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Firenze, 7-9 September2023

11.00-13.00  REGISTRATION of PARTICIPANTS 
13.00-13.10  Congress Opening and Welcome 

                   AUDITORIUM

13.10-13.55  “FEBS EDUCATION NATIONAL LECTURE” 

Teaching and Learning: focus on innovative technologies and 
methodologies for student engagement 
Prof. Ivano Eberini – University of Milan 

14.05-15.00   “Eraldo Antonini” Lecture

 15.05-15.30 	Coffee Break 
 15.30-17.15  Plenary	Symposium

CANCER METABOLISM AND EPIGENETICS 
Chairs: Prof. Andrea Morandi (University of Florence) 
Prof. Ferdinando Chiaradonna (University of Milan Bicocca) 
AUDITORIUM
> Mitochondrial bioenergetics contribution to ovarian cancer 

progression 
Prof.  Anna Maria Porcelli – University of Bologna

> Activation of PP2A modulates the DNA damage response 
Prof . Saverio Minucci – IEO and University of Milan

> In fluences of metabolism on cell division and cancer progression 
Prof . Matthew G. Vander Heiden – MIT Boston

Selected Short Talks: 
Epigenetics meets metabolism: Phospo-DJ1 at the cross-road, 
a novel player in epigenetic misregulation 
(Domenica Scumaci – Università di Catanzaro) 

C/EBP-β splicing determines chemoresistance in non-small 
cell lung cancer via metabolic rewiring 
(Simona Fontana – Università di Torino) 

19.30 Welcome Cocktail in Giardino dei Semplici

PROGRAMME

THURSDAY7th

14.00-14.05   Welcome Address Rettrice Università di Firenze 
Prof. Alessandra Petrucci

   Structure prediction of proteins and largecomplexes with AlphaFold2 
 Prof. Christian Cambillau -University College Cork

15.30-15.55

15.55-16.20

16.20-17.00

17.00-17.15

17.15-17.30

15.00-15.05   FEBS Congress 2024 Announcement - Prof. Mauro Magnani

Chair: Prof. Francesco Malatesta (University of Rome La Sapienza

Chair: Prof. Martino Bolognesi (University of Milan)
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PROGRAMME 8th
Firenze, 7-9 September2023

9.00-10.45  2 Parallel Symposia 

SYMPOSIUM	1 
NOVEL INSIGHT INTO THE ROLE OF LIPIDS IN CELL COMMUNICATION 
Chairs: Prof. Paola Bruni (University of Florence) 
Prof. Cesare Indiveri (University of Calabria)
ROOM A

> Sphingosine 1-phosphate in chronic kidney disease: novel mechanistic insights 
Prof .  Andrea Huwiler – University of Bern

> Sphingolipids orcHestrating the cross-talk between different cell
populations in the repair of damaged myelin
Prof.  Alessandro Prinetti – University of Milan

> Functional Interaction between Endocannabinoids and Additional Bioactive Lipids
 Prof. Mauro Maccarrone – University of L’Aquila 

Selected Short Talks: 
Acetyl-CoA carboxylase 1 controls lipid droplets-peroxisomes 
metabolic axis and is a vulnerability of ER+ breast cancer resistant to 
estrogen deprivation 
(Marina Bacci – Università di Firenze) 

Emerging role of Cholesterol in membrane transporters function 
(Lorena Pochini – Università della Calabria)

SYMPOSIUM	2
UNLEASHING NOVEL PROTEIN FUNCTIONS: MOONLIGHTING PROTEINS 
Chairs: Prof. Paolo Paoli (University of Florence) 
Dr. Riccardo Miggiano (University of Eastern Piedmont)
ROOM B

> Riboregulation of serine hydroxymethyltransferase, a novel mechanism
controlling serine metabolism across cellular compartments

 Prof. Francesca Cutruzzolà – University of Rome La Sapienza
> Glutamine metabolism in liver physiology and cancer
 Dr. Saverio Tardito – CRUK Beatson Institute Glasgow

FRIDAY

9.00-9.25

9.25-9.50

9.50-10.15

10.15-10.30

10.30-10.45

9.00-9.25

9.25-9.50
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PROGRAMME

Firenze, 7-9 September2023

8th
FRIDAY

Selected Short Talks: 
Differential Interactions between ATP and NGF / proNGF: Chance or Necessity? 
(Francesca Paoletti – CNR Trieste) 

Cytosolic and mitochondrial translation elongation are coordinated 
through the molecular chaperone TRAP1 for the synthesis 
and import of mitochondrial proteins 
(Rosario Avolio – Università di Napoli Federico II) 

The dual role of the mitochondrial protein IF1 in cancer 
(Valentina Giorgio – Università di Bologna) 

10.45 – 11.15  Coffee	Break	

11.15 – 13.00 2 Parallel Symposia 

SYMPOSIUM	1
REDOX BALANCE AND MITOCHONDRIA IN HEALTH AND DISEASE 
Chairs: Prof. Luigi Palmieri (University of Bari) 
Prof. Francesca Cencetti (University of Florence)
ROOM A

> Mitochondrial superoxide in ischemia-reperfusion injury
 Prof. Mike Murphy – University of Cambridge (UK)
> A redox-cycler based therapeutic strategy against mitochondrial diseases
 Prof. Ildikó Szabó – University of Padua
> Reprogrammed mitochondria as a central hub in cancer

cell metabolism and anticancer therapeutic intervention
 Prof. Maria Rosa Ciriolo – University of Rome “Tor Vergata”

Selected Short Talks: 
Dihydroorotate dehydrogenase as innovative target for host 
and pathogen-directed therapies 
(Marta Alberti – Università del Piemonte Orientale) 

BRD4 inhibitors JQ1 and OTX015 promote cell apoptosis 
by altering mitochondria dynamics and shifting metabolisms 
from glycolysis to OXPHOS 
(Teresa Rossi – AUSL Reggio Emilia) 

9.50-10.05

10.05-10.20

10.20-10.35

11.15-11.40

11.40-12.05

12.05-12.30

12.30-12.45

12.45-13.00
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PROGRAMME 8th
FRIDAY

SYMPOSIUM	2
MULTI-OMICS AND SYSTEMS APPROACHES IN BIOCHEMISTRY 
Chairs: Prof. Gabriella Tedeschi (University of Milan) 
Prof. Marco Vanoni (University of Milan Bicocca)
ROOM B 

> Unbiased functional screenings and complexomic pipelines to elucidate
mitochondrial dynamics and contact sites

 Prof. Luca Scorrano – University of Padua
> Translational genomics of osteoarthritis
 Prof. Eleftheria Zeggini – Inst. Of Translational Genomics, Helmholtz Munich
> From interaction to function; untargeted identification of protein-metabolite

interactions to learn about metabolites’ functions
 Dr. Aleksandra Skirycz – Max Planck Institute

Selected Short Talks: 
The DAR database: mapping disease-related enzymes to Reactome pathways 
(Giulia Babbi – Università di Bologna) 

Challenges and advances in omics data integration 
in constraint-based models of metabolism 
(Chiara Damiani – Università di Milano Bicocca) 

13.00-15.00  Light	Lunch	and	Poster	Exhibition
ATRIUM 

15.00-16.45 2 Parallel Symposia 

SYMPOSIUM	1
STRESS GRANULES AND OTHER MEMBRANE 
AND MEMBRANELESS ORGANELLES 
Chairs: Prof. Cristina Cecchi (University of Florence)
Prof. Silvio Tosatto (University of Padua)
ROOM A 

> Targeting the phase separation of dipeptide repeats in ALS/FTD: a new 
modality in drug development
Prof . Peter Tompa – Vrije Universiteit Brussel

> Protein - RNA interactions and phase separation
Prof . Gian Gaetano Tartaglia – University of Rome La Sapienza e IIT

Firenze, 7-9 September2023

11.15-11.40

11.40-12.05

12.05-12.30

12.30-12.45

12.45-13.00

15.00-15.25

15.25-15.50
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Firenze, 7-9 September2023

> Protein quality control of stress granules: implication in Amyotrophic 
Lateral Sclerosis and Frontotemporal Dementia 

 Prof. Serena Carra – University of Modena and Reggio Emilia 

Selected Short Talks: 
Stress-related role of a new angiogenin NLS mutant in the stress 
response of human keratinocytes (HaCaT) 
(Rosanna Culurciello – Università di Napoli Federico II) 

Charge clustering and LLPS: what is the link? 
(Greta Bianchi – Università di Milano Bicocca) 

SYMPOSIUM	2
EMERGING FIELDS IN BIOTECHNOLOGIES 
Chairs: Prof. Gianna Ferretti (Marche Polytechnic University)
Prof. Chiara Schiraldi (University of Campania) 
ROOM B 

> New treatments for rare diseases: Engineering RBC with new metabolic pathways
 Prof. Mauro Magnani – University of Urbino
> Tackling the challenge of plant secondary metabolites productions in yeasts

by leveraging the potential of biodiversity and synthetic biology
 Prof. Paola Branduardi – University Milan Bicocca
> From wood waste to the manufacturing of tailored bioplastics

Prof. Valeria Giosafatto – University Naples Federico II

Selected Short Talks: 
Enzymatic conversion of group A red blood cells to the universal 
donor group O 
(Nicola Curci – IBBR - CNR ) 

Engineered polyethylene terephthalate hydrolyzing enzymes as key 
enabling tools for a sustainable conversion of waste plastics 
to high added-value compounds 
(Gianluca Molla – Università dell’Insubria) 

15.50-16.15

16.15-16.30

16.30-16.45

15.00-15.25

15.25-15.50

15.50-16.15

16.15-16.30

16.30-16.45
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PROGRAMME 8th
FRIDAY

16.45-17.15		 Coffee	Break 

17-15-18.00  KEYNOTE LECTURE 

Harnessing	tumor	metabolism	to	overcome	immunosuppression 
Prof. Massimiliano Mazzone – University of Leuven 
AUDITORIUM 

 18.00-19.30  SIB	ASSEMBLY	
AUDITORIUM 

 20.30 Social	Dinner	in	Citrarium	Villa	Le	Fontanelle

Chair: Prof. Paola Chiarugi (University of Florence)
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9.30-11.30  Plenary	Symposium	
PROTEIN AGGREGATION AND DEGENERATIVE DISEASES
Chairs: Prof. Fabrizio Chiti (University of Florence) 
Prof. Martino Bolognesi (University of Milan)
AUDITORIUM 

> Breaking the amyloid chain with small molecule inhibitors:
A path for Spinocerebellar ataxia TYPE 3 therapies

 Prof. Sandra Macedo Ribeiro – IBMC, University of Porto
> Sequencing sick molecules: diagnostic and therapeutic implications
 Prof. Mario Nuvolone - University of Pavia
> Ex-vivo structural biology: new insights on systemic amyloidosis
 Prof. Stefano Ricagno – University of Milan

Selected Short Talks: 
The KH domains of FMRP: exploring folding, aggregation properties, 
and pathological variants. 
(Adele Di Matteo – CNR Roma) 

Immunoglobulin light chain (AL) amyloidosis: towards a physiological 
fibrillogenesis model
(Francesca Lavatelli – Università di Pavia) 

11.30-12.00  Coffee	Break

12.00-12.45  KEYNOTE LECTURE 

From	basic	insight	to	therapies	in	Alzheimer’s	Disease	
Prof. Bart de Strooper – University of Leuven - University College London 
AUDITORIUM

12.45-13.30  Closing	Remarks	and	poster/presentation	prizes

9.30-9.55

9.55-10.20

10.20-10.45

10.45-11.00

11.00-11.15

Chair: Prof. Fabrizio Chiti (University of Florence)
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TACKLING THE CHALLENGE OF PLANT SECONDARY METABOLITES 
PRODUCTIONS IN YEASTS BY LEVERAGING THE POTENTIAL OF 

BIODIVERSITY AND SYNTHETIC BIOLOGY 

Paola Branduardi, Immacolata Serra, Valeria Mapelli, Letizia Maestroni, Riccardo 
Milanesi, Pietro Butti, Stefano Bertacchi, Vittorio Giorgio Senatore 

IndBioTech Lab, Department of Biotechnology and Biosciences, University of Milano-
Bicocca, Piazza della Scienza 2, 20126, Milan - Italy 

E-mail: paola.branduardi@unimib.it

The microbial production of complex plant secondary metabolites represents 
a challenge and an opportunity that in the last decade is more and more promising 
to move these processes from lab to pilot scale. In fact, in many cases the proof of 
concept of the heterologous production is achieved, and the yeast Saccharomyces 
cerevisiae is often the platform of choice, especially for complex molecules. Moving 
from lab-scale to market readiness level, however, requires many optimization 
steps. They include the assessment of diverse genes to exploit natural biodiversity 
and accompanying the host requirements, the monitoring and targeting of enzyme 
localization, the construction of stable but flexible strains. We developed the Easy 
Modular Integrative fuSion-ready Expression (Easy-MISE) toolkit, which is a novel 
combination of synthetic biology tools based on a single Golden Gate multiplasmid 
assembly meant to further ameliorate the rational predictability and flexibility of the 
process of yeast engineering. Here we show with a couple of case studies how the 
developed toolkit can accelerate the construction and the analysis of intermediate 
and final engineered yeast strains. By assessing different combination of 
endogenous and heterologous gene expression and by exploiting biodiversity, 
we demonstrated that we can better characterize the heterologous 
biosynthetic pathway in the final host, more rationally select the metabolic route of 
choice and, overall, improve the fermentation performances.  

mailto:paola.branduardi@unimib.it


 

Structure predic�on of proteins and large complexes with AlphaFold2 

 

Chris�an Cambillau 

 

School of Microbiology, University College Cork, Cork, Ireland 

Laboratoire d’Ingénierie des Systèmes Macromoléculaires (LISM), Ins�tut de Microbiologie, Bioénergies et 

Biotechnologie (IM2B), CNRS and Aix-Marseille Université UMR7255, Marseille, France 

email : ccambillau@gmail.com 

 

The release of the powerful AlphaFold2 (AF2) so3ware in mid-2021 revolu�onised structural 

biology. AF2 makes it possible to accurately predict the structures of proteins and their 

complexes. We reason that AF2 may be an appropriate method to study host adhesion devices 

of bacteriophages (phages) belonging to the Siphoviridae family that possess a long flexible 

tail. The flexibility of this tail, formed of mul�-domain proteins, limits structural analyses as a 

whole by experimental approaches such as X-ray crystallography and electron microscopy. 

Recently, we applied AlphaFold2 predic�on to the study of different adhesion devices of 

phages infec�ng Gram-posi�ve bacteria such as Oenococcus oeni (1), Lactobacillus (2), 

Streptococcus (3), Lactococcus (4) as well as the monoderm Mycobacterium (5). I will present 

the specific approaches to predict proteins, domains and phages’ adhesion devices structures 

and the perspec�ves of predic�ng the whole structure of a bacteriophage. 

 

(1) Goulet A, Cambillau C. Structure and Topology Predic�on of Phage Adhesion Devices 

Using AlphaFold2: The Case of Two Oenococcus oeni Phages. 10. Microorganisms, 2021/10/24 

ed. 9 (2021). 

(2) Goulet A and Cambillau C., Present impact of AlphaFold2 revolu�on on structural 

biology, and an illustra�on with the structure predic�on of the bacteriophage J-1 host 

adhesion device, Fron�ers in Molecular Biosciences, 9 (2022). 

(3) Goulet A, Joos R, Lavelle K, Van Sinderen D, Mahony J, Cambillau C. A structural 

discovery journey of streptococcal phages adhesion devices by AlphaFold2. Fron�ers in 

Molecular Biosciences 9:960325 (2022). 

(4) Goulet A, Mahony J, Cambillau C, Van Sinderen D, Exploring the structural diversity 

among adhesion devices encoded by lactococcal P335 phages with AlphaFold2, 

Microorganisms, 10 2278 (2022). 

(5) Cambillau C and Goulet A, Exploring host-binding machineries of mycobacteriophages 

with AlphaFold2, J. Virol. e01793-22 (2023). 



PROTEIN QUALITY CONTROL OF STRESS GRANULES: IMPLICATION IN 

AMYOTROPHIC LATERAL SCLEROSIS AND FRONTOTEMPORAL DEMENTIA. 

Serena Carra,a Francesco Antoniani,a Marco Cimino,a Laura Mediani,a Enza M. Verde,a Valentina 

Secco,a Alfred Yamoah,b Priyanka Tripathi,b Maria E. Cicardi,c Davide Trotti,c Jared Sterneckert,d 

Anand Goswamib

aDepartment of Biomedical, Metabolic and Neural Sciences, University of Modena and Reggio 

Emilia, Modena, Italy 

bInstitute of Neuropathology, RWTH Aachen University Hospital, Aachen, Germany 
cJefferson Weinberg ALS Center, Vickie and Jack Farber Institute for Neuroscience, Department of 

Neuroscience, Thomas Jefferson University, USA 

dCenter for Regenerative Therapies TU Dresden, Technische Universität Dresden, Dresden, 

Germany 

e-mail: serena.carra@unimore.it

TDP-43, FUS and the C9orf72-dipeptide repeat proteins accumulate in form of cytoplasmic 

inclusions in Amyotrophic Lateral Sclerosis (ALS) and Frontotemporal Dementia (FTD). Although 

the origin of TDP-43 and FUS pathological inclusions is still debated, their protein aggregation is 

considered a key pathogenic event.  

The majority of the studies focus on understanding how cells control TDP-43 and FUS aggregation 

in the cytoplasm, overlooking how dysfunctions in the nucleus may influence the maintenance of 

protein solubility outside of the nucleus. However, protein quality control (PQC) systems that deal 

with aggregation-prone proteins simultaneously operate in the cytoplasm and nucleus and share 

players (chaperones and proteasomes). Thus an impairment of the nuclear PQC may have a 

negative impact on the cytoplasmic PQC, contributing to the formation of cytoplasmic inclusions.  

Cells transiently store aggregation-prone proteins in deposition sites, such as Promyelocytic 

leukemia protein (PML) nuclear bodies (PML-NBs) in the nucleus and stress granules (SGs) in the 

cytoplasm. PML-NBs compartmentalize misfolded proteins, including defective ribosomal products, 

and recruit chaperones and proteasomes to promote their clearance. SGs sequester aggregation-

prone RNA-binding proteins linked to ALS-FTD and mRNAs to attenuate their translation. We show 

that dysfunction of the nuclear PQC due to PML depletion promotes misfolded protein 

accumulation in SGs, impairing their disassembly. Moreover, PML assembly is impaired in the 

human brain and spinal cord of familial C9orf72 and FUS ALS-FTD cases. We propose that altered 

nuclear PQC due to PML-NB loss represents a novel pathomechanism in ALS-FTD that can 

contribute to SG accumulation and cytoplasmic protein aggregation. 

mailto:serena.carra@unimore.it


Reprogrammed mitochondria as a central hub in cancer cell metabolism and 
anticancer therapeutic intervention 

Maria Rosa Ciriolo Department of Biology, University of Rome “Tor Vergata” 
e-mail:ciriolo@bio.uniroma2.it

Several decades have passed since Otto Warburg interpreted tumor lactate secretion as 
an indication that mitochondrial oxidative metabolism was impaired. The today view of cancer as a metabolic 
disease in which cancer cells attempt to fulfill their proliferation in a microenvironment characterized by 
fluctuating resource availability completely changed the scenario.  Oxygen and nutrient shortages are 
well-known characteristics of cancer that result from a mismatch between supply and use, inherent to 
blood perfusion abnormalities and high consumption rates[1]. At least three different evolutionary 
metabolic strategies allow cancer cells to cope with fluctuating resource availability: i) glucose addiction under hypoxic 
conditions; ii) autophagy; iii) cooperativeness – e.g. oxidative cancer cells recycle lactate,  provided by 
glycolytic cancer cells, as fuel for citric acid cycle thus sparing glucose for hypoxic cancer cells. Central to cell 
metabolism is the mitochondrion not only viewed through the efficient ATP production in the catabolic pathways 
but as a key site for redox signaling and anabolism. The Mitochondrial electron transport chain (ETC) is the 
main source of reactive oxygen species (ROS), which are essential drivers of metabolic and therapeutic 
responses to intracellular and environmental cues. Moreover, the redox regulation is an essential function of 
ETC activity in proliferating cells[2]. ETC activity is fundamental for providing electron acceptors in terms of 
NADH oxidation necessary for the anabolic synthesis of aspartate. Consistently, a major metabolic consequence 
of decreased NAD+/NADH upon ETC impairment is the depletion of the amino acid aspartate. Most cells are 
dependent on de novo aspartate synthesis since aspartate is poorly permeable at physiological 
concentrations. Aspartate is a central metabolic node in proliferative metabolism, serving as a direct substrate 
for protein synthesis and as a precursor for the synthesis of other essential metabolites, including asparagine, 
arginine, and both purine and pyrimidine nucleobases. Thus, aspartate depletion likely impairs core metabolic 
processes necessary for cell proliferation[3]. Understanding how cancer cells reconfigure their metabolism to 
support cell proliferation and cope with ROS burst will help reveal additional metabolic roles of mitochondria and 
could support the development of novel therapies targeting the metabolic abilities of cancer cells. 

1. Vander Heiden, M.G. and DeBerardinis, R.J. Understanding the intersections between metabolism and
cancer biology. Cell 2017 doi: 10.1016/j.cell.2016.12.039.
2. Luengo, A., Li, Z., Gui, D.Y., Sullivan, L.B., Zagorulya, M., Do, B.T., Ferreira, R., Naamati, A., Ali, A.,
Lewis, C.A., Thomas, C.J., Spranger, S., Matheson, N.J., and Vander Heiden, M.G. Increased demand for
NAD+ relative to ATP drives aerobic glycolysis. Molecular Cell 2021 doi:https://doi.org/10.1016/j. molcel.
2020.12.012, PMID: 33382985
3. De Falco, P., Lazzarino, G., Felice, F., Desideri, E., Castelli, S., Salvatori, I., Ciccarone, F., and Ciriolo

M.R. Hindering NAT8L expression in hepatocellular carcinoma increases cytosolic aspartate delivery that 
fosters pentose phosphate pathway and purine biosynthesis promoting cell proliferation. Redox Biol 
2022  doi: 10.1016/j.redox.2022.102585.



RIBOREGULATION OF SERINE HYDROXYMETHYLTRANSFERASE, A NOVEL 
MECHANISM CONTROLLING SERINE METABOLISM ACROSS CELLULAR 

COMPARTMENTS 

Francesca Cutruzzolà1,6*, Sharon Spizzichino1, Federica Di Fonzo1, Chiara Marabelli2, Angela Tramonti3, Antonio Chaves-
Sanjuan4,5 Alessia Parroni3, Giovanna Boumis1, Francesca Romana Liberati1, Alessio Paone1,6, Linda Celeste 

Montemiglio3, Matteo Ardini7, Arjen J. Jakobi 8, Alok Bharadwaj8, Paolo Swuec9, Gian Gaetano Tartaglia 10,11, Alessandro 
Paiardini1, Roberto Contestabile1, Serena Rinaldo1, Martino Bolognesi4,5 and Giorgio Giardina1

1- Department of Biochemical Sciences, Sapienza University of Rome,Italy. 2- Department of Molecular Medicine, 
University of Pavia, Italy. 3- Institute of Molecular Biology and Pathology, National Research Council, Rome, Italy. 4- 

Department of Biosciences, University of Milan, Italy. 5- Fondazione Romeo e Enrica Invernizzi and NOLIMITS, University 
of Milan, Italy. 6- Laboratory affiliated to Istituto Pasteur Italia-Fondazione Cenci Bolognetti. 7- Department of Life, 

Health and Environmental Sciences, University of L'Aquila, Italy. 8- Delft University of Technology, Delft, the 
Netherlands. 9- CryoElectron Microscopy Facility, Human Technopole, Italy. 10- Centre for Human Technologies 
(CHT), Istituto Italiano di Tecnologia (IIT), Genova, Italy. 11-Department of Biology 'Charles Darwin', Sapienza 

University of Rome, Italy.

*E-mail: francesca.cutruzzola@uniroma1.it

Serine catabolism through one-carbon metabolism (OCM) is important for organismal 
development, cancer cell growth, and immune function [1]. In OCM, serine 
hydroxymethyltransferase (SHMT), the key enzyme interconverting serine and glycine in the 
presence of folates, can be found in the cytosol (SHMT1) and in the mitochondria (SHMT2). Serine 
to glycine interconversion is highly dynamic and yields serine or glycine according to nutrient 
availability and the cell needs.  
We discovered a RNA-based regulatory mechanism of serine metabolism. We showed that SHMT’s 
catalytic activity can be controlled by RNA [2], in a process called riboregulation, and showed in 
silico and in cell lines that RNA can dynamically control the levels of serine/glycine across 
cellular compartments [3]. Here we present a complete structural, functional, and phylogenetic 
analysis of the mechanism of riboregulation of SHMT1. We show that the RNA modulator 
competes with polyglutamylated folates and acts as an allosteric switch, selectively altering the 
enzyme's reactivity vs. serine.  We also present data suggesting that riboregulation may have 
played a role in the evolution of eukaryotic SHMT1 and the need to compartmentalize one-carbon 
metabolism. We will also provide the proof-of-concept that RNA molecules acting as molecular 
switches of this metabolic pathway can be successfully employed in vitro and in vivo to 
control serine metabolism in cancer. 

1) Amelio I, Cutruzzolá F, Antonov A, Agostini M, Melino G. Trends Biochem Sci. 2014 
Apr;39(4):191-8.

2) Guiducci, et al., Nucleic Acids Research, 2019, 47:4240–4254.
3) Monti M, et al. Comput Struct Biotec 2021; 19: 30343041.



Teaching and learning: focus on innovative technologies and methodologies for 

student engagement 

Ivano Eberinia 

aDipartimento di scienze farmacologiche e biomolecolari “Rodolfo Paoletti”, 

Università degli studi di Milano 

e-mail: Ivano.eberini@unimi.it

New teaching and learning technologies and methodologies are at the basis of 
teaching innovation, but some resistances are present in introducing them practically, 
because of the necessarily reorganization of the classical frontal lesson/practical workshop 
paradigm, the initially steep learning curve of some digital learning environments and tools, and 
the growing attention towards relational and social aspects. 

Biochemistry is an almost ubiquitous discipline in the academic life science and biomedical 
area and laboratory activities are strongly recommended to enhance and develop specific skills 
to be merged with knowledge to generate high quality competencies. In person laboratories 
cannot be replaced by multimedia, but virtual environments can strongly enhance the 
learning process, integrating the workshop experience of the students with highly 
immersive, asynchronous activities that are continuously monitored for performance and 
progress. 

Older teaching paradigms, such as the constructivist, are progressively replaced 
by interactionist and enactivist ones, leading to the reduction of frontal lesson as the 
only teaching approach, and increasing different student-centered activities. Some digital 
interactive engagement tools can be exploited to increase the synchronous participation of 
students and to support asynchronous activities for review and reinforcement of learning through 
feedback. 

Evidence suggests also that a positive and healthy classroom atmosphere can help achieve 
the teaching and learning goals of both teachers and students. Social and emotional 
learning approaches can also be fruitfully applied to university students, having a positive 
impact on the classroom environment and encouraging debates and discussions, 
essential for the development of a critical sense towards the subject studied. 



FROM FOOD WASTE TO THE MANUFACTURING OF TAILORED BIOPLASTICS. 

Concetta Valeria Lucia Giosafatto, Loredana Mariniello and Raffaele Porta 
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The disposal of petroleum-derived plastics is highly pollutant for ground, water as well as 
marine life. In addition, the plastics burning releases poisonous chemicals in the air. 
Bioplastics produced from biodegradable molecules seem an attractive eco-friendly 
alternative since they can be easily degraded by the enzymes present in different 
microorganisms occurring in the environment[1]. The technical attitude, such as 
mechanical and barrier properties of the bioplastics is crucial for their industrial 
application, and it is highly influenced by the different additives used for film 
manufacture[2]. The methods for preparation of the bioplastics are different depending on 
their specific use since they can be applied in the agriculture and food as well in biomedical 
and pharmaceutical sectors. For an industrial application it is of a paramount importance 
to characterize the bioplastics according to their structure and biodegradability. The 
study of their morphological, barrier and mechanical properties is, thus, essential for making 
them promising environmentally friendly candidates able to replace the petroleum-derived 
plastics for their application in different industrial sectors (agriculture, pharma and food). 

[1] S. F. Mirpoor, S. Varriale, R. Porta, D. Naviglio, M. Spennato, L. Gardossi, C. V.  L. Giosafatto, C.
Pezzella, Food Hydrocolloid. (2022), 122, 107099

[2] Z. Qazanfarzadeh, S. F. Mirpoor, M. Kadivar, H. Shekarchizadeh, R. Di Girolamo, C. V. L. Giosafatto,

P. Di Pierro, R. Porta, J. Clean. Prod.  (2021), 328, 129461.
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Sphingosine 1-phosphate in chronic kidney disease: novel mechanistic insights 
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Podocytes are visceral epithelial cells of the renal glomerulus. They play a critical role in 
the glomerular ultrafiltration barrier by interactions of neighbouring foot processes and formation of 
the slit diaphragm. A key protein that is needed for a tight slit diaphragm is nephrin. When 
nephrin is downregulated or mutated, a process called foot process effacement is initiated 
which leads to the leakage of larger proteins, such as albumin, into the urine. Many gene 
mutations encoding for glomerular podocyte proteins have been described in various nephrotic 
syndrome pathologies. Among these is the Sgpl1 gene which encodes for the sphingosine 1-
phosphate (S1P) lyase (SPL), an enzyme that degrades the sphingolipid S1P. These patients 
develop a steroid-resistant nephrotic syndrome. Based on these observations, it is hypothesized 
that the S1P metabolism plays a key role in podocyte physiology although the detail mechanisms 
remain unclear.

In this study, the molecular effects of SPL knockdown in human podocyte cell line were investigated 
to better understand the mechanism underlying the nephrotic syndrome in patients. A stable 
SPL knockdown cell line of human podocytes was generated by the lentiviral shRNA 
transduction method. This cell line was further studied for changes in podocyte-specific proteins 
and signaling factors that could be involved in the regulation of the ultrafiltration barrier. We found 
that nephrin is a critical factor downregulated by loss of SPL, which may directly cause 
podocyte foot process effacement as observed in mice and humans, leading to albuminuria. A 
detailed mechanism of action of S1P will be discussed. 



Breaking the amyloid chain with small molecule inhibitors: A path for Spinocerebellar 
Ataxia Type 3 therapies 

Sandra de Macedo Ribeiro, PhD  
Biomolecular Structure and Func12on Group  

Ins12tuto de Biologia Molecular e Celular - IBMC  
Ins12tuto para a Inves12gação e Inovação em Saúde - i3S 

email: sribeiro@ibmc.up.pt

Spinocerebellar Ataxia type 3 (SCA3) is a rare dominant neurodegenera12ve hereditary 
ataxia with no disease-modifying treatments. SCA3 is a gene12c disorder that arises from 
the expansion of a trinucleo12de CAG repeat in the ATXN3 gene. This expansion leads to 
the forma12on of an expanded polyglutamine (polyQ) tract in the ataxin-3 protein (Atx3). 
Atx3 is a modular deubiqui12na12ng enzyme with a globular cataly12c Josephin (JD) and a 
flexible C-terminal tail containing the polyQ tract and two or three ubiqui12n interac12ng 
mo12fs (UIMs). Biophysical studies have shown that both wild-type and pathogenic forms 
of Atx3 can assemble into amyloid-like structures in vitro. The aggrega12on-prone region in 
JD is responsible for ini12a12ng this process and serves as the first step towards Atx3 self-
assembly. However, it is noteworthy that only when the length of the polyQ expansion 
reaches the pathological threshold does it trigger the forma12on of mature and SDS-
resistant fibrils. Protein aggregates with the pathogenic polyQ-expanded Atx3 accumulate 
in degenera12ng brain regions, causing SCA3 symptoms. The exact cause of neurotoxicity is 
s12ll being debated, but abnormal aggrega12on of pathogenic Atx3 contributes to 
neuronal damage in SCA3 and other polyQ disorders. In this context, disease-modifying 
therapies for SCA3 and other polyQ diseases, which target aberrant Atx3 self-assembly are 
being ac12vely pursued. 

Currently, there is a need for molecules that can target mul12ple domains of Atx3. To meet 
this need, we are employing various approaches to select specific small molecule inhibitors 
that can prevent the toxic self-assembly of Atx3. In this regard, we will briefly present our 
recent findings on the mechanism of ac12on of a pan-amyloid inhibitor that targets 
mul12ple aggrega12on-prone regions of Atx3. Addi12onally, we will discuss a set of small 
molecules that we have iden12fied through a drug repurposing screening to iden12fy 
inhibitors of Atx3 aggrega12on with known toxicological and pharmacokine12c profiles. 
The chosen molecules could reduce the rates of secondary nuclea12on in the forma12on of 
amyloid fibers and delay the emergence of disease-related characteris12cs in animal 
models of SCA3.  

Figueiredo et al. (2023).  Drug repurposing of dopaminergic drugs to inhibit 
ataxin-3 aggrega12on. Biomedicine & Pharmacotherapy (in press). 
doi:10.1016/
j.biopha.2023.115258.



HARNESSING TUMOR METABOLISM TO OVERCOME IMMUNOSUPPRESSION
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Anti-cancer immunotherapy has provided patients with a promising treatment. Yet, it 
has also unveiled that the immunosuppressive tumor microenvironment (TME) hampers 
the efficiency of this therapeutic option and limits its success. The concept that metabolism is 
able to shape the immune response has gained general acceptance. Nonetheless, little is known 
on how the metabolic crosstalk between different tumor compartments contributes to the 
harsh TME and ultimately impairs T cell fitness within the tumor. This lecture will decipher 
some of the metabolic changes in the TME impeding proper anti-tumor immunity. 
Starting from the meta-analysis of public human datasets, corroborated by 
metabolomics and transcriptomics data from several mouse tumors, we ranked clinically 
relevant and altered metabolic pathways that correlate with resistance to immunotherapy. 
Using a CRISPR/Cas9 platform for their functional in vivo selection, we have identified cancer 
cell intrinsic metabolic mediators and, indirectly, distinguished those belonging specifically to 
the stroma. By means of genetic tools and small molecules, we have targeted promising 
metabolic pathways in cancer cells and stromal cells (particularly in tumor-associated 
macrophages) to harness tumor immunosuppression. Finally, we went back to patient samples 
to assess the relevance of these metabolic networks in humans. By analyzing the metabolic 
crosstalk within the TME, this lecture would like to shed some light on how metabolism 
contributes to the immunosuppressive TME and T cell maladaptation. 



Activation of PP2A modulates the DNA damage response  
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We have previously shown that PP2A integrates metabolic sensing with the the 
DNA-Damage Response  (DDR) in yeast. Through a pharmacological and genetic 
approach, we found that the combination of metformin (the most commonly 
used drug for type 2 diabetes) with glucose starvation increased PP2A activity. In 
Triple Negative Breast Cancer (TNBC) cell lines and patient-derived tumors, 
metformin and glucose starvation enhanced the efficacy of low-dose, DNA-damaging 
chemotherapy. We demonstrated that activation of PP2A by metformin and 
glucose starvation attenuated the DDR triggered by chemotherapy, thus 
preventing the cell cycle arrest necessary for DNA repair and increasing 
genomic fragmentation, which finally led to cell death. In mouse models of TNBC, 
metformin and cycles of intermittent fasting (which lowered blood glucose) 
increased the efficacy of low-dose chemotherapy and induced tumor regression. 
Targeting the DDR is considered an attractive therapeutic opportunity, based on 
the intrinsic genomic instability of tumor cells. Here we provide a metabolic 
strategy to mitigate the DDR at multiple levels, which is safe, tolerable and of 
potential clinical use. 



MITOCHONDRIAL SUPEROXIDE IN ISCHEMIA REPERFUSION INJURY 
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Mitochondrial redox metabolism is central to the life and death of the cell. 
For example, mitochondrial production of free radicals and subsequent oxidative damage  
has long been known to contribute to damage in conditions such as ischaemia-
reperfusion (IR)  injury in stroke and heart attack. More recently mitochondrial redox 
changes have also been implicated in redox signalling. Over the past years we have 
developed a series of mitochondria-targeted compounds designed to ameliorate or 
determine how these changes occur. I will outline some of this work, which  suggested 
that ROS production in IR injury during stroke  was mainly coming from complex I. This led 
us to investigate the mechanism of the ROS production and using a metabolomic approach 
we found that the ROS production in IR injury  came from the accumulation of  succinate 
during ischaemia that then drove mitochondrial ROS production by reverse electron 
transport at complex I during reperfusion. This surprising mechanism led up to develop 
further new therapeutic approaches to impact on the damage that mitochondrial ROS 
do in pathology and also to explore how mitochondrial ROS can act as redox signals. I 
will discuss how these unexpected mechanisms may lead to redox and metabolic  signals 
from mitochondria in a range of conditions under  both healthy and pathological conditions.  



SEQUENCING SICK MOLECULES: DIAGNOSTIC AND THERAPEUTIC IMPLICATIONS 
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In AL amyloidosis and other monoclonal gammopathies of clinical significance (MGCS), a small B cell or 
plasma cell tumor produces a patient’s specific monoclonal antibody (the M protein) displaying a 
sequence-dependent, pathologic behavior leading to often life-threatening organ damage[1,2]. 
The molecular mechanisms underlying these conditions are poorly understood, mainly because of the 
limited number of clinically annotated, sequenced M proteins.  
Our laboratory has recently developed a novel, sensitive and accurate high-throughput methodology 
termed Single Molecule Real-Time Sequencing of the M protein (SMaRT M-Seq) to unambiguously identify 
the full-length variable sequence of M protein genes[3].  
This enabled us to study the potential role of N-glycosylation, a post-translational modification which 
recently emerged as a potential risk factor for the development of AL amyloidosis. By combining 
bioinformatics, biochemical, proteomics, structural and genetic analyses, we identified an N-glycosylation 
hotspot in immunoglobulin κ light chains that is associated with AL amyloidosis[4].  
More recently, leveraging on the presence of circulating tumoral cells in patients with 
monoclonal gammopathies, we combined SMaRT M-Seq in the peripheral blood to sequence 
the circulating immunoglobulin repertoire with mass spectrometry-based analysis of the urinary 
proteome, enabling the identification of the full-length clonal light chain sequence in most patients with 
monoclonal gammopathies without bone marrow studies[5]. 
Overall, reliable, high-throughput sequencing of clonal immunoglobulin genes from large patient 
populations has the potential of deepening our mechanistic understanding of the pathophysiology of 
MGCS. Moreover, at the individual patient level, the identification of clonotypic immunoglobulin 
sequences can empower personalized medicine approaches at diagnosis and during follow-up. 

[1] Merlini, G. et al. Systemic immunoglobulin light chain amyloidosis. Nat Rev Dis Primers (2018) 4, 38.

[2] Fermand, J. P. et al. Monoclonal gammopathy of clinical significance: a novel concept with therapeutic

implications. Blood (2018) 132, 1478-1485. 

[3] Cascino, P. et al. Single-molecule real-time sequencing of the M protein: Toward personalized medicine in

monoclonal gammopathies. Am J Hematol (2022) 97, E389-E392. 

[4] Nevone, A. et al. An N-glycosylation hotspot in immunoglobulin kappa light chains is associated with AL

amyloidosis. Leukemia (2022) 36, 2076-2085. 

[5] Nevone, A. et al. Bone marrow-free sequencing of M protein genes in monoclonal gammopathies. Blood

(2022) 140 (S): 12431–12433. 
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In the last years, the involvement of mitochondrial respiration has been increasingly 
recognized during tumor progression and resistance to chemotherapy. In particular, 
targeting respiratory Complex I (CI) has been proposed as a new 
therapeutic approach to hinder cancer growth[1,2]. Our recent work demonstrated 
that a severe CI impairment promoted a delay of tumor expansion but not its 
complete eradication of different solid cancers[3]. Indeed, after an initial lag phase, CI-
defective cancer cells survive and undergo growth reactivation likely due to the 
triggering of adaptive molecular and atypical microenvironment responses, which 
in turn may support cell survival and resume proliferation[4]. This observation 
might be particularly relevant in the context of ovarian cancer (OC), where about 
85% of patients develop relapses after standard surgical and pharmacological 
treatments, thus still in need for alternative therapeutic approaches. Here, we will 
discuss some of the adaptive responses triggered upon CI impairment, and how 
their dissection may lead to the identification of molecular players potentially in 
synthetic lethality with CI inhibition, thus providing new synergistic strategies for OC 
treatment. 

[1] J.R. Molina, Y. Sun, M. Protopopova, S. Gera, M. Bandi, et al, Nat Med (2018), 24, 1036.

[2] L. Sainero-Alcolado, J. Liaño-Pons, M.V. Ruiz-Pérez, and M. Arsenian-Henriksson, Cell Death
& Diff (2022), 29, 1304.

[3] I. Kurelac, L. Iommarini, R. Vatrinet, L. Benedetta Amato, M. De Luise, et al, Nat Commun.
(2019), 22, 903.

[4] M. Sollazzo, M. De Luise, S. Lemma, L. Bressi, M. Iorio et al, FEBS J. (2021), 289, 8003.
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Recombinant human IgM22 (rHIgM22) binds to myelin and oligodendrocytes (OLs) and 
promotes remyelination in mouse models of multiple sclerosis. However, its molecular and cellular 
targets antigen and its mechanisms of action are still unclear. 

We showed that 1) rIHgM22 binds to sulfatide and lysosulfatide, but also to 
phosphatidylinositol, phos-phatidylserine and phosphatidic acid; 2) changes in the composition of 
the lipid microenvironment of the target antigen can modulate the affinity of the antibody, 
suggesting that reorganization of lipid membrane microenvironment might be relevant in its 
biological activity [1].  

rHIgM22 induced proliferation in rat mixed glial cells (MGCs), with the most significant 
response associated with astrocytes, and increased the production and release of sphingosine 
1-phosphate (S1P). rHIgM22 treatment did not induce changes in the release of S1P in pure 
astrocyte or OPCs cultures, but it increased S1P release in BV-2 microglia cells, suggesting that 
rHIgM22 indirectly influences astrocytes proliferation via microglia-released S1P [2].  

rHIgM22 had no effects on glycosphingolipids in MGCs and pure astrocytes, while in OPCs, 
OLs and BV-2 microglia we observed a significant increase in the levels of GM3 and GD3 
gangliosides, and a significant decrease in cholesterol levels in differentiated OLs. Thus, we 
hypothesize that rHIgM22 myelin-repair activity could be at least in part mediated by alterations 
of lipid-dependent membrane organization in OPCs, OLs and microglia.  

In conclusion, rHIgM22 exerts its protective effects by acting directly or indirectly on 
different glia populations involved in the mechanism of myelin repair, with sphingolipids being 
always key players.  

[1] S. Grassi, L. Cabitta, S. Prioni, L. Mauri, M.G. Ciampa, N. Yokoyama, K. Iwabuchi, Y. Zorina, A. Prinetti
(2023) Neurochem. Res. (2023), 46, 1783.

[2] S. Grassi, P. Giussani, S. Prioni, D. Button, J. Cao, I. Hakimi, P. Sarmiere, M. Srinivas, L. Cabitta, S.

Sonnino, A. Prinetti A Neurochem. Res. (2019), 44, 1460



Ex-vivo structural biology: new insights on systemic amyloidosis 
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Systemic amyloidoses is a group of diseases whereby amyloid aggregation targets one or 
several internal organs. Amyloid deposits localize in the extracellular space and consist of 
cross-β protein fibrils. In this group of diseases, Light chain amyloidosis (AL) is the most 
common systemic amyloidosis, affecting mainly heart and kidney. AA amyloidosis has 
been found in humans and in many other vertebrates and typically targets kidney, spleen, 
and liver. 
We have been employing single particle Cryo electron microscopy (Cryo-EM) to 
structurally characterize amyloid fibrils ex vivo from patients. Here we show that 
amyloid fibrils display a structural variability unmatched in native protein folds. The Cryo-
EM structures of fibrils from different organs of the same AL patient show that 
amyloidogenic light chains form structurally identical assemblies in different organs 
[1,2]. Conversely, amyloid fibrils extracted from the heart of another AL patient display 
two different independent structures and none of the two are structurally similar with 
previously reported amyloid fibrils (unpublished data). 
Moreover, we showed the extreme prevalence of AA amyloidosis in cat shelters 
where 60% of deceased cats were positive for AA amyloidosis strongly suggesting the 
possibility of a prion-like horizontal transmission between individuals [3]. The Cryo-EM 
structure of fibrils extracted from renal tissue of a deceased cat show no structural 
conservation with human and murine AA amyloids and suggests the molecular bases of 
the marked aggregation propensity of SAA in cats. 

References: 

[1] Swuec P, et al. Cryo-EM structure of cardiac amyloid fibrils from an immunoglobulin light chain
AL amyloidosis patient. Nat Commun. 2019 Mar 20;10(1):1269. doi: 10.1038/s41467-019-09133-w.
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Functional diversity reflects the immense chemical diversity of living organisms that produce 
hundreds of thousands of small molecule compounds, most of which remain to be 
chemically and functionally characterized. Because small molecules rarely work on their own 
but rather via interactions with proteins, following the proverbial "tell me who your friends are, 
and I will tell you who you are," identification of protein interactors can be used to unravel the 
function of a metabolite. The complex and dynamic protein-metabolite interaction (PMI) network 
underlies all biological processes but remains under-characterized. In my group, we adapted co-
fractionation mass-spectrometry (CF-MS), a well-established approach to map protein assemblies, 
for proteome and metabolome-wide identification of the protein-metabolite complexes. CF-MS 
experiments combine the separation of native complexes with MS analysis of the obtained 
fractions and use the similarity of elution profiles, referred to as co-elution or co-fractionation, 
to delineate interactors. CF-MS enables the untargeted identification of complexes without 
needing a protein or a metabolite bait. The resulting PMIs networks comprise tens of 
annotated metabolites and hundreds of unknown metabolic features. During my seminar, I will 
introduce novel regulatory roles of 2', 3' - cyclic nucleotides and proteinogenic dipeptides 
uncovered by our studies in plants and yeast. Moreover, I will discuss how we can use CF-MS to 
probe cell-state-specific and "inter-organismal" PMIs, exemplified by a diauxic shift transition in 
yeast and Arabidopsis infection with bacterial pathogen P.syringae, respectively. 
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Mitochondrial diseases result from a decreased oxidative phosphorylation (OXPHOS) that 
leads to a broad spectrum of incurable pathologies [1,2]. Our goal was to understand whether 
membrane-permeant small molecule(s) can be exploited to treat OXPHOS-related diseases as an 
alternative to gene therapy. Therefore, we selected some molecules for their ability to replace the 
redox functions of complex III and among them identified pyocyanin as a promising agent. 
Pyocyanin is a bacterial redox cycler that can shuttle electrons from reduced coenzyme Q to 
cytochrome c, acting as an electron shunt. Sub-μM dose of pyocyanin is harmless, restores 
respiration and increases ATP production in Ttc19-/- mouse embryonic fibroblasts as well as in 
fibroblasts from patients harboring pathogenic mutations in three different assembly/stabilization 
factors of complex III (namely, TTC19, BCS1L and LYRM7). The drug normalized the mitochondrial 
membrane potential, mildly increased ROS production, and triggered mitochondrial biogenesis. 
These in vitro effects were confirmed also in vivo, in both Drosophila melanogasterTTC19KO, in 
Danio rerioTTC19KD [3]. Here we show that pyocyanin and its derivative with enhanced life-time 
and tissue distribution exhibited a benefit in Ttc19 KO mouse model. Administration of low, non-
toxic concentration of pyocyanin significantly ameliorated movement and coordination 
proficiency, without inducing toxicity. Likewise, pyocyanin, able to receive electrons from NADH, 
showed a beneficial effect also in the case of cells and mice with complex I disease. Our results 

point to exploitation of redox cyclers for therapy against diseases due to OXPHOS dysfunction. 

[1] Suomalainen A, Battersby BJ. Nat Rev Mol Cell Biol. (2018) 19, 77.

[2] Viscomi C, Zeviani M. J Intern Med. 2020 Jun;287(6):665-684.
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Zoratti M, Zeviani M, De Pittà C, Viscomi C, Costa R, Szabò I. Nature Communications (2021) 12, 2103.
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Glutamine is the most abundant amino acid in human blood circulation and glutamine-dependent 
reactions are involved in Krebs cycle, ammonia homeostasis, glycosylation, cofactor and 
nucleotide biosynthesis, directly impacting cancer initiation and progression [1]. Glutamine in 
mammals is synthesized uniquely from glutamate, ammonia and ATP by the enzyme Glutamine 
Synthetase. By applying Liquid Chromatography Mass Spectrometry-based untargeted 
metabolomics in vivo, we have demonstrated that hepatic Glutamine Synthetase produces N5-
methylglutamine, a previously-undescribed glutamine analogue [2]. Indeed, liver and circulating 
levels of N5-methylglutamine, strictly depend on Glutamine Synthetase activity and its urine levels 
correlate with the progression of β-catenin-mutant Hepatocellular Carcinoma (HCC) in a 
genetically engineered mouse model. Moreover, the genetic deletion of Glutamine Synthetase 
from the β-catenin-mutant HCC tumours normalizes the urine levels of N5-methylglutamine. 
Unexpectedly glutamine synthetase-deleted HCC tumours have an increased proliferative index 
and progress more rapidly to clinical endpoint. The pharmacologic inhibition of Glutamine 
Synthetase recapitulates this phenotype, demonstrating that its metabolic activity is detrimental 
for tumour progression. By applying stable isotope tracing-assisted metabolomics in vivo we 
demonstrate that Glutamine Synthetase constrains the de novo pyrimidine biosynthesis of 
tumours by reducing the availability of aspartate. 
These results show that glutamine synthetase, a direct transcriptional target of the oncogenic β-
catenin, has a paradoxical tumour-suppressive metabolic activity in HCC.  

[1] Altman BJ, Stine ZE, Dang CV, Nat Rev Cancer. 2016;16(10):619-34.

[2] Villar VH, Allega MF, Deshmukh R, Ackermann T, Nakasone MA, Vande Voorde J, Drake TM, Oetjen J,
Bloom A, Nixon C, Müller M, May S, Tan EH, Vereecke L, Jans M, Blancke G, Murphy DJ, Huang DT, Lewis
DY, Bird TG, Sansom OJ, Blyth K, Sumpton D, Tardito S. Nat Chem Biol. 2023 Mar;19(3):292-300.



Protein - RNA interactions and phase separation. 
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Our lab combines computational and experimental approaches to investigate the interactomes of 
RNA molecules, which is key to unravel the complexity and functionality of mammalian genomes 
and could open up therapeutic avenues for the treatment of a broad range of human disorders. 
We predicted and experimentally validated interactions of non-coding RNAs (e.g. Xist [1]) with 
proteins involved in transcriptional and translational regulation as well as neurodevelopmental 
(FXTAS [2]) and neurodegenerative diseases (Parkinson’s disease [3]). We are especially interested 
in understanding mechanisms whose alteration lead to aberrant phase separation and aggregation 
[4]. Exploiting the novel finding that non-coding RNAs can act as scaffolding molecules for protein-
RNA interactions [5], we found that structural properties of transcripts control the formation of 
large ribonucleic assemblies and their phase separation [6]. The importance of this discovery is 
fundamental to unravel many aspects of cell biology, including events related to viral infections [7]. 
Most importantly, the principles identified in our analysis have led to the design of artificial RNAs 
(aptamers) that alter the ability of proteins to condensate [8].  

1. Cirillo, D. et al. Nat Meth 14, 5–6 (2017); 2. Cid-Samper, F. et al. Cell Rep 25, 3422-3434.e7
(2018). 3. Marchese, D. et al. Nucleic Acids Res 45, 12888 (2017); 4. Bolognesi, B. et al. Cell Reports 
16, 222–231
(2016); 5. Groot, N. S. de et al. Nature Communications 10, 3246 (2019). 6. Cerase, A. et al. Nature 
Structural & Molecular Biology 26, 331 (2019). 7. Vandelli A. et al. Nucleic Acids Research 48 , 
11270 (2020). 8. Zacco et al. Nature Communications 13, 3306 (2022)
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Biomolecular condensation is a process whereby many macromolecules (proteins and 
RNAs) form non-stoichiometric, functional assemblies. The dominant mechanism of such 
biomolecular condensation is liquid-liquid phase separation (LLPS), which leads to the 
formation of membraneless organelles (MLOs), such as the nucleolus and stress granules, in the 
cell [1]. The proteins involved often have a high proportion of intrinsic structural disorder, which 
drive LLPS by transient, multivalent interactions. As MLOs play key roles in cell signaling, 
the misregulation of their formation and dissolution often leads to diseases 
termed “condensatopathies” [2]. In my presentation, I will outline the basic mechanisms leading 
to such disease states, focusing on cancer, viral infections and neurodegeneration. I will also 
discuss the different potential strategies for correcting these errors in cell signaling, and 
show through specific examples how drug candidates, “c-mods” capable of correcting MLO 
misregulation, can be developed [3, 4]. 

[1] Brangwynne, C.P., P. Tompa, and R.V. Pappu (2015) Polymer Physics of Intracellular Phase 
Transitions.

Nature Physics. 11: 899–904. 
[2] Mitrea, D.M., et al. (2022) Modulating biomolecular condensates: a novel approach to drug 
discovery.

Nat Rev Drug Discov. 21: 841-862. 
[3] Bratek-Skicki, A., et al. (2023) Application of polystyrene sulfonate (PSS) for inhibiting toxicity 
of

ALS/FTD-linked dipeptide repeats. bioRxiv. 

https://www.biorxiv.org/content/10.1101/2023.05.19.541518v1. 

[4] Van Nerom, M., et al. (2023) C9orf72-linked arginine-rich dipeptide repeats aggravate pathological

phase separation of G3BP1. bioRxiv. 

https://www.biorxiv.org/content/10.1101/2023.03.31.535023v1. 
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Osteoarthritis is one of the leading causes of disability and pain worldwide, with over 300 
million people affected. Currently no curative treatments are available. A detailed 
understanding of disease aetiopathology and novel drug targets are therefore urgently needed.  

In this talk, I will give an overview of how we have used translational genomics approaches to 
enhance our understanding of the genetic aetiology of osteoarthritis, shed novel biological 
insights, and provide a stepping stone for translating genetic associations into osteoarthritis 
drug development.  
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Epigene�cs meets metabolism: Phospo-DJ1 at the cross-road, a novel player in 

epigene�c misregula�on. 
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Ambrosio2, Giosuè Costa2, Giovanni Cuda1, Domenica Scumaci1 
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Abstract 

Recently a plethora of histone non-enzyma�c covalent modifica�ons, correla�ng epigenome landscape and 

metabolic rewiring, has been described1. These modifica�ons are �ghtly related to cells metabolic fitness 

and are able to impair chroma�n architecture2. Our group demonstrated that in breast cancer cells, the 

high glycoly�c flux induces carbonyl stress, a damaging condi�on that increases reac�ve carbonyl species 

making histones more suscep�ble to glyca�on. Glyca�on leads to the forma�on of advanced glyca�on end-

products (AGEs) and induces a fatal deconstruc�on of histone code. DJ-1, a deglycase enzyme, found 

dysregulated in several human tumours, appears to be crucial for preserving the prolifera�ve poten�al of 

cancer cells counterac�ng AGEs-forma�on.  

Using omics-strategy, we iden�fied on DJ-1 a novel threonine phosphoryla�on, part of a puta�ve Akt 

consensus, establishing that DJ-1 pro-tumorigenic abili�es are dependent on Akt-pathway3. In breast 

cancer cells, the over-ac�va�on of Akt-signaling prevents, through a func�onal tuning of DJ-1 proteoforms, 

glyca�on-induced histones mysregula�on. To corroborate the role of DJ-1, in preserving the malignant 

prolifera�ve poten�al, we used the novel DJ-1-proteoform as a molecular template for docking simula�on 

and we iden�fied a parterre of DJ-1 inhibitors able to selec�vely target DJ-1 glyoxalase ac�vi�es.  

Virtual Screening studies were done using the Food and Drug Administra�on (FDA)-approved drugs 

database. Histones glyca�on profiling in response to treatment with DJ-1 inhibitors showed a parterre of 

histone marks cri�cal for chroma�n homeostasis, an Achilles’ heel that might improve targeted therapy in 

breast cancer. Therefore our results reinforce the no�on that targe�ng the novel DJ-1-proteoform might be 

a promising therapeu�c strategy.  
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C/EBP-β splicing determines chemoresistance in non-small cell lung cancer via 

metabolic rewiring 
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Abstract 

Cispla�n is the first-line treatment in non-small cell lung cancer (NSCLC) without ac�onable oncogenic 

drivers, even if resistance oKen develops. We found that chemoresistance is induced by the increased ra�o 

between LAP and LIP, the two splicing isoforms of transcrip�onal factor CCAAT/Enhancer Binding Protein-β 

(C/EBP-β) [1]. Interes�ngly, the altered LAP/LIP ra�o induces huge metabolic rewiring in murine embryonic 

fibroblasts [2]. Our aim is to inves�gate if C/EBP-β splicing determines chemoresistance in NSCLC by 

metabolic reprogramming.  

Using LAP/LIP-overexpressing NSCLC cells, we found that LAP increased drug efflux ABC transporters, 

decreased cispla�n-induced cytotoxicity and DNA damage, while LIP produced opposite effects. 

Consistently, LAP was a nega�ve predic�ve factor in cispla�n-treated NSCLC pa�ents. According to 

metabolomic/lipidomic profiles and func�onal assays, LAP-overexpressing cells had more building blocks, 

energy-producing and an�-oxidant metabolites, increased TCA cycle, FAO, OXPHOS and mitochondrial ATP. 

Interes�ngly, cispla�n sensi�vity was restored by silencing of CPT1A, the FAO pacemaker enzyme, or by 

FAO inhibitor etomoxir, which counteracts LAP effects on lipid metabolism. In Hu-CD34+NSG mice 

LAP+tumors had quan�ta�ve and qualita�ve differences in the metabolic profile of cancer cells and 

immune popula�ons that were abrogated by etomoxir (single-cell RNA-Seq analysis).  

Our study shows that an altered LAP/LIP ra�o causes chemoresistance by increasing FAO flux. Targe�ng this 

pathway is a novel chemosensi�zing strategy in NSCLC. 

Acknowledgments: Italian Associa�on for Cancer Research (AIRC; IG21408); Cassa di Risparmio di Torino 

(ID2021.05556) 
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Acetyl-CoA carboxylase 1 controls lipid droplets-peroxisomes metabolic axis and is 

a vulnerability of ER+ breast cancer resistant to estrogen depriva�on. 
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Abstract 

Aromatase inhibi�on (AI) is an effec�ve therapeu�c approach for estrogen receptor-posi�ve (ER+) breast 

cancer and acts by reducing estrogen levels. However, resistance limits its efficacy. We have previously 

demonstrated that long-term estrogen-deprived (LTED) cells, a model of AI-resistance, show enhanced 

metabolic plas�city. Here we report that LTED cells showed increased faVy acid (FA) synthesis and FA 

uptake fueling FA accumula�on into lipid droplets (LD), in parallel to enhanced peroxisome content and 

ac�vity. This metabolic reprogramming sustains LTED cells when challenged by nutri�onal stress. However, 

we could s�ll iden�fy a lipid metabolic vulnerability by targe�ng the Acetyl-CoA carboxylase 1 (ACC1), that 

selec�vely impaired the survival of the AI-resistant cells. Mechanis�cally, ACC1 targe�ng increased the 

reac�ve oxygen levels thus unbalancing the redox homeostasis. Malonyl-CoA produced by ACC1 is required 

for FA elonga�on and produc�on of complex FA (i.e., VLCFA and BCFA), which require peroxisome for their 

catabolism. Crucially, supplementa�on of complex FA reverted ACC1 targe�ng restoring LD-peroxisome 

axis, while failing when peroxisomal ac�vity is impaired. Accordingly, ACC1 targe�ng in vivo reduced tumor 

volume and prolifera�on of AI-resistant PDX. As revealed by IHC analysis, enhanced expression of the LD-

associated protein PLIN2 correlates with high levels of Ki67 in neoadjuvant AI-treated ER+ breast cancers, 

sugges�ng that LD levels could be of AI predic�ve value. Our data suggest that lipid metabolic plas�city is 

involved in the acquisi�on of adap�ve features of ER+ tumors resistant to estrogen depriva�on and offers 

novel metabolic players that could be used as biomarkers or targeted for therapeu�c approaches. 
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Emerging role of Cholesterol in membrane transporters func�on 
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Abstract 

Cholesterol is an essen�al cons�tuent of the mammalian plasma membrane. Recently, a crucial role of this 

lipid emerged in regula�ng some membrane transporters, thus playing a key role in cell communica�on. 

Transporters for glutamine (SLC1A5), carni�ne (SLC22A5), organic ca�ons (SLC22A2), large amino acids 

(SLC7A5) and the lysosomal transceptor SLC38A9, were shown to be modulated by cholesterol. We studied 

the effect of cholesterol on OCTN1 (SLC22A4) which is renewed for the well assessed link with inflamma�on 

despite uncertainty on its physiological ligands. Two different approaches were adopted: i) cholesterol 

removal by MβCD from HeLa cell membranes; ii) cholesterol addi�on to cholesterol-free hOCTN1 over-

expressed in E. coli.  Ac�vity has been then assayed in proteoliposomes harboring hOCTN1 extracted from 

cells or recombinant hOCTN1. Transport measurement has been performed following the uptake of [3H]-

acetylcholine, one of the most acknowledged physiological substrates. Cholesterol removal from cells 

impaired transport whereas addi�on of cholesterol to the recombinant hOCTN1 s�mulated transport; 

kine�c analysis revealed that cholesterol increased the Vmax with no changes in Km, indica�ng a direct 

effect on the protein. An in silico analysis has been performed to find possible sites of interac�on of 

cholesterol. Indeed, OCTN1 possesses some CARC/CRAC sequence mo�fs which are known as cholesterol 

binding mo�fs. Then, the homology model of OCTN1 was built using the SLC22A3 structure as template. 

Blind molecular docking, iden�fied cholesterol binding sites corresponding to the CRAC/CARC. These 

findings point to a role of cholesterol in influencing OCTN1 func�on and thus in modula�ng inflammatory 

response. 
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Abstract 

The prototype of the neurotrophin family, Nerve Growth Factor (NGF), is essen�al for neurons' 

development and maintenance and is crucial in immune and endocrine systems and in the pain pathway. 

NGF precursor, proNGF, whose pro-pep�de is an intrinsically unstructured domain (IUD), is endowed with 

different biological proper�es. The binding to TrkA, p75NTR and sor�lin receptors ac�vates the NGF/proNGF 

signaling pathways. Much is known about NGF neuronal physiology. However few reports described 

essen�al endogenous ligands as modulators of NGF biology. 

Recently, the binding of ATP to NGF was iden�fied. To determine the molecular elements of this binding, 

we used integra�ve structural biology to unveil for the first �me the binding cartography of ATP to NGF [1]. 

Isothermal Titra�on Calorimetry (ITC), 1H Satura�on Transfer Difference NMR (1H STD-NMR), coupled to the 

determina�on of the 3D solu�on NMR structure of NGF and MD simula�ons, helped iden�fying the likely 

binding mode of ATP on NGF. ATP/NGF binding to the receptors was inves�gated through Surface Plasmon 

Resonance (SPR). 

We also undertook a complementary biophysical study on the binding of ATP to proNGF. Our results reveal 

a different binding profile for mature and precursor proteins. A combina�on of Small Angle X-ray ScaVering 

(SAXS), Hydrogen-Deuterium Exchange Mass Spectrometry (HDX-MS) and limited proteolysis showed that 

ATP binding induces a change in the conforma�on and/or dynamics of proNGF, predominantly in the IUD 

pro-pep�de [2]. 

Combined, these results suggest a func�onal role for ATP in modula�ng the biological role of proNGF/NGF 

in health and disease states. 

Bibliographic references 

[1] F. PaoleU, F. Merzel, A. CasseVa, I. Ogris, S. Covaceuszach, J. Grdadolnik, D. Lamba, S. Golič Grdadolnik, 

Comput. Struct. Biotechnol. J., 2021, 19, 2938. 

[2] F. PaoleU, S. Covaceuszach, A. CasseVa, A.N. Calabrese, U. Novak, P. Konarev, J. Grdadolnik, D. Lamba, 

S. Golič Grdadolnik, Protein Sci., 2023, 32(2): e4563. 

Categories 

Proteins 

  



Cytosolic and mitochondrial transla�on elonga�on are coordinated through the 

molecular chaperone TRAP1 for the synthesis and import of mitochondrial 

proteins 
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Abstract 

A complex interplay between mRNA transla�on and cellular respira�on has been recently unveiled, but its 

regula�on in humans is poorly characterized in either health or disease. Cancer cells radically reshape both 

biosynthe�c and bioenerge�c pathways to sustain their aberrant growth rates. In this regard, we have 

shown that the molecular chaperone TRAP1 not only regulates the ac�vity of respiratory complexes, 

behaving alterna�vely as an oncogene or a tumor suppressor, but also plays a concomitant moonligh�ng 

func�on in mRNA transla�on regula�on. Herein we iden�fy the molecular mechanisms involved, 

demonstra�ng that TRAP1: i) binds both mitochondrial and cytosolic ribosomes as well as transla�on 

elonga�on factors, ii) slows down transla�on elonga�on rate, and iii) favors localized transla�on in the 

proximity of mitochondria. We also provide evidence that TRAP1 is co-expressed in human �ssues with the 

mitochondrial transla�onal machinery, which is responsible for the synthesis of respiratory complex 

proteins. Altogether, our results show an unprecedented level of complexity in the regula�on of cancer cell 

metabolism, strongly sugges�ng the existence of a �ght feedback loop between protein synthesis and 

energy metabolism, based on the demonstra�on that a single molecular chaperone plays a role in both 

mitochondrial and cytosolic transla�on, as well as in mitochondrial respira�on. 

Categories 

Proteins 

  



The dual role of the mitochondrial protein IF1 in cancer 
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Abstract 

The mitochondrial protein IF1 is overexpressed in many human tumors and has been shown to favor cancer 

growth, although its mechanism of ac�on is s�ll debated. It has been established that IF1 binds to the 

cataly�c domain of the ATP synthase and inhibits ATP hydrolysis in anoxic/hypoxic tumors, avoiding ATP 

dissipa�on and promo�ng cell survival [1, 2]. Recently, we have shown, by immunoprecipita�on and 

proximity liga�on assay, that IF1 binds to the ATP synthase OSCP subunit in HeLa cells under oxida�ve 

phosphoryla�on condi�ons [3]. The IF1-OSCP interac�on is confirmed by NMR spectroscopy analysis of the 

recombinant soluble proteins. The ATP5IF1 gene disrup�on in HeLa cells decreases colony forma�on in soK 

agar and tumor mass development in xenograKs, underlining the role of IF1 in cancer. The lack of IF1 in 

normoxic condi�ons does not affect prolifera�on, but it sensi�zes the cells to the opening of the 

permeability transi�on pore (PTP).  Overall our results suggest that the IF1-OSCP interac�on protects 

cancer cells from PTP-dependent apoptosis under normoxic condi�on.  

In conclusion, we show that the upregula�on of IF1 in cancer cells can act with a dual pro-survival 

mechanism under stress condi�ons. On the one hand, IF1 inhibits ATP hydrolysis through the canonical 

binding to the F1 sector, in severe hypoxic/anoxic and acidic pH condi�ons; on the other hand, under 

oxida�ve phosphoryla�ng condi�ons, IF1 binds to the ATP synthase OSCP subunit, preven�ng PTP opening 

and apoptosis. 
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Dihydroorotate dehydrogenase as innova�ve target for host and pathogen-

directed therapies 
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Abstract 

Mycobacterium tuberculosis (Mtb) is one of the most infec�ous killers causing 1.5 million deaths. 

Moreover, the insurgence of an�bio�c resistant strains has led to worrying rise of deaths making urgent the 

need for innova�ve an�tubercular drugs. Being involved in DNA and RNA forma�on, pyrimidine 

biosynthesis pathway (PBP) plays a pivotal role in more conven�onal pathogen-directed therapies (PTD) 

and in innova�ve host-directed-therapies (HDT) primarily due to the strong dependence of Mtb, obligate 

intracellular bacterium, on host nucleo�des for its survival and replica�on. Among the enzymes involved in 

de novo PBP, dihydroorotate dehydrogenase (DHODH) catalyzes the rate-limi�ng step by conver�ng (S)-

Dihydroortotate into Orotate in a redox ping-pong reac�on. In this context, human DHODH (hDHODH) has 

been deeply inves�gated as essen�al player for maintaining the fitness of the host1, whose survival must be 

assured and eventually balanced with that of the pathogen. While hDHODH has been widely characterized 

as druggable target2, MtDHODH s�ll lacks biochemical and structural insights. In the present study, we 

propose the first biochemical characteriza�on and the previously unreleased crystal structure of the 

protein that allowed us to ra�onally screen our in-house chemical library iden�fying the first selec�ve 

MtDHODH inhibitor, paving the way to a further hit-to-lead process to reach acceptable drug-like 

proper�es for in vivo experiments3. Moreover, we demonstrated that a plant-derived compound already 

reported to be ac�ve on hDHODH, is also ac�ve on MtDHODH, sugges�ng its poten�al use in a balanced 

combining of PTD and HDT that may result in a severe nucleo�de deficiency and pyrimidine starva�on. 
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Abstract 

BRD4 is a member of the BET family. Repressing BET proteins' func�on using bromodomain inhibitors (BETi) 

led to an�tumor effects by regula�ng the transcrip�on of genes downstream of BRD4. Here, we showed 

that BETi promoted the apoptosis of triple-nega�ve breast cancer (TNBC) cells by altering mitochondrial 

dynamics inducing mitochondrial dysfunc�on, and increasing OXPHOS metabolism. We found that BETi-

treatment of TNBC cells significantly downregulated the expression of BCL2 and proteins involved in 

mitochondrial fission, but not proteins involved in mitochondrial fusion. We also confirmed by microscopy 

analysis (confocal fluorescence and electronic transmission) the increase in mitochondria fusion upon BETi-

treatment. Changes in mitochondrial morphology prompted altera�ons in mitochondrial biogenesis, 

tricarboxylic acid cycle (TCA), electron transport chain, reac�ve oxygen species, and energy metabolism, 

which eventually caused cell death. We demonstrated that BETi administra�on increased the mtDNA 

content and the expression and func�on of Succinate dehydrogenase (SDHA). The increase in TCA cycle 

intermediates resulted in a reduc�on in faVy acid synthesis without varying the redox state of the TNBC 

cells. To improve efficacy in reducing TNBC tumor growth, we treated cells with a combina�on of BETi and 

meaormin. We found that the treatment synergis�cally suppressed growth, vitality, and upregulated SDHA 

expression. The results of this study demonstrated that BETi could affect mitochondrial structure and 

func�on by regula�ng mitochondrial dynamics and, ul�mately, induce apoptosis and inhibit tumor growth. 

This study provided some clues for exploring the rela�onship between BRD4 and mitochondrial dynamics 

and apoptosis in TNBC cells. 
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The DAR database: mapping disease-related enzymes to Reactome pathways 
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Abstract 

For understanding the molecular mechanisms at the basis of disease insurgence, it is important to know 

which biochemical pathways and reac�ons are involved. We aim to inves�gate the enzyme universe, 

retrieving the molecule interac�ng networks related to disease-associated enzymes.  

To address this problem, we released a new database called DAR [1] (Diseases And Reactome), which is 

available on our website (hVps://dar.biocomp.unibo.it). DAR contains 1,494 human enzymes associated 

with 2,539 gene�c diseases derived from OMIM, Humsavar (hVps://www.uniprot.org/), Clinvar 

(hVps://www.ncbi.nlm.nih.gov/clinvar/) and Monarch (hVps://monarchini�a�ve.org/). Disease names are 

standardized following the Mondo ontology (hVps://mondo.monarchini�a�ve.org/). In DAR, we mapped 

disease-associated enzymes into biological processes using the Reactome pathways 

(hVps://reactome.org/), taking advantage of their hierarchical organiza�on of 2580 pathways into 29 main 

roots. By mapping into Reactome pathways the set of enzyme-associated diseases (described with MONDO 

code), we found a Reactome-disease associa�on for 1525 pathways. The possibility of resuming the gene-

disease mapping by Reactome roots highlights the complex rela�onships among different pathways, 

establishing links among diseases and possible co-morbidi�es. A search in DAR allows to characterize the 

disease-gene-pathway/s associa�on, helping in understanding the biochemical/molecular biology of the 

disease across different pathways. This can help in the annota�on of pathogene�c gene variants, 

par�cularly in the case of rare diseases, 75% of the collected diseases have an Orphanet iden�fier 

(hVps://www.orpha.net/). 
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Abstract 

The regula�on of metabolism is relevant in various fields, such as biotransforma�ons, wellness, and health. 

A thorough understanding of metabolic processes requires knowledge of metabolic fluxes, which can be 

challenging to determine directly, especially at the single-cell level. Researchers oKen rely on other omics 

data, such as transcriptomics, proteomics, and metabolomics, to study metabolic fluxes [1,2]. However, a 

single omics approach may not provide a complete characteriza�on of fluxomics. As a result, integra�ng 

mul�ple omics data sources and u�lizing mathema�cal tools capable of simula�ng metabolic fluxes is 

necessary. 

To address this challenge, we developed a computa�onal approach called INTEGRATE [3]. This approach 

combines a genome-scale metabolic model (GEM) with transcriptomics and metabolomics data to create a 

predic�ve model of metabolic fluxes. The pipeline enables the predic�on of which reac�ons are purely 

controlled by metabolic control, rather than by gene expression or a combina�on of the two, in a steady-

state metabolic model of central carbon metabolism. This informa�on is valuable in a clinical seUng to 

develop personalized therapies for pa�ents with mul�factorial diseases such as cancer. 

 We demonstrated the effec�veness of the INTEGRATE pipeline using a set of immortalized normal and 

cancer breast cell lines. The ability to determine the regulatory level at which a given metabolic reac�on is 

controlled is crucial in developing targeted and truly personalized therapies for cancer pa�ents. 
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Abstract 

Human angiogenin (hANG) is the most studied stress-induced RNase. In altered cell condi�ons, hANG is 

ac�vely involved in the transla�onal arrest and the recruitment of stress granule (SGs), transient cytosolic 

ribonucleoprotein complexes containing mRNAs encapsulated in stalled transla�on pre-ini�a�on 

complexes (1). The role of hANG in stressed cells is directly related to its intracellular localiza�on and ability 

to cleave tRNA in halves, known as �RNAs (stress-derived tRNA fragments), which play a key role in the SGs 

recruitment (1). In physiological condi�ons hANG is ac�ve only in nucleoli, where it promotes rDNA 

transcrip�on and thus biogenesis of ribosomes and cell prolifera�on. In all other compartments hANG is 

strongly limited by RNH1 to which it is closely associated. In stressed cells, hANG loses its binding to RNH1 

and concentrates in the cytoplasm where it promotes the produc�on of �RNAs and the subsequent 

assembly of SGs (2).  

The involvement of hANG in the stress response mechanism is widely validated in many cells but prac�cally 

unknown in the skin, the protec�ve shield of the human body against many external stressors. Recently, we 

highlighted significant stress response related proper�es of hANG also in human kera�nocytes (3) and our 

findings led us to the design of an interes�ng ANG variant in which we deeply altered its nuclear 

localiza�on sequence. This variant, produced and extensively characterized both for its structural features 

and for its poten�al effects on kera�nocytes subjected to oxida�ve stress, opens an interes�ng scenario on 

future studies concerning the enhancement of skin defences by RNases. 
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Abstract 

The discovery of liquid biomolecular condensates has changed the way biologists conceive cell 

organiza�on. Indeed, compartmentaliza�on via liquid-liquid phase separa�on (LLPS) gives rise to a variety 

of so-called membraneless organelles (MLOs). MLOs form in a spa�ally and temporally regulated manner, 

bringing in proximity interactors that will bind directly, or isola�ng specific components from the 

cytoplasmic environment, to quench or dampen their func�on/signal1,2. Flexible biopolymers such as 

nucleic acids and intrinsically disordered proteins (IDPs) are broadly involved in LLPS, due to their 

mul�valency. The rules of protein-protein interac�ons giving rise to MLOs s�ll elude our knowledge, albeit 

we know that electrosta�c forces strongly contribute to the phenomenon. Interes�ngly, it has been 

assessed that the patchiness of interac�ng elements impact on the rheology of condensates, their cellular 

func�on and fate3. In this context, we aimed at understanding how the distribu�on of charged residues 

impacts LLPS4,5. For this purpose, we selected as a model the highly charged N-terminal domain (hNTD) of 

the human topoisomerase I (hTOP1), an enzyme capable of relaxing supercoiled DNA. First, we 

demonstrated the ability of hNTD to undergo LLPS in vitro through electrosta�c interac�ons. Then, using 

permutants of hNTD, we inves�gated the impact of different charge distribu�ons on hNTD LLPS. We 

observed that an increased charge clustering of oppositely charged residues affects the sensi�vity of 

condensates to salts and RNA. This suggests that there is an op�mal charge distribu�on favoring in-vitro 

LLPS and that an extreme charge segrega�on hinders protein phase separa�on, leading to atypical 

biocondensates. 
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Abstract 

Worldwide demand for blood supplies is constantly increasing and solu�ons to stabilize these stocks are 

needed. Incorrect blood transfusions could lead to fatal consequences, making the availability of the 

correct blood group cri�cal in those condi�ons where a shortage of blood supply may occur1. The immunity 

recogni�on system of the ABO blood groups is defined by the presence or absence of specific an�gens on 

the red blood cells (RBCs) surfaces, represented by oligosaccharides linked to the erythrocyte cell 

membranes' glycolipids and glycoproteins2. Glycoside hydrolases (GHs) are the principal actors in the 

breakdown of complex carbohydrates and glycoconjugates. Thanks to their high specificity, they are oKen 

exploited for biotechnological purposes playing a key role in developing new applica�ons3. Some GHs can 

convert A and B-type blood to produce group O universal donor blood, giving a biotechnological 

breakthrough to developing a universal blood produc�on technology. It has been demonstrated that α-N-

acetylgalactosaminidases belonging to the GH109 family can convert blood group A to group O by removing 

the immunodominant determinant N-acetylgalactosamine sugar moiety from RBCs surface 

oligosaccharides4. Our work describes the biochemical characteriza�on of three novel GH109 enzymes to 

explore their ability to produce enzyma�c converted RBCs (ECO-RBC). The three enzymes showed superior 

specificity on pNP-α-N-acetylgalactosamine, compared to previously reported GH109 enzymes, the ability 

to act on purified an�gen-A trisaccharide and produce ECO-RBC from human donors’ blood. In par�cular, 

one of the enzymes was able to convert blood group A more efficiently compared to the commercially 

available enzyme, previously used for this applica�on. 
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Abstract 

Due to its large and ubiquitous use and recalcitrance to natural degrada�on, accumula�on of postconsumer 

plas�cs is genera�ng environmental and health issues [1].  

Under a circular economy perspec�ve, the enzyma�c biodegrada�on of polyethylene terephthalate (PET), 

with the produc�on of terephthalic acid (TPA) and ethylene glycol (EG), simultaneously allows its 

elimina�on from the environment (bioremedia�on) and its conversion to high added-value compounds 

(upcycling). Although several natural enzymes can, in principle, catalyse this process (named PET 

hydrolyzing enzymes, PHEs), currently only two of them show proper�es suitable for an industrial 

applica�on: the PET hydrolase from Ideonella sakaiensis (IsPET) and the thermostable leaf-branch compost 

cu�nase (LCC).  

Using a modular workflow for the evolu�on of PHEs, set up in our research group, several improved 

variants of IsPET and LCC were iden�fied [2,3]. Specifically, we produced a thermostabilized and most 

ac�ve variant of IsPET (W159H/F238A/S121E/D186H-ΔIsPET, TS-ΔIsPET) and a variant of ΔLCC 

(S101N/F243T-ΔLCC) more efficient at moderate temperature. Both variants showed significantly superior 

performances as biocatalyst for the biodegrada�on of PET. TS-ΔIsPET showed a ~5 °C higher Tm and a 

hydroly�c efficiency on the substrate PET (~3.3-fold higher in comparison to the wild-type) [3]. The double 

variant of LCC was able to depolymerize fully 1.3 g of untreated postconsumer PET waste, in less than 3 

days and using 1.25 mg of enzyme at a moderate temperature (55 °C). 

Thus, evolved PHEs variants represent novel valuable tools for the design of novel integrated, 

mul�disciplinary, and transversal biotechnological processes for the recycling and upcycling of PET 
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Abstract 

K homology domains (KH) are conserved RNA binding domains in various proteins that play essen�al roles 

in RNA metabolism and regula�on. They interact with specific RNA mo�fs, par�cipa�ng in mRNA splicing, 

transla�on, and localiza�on, which is crucial for the control of gene expression. 

Fragile X Mental Retarda�on Protein (FMRP) is vital for normal brain development and func�oning. FMRP 

deficiency or muta�ons cause fragile X syndrome (FXS), a gene�c disorder characterized by intellectual 

disability, behavioral problems and developmental delays [1]. 

Structurally, FMRP consists of i) an N-terminal domain, ii) two typical KH domains (KH1 and KH2), and iii) an 

unstructured C-terminal region with an RGG box. The N-terminal domain contains a degenerate KH0, which 

lacks the GxxG region, usually involved in nucleic acid binding [2]. 

Among others, R138Q and G266E, located in KH0 and KH1, significantly impact FMRP neuronal 

development and roles of synap�c func�on and have been associated with FXS [2]. 

Using a baVery of biophysical techniques, we inves�gated the stability, folding mechanism and aggrega�on 

propensity of KH0 and KH1 and their pathological variants R138Q and G266E. We found that the KH0 

domain folds through a 3-state mechanism while KH1 apparently folds via a two-state folding mechanism. 

Furthermore, KH0 has the propensity to form amyloid-like aggregates under mild condi�ons in vitro, and 

the R138Q muta�on leads to a general destabiliza�on of the protein and an increased propensity for 

fibrillogenesis [3]. In contrast, KH1 does not aggregate under physiological condi�ons and the G266 to E 

muta�on completely deconstructs the KH1 domain. 
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Abstract 

Background. AL amyloidosis is a life-threatening disease caused by deposi�on of immunoglobulin light 

chains (LCs). The amyloidogenic mechanism in vivo is highly debated, through theories and models 

highligh�ng the role of the �ssue environment, or of the individual LCs’ structural propensity to amyloid 

conversion. We have specifically addressed the role of major truncated forms of amyloidogenic LCs in 

determining the kine�cs of fibril forma�on in a bio-compa�ble environment, thus providing a novel model 

of LC fibrillogenesis suitable for mechanis�c studies, and a new tool for drug discovery.  

Methods. Dis�nct LCs proteoforms were produced, both unlabeled and isotopically labeled, as recombinant 

proteins1. Fibrillogenesis kine�cs, cross-seeding, aggregate structure and molecular dynamics are being 

studied by biochemical (ThT fluorescence, gel-based studies), electron microscopy and spectroscopic (FTIR) 

approaches, and high resolu�on nuclear magne�c resonance (NMR).  

Results. A full-length amyloidogenic LC (FL-LC) and fragments thereof of different length were purified. In 

contrast to FL-LC, the fragments are amyloidogenic in vitro under physiological condi�ons, but with 

different kine�cs and differently sensi�ve to the effect of seeding in kine�cs and structure of the 

aggregates. In par�cular, we have iden�fied, within the popula�on of truncated LCs, a major player in the 

forma�on of fibrils, mimicking structural features of natural amyloid.  

Conclusions. The role of proteolysis in LC fibrillogenesis represents an ancestral but s�ll crucial issue 

concerning the pathophysiology of AL amyloidosis2-3. Our data can provide new clues for a theory 

reconcilia�ng both the role of LC structure and the contribu�on of the natural biochemical ac�vity of 

affected �ssues.  
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Design Of Experiments (DOE) approach to obtain biotechnological products
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Abstract

��ƌĞĐĞŶƚůǇ�ĂƌŝƐŝŶŐ�Ăŝŵ�ŝŶ�ƚŚĞ�ĐŝƌĐƵůĂƌ�ĞĐŽŶŽŵǇ�ĂƉƉƌŽĂĐŚ�ŝƐ�ƚŽ�ĐŽŶǀ Ğƌƚ�Ă�ƉŽƚĞŶƟĂů�ƉŽůůƵƚĂŶƚ�ĂŶĚ�Ěŝĸ ĐƵůƚ�ƚŽ�
ŵĂŶĂŐĞ�ǁ ĂƐƚĞǁ ĂƚĞƌ�ŝŶ�Ă�ƌĞƐŽƵƌĐĞ�ƚŽ�ďĞ�ĞǆƉůŽŝƚĞĚ�ǁ ŝƚŚ�ƉŽƚĞŶƟĂů�ŶƵƚƌĂĐĞƵƟĐĂů͕�ĐŽƐŵĞĐĞƵƟĐĂů�ĂŶĚ�ĨŽŽĚ�
ĂƉƉůŝĐĂƟŽŶƐ�;ϭͿ͘ �/Ŷ�ƚŚŝƐ�ĚŝƌĞĐƟŽŶ͕ �ƚŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�ĨŽĐƵƐĞĚ�ŽŶ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�Ă�ĚŽǁ ŶƐƚƌĞĂŵ�
ƉƌŽĐĞƐƐ�;ϮͿ�ƚŚƌŽƵŐŚ��K��ĞǆƉĞƌŝŵĞŶƚƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŽƉƟŵŝǌĞ�ŵĞŵďƌĂŶĞ�ďĂƐĞĚ�ƉƌŽĐĞƐƐĞƐ�ƉĂƌĂŵĞƚĞƌƐ�ƐƵĐŚ�ĂƐ�
pressure, flow rate, cut-Žī �;ŝŶ�ƵůƚƌĂ�ĂŶĚ�ŶĂŶŽĮ ůƚƌĂƟŽŶͿ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŽďƚĂŝŶ�Ěŝǀ ĞƌƐĞ�ǀ ĂůƵĞ�ĂĚĚĞĚ�ĨƌĂĐƟŽŶƐ�
ĨƌŽŵ�ǁ ŚĞǇ͘�̂ ƉĞĐŝĮ ĐĂůůǇ�Ă�ĨƌĂĐƟŽŶ�ƌŝĐŚ�ŝŶ�ůĂĐƚŽƐĞ�ĨƌŽŵ�ŶĂŶŽĮ ůƚƌĂƟŽŶ͕ �ƵƐĂďůĞ�ĨŽƌ�ƚŚĞ�ĨĞƌŵĞŶƚĂƟŽŶ�ŽĨ�ůĂĐƟĐ�
ĂĐŝĚ�ďĂĐƚĞƌŝĂ͘ �dŚĞ�ůĂƩĞƌ�ǁ ĂƐ�ĞǆƉůŽŝƚĞĚ�ŝŶ�ŵĞĚŝƵŵ�ĨŽƌŵƵůĂƟŽŶ�ƚŽ�ŐƌŽǁ �>���ŝŶ�ďŝŽƌĞĂĐƚŽƌƐ͕ �ƚŽǁ ĂƌĚƐ�ůĂĐƟĐ�
acid and biomass (starter/probioƟĐͿ�ƉƌŽĚƵĐƟŽŶ͘ ��ůƐŽ�ƚŚĞ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�ĨĞƌŵĞŶƚĂƟŽŶ�ƉƌŽĐĞƐƐ͕ �ƐƵĐŚ�ĂƐ�
ŶŝƚƌŽŐĞŶ�ƐŽƵƌĐĞƐ͕ �ƐƟƌƌŝŶŐ͕�ŵŝĐƌŽĂĞƌŽƉŚŝůŝĐ�ĐŽŶĚŝƟŽŶƐ͕ �ŐĂƐ�ŇŽǁ �ƌĂƚĞ͕�ĨĞĞĚ�ƋƵĂŶƟƚǇ�ĂŶĚ�ƉƌŽĮ ůĞ�ŝŶ�ĨĞĚ-batch
ƉƌŽĐĞƐƐĞƐ�ǁ ĞƌĞ�ŽƉƟŵŝƐĞĚ�ƵƐŝŶŐ��K��ĞǆƉĞƌŝŵĞŶƚƐ͘ �/Ŷ�ƉĂƌƟĐƵůĂƌ͕�ǁ Ğ�ĂŝŵĞĚ�Ăƚ�ŝmproving growth and study
ƚŚĞ�ƉŚǇƐŝŽůŽŐǇ�ĂŶĚ�ŵĞƚĂďŽůŝƐŵ�ŽĨ�>ĂĐƚŽĐŽĐĐƵƐ�>ĂĐƟƐ�/ϳ �ƵƐŝŶŐ�WůƵŶŬĞƚ-Burman Model for screening in DOE.
The data obtained prompted further studies to analyze the growth features of the strain aiming at the
ƉƌŽĚƵĐƟŽŶ�ŽĨ�ďŝŽƚĞĐŚŶŽůogically relevant molecules (exopolysaccharides, bacteriocins..). In fact besides
ƚĂƌŐĞƟŶŐ�ŐĂƐƚƌŽŝŶƚĞƐƟŶĂů�ĚŝƐŽƌĚĞƌƐ�ƉƌŽďŝŽƟĐƐ�;ŽŌĞŶ�ďĞůŽŶŐŝŶŐ�ƚŽ�>��Ϳ�ŚĂǀ Ğ�ďĞĞŶ�ƌĞƉŽƌƚĞĚ�ƚŽ�ŝŵƉƌŽǀ Ğ�
ŝŵŵƵŶŽŵŽĚƵůĂƟŽŶ�ĂŶĚ�ƉƌŽƚĞĐƟŽŶ�ŽĨ�ƚŚĞ�ŚŽƐƚ�ĂŐĂŝŶƐƚ�ŝŶĨĞĐƟŽŶƐ�ĐĂƵƐĞĚ�ďy viral and bacterial pathogens.
&ƵƌƚŚĞƌŵŽƌĞ͕�ŝŶ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ĚŽǁ ŶƐƚƌĞĂŵ�ĂŶŽƚŚĞƌ�ĨƌĂĐƟŽŶ�ǁ ĂƐ�ƌĞĐŽǀ ĞƌĞĚ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ƌŝĐŚ�ŝŶ�
proteins that proved able to form protein-ďĂƐĞĚ�Į ůŵƐ�ĨŽƌ�ĨŽŽĚ�ĂƉƉůŝĐĂƟŽŶƐ�;ϯ Ϳ͘ �
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Ingredients: A Local Circular Economy Approach towards Reuse of Wastewaters.
ŚƩ ƉƐ͗ ͬ ͬ ĚŽŝ͘ŽƌŐͬ ϭϬ͘ϯϯϵϬͬ ĨĞƌŵĞŶƚĂƟŽŶϳ ϬϰϬϮϴϭ

3 Alfano, A. et al. No Waste from Waste: Membrane-�ĂƐĞĚ�&ƌĂĐƟŽŶĂƟŽŶ�ŽĨ�̂ ĞĐŽŶĚ��ŚĞĞƐĞ�t ŚĞǇ�ĨŽƌ�
WŽƚĞŶƟĂů�E ƵƚƌĂĐĞƵƟĐĂů�ĂŶĚ��ŽƐŵĞĐĞƵƟĐĂů��ƉƉůŝĐĂƟŽŶƐ�ĂŶĚ�ĂƐ�ZĞŶĞǁ ĂďůĞ�̂ ƵďƐƚƌĂƚĞ�ĨŽƌ�&ĞƌŵĞŶƚĂƟŽŶ�
WƌŽĐĞƐƐĞƐ��Ğǀ ĞůŽƉŵĞŶƚ͘ �ŚƩ ƉƐ͗ ͬ ͬ ĚŽŝ͘ŽƌŐͬ ϭϬ͘ϯϯϵϬͬ
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�Ěǀ ĂŶĐĞĚ�ďŝŽŵĂƚĞƌŝĂůƐ�ĞŶŐŝŶĞĞƌĞĚ�ĨŽƌ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ƐƵƐƚĂŝŶĂďůĞ�ĐŽŵƉŽƵŶĚ͘

Elena Bernasconi1, Luca Giannini2, Immacolata Serra1, Paola Branduardi1

1Università degli Studi di Milano-Bicocca, Milano, Italy. 2Pirelly Tyre SPA, Milano, Italy

Abstract

�ŵŽŶŐ�ƚŚĞ�ĐŽŵƉŽŶĞŶƚƐ�ƚŚĂƚ�ĐŽŶƐƟƚƵƚĞ�ƚǇƌĞ͕�ŶŽǁ ĂĚĂǇƐ�ƚŚĞƌĞ�ĂƌĞ�ƐŝůŝĐĂ�ĂŶĚ�ĐĂƌďŽŶ�ďůĂĐŬ�ƵƐĞĚ�ĂƐ�Į ůůĞƌ�
system. The goal of the project is to develop materials from renewable, non-petroleum-related raw source
in order to replace them and reduce the ecological impact of the composites themselves throughout their
life cycle.

Cellulose and chitosan are the selected biomaterials, thanks to their structure and features. The key
ĐŚĂůůĞŶŐĞ�ŝƐ�ƚŽ�ŝĚĞŶƟĨǇ�Ă�ďŝŽĐĂƚĂůǇƟĐ�ĂƉƉƌŽĂĐŚ�ƚŚĂƚ�ĨƵŶĐƟŽŶĂůŝǌĞƐ�ƚŚĞŵ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƉƌŽŵŽƚĞ�ƚŚĞŝƌ�
ĚŝƐƉĞƌƐŝďŝůŝƚǇ�ĂŶĚ�ĐŽŵƉĂƟďŝůŝƚǇ�ǁ ŝƚŚ�EĂƚƵƌĂů�ZƵďďĞƌ͘�Methods and preliminary results will be presented.
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dŚĞƌĂƉĞƵƟĐ�WŽƚĞŶƟĂů�ŽĨ��ŶƚĂƌĐƟĐ�ĨƵŶŐĂů�ĞǆƚƌĂĐƚ�ŝŶ�ĚĂŵƉĞŶŝŶŐ�ƚŚĞ�ĂŐŐƌĞŐĂƟŽŶ�
propensity of α-Synuclein 

>ĂƵƌĂ��ĞƌƟŶŝ1, Ilenia Inciardi2͕ ��ůĞŶĂ�ZŝǌǌŽƩ Ž2͕ �̂ ŝůǀ ŝĂ�WƌŽŝĞƫ 1, Carla Caruso1, Patrizia Polverino de Laureto2

1University of Tuscia, Viterbo, Italy. 2University of Padova, Padova, Italy

Abstract

WĂƌŬŝŶƐŽŶ͛ Ɛ�ĚŝƐĞĂƐĞ�;W�Ϳ�ŝƐ�Ă�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĚŝƐŽƌĚĞƌ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ƚŚĞ�ĂŵǇůŽŝĚ�ĂŐŐƌĞŐĂƟŽŶ�ŽĨ�ƚŚĞ�
ƉƌĞƐǇŶĂƉƟĐ�ƉƌŽƚĞŝŶ�α-Synuclein (α-Syn) and its pathological mutants, like E46K found to be associated with 
early onset of disease. The pathogenesis is ŶŽƚ�ĐŽŵƉůĞƚĞůǇ�ĐůĞĂƌ�ďƵƚ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ƐĞĞŵƐ�ƚŽ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�
ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�α-Syn fibrillar aggregates.   

New strategies for PD treatments are focused on decreasing α-^ǇŶ�ŶĞƵƌŽƚŽǆŝĐŝƚǇ�ďǇ�ƌĞĚƵĐƟŽŶ�ŽĨ�ŝƚƐ�
ĂŐŐƌĞŐĂƟŽŶ�ƉƌŽƉĞŶƐŝƚǇ�Žƌ�ďǇ�ŝŶƚĞƌĨĞƌŝŶŐ�ǁ ŝƚŚ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ŝŶ�ƚŚĞ�ďƌĂŝŶ͘ �/ŶĚĞĞĚ͕ �ƚŚĞƌĞ�ŝƐ�ŐƌŽǁ ŝŶŐ�ŝŶƚĞƌĞƐƚ�
ŝŶ�ĞǆƉůŽƌŝŶŐ�ĂůƚĞƌŶĂƟǀ Ğ�ƚŚĞƌĂƉĞƵƟĐ�ĂƉƉƌŽĂĐŚĞs based on natural products, such as polyphenols.

t Ğ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ƚŚƌĞĞ�ƵŶĞǆƉůŽƌĞĚ��ŶƚĂƌĐƟĐ�ĨƵŶŐĂů�ƐƉĞĐŝĞƐ�ŝŶ�ƚĞƌŵƐ�ŽĨ�dŽƚĂů�WŚĞŶŽůŝĐ��ŽƵŶƚ�;dW�Ϳ͕ �dŽƚĂů�
&ůĂǀ ŽŶŽŝĚ��ŽƵŶƚ�;d&�Ϳ͕ �ĂŶĚ�ĂŶƟŽǆŝĚĂŶƚ�ĂĐƟǀ ŝƚǇ͘�dŚĞ�Ğī ĞĐƚ�ŽĨ�ĨƵŶŐĂů�ĞǆƚƌĂĐƚƐ�ŽŶ�ƚŚĞ�ĂŐŐƌĞŐĂƟŽŶ�ƉƌŽƉĞŶƐŝƚǇ�
of α-^ǇŶ�ĂƐ�ǁ Ğůů�ĂƐ��ϰϲ<�ǁ ĂƐ�ĂůƐŽ�ŝŶǀ ĞƐƟŐated using spectroscopic techniques. Our results indicate that they
ŝŶŇƵĞŶĐĞ�ƚŚĞ�ĂŐŐƌĞŐĂƟŽŶ�ƉĂƚŚǁ ĂǇ�ŽĨ�ďŽƚŚ�ƉƌŽƚĞŝŶƐ͘ �/Ŷ�ƉĂƌƟĐƵůĂƌ͕�ƚŚĞ�ŵĞƚŚĂŶŽů�ĞǆƚƌĂĐƚ�ŽĨ�dƌĂŵĞƚĞƐ�ƐƉ͘ �ĂĐƚƐ�
ĂƐ�Ă�Į ďƌŝůůĂƟŽŶ�ŝŶŚŝďŝƚŽƌ�ŽĨ��ϰϲ<�ǁ ŚŝůĞ�ƚŚĞ�ĂƋƵĞŽƵƐ�ĞǆƚƌĂĐƚ�ŽĨ�̂ ŝƐƚŽƚƌĞŵĂ�ƐƉ͘ ĨĂǀ ŽƌƐ�ƚŚĞ�ĂĐƋƵŝƐŝƟŽŶ�ŽĨ�ĂŶ�α-
helical secondary structure.

&ƵƌƚŚĞƌ�ƐƚƵĚŝĞƐ�ĂƌĞ�ƵŶĚĞƌǁ ĂǇ�ƚŽ�ŝĚĞŶƟĨǇ�ĂĐƟǀ Ğ�ĐŽŵƉŽƵŶĚƐ�ĞŶĚŽǁ ĞĚ�ǁ ŝƚŚ�ƚŚĞ�α-^ǇŶ�ĂŐŐƌĞŐĂƟŽŶ�ŝŶŚŝďŝƟŽŶ�
ĂĐƟǀ ŝƚǇ�ǁ ŝƚŚŝŶ�ĂůĐŽŚŽůŝĐ�ĂŶĚ�ĂƋƵĞŽƵƐ�ĞǆƚƌĂĐƚƐ͘ �dŚŝƐ�ƐƚƵĚǇ�ŚŝŐŚůŝŐŚƚƐ�ƚŚĞ�ƉŽƐƐŝďŝůŝƚǇ�ŽĨ�ƵƐŝŶŐ�ƚŚĞ�ĞǆƚƌĂĐƚƐ�ŽĨ�
�ŶƚĂƌĐƟĐ�ĨƵŶŐŝ�ĂƐ�Ă�ƉŽƚĞŶƟĂů�ƐŽƵƌĐĞ�ŽĨ�ŶĞǁ �ĨƵŶĐƟŽŶĂůůǇ�ƌĞůĞǀ ĂŶƚ�ŵĞƚĂďŽůŝƚĞƐ�ƚŽ�ďĞ�ƵƐĞĚ�ĂƐ�Ă�ƚŚĞƌĂƉĞƵƟĐ�
ƐƚƌĂƚĞŐǇ�ĨŽƌ�ƚŚĞ�ƉƌĞǀ ĞŶƟŽŶ�ŽĨ�ĂŵǇůŽŝĚ�ĂŐŐƌĞŐĂƟŽŶ�ĂŶĚ�ƚƌĞĂƚŵĞŶƚ�ŽĨ�W� ͘
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��ĐƌŝƟĐĂů�ďĂůĂŶĐĞ�ďĞƚǁ ĞĞŶ�ĐŽŶĚƵĐƟǀ ŝƚǇ�ĂŶĚ�ŽƐŵŽůĂƌŝƚǇ�ŝŶ�ďƵī Ğƌ�ĨŽƌ��d�Ɛ�ŝƐŽůĂƟŽŶ�
ŝŶ��ŝĞůĞĐƚƌŽƉŚŽƌĞƟĐ��ǆƉĞƌŝŵĞŶƚƐ

Paolo Giuseppe Bonacci1, Samuele Moscato2, Massimo Camarda2, Andrea Ballo2, Salvatore Petralia3,

Ludovica Maugeri3, Stefania Stefani1, Nicolò Musso1

1Department of Biomedical and Biotechnological Sciences (BIOMETEC), University of Catania, Catania, Italy.
2StLab SRL, Catania, Italy. 3�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚĂƌŵĂĐĞƵƟĐĂů�ĂŶĚ�, ĞĂůƚŚ�̂ ĐŝĞŶĐĞƐ͕ �hŶŝǀ ĞƌƐŝƚǇ�ŽĨ��ĂƚĂŶŝĂ͕ �

Catania, Italy

Abstract

�ŝĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ�;��WͿ�ŝƐ�ĐƵƌƌĞŶƚůǇ�ƵƐĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ĞůĞĐƚƌŝĐĂů�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ĐĞůůƐ͕ �ǁ ŚŝĐŚ�ĂƌĞ�ƚŚĞŶ�
ĂŶĂůǇǌĞĚ�ĂŶĚ�ĞǆƉůŽŝƚĞĚ�ĨŽƌ�ŵĂŶŝƉƵůĂƟŽŶ�ĂŶĚ�ƐĞůĞĐƟŽŶ�ĨƌŽŵ�Ă�ƐƵƐƉĞŶƐŝŽŶ�ŵŝǆƚƵƌĞ�ϭ͘�KŶĞ�ŽĨ�ƚŚĞ�ŵĂũŽƌ�
ůŝŵŝƚĂƟŽŶƐ�ŽĨ�ƚŚŝƐ�ƚĞĐŚŶŝƋƵĞ�ŝƐ�ƚŚĞ�ďƵī Ğƌ�ĐŽŵƉŽƐŝƟŽŶ�ƚŚĂƚ�ŵƵƐƚ�ŶŽƚ�ŝŶƚĞƌĨĞƌĞ�ǁ ŝƚŚ�ĐĞůůƵůĂƌ�ďŝŽĐŚĞŵŝĐĂů�
ƉĂƌĂŵĞƚĞƌƐ͕ �ŝŶ�ĐŽŶĚŝƟŽŶƐ�ŽĨ�ůŽǁ �ĐŽŶĚƵĐƟǀ ŝƚǇͬŽƐŵŽůĂƌŝƚǇ͕�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŵŝŶŝŵŝǌĞ�ƉĂƌĂƐŝƟĐ�Ğī ĞĐƚƐ�ƚŚĂƚ�ĐŽƵůĚ�
ƌĞĚƵĐĞ�ƚŚĞ�ĚŝĞůĞĐƚƌŽƉŚŽƌĞƟĐ�ƉŽƚĞŶƟĂů�Ěŝī ĞƌĞŶĐĞ�Ϯ͘�/Ŷ�ƚŚŝƐ�ǁ ŽƌŬ͕�ǁ Ğ�ŚĂǀ Ğ�ƌĞƉƌŽĚƵĐĞĚ�Ă�buffer reported in 
ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�ϯ�ǁ ŝƚŚ�ƐŽŵĞ�ŵŽĚŝĮ ĐĂƟŽŶ͕ �ĂŶĚ�ŽƌĚŝŶĂƌŝůǇ�ƵƐĞĚ�ďǇ�ƵƐ�ĨŽƌ��ŝĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ�ĞǆƉĞƌŝŵĞŶƚƐ�ŽŶ�
Colorectal Cancer Cells (Caco-2 ATCC HTB-37™), and we have evaluated its impact on cellular metabolism
ďǇ�ŵŽĚŝĨǇŝŶŐ�ďŽƚŚ�ĐŽŶĚƵĐƟǀ ŝƚǇ�ĂŶĚ�ŽƐŵŽůĂƌŝƚǇ͘�dŚĞ�ďƵī Ğƌ�ĐŽŵƉŽƐŝƟŽŶ�ŝƐ�̂ ƵĐƌŽƐĞ�ϵ ͕ ϱй ͖ ��ĞǆƚƌŽƐĞ�Ϭ͕ϭ�
mg/mL; 0,1 % Bovine Serum Albumin, 2%, 1X Phosphate Buffered Saline pH 7.0, 1%; (CH3COO)2Ca 0,1 mM. 
dŚĞ�ĐŽŶĚƵĐƟǀ ŝƚǇ�ŝƐ�ĂĚũƵƐƚĞĚ�Ăƚ�ϯϯ�ŵ^ͬ ŵ�ǁ ŝƚŚ�<�ů�ϰй ͘ �dŚĞ�ĐĞůůƐ�ǁ ĞƌĞ�ŝŶĐƵďĂƚĞĚ�ĨŽƌ�ϱ�and 24 hours with the
ĂĨŽƌĞŵĞŶƟŽŶĞĚ�ďƵī Ğƌ�ĂŶĚ�ǁ ŝƚŚ�ĚŝůƵƟŽŶ�ŽĨ�ƚŚĞ�ŽƌŝŐŝŶĂů�ŽŶĞ�Ăƚ�ϭϬ͕�ϭ�ĂŶĚ�Ϭ͕ϭ�ŵ^ͬ ŵ͘ �dŽ�Ğǀ ĂůƵĂƚĞ�ƚŚĞ�Ğī ĞĐƚ�
on metabolism, a (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assay was performed. The
ƌĞƐƵůƚ�ǁ ĂƐ�Ă�ŶŽƟĐĞĂďůĞĚĞĐƌĞĂƐĞ�ŝŶ�ĐĞůů�ŵĞƚĂďŽůŝĐ�ĂĐƟǀ ŝƚǇ�;ĂďŽƵƚ�ϱϱй Ϳ�ĂůƌĞĂĚǇ�ĂŌĞƌ�ϱ�ŚŽƵƌƐ�ĨŽƌ�ƚŚĞ�ůĞĂƐƚ�
ĚŝůƵƚĞĚ�ďƵī Ğƌ�;ϭϬ�ŵ^ͬ ŵͿ͘ �dŚŝƐ�ƌĞƐƵůƚ�ĐŽŶĮ ƌŵƐ�ŚŽǁ �ƚŚĞ�ƉƌĞƉĂƌĂƟŽŶ�ŽĨ�Ă�ďƵī Ğƌ�ƐƵŝƚĂďůĞ�ĨŽƌ�ĐĞůů�ŵĂŝŶƚĞŶĂŶĐĞ�
ŝƐ�Ă�ĐƌŝƟĐĂů�ƐƚĞƉ�ŝŶ�ƚŚĞ�ŵĂŶĂŐĞŵĞŶƚ�ŽĨ�Ă�ĚŝĞůĞĐƚƌŽƉŚŽƌĞƟĐ�Ğǆperiment, and how ŵŝŶŝŵĂů�ǀ ĂƌŝĂƟŽŶƐ�ĐĂŶ�
lead to a considerable metabolic disomeostasis.
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��ĐƌŝƟĐĂů�ďĂůĂŶĐĞ�ďĞƚǁ ĞĞŶ�ĐŽŶĚƵĐƟǀ ŝƚǇ�ĂŶĚ�ŽƐŵŽůĂƌŝƚǇ�ŝŶ�ďƵī Ğƌ�ĨŽƌ��d�Ɛ�ŝƐŽůĂƟŽŶ�
ŝŶ��ŝĞůĞĐƚƌŽƉŚŽƌĞƟĐ��ǆƉĞƌŝŵĞŶƚƐ

Paolo Giuseppe Bonacci1, Samuele Moscato2, Massimo Camarda2, Andrea Ballo2, Salvatore Petralia3,

Ludovica Maugeri3, Stefania Stefani1, Nicolò Musso1

1Department of Biomedical and Biotechnological Sciences (BIOMETEC), University of Catania, Catania, Italy.
2StLab SRL, Catania, Italy. 3�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚĂƌŵĂĐĞƵƟĐĂů�ĂŶĚ�, ĞĂůƚŚ�̂ ĐŝĞŶĐĞƐ͕ �hŶŝǀ ĞƌƐŝƚǇ�ŽĨ��ĂƚĂŶŝĂ͕ �

Catania, Italy

Abstract

�ŝĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ�;��WͿ�ŝƐ�ĐƵƌƌĞŶƚůǇ�ƵƐĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ĞůĞĐƚƌŝĐĂů�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ĐĞůůƐ͕ �ǁ ŚŝĐŚ�ĂƌĞ�ƚŚĞŶ�
ĂŶĂůǇǌĞĚ�ĂŶĚ�ĞǆƉůŽŝƚĞĚ�ĨŽƌ�ŵĂŶŝƉƵůĂƟŽŶ�ĂŶĚ�ƐĞůĞĐƟŽŶ�ĨƌŽŵ�Ă�ƐƵƐƉĞŶƐŝŽŶ�ŵŝǆƚƵƌĞ�ϭ͘�KŶĞ�ŽĨ�ƚŚĞ�ŵĂũŽƌ�
ůŝŵŝƚĂƟŽŶƐ�ŽĨ�ƚŚŝƐ�ƚĞĐŚŶŝƋƵĞ�ŝƐ�ƚŚĞ�ďƵī Ğƌ�ĐŽŵƉŽƐŝƟŽŶ�ƚŚĂƚ�ŵƵƐƚ�ŶŽƚ�ŝŶƚĞƌĨĞƌĞ�ǁ ŝƚŚ�ĐĞůůƵůĂƌ�ďŝŽĐŚĞŵŝĐĂů�
ƉĂƌĂŵĞƚĞƌƐ͕ �ŝŶ�ĐŽŶĚŝƟŽŶƐ�ŽĨ�ůŽǁ �ĐŽŶĚƵĐƟǀ ŝƚǇͬŽƐŵŽůĂƌŝƚǇ͕�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŵŝŶŝŵŝǌĞ�ƉĂƌĂƐŝƟĐ�Ğī ĞĐƚƐ�ƚŚĂƚ�ĐŽƵůĚ�
ƌĞĚƵĐĞ�ƚŚĞ�ĚŝĞůĞĐƚƌŽƉŚŽƌĞƟĐ�ƉŽƚĞŶƟĂů�Ěŝī ĞƌĞŶĐĞ�Ϯ͘�/Ŷ�ƚŚŝƐ�ǁ ŽƌŬ͕�ǁ Ğ�ŚĂǀ Ğ�ƌĞƉƌŽĚƵĐĞĚ�Ă�buffer reported in 
ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�ϯ�ǁ ŝƚŚ�ƐŽŵĞ�ŵŽĚŝĮ ĐĂƟŽŶ͕ �ĂŶĚ�ŽƌĚŝŶĂƌŝůǇ�ƵƐĞĚ�ďǇ�ƵƐ�ĨŽƌ��ŝĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ�ĞǆƉĞƌŝŵĞŶƚƐ�ŽŶ�
Colorectal Cancer Cells (Caco-2 ATCC HTB-37™), and we have evaluated its impact on cellular metabolism
ďǇ�ŵŽĚŝĨǇŝŶŐ�ďŽƚŚ�ĐŽŶĚƵĐƟǀ ŝƚǇ�ĂŶĚ�ŽƐŵŽůĂƌŝƚǇ͘�dŚĞ�ďƵī Ğƌ�ĐŽŵƉŽƐŝƟŽŶ�ŝƐ�̂ ƵĐƌŽƐĞ�ϵ ͕ ϱй ͖ ��ĞǆƚƌŽƐĞ�Ϭ͕ϭ�
mg/mL; 0,1 % Bovine Serum Albumin, 2%, 1X Phosphate Buffered Saline pH 7.0, 1%; (CH3COO)2Ca 0,1 mM. 
dŚĞ�ĐŽŶĚƵĐƟǀ ŝƚǇ�ŝƐ�ĂĚũƵƐƚĞĚ�Ăƚ�ϯϯ�ŵ^ͬ ŵ�ǁ ŝƚŚ�<�ů�ϰй ͘ �dŚĞ�ĐĞůůƐ�ǁ ĞƌĞ�ŝŶĐƵďĂƚĞĚ�ĨŽƌ�ϱ�and 24 hours with the
ĂĨŽƌĞŵĞŶƟŽŶĞĚ�ďƵī Ğƌ�ĂŶĚ�ǁ ŝƚŚ�ĚŝůƵƟŽŶ�ŽĨ�ƚŚĞ�ŽƌŝŐŝŶĂů�ŽŶĞ�Ăƚ�ϭϬ͕�ϭ�ĂŶĚ�Ϭ͕ϭ�ŵ^ͬ ŵ͘ �dŽ�Ğǀ ĂůƵĂƚĞ�ƚŚĞ�Ğī ĞĐƚ�
on metabolism, a (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assay was performed. The
ƌĞƐƵůƚ�ǁ ĂƐ�Ă�ŶŽƟĐĞĂďůĞĚĞĐƌĞĂƐĞ�ŝŶ�ĐĞůů�ŵĞƚĂďŽůŝĐ�ĂĐƟǀ ŝƚǇ�;ĂďŽƵƚ�ϱϱй Ϳ�ĂůƌĞĂĚǇ�ĂŌĞƌ�ϱ�ŚŽƵƌƐ�ĨŽƌ�ƚŚĞ�ůĞĂƐƚ�
ĚŝůƵƚĞĚ�ďƵī Ğƌ�;ϭϬ�ŵ^ͬ ŵͿ͘ �dŚŝƐ�ƌĞƐƵůƚ�ĐŽŶĮ ƌŵƐ�ŚŽǁ �ƚŚĞ�ƉƌĞƉĂƌĂƟŽŶ�ŽĨ�Ă�ďƵī Ğƌ�ƐƵŝƚĂďůĞ�ĨŽƌ�ĐĞůů�ŵĂŝŶƚĞŶĂŶĐĞ�
ŝƐ�Ă�ĐƌŝƟĐĂů�ƐƚĞƉ�ŝŶ�ƚŚĞ�ŵĂŶĂŐĞŵĞŶƚ�ŽĨ�Ă�ĚŝĞůĞĐƚƌŽƉŚŽƌĞƟĐ�Ğǆperiment, and how ŵŝŶŝŵĂů�ǀ ĂƌŝĂƟŽŶƐ�ĐĂŶ�
lead to a considerable metabolic disomeostasis.
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Design of Nanodiamonds – ���K�ŶĂŶŽƐǇƐƚĞŵƐ�ĨŽƌ�ƉŽƚĞŶƟĂů�ĂŶƟƚƵŵŽƌ�
ĂƉƉůŝĐĂƟŽŶƐ͗ �ƐƚƵĚŝĞƐ�ŽĨ�ĂĐƟǀ ŝƚǇ͕�ĐŝƚŽƚŽǆŝĐŝƚǇ�ĂŶĚ�ďŝŽĐŽŵƉĂƟďŝůŝƚǇ
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Abstract

/Ŷ�ůĂƚĞ�ϭϵϬϬ͕�ƚŚĞ�ŽǆŝĚĂƟŽŶ�ƚŚĞƌĂƉǇ͕�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĐŽŶƚƌŽůůĞĚ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ZĞĂĐƟǀ Ğ�KǆǇŐĞŶ�̂ ƉĞĐŝĞƐ�ĚŝƌĞĐƚůǇ�
ŝŶƚŽ�ƚŚĞ�ƚƵŵŽƌ�ƐŝƚĞ͕�ǁ ĂƐ�ŝŶƚƌŽĚƵĐĞĚ�ĂƐ�ĂůƚĞƌŶĂƟǀ Ğ�ĂŶƟƚƵŵŽƌ�ĂƉƉƌŽĂĐŚ͘ �&Žƌ�ƚŚŝƐ�ƉƵƌƉŽƐĞ͕�� -amino acid
oxidase (DAAO) from the yeast Rhodotorula gracŝůŝƐ͕ �ĂŶ�ĞŶǌǇŵĞ�ĂďůĞ�ƚŽ�Ğĸ ĐŝĞŶƚůǇ�ĐĂƚĂůǇǌĞ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�
of hydrogen peroxide from D-amino acids1, was adsorbed onto nanodiamonds (NDs), carbon allotropes
ǁ ŝƚŚ�Ă�ĚŝĂŵŽŶĚ�ŝŶŶĞƌ�ĐŽƌĞ�;ƐƉϯ�ďŽŶĚĞĚ�ĐĂƌďŽŶ�ĂƚŽŵƐͿ�ĂŶĚ�Ă�ŐƌĂƉŚŝƟĐ�ŽƵƚĞƌ�ƐŚĞůů�;ƐƉϮ�ůĂǇĞƌƐ�ĐŽǀ Ğƌŝng the
core), used in nano-ŽŶĐŽůŽŐǇ�ĂƐ�ĞǆĐĞůůĞŶƚ�ǀ ĞŚŝĐůĞƐ�ĨŽƌ�ĚƌƵŐ�ĚĞůŝǀ ĞƌǇϮ͘ �E �Ɛ�ǁ ĞƌĞ�ƉƌĞǀ ŝŽƵƐůǇ�ĨƵŶĐƟŽŶĂůŝǌĞĚ�
ǁ ŝƚŚ�ŚǇĂůƵƌŽŶŝĐ�ĂĐŝĚ�;, �Ϳϯ ͕ �ĂďůĞ�ƚŽ�ŝŶĐƌĞĂƐĞ�ďŽƚŚ�ƚŚĞ�ďŝŽĐŽŵƉĂƟďŝůŝƚǇ�ĂŶĚ�ƚŚĞ���ϰϰ�ƌĞĐĞƉƚŽƌ�ŵĞĚŝĂƚĞĚ�
ƉŚĂŐŽĐǇƚŽƐŝƐ�ŽĨ�ŶĂŶŽƉĂƌƟĐůĞƐ�ŝŶ�ŵĂŶǇ�ĐĂŶĐĞƌ�ĐĞůů�ůŝŶĞƐ͕ �ƉŽůǇĞƚŚǇůĞŶĞ�ŐůǇĐŽů�;W�' Ϳϰ͕ �ĐƌĞĂƟŶŐ�ĚƌƵŐ�ĐĂƌƌŝĞƌƐ�
ǁ ŝƚŚ�ƉƌŽůŽŶŐĞĚ�ĐŝƌĐƵůĂƟŽŶ�ƟŵĞ͕�ĂŶĚ�ƉŽůǇ;ŐůǇĐĞƌŽů�ŵŽŶŽŵĞƚŚĂĐƌǇůĂƚĞͿ�;W' D �Ϳϱ͕ �ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ůŽǁ �
ƚŽǆŝĐŝƚǇ�ĂŶĚ�ƐƚĞĂůƚŚ�ƉƌŽƉĞƌƟĞƐ͘

/Ŷ�ǀ ŝƚƌŽ�ĂĐƟǀ ŝƚǇ�ĂŶĚ�ZK^�ŵĞĂƐƵƌĞŵĞŶƚ�ĂƐƐĂǇƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ����K -ĨƵŶĐƟŽŶĂůŝǌĞĚ�E �Ɛ�;Ĩ-NDs-DAAO)
are able to produce H2O2. Cytotoxicity tests and cells viability assays showed the ability of f-NDs-DAAO
systems to induce toxic effects on selected tumor cell lines.  

�ŌĞƌ�ŝŶĐƵďĂƟŽŶ�ŝŶ�ŚƵŵĂŶ�ƉůĂƐŵĂ͕ �ƚŚĞ�ƉƌŽƚĞŝŶ�ĐŽƌŽŶĂ�ǁ ĂƐ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ďǇ�̂ �^-PAGE and mass
ƐƉĞĐƚƌŽŵĞƚƌǇ�ĂŶĂůǇƐŝƐ͘ ��ŽƚŚ�ƚŚĞ�ĨƵŶĐƟŽŶĂůŝǌĂƟŽŶ�ĂŶĚ�ƚŚĞ����K�ĂĚƐŽƌƉƟŽŶ�ŐĞŶĞƌĂůůǇ�ƐĞĞŵĞĚ�ƚŽ�ŝŶŇƵĞŶĐĞ�
ƚŚĞ�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ƚŚĞ�ƉƌŽƚĞŝŶ�ĐŽƌŽŶĂ͘
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Natural compounds modulate inflammatory state in in-vitro model of 
Preeclampsia
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1Department of Molecular Medicine and Medical Biotechnology, University of Naples Federico II, Napoli,
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Abstract

WƌĞĞĐůĂŵƉƐŝĂ�;W�Ϳ�ŝƐ�Ă�ĚŝƐŽƌĚĞƌ�Ăī ĞĐƟŶŐ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�Ϯ-8% of pregnant women characterized by
hypertension and proteinuria. It is the leading cause of maternal and perinatal mortality and morbidity. The
pathology manifests itself at 20 weeks of pregnancy ͕ �ĂĐƟǀ ĂƟŶŐ�Ă�ƐĞƌŝĞƐ�ŽĨ�ƉƌŽ-inflammatory cytokines. 
Currently, the treatment of PE includes rest and blood pressure control. In light of this, our study focused
ŽŶ͗ �ƚŚĞ�ŐĞŶĞƌĂƟŽŶ�ŽĨ�ĂŶ�ŝŶ-vitro PE model; ƚĞƐƟŶŐ�ƚŚĞ�ĐǇƚŽƚŽǆŝĐŝƚǇ�ŽĨ�ϰ�ďŝŽĐŽŵƉŽƵŶĚƐ͖ �Ğǀ ĂůƵĂƟŶŐ�ƚŚĞ�
ƉƌŽƚĞĐƟǀ Ğ�ƌŽůĞ�ŽĨ�ŶĂƚƵƌĂů�ƐƵďƐƚĂŶĐĞƐ�ĂŐĂŝŶƐƚ�ŝŶŇĂŵŵĂƟŽŶ͖ �ƐƚƵĚǇ�ƚŚĞ�ĞƉŝŐĞŶĞƟĐ�ŵŽĚŝĮ ĐĂƟŽŶƐ�ŝŶ�ƚŚĞ�W��
model.

We generated an in-vitro model of PE using  trophoblast cell line HTR8-SVneo treated with TNF-α for 24h at 
Ă�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽĨ�ϱϬ�ŶŐͬ ŵ>͖ �ĂŌĞƌ�ǁ Ğ�ǀ ĞƌŝĮ ĞĚ�ďǇ�ĐĞůů�ǀ ŝĂďŝůŝƚǇ�ĂƐƐĂǇ�ƚŚĂƚ�ƚŚĞ�ĐŽŵƉŽƵŶĚƐ�ǁ ĞƌĞ�ŶŽƚ�
cytotoxic. We also evaluated by MTT whether pre-treatment with the compounds for 24h could protect
ĂŐĂŝŶƐƚ�ŝŶŇĂŵŵĂƟŽŶ�ĐĂƵƐĞĚ�ďǇ�dE&-α. 

/Ŷ�ĂĚĚŝƟŽŶ͕ �ǁ Ğ�ŵŽŶŝƚŽƌĞĚ�/<�-α Ăƚ�ƚŚĞ�ƉƌŽƚĞŝŶ�ůĞǀ Ğů�ƐŚŽǁ ŝŶŐ�Ă�ƐŝŐŶŝĮ ĐĂŶƚ�ĂĐĐƵŵƵůĂƟŽŶ�ŝŶ�ƚŚĞ�ĐĞůůƐ�
subjected to pre-treatment and in the same samples by qPCR a down-ƌĞŐƵůĂƟŽŶ�ŽĨ�/>-8 and Cox-2 was
highlighted.

&ŝŶĂůůǇ͕�ǁ Ğ�Ğǀ ĂůƵĂƚĞĚ�ďǇ�ǁ ĞƐƚĞƌŶ�ďůŽƚ�ƚǁ Ž�ŚŝƐƚŽŶĞ�ŵŽĚŝĮ ĐĂƟŽŶƐ͗ �, ϯŬϰŵĞϮ�;ŽƉĞŶŝŶŐͿ�ĂŶĚ�, ϯŬϵŵĞϯ�
;ĐůŽƐŝŶŐͿ͘ �K Ƶƌ�ĚĂƚĂ�ƐŚŽǁ ĞĚ�ĨŽƌ�ƚŚĞ�Į ƌƐƚ�ƟŵĞ�ƚŚĂƚ�ƉƌĞ-treatment with biocompounds increased H3k4me2
protein level and decreased H3k9me3; the trend reversed in cells treated with TNF-α alone. 

This preliminary study allowed us to generate an in-vitro PE model and verify the efficiency of some 
ďŝŽĐŽŵƉŽƵŶĚƐ�ŝŶ�ƚŚĞ�ŵŽĚƵůĂƟŽŶ�ŽĨ�ŝŶŇĂŵŵĂƚŽƌǇ�ƚĂƌŐĞƚƐ�ĂŶĚ�ŚŝƐƚŽŶĞ�ƉƌŽƚĞŝŶƐ͘
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�ŚŝĞƟ͕ �/ƚĂůǇ

Abstract

Most myocardial diseases result in cardiac fibrosis, that is associated with adverse outcome. In many cases, 
Į ďƌŽƐŝƐ�ƌĞƐƵůƚƐ�ĨƌŽŵ�Ă�ƌĞƉĂƌĂƟǀ Ğ�ƉƌŽĐĞƐƐ�ĨŽůůŽǁ ŝŶŐ�ĐĂƌĚŝŽŵǇŽĐǇƚĞ�ŝŶũƵƌǇ͘��ǀ ŝĚĞŶĐĞ�ŝŶ�ŶŽŶ-cardiac context
indicate a pro-Į ďƌŽƟĐ�ĂĐƟǀ ŝƚǇ�ŽĨ���' ϯ protein. BAG3 plays a key role in cardiomyocyte intracellular
ŚŽŵĞŽƐƚĂƐŝƐ�ĂŶĚ�ŝƐ�ĂůƐŽ�ƌĞůĞĂƐĞĚ�ďǇ�ƐƚƌĞƐƐĞĚ�ĐĂƌĚŝŽŵǇŽĐǇƚĞƐ͘ �t Ğ�Ğǀ ĂůƵĂƚĞĚ�ƚŚĞ�Ğī ĞĐƚƐ�ŽĨ�ĂŶƟ-BAG3 mAb
treatment on cardiac fibrosis in a murine model of cryoinjury-ŝŶĚƵĐĞĚ�ŵǇŽĐĂƌĚŝĂů�ŝŶĨĂƌĐƟŽn. Infarcted
ĂŶŝŵĂůƐ�ƐŚŽǁ ĞĚ�ŚĞĂƌƚ�Į ďƌŽƐŝƐ�ĂŌĞƌ�ϲ�ǁ ĞĞŬƐ͕ �ĂůŽŶŐ�ǁ ŝƚŚ�ƐĞǀ ĞƌĞ�ŝŵƉĂŝƌŵĞŶƚ�ŽĨ�ŚĞĂƌƚ�ŚĞŵŽĚǇŶĂŵŝĐ�ĂŶĚ�
ŵŽƌƉŚŽůŽŐŝĐĂů�ƉĂƌĂŵĞƚĞƌƐ͘ �/Ŷ�ƚŚĞ�ƐĂŵĞ�ƟŵĞƐƉĂŶ�ĂŶƟ-BAG3 mAb treatment reduced fibrosis and preserved 
ƚŚĞ�ĞũĞĐƟŽŶ�ĨƌĂĐƟŽŶ͕ �ĨƌĂĐƟŽŶĂů�ƐŚŽƌƚĞŶŝŶŐ�ĂŶĚ�ůĞŌ�ǀ ĞŶƚƌŝĐƵůĂƌ�ŝŶƚĞƌŶĂů�ĚŝĂŵĞƚĞƌ�ŝŶ�ĚŝĂƐƚŽůĞ͘�dŚĞƐĞ�ƌĞƐƵůƚƐ�
ĐŽƵůĚ�ƉĂǀ Ğ�ƚŚĞ�ǁ ĂǇ�ƚŚƌŽƵŐŚ�ƚŚĞ�ƚŚĞƌĂƉĞƵƟĐ�ƵƐĞ�ŽĨ�ƚŚĞ�ĂŶƟ-BAG3 mAbs in cardiac fibrosis. 

Categories

Biotechnology



119

dƌĂŶƐĐƌŝƉƚŽŵŝĐ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ůĞŌ�ĂŶĚ�ƌŝŐŚƚ�ǀ ĞŶƚƌŝĐůĞƐ�ŝŶ�Ă�ƌĂƚ�ŵŽĚĞů�ŽĨ�ƉƵůŵŽŶĂƌǇ�
hypertension

Alessia Caputo1, Francesco Paolo Lo Muzio2, Rosario Statello2, Stefano Rossi2, Mirko Hu2, Lorenzo Fassina3,

Marco Morselli1,4, Michele Miragoli2, Barbara Montanini1,4
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/ŶƚĞƌĚŝƉĂƌƟŵĞŶƚĂůĞ�Ěŝ�ZŝĐĞƌĐĂ�ƉĞƌ�ů͛/ŶŶŽǀ ĂǌŝŽŶĞ�ĚĞŝ�WƌŽĚŽƫ �ƉĞƌ�ůĂ�̂ ĂůƵƚĞ͕�WĂƌŵĂ͕�/ƚĂůǇ

Abstract

Pulmonary hypertension is a chronic, progressive and fatal pulmonary vascular disease that leads to right
ǀ ĞŶƚƌŝĐƵůĂƌ�ŚǇƉĞƌƚƌŽƉŚǇ͕�Zs �ĨĂŝůƵƌĞ�ĂŶĚ�ƵůƟŵĂƚĞůǇ�ĚĞĂƚŚ͘ ��ƐǇŶĐŚƌŽŶŽƵƐ�ǀ ĞŶƚƌŝĐƵůĂƌ�ĂĐƟǀ ĂƟŽŶ͕ �Ă�ĐŽŶĚŝƟŽŶ�
that occurs in heart failure or pulmonary hǇƉĞƌƚĞŶƐŝŽŶ͕ �ĐĂŶ�ĂůƚĞƌ�ƚŚĞ�ŶŽƌŵĂů�ƉƵŵƉ�ĨƵŶĐƟŽŶ�ŽĨ�ƚŚĞ�ŚĞĂƌƚ�ďǇ�
increasing the electromechanical delay (EMD).

dŚŝƐ�ƐƚƵĚǇ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚĞ�ĐŚĂŶŐĞ�ŝŶ��D ��ŝŶ�ƚŚĞ�ĐĂƌĚŝĂĐ�ƟƐƐƵĞ�ŽĨ�ŵĂůĞ�ƌĂƚƐ�;^ƉƌĂŐƵĞ-Dawley strain) in
ǁ ŚŝĐŚ�ƉƵůŵŽŶĂƌǇ�ŚǇƉĞƌƚĞŶƐŝŽŶ�ǁ ĂƐ�ŝŶĚƵĐĞĚ�ƚŚƌŽƵŐŚ�ĂŶ�ŝŶƚƌĂƉĞƌŝƚŽŶĞĂů�ŝŶũĞĐƟŽŶ�ŽĨ�ŵŽŶŽĐƌŽƚĂůŝŶĞ1 (60
ŵŐͬ ŬŐ�ŝ͘Ɖ͘ ͕ �D �d�ŐƌŽƵƉͿ͕ �Žƌ�ĂŶ�ĞƋƵŝǀ ĂůĞŶƚ�ǀ ŽůƵŵĞ�ŽĨ�ƐĂůŝŶĞ�ƐŽůƵƟŽŶ�;ĂƐ�ĐŽŶƚƌŽů�ŐƌŽƵƉͿ͘ ��ĂƌĚŝĂĐ�ĐŚĂŵďĞƌ�
dimensions, heart and lung weights were measured and several samples were collected for histological and
molecular analysis. Our results have confirmed that pulmonary hypertension causes cardiac changes mainly 
ŽŶ�ƚŚĞ�ƌŝŐŚƚ�ƐŝĚĞ�ŽĨ�ƚŚĞ�ŚĞĂƌƚ͘ �/Ŷ�ĂĚĚŝƟŽŶ͕ �Ă�ƐƚƌƵĐƚƵƌĂů�ƌĞŵŽĚĞůůŝŶŐ�ŽĨ�ƚŚĞ�ůĞŌ�ǀ ĞŶƚƌŝĐůĞ�ǁ ĂƐ�ŽďƐĞƌǀ ĞĚ͕ �ƐƟůů�
ƉƌĞƐĞƌǀ ŝŶŐ�ƚŚĞ�ĞũĞĐƟŽŶ�ĨƌĂĐƟŽŶ͘

To gain insights into the molecular drivers underlying this phenotype, RNA was extracted from the right and
ůĞŌ�ǀ ĞŶƚƌŝĐůĞƐ�ŽĨ�Į ǀ Ğ�ƌĂƚƐ�ǁ ŝƚŚ�ƉƵůŵŽŶĂƌǇ�ŚǇƉĞƌƚĞŶƐŝŽŶ�ĂŶĚ�ŚĞĂƌƚ�ĨĂŝůƵƌĞ�ĂŶĚ�ĨƌŽŵ�Į ǀ Ğ�ĐŽŶƚƌŽů�ƌĂƚƐ͘ �
Libraries for RNA sequencing (Illumina HiSeq) were generated using the QuantSeq 3’ mRNA-Seq gene
expression technology. A preliminary analysis will focus on the expression of genes encoding voltage-gated
ŝŽŶ�ĐŚĂŶŶĞů�ĂŶĚ�ďŝŽŵĂƌŬĞƌƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ĐĂƌĚŝĂĐ�ŚǇƉĞƌƚƌŽƉŚǇ�ĂŶĚ�ƟƐƐƵĞ�ƌĞŵŽĚĞůůŝŶŐ͘�dŚĞŶ͕ �ƚŚĞ�
transcriptomic profiles will be correlated to the phenotypic traits, to obtain a molecular portrait in the 
Ěŝī ĞƌĞŶƚ�ǀ ĞŶƚƌŝĐůĞƐ�ƵŶĚĞƌ�ƉĂƚŚŽůŽŐŝĐĂů�ĐŽŶĚŝƟŽŶƐ͘
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Dyadobacter fermentans NS114
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Abstract

Glucuronoyl esterases (GEs) are serine-type hydrolase enzymes belonging to the carbohydrate esterase
ĨĂŵŝůǇ�ϭϱ�;��ϭϱͿ�ǁ ŚŝĐŚ�ƉůĂǇ�Ă�ĐĞŶƚƌĂů�ƌŽůĞ�ŝŶ�ƚŚĞ�ƌĞĚƵĐƟŽŶ�ŽĨ�ƌĞĐĂůĐŝƚƌĂŶĐĞ�ŝŶ�ƉůĂŶƚ�ĐĞůů�ǁ ĂůůƐ͕ �ďǇ�ĐůĞĂǀ ŝŶŐ�ƚŚĞ�
ester bonds between carbohydrates and lignin in the lignocellulosic matrix1. Recent studies have suggested
that bacterial CE15 enzymes are more heterogeneous in terms of sequence, structure, and substrate
preferences than their fungal counterparts. However, the sequence space of bacterial GEs has ƐƟůů�ŶŽƚ�ďĞĞŶ�
fully explored, and further studies on diverse enzymes could provide novel insights into new catalysts of
biotechnological interest2͘ �dŽ�ĞǆƉĂŶĚ�ŽƵƌ�ŬŶŽǁ ůĞĚŐĞ�ŽĨ�ƚŚŝƐ�ĨĂŵŝůǇ�ŽĨ�ĞŶǌǇŵĞƐ�ǁ Ğ�ŚĂǀ Ğ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚƌĞĞ�
ƉƵƚĂƟǀ Ğ�' �Ɛ�ĨƌŽŵ��ǇĂĚŽďĂĐƚĞƌ�ĨĞƌŵĞŶƚĂŶƐ�E ^ϭϭϰ3, a Gram-ŶĞŐĂƟǀ Ğ�ďĂĐƚĞƌŝƵŵ�ĨŽƵŶĚ�ĞŶĚŽƉŚǇƟĐĂůůǇ�ŝŶ�
�ĞĂ�ŵĂǇƐ͘ �dŚĞ�ĞŶĐŽĚĞĚ���ϭϱ�ŐĞŶĞƐ�ĂƌĞ�ĚŝƐƐŝŵŝůĂƌ͕�ǁ ŝƚŚ�ч�ϯϱй �ƐĞƋƵĞŶĐĞ�ŝĚĞŶƟƚǇ�ƚŽ�ĞĂĐŚ�ŽƚŚĞƌ͢�ĂŶĚ�ǁ ĞƌĞ�
cloned into a modified pET-28a vector and expressed in Escherichia coli BL21(λDE3). dŚĞ�ƌĞƐƵůƟŶŐ�
recombinant proteins DfCE15A, DfCE15B and DfCE15C were purified and biochemically characterized by 
ƵƐŝŶŐ�ƐǇŶƚŚĞƟĐ�ƐƵďƐƚƌĂƚĞƐ͘ ��Ǉ�ĐŽŵƉĂƌŝŶŐ�ƚŚĞ�ďŝŽĐŚĞŵŝĐĂů�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞƐĞ�ƚŚƌĞĞ�' �Ɛ͕ �ǁ Ğ�ďŽƚŚ�ĞǆƉĂŶĚ�
ƚŚĞ�ĞǆŝƐƟŶŐ�ŬŶŽǁ ůĞĚŐĞ�ŽŶ���ϭϱ�ŵĞŵďĞƌƐ�Ănd, support the recent thesis that diverse GEs encoded by a
ƐŝŶŐůĞ�ŵŝĐƌŽŽƌŐĂŶŝƐŵ�ŵĂǇ�ŚĂǀ Ğ�Ğǀ Žůǀ ĞĚ�ƚŽ�ĨƵůĮ ůů�Ěŝǀ ĞƌƐĞ�ƉŚǇƐŝŽůŽŐŝĐĂů�ĨƵŶĐƟŽŶƐ2.
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RNAi-D ĞĚŝĂƚĞĚ�ZĞĚƵĐƟŽŶ�ŽĨ�ƚŚĞ�dƌĂŶƐĐƌŝƉƟŽŶ�&ĂĐƚŽƌ�E ƌĨ-Ϯ��ůŽĐŬƐ�ƚŚĞ�WŽƐŝƟǀ Ğ�
Effects of Dimethyl Fumarate on Metabolic Stress-Induced Cell Death 

D ĂƌŝŬĂ�>ĂŶǌĂ͕ �ZŽƐƐĞůůĂ��ĂƐŝůŽƩ Ă͕ �̂ Ăůǀ ĂƚŽƌĞ��ƵǌǌŽĐƌĞĂ͕ �̂ Ăůǀ ĂƚŽƌĞ�KĚĚŽ͕ ��ŵĂŶƵĞůĂ��ƐƉŽƐŝƚŽ͕ �Giovanna Casili

University of Messina, Messina, Italy

Abstract

dŚĞ�ƌĂƚĞ�ŽĨ�ŽďĞƐŝƚǇ�ŝŶ�ƚŚĞ�ǁ ŽƌůĚ�ŝƐ�ƋƵŝĐŬůǇ�ŝŶĐƌĞĂƐŝŶŐ�ĂŶĚ�ƉƌŽĨŽƵŶĚůǇ�ŝŵƉĂĐƟŶŐ�ŽƵƌ�ƐŽĐŝĞƚǇ͖�ŝŶĚĞĞĚ͕ �ŝƚ�ŝƐ�
ĐŽŶƐŝĚĞƌĞĚ�ŽŶĞ�ŽĨ�ƚŚĞ�ůĞĂĚŝŶŐ�ĐĂƵƐĞƐ�ŽĨ�ĚĞĂƚŚ͘ ��ĚĚĞĚ�ƐƵŐĂƌ�ĐŽŶƐƵŵƉƟŽŶ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵĂũŽƌ�ĐƵůƉƌŝƚƐ�ĨŽƌ�
ƚŚĞƐĞ�Ğǀ ĞŶƚƐ͘ �/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ŽďĞƐŝƚǇ͕�ŝŶĐƌĞĂƐĞĚ�ĐŽŶƐƵŵƉƟŽŶ�ŽĨ�ĂĚĚĞĚ�ƐƵŐĂƌ�ŝƐ�ůŝŶŬĞĚ�ƚŽ�Ă�ŚŝŐŚĞƌ�ƌŝƐŬ�ŽĨ�ŚĞĂƌƚ�
disease, diabetes, and brain disorders such as Alzheimer’s disease (AD). To this end, too much sugar can
ŝŶĐƌĞĂƐĞ�ďƌĂŝŶ�ŝŶŇĂŵŵĂƟŽŶ�ĂŶĚ�ŽǆŝĚĂƟǀ Ğ�ĚĂŵĂŐĞ͕�ƚǁ Ž�ŶĞƵ-ropathological hallmarks of AD. Dimethyl
ĨƵŵĂƌĂƚĞ�;�D &Ϳ�ŝƐ�ĂŶ�ŽƌĂůůǇ�ďŝŽĂǀ ĂŝůĂďůĞ�ŵĞƚŚǇů�ĞƐƚĞƌ�ŽĨ�ĨƵŵĂƌŝĐ�ĂĐŝĚ�ǁ ŝƚŚ�ƉŽƚĞŶƟĂů�ŶĞƵƌŽƉƌŽƚĞĐƟǀ Ğ�ĂŶĚ�
ŝŵŵƵŶŽŵŽĚƵůĂƟŶŐ�ĂĐƟǀ ŝƟĞƐ͘ �/Ŷ�ĂĚĚŝƟŽŶ͕ ��D &�ĂĐƟǀ ĂƚĞƐ�ƚŚĞ�ƚƌĂŶƐĐƌŝƉƟŽŶ�ĨĂĐƚŽƌ�ŶƵĐůĞĂƌ�ĨĂĐƚŽƌ�ĞƌǇƚŚƌŽŝĚ�Ϯ-
related factor 2 (Nrf-2), a master regula-ƚŽƌ�ŽĨ�ĐĞůůƐ͛ �ĂŶƟŽǆŝĚĂŶƚ�ƌĞƐƉŽŶƐĞ�ƐǇƐƚĞŵ͘ �dŚĞ�ƉƌĞƐĞŶƚ�ǁ ŽƌŬ�ĂŝŵĞĚ�
Ăƚ�Ğǀ ĂůƵĂƟŶŐ�ƚŚĞ�ƉŽƚĞŶƟĂů�ďĞŶĞ-ficial effects of DMF in an in vitro model of metabolic stress induced by 
high sugar levels. We found that DMF rescued the detrimental effects of high and low glucose exposure on 
,̂ ^zϱz�ĐĞůů�ǀ ŝĂďŝůŝƚǇ�ĂŶĚ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ͘ �D ĞĐŚĂŶŝƐƟĐĂůůǇ͕�ƚŚĞ�Ğī ĞĐƚƐ�ŽĨ��D &�ǁ ĞƌĞ�ŵĞĚŝĂƚĞĚ�ďǇ�EƌĨ-2.

Indeed, we found that DMF increased the expression of manganese superoxide dismutase (MnSOD) and
heme-oxy-genase-1 (HO-1), two genes whose expression is regulated by Nrf-2. More importantly, we found
that reducing the expression of Nrf-2 prevented the beneficial effects of DMF. Together our results indicate 
that DMF could represent valuable support for therapies aimed at metabolic disorders.
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Design of human lactate dehydrogenase (hLDH-A) based biosensors for the
ƉŽƚĞŶƟĂů�ƐĐƌĞĞŶŝŶŐ�ŽĨ�ĂŶƟĐĂŶĐĞƌ�ĚƌƵŐƐ

Clarissa Cocuzza1, Elena Antoniono1͕ ��ĂƌŵŝŶŶĂ�KƩ ŽŶĞ2͕ �sĂůĞŶƟŶĂ��ĂƵĚĂ1͕ �D ĂƌĐŽ�WŝƵŵĞƫ 1

1Politecnico di Torino, Torino, Italy. 2�ƐĐƵĞůĂ�ĚĞ�/ŶŐĞŶŝĞƌşĂ��ŝŽƋƵşŵŝĐĂ͕ �WŽŶƟĮ ĐŝĂ�hŶŝǀ ĞƌƐŝĚĂĚ��Ăƚſ ůŝĐĂ�ĚĞ�

Valparaíso, Valparaíso, Chile

Abstract

Despite the progress made by research in cancer treatment, this is the second leading cause of death
worldwide. The overexpression of lactate dehydrogenase (LDH-�Ϳ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵĂŝŶ�ĨĂĐƚŽƌƐ�ƉƌŽŵŽƟŶŐ�
ĐĂŶĐĞƌ�ĐĞůů�ƉƌŽůŝĨĞƌĂƟŽŶ1. This enzyme produces lactate, a signaling molecule that allows aerobic glycolysis
to occur2͘ �dŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ƐĞůĞĐƟǀ Ğ�>�, -A inhibitors is reported to be an efficient strategy to decrease 
ĐĂŶĐĞƌ�ĐĞůů�ƉƌŽůŝĨĞƌĂƟŽŶ�ĂŶĚ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ƐĞŶƐŝƟǀ ŝƚǇ�ƚŽ�ƚƌĂĚŝƟŽŶĂů�ĐŚĞŵŽƚŚĞƌĂƉŝĞƐ3. This research focuses
ŽŶ�ƚŚĞ�ƉƌĞƉĂƌĂƟŽŶ�ŽĨ�Ă�ƐƚĂďůĞ�ĂŶĚ�ĂĐƟǀ Ğ�ďŝŽĐĂƚĂůǇƐƚ�ƚŚĂƚ�ĐĂŶ�ďĞ�ĞŵƉůŽǇĞĚ�ŝŶ�Ă�ďŝŽƐensor for a simpler and
cost-Ğī ĞĐƟǀ Ğ�ƐĐƌĞĞŶŝŶŐ�ŽĨ�>� , -A inhibitors. Human LDH-A (hLDH-A) is covalently immobilized on
ŵĞƐŽƉŽƌŽƵƐ�ƐŝůŝĐĂ�ĨŽůůŽǁ ŝŶŐ�Ěŝī ĞƌĞŶƚ�ƐƚƌĂƚĞŐŝĞƐ͘ �D ĞƐŽƉŽƌŽƵƐ�ƐŝůŝĐĂ�ŝƐ�ĨƵŶĐƟŽŶĂůŝǌĞĚ�ƉŽƐƚ-synthesis to
ƉƌŽǀ ŝĚĞ�ƚŚĞ�ĨƵŶĐƟŽŶĂů�ŐƌŽƵƉƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ƉĞƌĨŽƌŵ�ƚŚĞ�ŝŵŵŽďŝůŝǌĂƟŽŶ͘ �dŚĞ�ƐƵƌĨĂĐĞ�ĐŚĞŵŝƐƚƌǇ�ĂŶĚ�ƚŚĞ�
porous structure of the supports prepared are characterized with complementary analyses. The tested
ŝŵŵŽďŝůŝǌĂƟŽŶƐ�ƌĞĂĐŚ�ǇŝĞůĚƐ�ŚŝŐŚĞƌ�ƚŚĂŶ�ϴϬй �ǁ ŚŝůĞ�ƚŚĞ�ďĞƐƚ�ƌĞƚĂŝŶĞĚ�ĂĐƟǀ ŝƚǇ�ŽĨ�ƚŚĞ�ĞŶzyme achieved is as
high as 24.2%. The presence of the enzyme on the silica surface is proved using Fluorescence microscopy
analysis. The best immobilized hLDH-��ŝƐ�ĨƵƌƚŚĞƌ�ŝŶǀ ĞƐƟŐĂƚĞĚ͕ �ŝƚƐ�ŚŝŐŚĞƐƚ�ĂĐƟǀ ŝƚǇ�ŝƐ�ƌĞĂĐŚĞĚ�Ăƚ�Ɖ, �ϱ�ĂŶĚ�ϰϱ�
°C, while for the ĨƌĞĞ�ĞŶǌǇŵĞ͕�ƚŚĞ�ŵĂǆŝŵƵŵ�ĂĐƟǀ ŝƚǇ�ŝƐ�ĂĐŚŝĞǀ ĞĚ�Ăƚ�Ɖ, �ϴ�ĂŶĚ�ϰϱ�Σ�͘ �dŚĞ�ƚŚĞƌŵĂů�ƐƚĂďŝůŝƚǇ�ŝƐ�
ƚĞƐƚĞĚ�ďǇ�ŝŶĐƵďĂƟŶŐ�ƚŚĞ�ĞŶǌǇŵĞ�Ăƚ�ϰϱ�Σ��ĨŽƌ�Ăƚ�ůĞĂƐƚ�ϲϰ�ŚŽƵƌƐ͘ �dŚĞƐĞ�ƌĞƐƵůƚƐ�ƉĂǀ Ğ�ƚŚĞ�ǁ ĂǇ�ƚŽ�ĚĞǀ ĞůŽƉ�ƐƚĂďůĞ�
ĂŶĚ�ĂĐƟǀ Ğ�>�, -based sensors.
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dŚĞ�ŝŶƚĞƌƉůĂǇ�ďĞƚǁ ĞĞŶ�ƵƌĞŵŝĐ�ƚŽǆŝĐŝƚǇ�ĂŶĚ�ǀ ĂƐĐƵůĂƌ�ĐĂůĐŝĮ ĐĂƟŽŶ�ŝŶ��ŚƌŽŶŝĐ�<ŝĚŶĞǇ�
Disease: role of lanthionine, as a novel uremic toxin.

Annapaola Coppola1, Anna Iervolino1,2, Carlo Garofalo1, Elvira Mazzella1, Patrizia Lombari1, Luca De Nicola1,

Alessandra F. Perna1, Diego Ingrosso1, Margherita Borriello1
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Abstract

�ŚƌŽŶŝĐ�<ŝĚŶĞǇ��ŝƐĞĂƐĞ�;�<�Ϳ�ŝƐ�ďĞĐŽŵŝŶŐ�ƚŚĞ�Į ŌŚ�ůĞĂĚŝŶŐ�ĐĂƵƐĞ�ŽĨ�ĚĞĂƚŚ�ǁ ŽƌůĚǁ ŝĚĞ�ďǇ�ϮϬϰϬ͘�
�ĂƌĚŝŽǀ ĂƐĐƵůĂƌ�;�s Ϳ�Ğǀ ĞŶƚƐ�ĂƌĞ�ƚŚĞ�ŵĂŝŶ�ŵŽƌƚĂůŝƚǇ�ĐĂƵƐĞ�ŝŶ��<��;�s �ƌŝƐŬ�ŝƐ�ĂďŽƵƚ�ϭϬ�ƟŵĞƐ�ŚŝŐŚĞƌ�ƚŚĂŶ�ƚŚĂƚ�
ŽĐĐƵƌƌŝŶŐ�ŝŶ�ƚŚĞ�ŚĞĂůƚŚǇ�ƐƵďũĞĐƚƐͿ͘ �D ĞƚĂƐƚĂƟĐ�ĐĂůĐŝĮ ĐĂƟŽŶ͕ �ĐĂůĐŝƵŵ�ƐĂůƚ�ĚĞƉŽƐŝƟŽŶ�ŝŶ�ƚŚĞ�ǀ ĞƐƐĞů�ǁ Ăůů͕�ŝƐ�
ĨƌĞƋƵĞŶƚ�ŝŶ��<� ͘ �WĂƟĞŶƚƐ�ĂůƐŽ�ĂĐĐƵŵƵůĂƚĞ�ƌĞƚĞŶƟŽŶ�ƐŽůƵƚĞƐ�;ƵƌĞŵŝĐ�ƚŽǆŝŶƐ͖ �hdͿ͕ �ǁ ŚŝĐŚ�ŵĂǇ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�
�s �ƌŝƐŬ͘��Ɛ�ŽŶůǇ�Ă�ĨĞǁ �hd�ŚĂǀ Ğ�ďĞĞŶ�ĐŽŶƐŝĚĞƌĞĚ�ĨŽƌ�ƚŚĞŝƌ�Ğī ĞĐƚƐ�ŽŶ�ǀ ĂƐĐƵůĂƌ�ĐĂůĐŝĮ ĐĂƟŽŶ�;s �Ϳ͕ �ǁ e assessed
ƚŚĞ�ƉŽƚĞŶƟĂů�ƌŽůĞ�ŽĨ�ůĂŶƚŚŝŽŶŝŶĞ͕�Ă�ƚƌĂŶƐƐƵůĨƵƌĂƟŽŶ�ƐŝĚĞ-ƉƌŽĚƵĐƚ͕ �ĂƐ�Ă�ŶŽǀ Ğů�hd�ĂĐƟŶŐ�ŽŶ�s �͘ �t Ğ�ƐĞůĞĐƚĞĚ�Ă�
ŐƌŽƵƉ�ŽĨ��<��ƉĂƟĞŶƚƐ͕ �ŝŶĐůƵĚŝŶŐ�ŚĞŵŽĚŝĂůǇƐŝƐ�ƐƵďũĞĐƚƐ͘ �>ĂŶƚŚŝŽŶŝŶĞ�ůĞǀ ĞůƐ�ŝŶĐƌĞĂƐĞĚ�ƉƌŽƉŽƌƟŽŶĂůůǇ�ƚŽ�ƚŚĞ�
ƐĞǀ ĞƌŝƚǇ�ŽĨ��<� ͕ �ƉĂƌƟĐƵůĂƌůǇ�ŝŶ�ƚŚĞ�ŚĞŵŽĚŝĂůǇƐŝƐ�ŐƌŽƵƉ͘ ��ŝƌĐƵůĂƟŶŐ�ůĂŶƚŚŝŽŶŝŶĞ�ƌĂŝƐĞĚ�ǁ ŝƚŚ�ƚŚĞ�ŝŶĐƌĞĂƐĞ�ŽĨ�
Total Calcium Score (TCS), according to the Agatston score. Then, we evaluated the effects of lanthionine at 
ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ŝŶ�ƚŚĞ�ƌĂŶŐĞ�ĂĐƚƵĂůůǇ�ĚĞƚĞĐƚĞĚ�ŝŶ��<��ƉĂƟĞŶƚƐ͕ �ĂůŽŶĞ�Žƌ�ŝŶ�ĐŽŵďŝŶĂƟŽŶ�ǁ ŝƚŚ�ĐĂůĐŝƵŵ�ĂŶĚ�
ƉŚŽƐƉŚĂƚĞ͕�ŝŶ�Ă��ĞďƌĂĮ ƐŚ�ĞŵďƌǇŽ�ŵŽĚĞů͘�hƐŝŶŐ�ƚŚĞ��&/E �ŶĞƚǁ ŽƌŬ͕�ǁ Ğ�ĂŶĂůǇǌĞĚ�ƐŽŵĞ�ĐĂůĐŝĮ ĐĂƟŽŶ-related
markers. Results showed that lanthionine alone or under pro-ĐĂůĐŝĨǇŝŶŐ�ĐŽŶĚŝƟŽŶ�ŝŶĐƌĞĂƐĞĚ�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ�
of Bone MŽƌƉŚŽŐĞŶĞƟĐ�WƌŽƚĞŝŶ�Ϯďͬ ϰ�;BMP2b/4), Runt-ƌĞůĂƚĞĚ�ƚƌĂŶƐĐƌŝƉƟŽŶ�ĨĂĐƚŽƌ�ϮĂͬ Ϯď�;RUNX2a/b),
KƐƚĞŽƉŽŶƟŶ�;SPP1) and Alkaline phosphatase (ALPLͿ�ĂƐ�ĞĂƌůǇ�ĐĂůĐŝĮ ĐĂƟŽŶ�ŵĂƌŬĞƌƐ͕ �ĂƐ�ǁ Ğůů�ĂƐ�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ�
of Osteocalcin (BGLAP), as a late marker. Results set the basis for assessing the role of lanthionine as an UT
ĐŽŶƚƌŝďƵƟŶŐ�ƚŽ�s �͕ �ďǇ�ŝŶĚƵĐŝŶŐ�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�ŵĂƌŬĞƌƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ŵŝŶĞƌĂůŝǌĂƟŽŶ�ƉƌŽĐĞƐƐ͘
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Renewable biopolymers SEC-d���ŚǇĚƌŽĚǇŶĂŵŝĐ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ĂƐ�Ă�ƉŽǁ ĞƌĨƵů�
ƚŽŽů�ƚŽǁ ĂƌĚƐ�ƚŚĞ�ŽƉƟŵŝǌĂƟŽŶ�ŽĨ�ƚŚĞŝƌ�ďŝŽŵĞĚŝĐĂů�ĂƉƉůŝĐĂƟŽŶ͘

Sabrina Cuomo1, Azza Dabous2, Rosario Finamore2͕ ��ůŝƐĂďĞƩĂ��ĂƐƐĞƐĞ2, Chiara Schiraldi1͕ ��ŶŶĂůŝƐĂ�>Ă�' ĂƩ Ă2
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Abstract

�ůŐŝŶĂƚĞ;�ůŐͿ͕ �ŵĂĚĞ�ŽĨ�ƌĞƉĞƟƟǀ Ğ�ĚŝŵĞƌƐ�ŽĨ�� -Mannuronic-acid and L-Guluronic-acid, obtained by bio-
ĨĞƌŵĞŶƚĂƟŽŶ�Žƌ�ďǇ�ĞǆƚƌĂĐƟŽŶ�ĨƌŽŵ�ĂůŐĂĞ͕�ŝƐ�ĂŵŽŶŐ�ƚŚĞ�ŵŽƐƚ�ƵƐĞĚ�ƌĞŶĞǁ ĂďůĞ�ďŝŽƉŽůǇŵĞƌƐ�ŝŶ�ďŝŽŵĞĚŝĐĂů-
Į ĞůĚ͘ �/Ŷ�ƚŚĞƐĞ�ĂƉƉůŝĐĂƟŽŶƐ�ŝƚ ͛ Ɛ�ŽŌĞŶ�ƵƐĞĚ�ŝŶ�ĨŽƌŵ�ŽĨ ŚǇĚƌŽŐĞů�ŽďƚĂŝŶĞĚ�ĞǆƉůŽŝƟŶŐ��ůŐ�ĂďŝůŝƚǇ�ƚŽ�ŐĞůͬĐƌŽƐƐůŝŶŬ�
in presence of calcium-ions.

Although Alginate molecular-ǁ ĞŝŐŚƚ;D t ͿĚŝƐƚƌŝďƵƟŽŶ�ĂŶĚ�ĐŽŶĨŽƌŵĂƟŽŶĂů-ĨĞĂƚƵƌĞƐ�ƌĂƟŽŶĂůůǇ�ŚĂǀ Ğ�Ă�ŐƌĞĂƚ�
impact on  final hydrogel performance, these property of such hydrogels are rarely adequately 
ĐŚĂƌĂĐƚĞƌŝǌĞĚ͕ �ŝŶ�ŵŽƐƚ�ĐĂƐĞƐ͕ ŝŶĨŽƌŵĂƟŽŶƐ�ůŝŬĞ�͞ůŽǁ ͬ ŚŝŐŚ-viscosity from brown-algae” are provided ,and in
few cases, size-exclusion-ĐŚƌŽŵĂƚŽŐƌĂƉŚǇ�ĐŽƵƉůĞĚ�ƚŽ�ŵƵůƟ-angle light-ƐĐĂƩ ĞƌŝŶŐ;^��-MALS)
ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŝƐ�ƐƵƉƉůŝĞĚ͘ ϭ

Indeed data on the hydrodynamic-ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�ĂůŐŝŶĂƚĞƐ�ĂŶĚ�ŽŶ�ƚŚĞŝƌ�ĐŽƌƌĞůĂƟŽŶ�ǁ ŝƚŚ�ďŝŽƉŚǇƐŝĐĂů-
ƉƌŽƉĞƌƟĞƐ�ŽĨ�ŚǇĚƌŽŐĞůƐ�ĂƌĞ�ƐƟůů�ůĂĐŬŝŶŐ͘

On this basis, several commercially alginates were characterized using Size-exclusion-chromatography
coupled with triple-ĚĞƚĞĐƟŽŶ;ŽŶůŝŶĞ�ůĂƐĞƌ�ůŝŐŚƚ-ƐĐĂƩ ĞƌŝŶŐ͕�ƌĞĨƌĂĐƚŽŵĞƚƌǇ͕�ǀ ŝƐĐŽŵĞƚƌǇͿ�;^��–TDA).[2]

The weight and number average MW (Mw;Mn), polydispersity-index(Mw/Mn), hydrodynamic-radius(Rh),
and intrinsic-viscosity([ƞ]) were derived. The dynamic-ǀ ŝƐĐŽƐŝƚǇ�ŽĨ�ĂůŐŝŶĂƚĞƐ�ƐŽůƵƟŽŶƐ�ǁ ĞƌĞ�ŵĞĂƐƵƌĞĚ͘ �
, ǇĚƌŽŐĞůƐ�ǁ ĞƌĞ�ƉƌĞƉĂƌĞĚ͕ �ĨŽůůŽǁ ŝŶŐ�ĐŽŶǀ ĞŶƟŽŶĂů�ƉƌŽƚŽĐŽůƐdescribed in literature.

dŚĞŝƌ�ŵŽƌƉŚŽůŽŐǇ͕�ƉŽƌŽƐŝƚǇ͕�ŚǇĚƌĂƟŽŶ�ŵĞĐŚĂŶŝĐĂů-ƉƌŽƉĞƌƟĞƐ͕ �ƐƚĂďŝůŝƚǇ�ƵŶĚĞƌ�Ěŝī ĞƌĞŶƚ�ĐŽŶĚŝƟŽŶƐ�ǁ ĞƌĞ�
evaluated.

dŚĞ�ĐŽƌƌĞůĂƟŽŶ�ĂŵŽŶŐ�Ăůů�ƚŚĞ�ƉƌŽƉĞƌƟĞƐ�ƐƚƵĚŝĞĚ�ĂŶĚ�ďŝŽƉŽůǇŵĞƌ�ŚǇĚƌŽĚǇŶĂŵŝĐ-parameters was
ŝŶǀ ĞƐƟŐĂƚĞĚ�ƉƌŽǀ ŝĚŝŶŐ�ǀ ĂůƵĂďůĞ�ĚĂƚĂ�ĨŽƌ�ƚŚĞ�ŽƉƟŵŝǌĂƟŽŶ�ŽĨ�ĂůŐŝŶĂƚĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ŝŶ�ďŝŽŵĞĚŝĐĂů-field. 

Alg samples will be selected (e.g. high/low MW) to evaluate the effect of the biopolymer size, viscosity and 
hydrodynamic-ĨĞĂƚƵƌĞƐ�ŽŶ�ƚŚĞ�Į ŶĂů�ƉĞƌĨŽƌŵĂŶĐĞ�ŝŶ�ƌĞůĂƟŽŶ�ƚŽ�ĞŶĐĂƉƐƵůĂƟŽŶ�ŽĨ�ƉƌŽďŝŽƟĐƐ�ĨŽƌ�ƉƌĞƐĞƌǀ ĂƟŽŶ�
of viability and also to evaluate other emerging-ĂƉƉůŝĐĂƟŽŶƐ�͕�ůŝŬĞ�ƟƐƐƵĞ-repair,wound-healing.[3]
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E Žǀ Ğů�ƉƌŽďŝŽƟĐ�ĨŽƌŵƵůĂ�containing hydroxyectoine for preserving the viability and
ĞŶŚĂŶĐĞ�ƚŚĞ�ďŝŽůŽŐŝĐĂů�ĂĐƟǀ ŝƚǇ�ŽĨ�ƉƌŽďŝŽƟĐƐ�ŽŶ�ĞŶƚĞƌŽĐǇƚĞ�ďĂƐĞĚ�in vitro model

Azza Dabous ͕ ��ŶƚŽŶŝĞƩ Ă�̂ ƚĞůůĂǀ ĂƚŽ͕ ��ŚŝĂƌĂ�̂ ĐŚŝƌĂůĚŝ

University of Campania Luigi Vanvitelli, Napoli, Italy

Abstract

�ǇƐďŝŽƐŝƐ�ŝƐ�ĐŽŵŵŽŶůǇ�ĚĞƚĞĐƚĞĚ�ŝŶ�ƉĂƟĞŶƚƐ�ǁ ŝƚŚ�ŝŶŇĂŵŵĂƚŽƌǇ�ďŽǁ Ğů�ĚŝƐĞĂƐĞ�;/�� Ϳ͕ �ƐƵƉƉŽƌƟŶŐ�ƚŚĞ�ĐŽŶĐĞƉƚ�
ƚŚĂƚ�Ă�ĚǇƐƌĞŐƵůĂƚĞĚ�ŝŵŵƵŶĞ�ƌĞĂĐƟŽŶ�ƚŽ�ďĂĐƚĞƌŝĂů�ĂŶƟŐĞŶƐ�ŚĂƐ�Ă�ƉĂƚŚŽŐĞŶŝĐ�ƌŽůĞ�ŝŶ�ƚŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�
ŝŶƚĞƐƟŶĂů�ŝŶŇĂŵŵĂƟŽŶ�;�ƌĂŐŽŶ͕ �' �Ğƚ͘ Ăů�ϮϬϭϬͿ͘ �t Ğ�ŚĂǀ Ğ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚĞ�ďĞŶĞĮ ĐŝĂů�Ğī ĞĐƚƐ�ŽĨ�Ă�ŶŽǀ Ğů�
ƉƌŽďŝŽƟĐ�ĨŽƌŵƵůĂƟŽŶ�ĂƐƐĞŵďůĞĚ�ďǇ�ĐŽŵďŝŶŝŶŐ�ƚŚƌĞĞ�ƉƌŽďŝŽƟĐƐ�;>ĂĐƚŽďĂĐŝůůƵƐ�ĨĞƌŵĞŶƚƵŵ͕ �>ĂĐƚŽďĂĐŝůůƵƐ�
ďƌĞǀ ŝƐ�ĂŶĚ��ŝĮ ĚŽďĂĐƚĞƌŝƵŵ�ůĂĐƟƐͿ�ǁ ŝƚŚ�ŚǇĚƌŽǆǇĞĐƚŽŝŶĞ�;, K �Ϳ͕ �ǁ ŚŝĐŚ�ŝƐ�Ă�ĐŽŵƉĂƟďůĞ�ƐŽůƵƚĞ�ƚŚĂƚ�ŚĂƐ a
ƉŽƚĞŶƚ�ĐƌǇŽƉƌĞƐĞƌǀ ĂƟŽŶ͕ �ĂŶƟ-inflammatory, and non-ƚŽǆŝĐ�ƉƌŽƉĞƌƟĞƐ�;�ĞƚŚůĞŚĞŵ�>�Ğƚ�Ăů�ϮϬϮϬͿ͘ ��ƌŝĞŇǇ�ƚŚĞ�
ƚŚƌĞĞ�ƉƌŽďŝŽƟĐƐ�ƐƚƌĂŝŶƐ�ǁ ĞƌĞ�ůǇŽƉŚŝůŝǌĞĚ�ĂŌĞƌ�ƚŚĞ�ĂĚĚŝƟŽŶ�ŽĨ�, K ��ƐŽůƵƟŽŶ͕ �ĂŶĚ�ƚŚĞŝƌ�ǀ ŝĂďŝůŝƚǇ�ǁ ĞƌĞ�
ĂƐƐĞƐƐĞĚ�ĂŌĞƌ�ůǇŽƉŚŝůŝǌĂƟŽŶ͕ �ƐƚŽƌĂŐĞ�ƵƉ�ƚŽ�ϲ�ŵŽŶƚŚƐ�ĂŶĚ�ĂŌĞƌ�ƚŚĞ�ĞǆƉŽƐƵƌĞ�ƚŽ�ƐŝŵƵůĂƚĞĚ�ŐĂƐƚƌŽŝŶƚĞƐƟŶĂů�
ũƵŝĐĞƐ͘ �dŚĞ�ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�ĂďŝůŝƚǇ�ŽĨ�ƚŚŝƐ�ĨŽƌŵƵůĂ�ǁ ĂƐ�ĂůƐŽ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƵƐŝŶŐ�Ěŝī ĞƌĞŶƟĂƚĞĚ�ĞŶƚĞƌŽĐǇƚĞƐ͘ �
dŚĞƐĞ�ǁ ĞƌĞ�ĐŚĂůůĞŶŐĞĚ�ǁ ŝƚŚ�>Ŵ�ƚŽ�ŝŶĚƵĐĞ�ĐĞůů�ŝŶŇĂŵŵĂƟŽŶ�ĂůŽŶĞ�Žƌ�ŝŶ�ƚŚĞ�ƉƌĞƐĞŶĐe of a mixture of the
ƚŚƌĞĞ�ƉƌŽďŝŽƟĐ�ƐƚƌĂŝŶƐ�ĨŽƌŵƵůĂƚĞĚ�ǁ ŝƚŚ�, K �͘ �dŚĞ�ƌĞƐƵůƚ�ƐŚŽǁ ĞĚ�ƚŚĞ�ĂďŝůŝƚǇ�ŽĨ�, K ��н�ƉƌŽďŝŽƟĐƐ�ŝŶ�ƉƌĞƐĞƌǀ ŝŶŐ�
ƚŚĞ�ǀ ŝĂďŝůŝƚǇ�ŽĨ�ƉƌŽďŝŽƟĐƐ�ĚƵƌŝŶŐ�ůǇŽƉŚŝůŝǌĂƟŽŶ͕ �ƐƵďƐĞƋƵĞŶƚ�ƐƚŽƌĂŐĞ�ĂŶĚ�during the exposure to simulated
ŐĂƐƚƌŽŝŶƚĞƐƟŶĂů�ŇƵŝĚƐ͘ �D ŽƌĞŽǀ Ğƌ͕�ĂĚĚŝŶŐ�, K��ƚŽ�ƉƌŽďŝŽƟĐƐ�ŝŵƉƌŽǀ ĞĚ�ƚŚĞ�ďĞŶĞĮ ĐŝĂů�Ğī ĞĐƚƐ�ŽĨ�ƚŚĞ�ďĂĐƚĞƌŝĂů�
therapy by reducing expression of pro-ŝŶŇĂŵŵĂƚŽƌǇ�ŵĞĚŝĂƚŽƌƐ�͕�ĂŶĚ�ĐŽƵŶƚĞƌĂĐƟŶŐ�ƚŚĞ�ůŽƐƐ�ŽĨ��ŽŶƵůŝŶ͘ �/Ŷ�
ƐƵŵŵĂƌǇ͕�ǁ Ğ�ŚĂǀ Ğ�ƐŚŽǁ Ŷ�ƚŚĂƚ�Ă�ŶŽǀ Ğů�ƚŚƌĞĞ�ƉƌŽďŝŽƟĐƐ�ƐƚƌĂŝŶƐ�ƉƌŽďŝŽƟĐƐ�ĐŽŵďŝŶĞĚ�ǁ ŝƚŚ�, K ��ĞǆĞƌƚƐ�
ďĞŶĞĮ ĐŝĂů�Ğī ĞĐƚƐ�ŽŶ�ƉƌĞƐĞƌǀ ŝŶŐ�ƉƌŽďŝŽƟĐǭƐ�ǀ ŝĂďŝůŝƚǇ�ĚƵƌŝŶŐ�ƉƌŽĚƵĐƟŽŶ�ĂŶĚ�ƐŝŵƵůĂƚĞĚ�ĚŝŐĞƐƟŽŶ͘ ��ůƐŽ�ƚŚŝƐ�
ĨŽƌŵƵůĂ�ƐŚŽǁ ĞĚ�ƚŚĞŝƌ�ƉŽƚĞŶƟĂůŝƟĞƐ�ĂƐ�ŶƵƚƌĂĐĞƵƟĐĂůƐ�ƚŽ�ĂůůĞǀ ŝĂƚĞ�ŝŶƚĞƐƟŶĂů�ŝŶŇĂŵŵĂƟŽŶ�ĂŶĚ�ŝŵƉƌŽǀ Ğ�
mucosaů�ďĂƌƌŝĞƌ�ĨƵŶĐƟŽŶ͘
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Bacterial biofilms from Staphylococcus sp. trigger activation of coagulation: a
possible link between infections and cardiovascular diseases

Elena Cavedon 1, ^, Laura Acquasaliente 1, ^, Giulia Bernabè 2, Alessia Dei Rossi 1, Anna Pagotto 1,
Andrea Pierangelini 1, Ignazio Castagliuolo 2, and Vincenzo De Filippis 1

1 Dept. of Pharmaceutical and Pharmacological Sciences, University of Padua, Padua, Italy

2 Dept. of Molecular Medicine, University of Padua, Padua, Italy

^ These authors equally contributed to this work

Infective endocarditis (IE) is an infection of the cardiac endothelium. It has an annual incidence of
3–10/100,000 of the population with a mortality of up to 30%1. Staphylococcus aureus is the most
prevalent cause of IE2. After endothelial injury, bacterial colonisation is facilitated, thus triggering
additional endothelial injury and thrombus formation. Production of a biofilm assists bacterial
persistence and contributes to antibiotic tolerance3.

Since thrombotic complications are often associated with IE, here we explore the possibility that
S.aureus (coagulase+) and S.epidermidis (coagulase-) biofilms, could induce fibrin generation in
human plasma and investigate their ability to convert directly fibrinogen into fibrin.

S.aureus and S.epidermidis were cultured, added to a microtiter plate and incubated, leading to the
formation of bacterial biofilms. To test fibrin generation in plasma, diluted human plasma was added
to each biofilm and to empty wells as a blank experiment. To test fibrin generation from purified
fibrinogen, a solution of fibrinogen (0.15mg/mL) was added to each biofilm and to empty wells as a
control. Fibrin generation was monitored by turbidimetry.

The data obtained indicate that: both biofilms of S.aureus and S.epidermidis efficiently and similarly
induce fibrin clotting in human plasma; both biofilms of S.aureus and S.epidermidis do not convert
isolated fibrinogen solutions into fibrin.

This study's results prove that bacterial biofilms can trigger blood coagulation, thus providing the
molecular basis for explaining the positive relationship between IE, biofilm formation and increased
thrombotic risk. Further studies are need to elucidate the biochemical mechanisms underlying
biofilm-induced activation of blood coagulation.

Figure 1. Fibrin generation in human plasma induced by Staphylococcus aureus and Staphylococcus

epidermidis biofilms (B), as indicated (A) and fibrinogen conversion in fibrin in presence of Staphylococcus

aureus and Staphylococcus epidermidis biofilms (C).
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SARS-CoV-2 Main protease (Mpro) ĂĐƟǀ ĂƚĞƐ�ďůŽŽĚ�ĐŽĂŐƵůĂƟŽŶ͗ �Ă�ƉŽƐƐŝďůĞ�ůŝŶŬ�
ďĞƚǁ ĞĞŶ�ǀ ŝƌĂů�ŝŶĨĞĐƟŽŶ�ĂŶĚ�ƚŚƌŽŵďŽƟĐ�ĐŽŵƉůŝĐĂƟŽŶƐ�ŝŶ��Ks /� -19

�ŶŶĂ�WĂŐŽƩ Ž1,2, Federico Uliana2, Laura Acquasaliente3, Giulia Nordio3, Maria Ludovica Macchia4, Massimo

Bellanda4͕ ��ĂƌďĂƌĂ�' ĂƩ Ž3, Vincenzo De Filippis3

1�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚĂƌŵĂĐĞƵƟĐĂů�ĂŶĚ�WŚĂƌŵĂĐŽůŽŐŝĐĂů�̂ ĐŝĞŶĐĞƐ͕ �hŶŝǀ ĞƌƐŝƚǇ�ŽĨ�WĂĚƵĂ͕ �WĂĚƵ͕ �/ƚĂůǇ͘�2/ŶƐƟƚƵƚĞ�ŽĨ�

Molecular Systems Biology, ETH, Zurich, Switzerland. 3�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚĂƌŵĂĐĞƵƟĐĂů�ĂŶĚ�WŚĂƌŵĂĐŽůŽŐŝĐĂů�

Sciences, University of Padua, Padua, Italy. 4Department of Chemical Sciences, University of Padua, Padua,

Italy

Abstract

^Ğǀ ĞƌĞͬ ĨĂƚĂů�ƚŚƌŽŵďŽƟĐ�ĐŽŵƉůŝĐĂƟŽŶƐ�ĂƌĞ�ŽŌĞŶ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ��K s /� -19. However, the mechanisms
ůŝŶŬŝŶŐ�ŝŶĨĞĐƟŽŶ�ĂŶĚ�ƚŚƌŽŵďŽƐŝƐ�ĂƌĞ�ŶŽƚ�ǇĞƚ�ǁ Ğůů�ƵŶĚĞƌƐƚŽŽĚ͘ �, ĞƌĞ͕�ǁ Ğ�ŚǇƉŽƚŚĞƐŝƐĞ�ƚŚĂƚ�ƚŚĞ�D ĂŝŶ�ƉƌŽƚĞĂƐĞ�
(Mpro) of SARS-CoV-Ϯ�ĐŽƵůĚ�ƚƌŝŐŐĞƌ�ĐŽĂŐƵůĂƟŽŶ�ďǇ�ƉƌŽƚĞŽůǇƟĐĂůůǇ�ĂĐƟǀ ĂƟŶŐ�ĐŽĂŐƵůĂƟŽŶ�ĨĂĐƚŽƌƐ�Ăƚ�ƐƉĞĐŝĮ Đ�
Arginine residues. Notably, Mpro ŝƐ�ŶĞĐĞƐƐĂƌǇ�ĨŽƌ�ǀ ŝƌĂů�ĚƵƉůŝĐĂƟŽŶ͕ �ĂƐ�ŝƚ�ĐůĞĂǀ ĞƐ�ƚŚĞ�ǀ ŝƌĂů�ƉŽůǇƉƌŽƚĞŝŶ�Ăƚ�
Glutamine-X bonds, to release the capsid-forming subunits.

• /Ŷǀ ĞƐƟŐĂƚĞ�ǁ ŚĞƚŚĞƌ�D ƉƌŽ�ĐĂŶ�ƚƌŝŐŐĞƌ�ƉůĂƐŵĂ�ĐŽĂŐƵůĂƟŽŶ�ďǇ�ĂĐƟǀ ĂƟŶŐ�ŽŶĞ�Žƌ�ŵŽƌĞ�ĐŽĂŐƵůĂƟŽŶ�ĨĂĐƚŽƌƐ͖

• ƵŶǀ Ğŝů�ƚŚĞ�ŵĞĐŚĂŶŝƐŵ�ŽĨ�ĂĐƟǀ ĂƟŽŶ͘

Turbidimetric assays and Survival Analysis1 ǁ ĞƌĞ�ƵƐĞĚ�ƚŽ�ĂĐĐĞƐƐ�ƉůĂƐŵĂ�ĐůŽƫ ŶŐ�ĂĐƟǀ ŝƚǇ�ŽĨ�D WƌŽ͘ ��ĐƟǀ ĂƟŽŶ�
ŽĨ�ŝƐŽůĂƚĞĚ�ĐŽĂŐƵůĂƟŽŶ�ĨĂĐƚŽƌƐ�ďǇ�D ƉƌŽ�ǁ ĂƐ�ĚĞƚĞĐƚĞĚ�ďǇ�ƐƉĞĐŝĮ Đ�ĞŶǌǇŵĂƟĐ�ĂƐƐĂǇƐ͘ �dŚĞ�D ƉƌŽ�ĐůĞĂǀ ĂŐĞ�ƐŝƚĞƐ�
ŽŶ�ĐŽĂŐƵůĂƟŽŶ�ĨĂĐƚŽƌƐ�ǁ ĞƌĞ�ŝĚĞŶƟĮ ĞĚ�ďǇ�D ĂƐƐ�̂ ƉĞĐƚƌŽŵĞƚƌǇ�;D ^Ϳ͕ �ƵƐŝŶŐ�ƚŚĞ�d�/>^�Ɖrotocol2. Mpro
substrate specificity was determined using the HTPS method3.

• The “Survival Analysis” of plasma form 20 healthy donors treated or un-treated with Mpro (50-100nM),
showed a 2.8-ĨŽůĚ�ŝŶĐƌĞĂƐĞ�ŽĨ�ƚŚĞ�ĐůŽƫ ŶŐ�ƉƌŽďĂďŝůŝƚǇ�ĨŽƌ�ƚŚĞ�D ƉƌŽ-treated group compared to the control
group (p-value: 0.022).

ͻ��ŶǌǇŵĂƟĐ�ĂƐƐĂǇƐ�d�/>^�ĂŶĂůǇƐŝƐ�ƐŚŽǁ ĞĚ�ƚŚĂƚ�D ƉƌŽ�ĐĂŶ�ĂĐƟǀ ĂƚĞ�ďŽƚŚ�&s //�ĂŶĚ�&y//�ĂŶĚ�ƚŚĂƚ�&s //�ĂĐƟǀ ĂƟŽŶ�
ŽĐĐƵƌƐ�ĂŌĞƌ�ĐůĞĂǀ ĂŐĞ�Ăƚ��ƌŐϮϭϮ-Ile213 bond.

• HTPS analysis confirmed that Mpro has a secondary substrate specificity for Arg-X bonds. 

t Ğ�ĚĞŵŽŶƐƚƌĂƚĞ�ĨŽƌ�ƚŚĞ�Į ƌƐƚ�ƟŵĞ�ƚŚĂƚ�ĂĚĚŝƟŽŶ�ŽĨ�D ƉƌŽ�ƚŽ�ŚƵŵĂŶ�ƉůĂƐŵĂ�ůĞĂĚƐ�ƚŽ�ĐůŽƚ�ĨŽƌŵĂƟŽŶ�ďǇ�
ƉƌŽƚĞŽůǇƟĐ�ĂĐƟǀ ĂƟŽŶ�ŽĨ�ďŽƚŚ�&s //�ĂŶĚ�&y//͕�Ăƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞ�ŝŶƚƌŝŶƐŝĐ�Žƌ�ĞǆƚƌŝŶƐŝĐ�ƉĂƚŚǁ ĂǇƐ͕ �ƚŚƵƐ�
ƐŚŝŌŝŶŐ�ƚŚĞ�ƉƌŽ-coagulant-ĂŶƟĐŽĂŐƵůĂŶƚ�ĞƋƵŝůŝďƌium toward thrombosis in COVID-ϭϵ�ƉĂƟĞŶƚƐ͘
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Engineering PET-hydrolysing enzymes for display on E. coli outer membrane: a
ƉƌŽŵŝƐŝŶŐ�ĂƉƉƌŽĂĐŚ�ĨŽƌ�ƉůĂƐƟĐ�ǁ ĂƐƚĞmanagement
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Giuseppe Perugino1,4, Marco Moracci1,2,3,4
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Biosciences and Bioresources - EĂƟŽŶĂů�ZĞƐĞĂƌĐŚ��ŽƵŶĐŝů�ŽĨ�/ƚĂůǇ͕�s ŝĂ�W͘��ĂƐƚĞůůŝŶŽ�ϭϭϭ͕ �ϴϬϭϯϭ͕ �EĂƉůĞƐ͕ �/ƚĂůǇ

Abstract

Humans dominate the Earth, changing it in ways that menace their and other animals’ survival [1].
WĂƌƟĐƵůĂƌůǇ͕�ƚŚĞ�ŵĂƐƐŝǀ Ğ�ƵƐĞ�ŽĨ�ƉůĂƐƟĐƐ�ĐĂƵƐĞƐ�ŵĂŶǇ�ǁ ŽƌƌŝĞƐ�ĚƵĞ�ƚŽ�ƚŚĞŝƌ�ĂĐĐƵŵƵůĂƟŽŶ�ŝŶ�ŶĂƚƵƌĞ͘�dŚĞ�ŵŽƐƚ�
ƵƐĞĚ�ƉůĂƐƟĐ�ŝƐ�ƉŽůǇĞƚŚǇůĞŶĞ�ƚĞƌĞƉŚƚŚĂůĂƚĞ�;W�dͿ�ĨŽƌ�ŝƚƐ�ǀ ĞƌƐĂƟůŝƚǇ�ĂŶĚ�ĚƵƌĂďŝůŝƚǇ͘�dŚĞƐĞ�ĂĚǀ ĂŶƚĂŐĞŽƵƐ�
ƉƌŽƉĞƌƟĞƐ�ĂůƐŽ�ĐŽŶƐƟƚƵƚĞ�ƚŚĞ�ƌĞĂƐŽŶ�ǁ ŚǇ�ŝƚ�ŝƐ�ŶŽƚ�ďŝŽĚĞŐƌĂĚĂďůĞ͕�ĞŶŚĂŶĐŝŶŐ�ƚŚĞ�ĚĞŵĂŶĚ�ĨŽƌ�ďŝŽůŽŐŝĐĂů�
solving from the local to the global scale [2].

For industrial purposes, due to problems of thermostability and solubility, many efforts have been done to 
ŝŵƉƌŽǀ Ğ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�W�d-ŚǇĚƌŽůǇƐŝŶŐ�ĞŶǌǇŵĞƐ�;W, �ƐͿ͘ �/Ŷ�ƉĂƌƟĐƵůĂƌ͕�W�dĂƐĞƐ�ĂŶĚ�D , �dĂƐĞƐ�ĐŽŶǀ Ğƌƚ�
this polymer into lower environmental impact building blocks [3]. To date, the preferred expression host is
Escherichia coli, the most frequently used one for surface display. The fusion of catalysts with anchoring
ŵŽƟĨƐ�ŝŶĚĞĞĚ�ƌĞƉƌĞƐĞŶƚƐ�Ă�ƉƌŽŵŝƐŝŶŐ�ĚĞǀ ŝĐĞ�ĨŽƌ�ůĂƌŐĞ-ƐĐĂůĞ�ƉƌŽĚƵĐƟŽŶ�ϰ͘

Here we present an approach for PHEs display in vivo on E. coli ƐƵƌĨĂĐĞ͕�ĞǆƉůŽŝƟŶŐ�ƚŚĞ�ƵƟůŝǌĂƟŽŶ�ŽĨ�ƚŚĞƐĞ�
ĚĞŐƌĂĚŝŶŐ�ĞŶǌǇŵĞƐ�ďǇ�ƚŚĞŝƌ�ĨƵƐŝŽŶ�ƚŽ�ƚŚĞ�ŝŶŶŽǀ ĂƟǀ Ğ��ŶĐŚŽƌŝŶŐ-and-Self-Labelling-protein-tags (ASLtag) [5].
dŚĞ�Į ŶĂů�Ăŝŵ�ŝƐ�ƚŽ�ĞŵƉůŽǇ�ĂŶ�ĞŶǌǇŵĂƟĐ�ĐĂƐĐĂĚĞ�ŽĨ�in vivo anchored enzymes able to efficiently degrade 
PET. We show here that known PHEs are successfully expressed and displayed on the E. coli outer
ŵĞŵďƌĂŶĞ�ĂŶĚ�ĂĐƟǀ Ğ�ŽŶ�ĐŚƌŽŵŽŐĞŶŝĐ�ĞƐƚĞƌ�ƐƵďƐƚƌĂƚĞƐ͘ �dŚĞƐĞ�ƉƌŽŵŝƐŝŶŐ�ƌĞƐƵůƚƐ�ůĂǇ�ƚŚĞ�ĨŽƵŶĚĂƟŽŶs also
ĨŽƌ�ƚŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�Ă�ǀ ĞƌƐĂƟůĞ�W, �Ɛ�ƐĐƌĞĞŶŝŶŐ�ƐǇƐƚĞŵ͕ �ǁ ŝƚŚ�ƚŚĞ�Į ŶĂů�ƉƵƌƉŽƐĞ�ŽĨ�W�d�ǁ ĂƐƚĞ�ǀ ĂůŽƌŝƐĂƟŽŶ͘
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SERPINA3/SerpinA3n in prion diseases: a novel clearance mechanism

Chiara Ferracin1, Tihana Lenac Rovis2, Giuseppe Legname1
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Biology, Trieste, Italy. 2�ĞŶƚĞƌ�ĨŽƌ�WƌŽƚĞŽŵŝĐƐ͕ �&ĂĐƵůƚǇ�ŽĨ�D ĞĚŝĐŝŶĞ͕�hŶŝǀ ĞƌƐŝƚǇ�ŽĨ�ZŝũĞŬĂ͕ �ZŝũĞŬĂ͕��ƌŽĂƟĂ

Abstract

dŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�ŵŽůĞĐƵůĂƌ�ŵĞĐŚĂŶŝƐŵƐ�ƵŶĚĞƌůǇŝŶŐ�ƉƌŝŽŶ�ĚŝƐĞĂƐĞƐ͕ ��ĂƌďŝƐŝŶ�ĂŶĚ�ĐŽůůĞĂŐƵĞƐ�ĐŽŶĚƵĐƚĞĚ�ĂŶ�
ĞǆƚĞŶƐŝǀ Ğ�ƚƌĂŶƐĐƌŝƉƟŽŶĂů�ĂŶĂůǇƐŝƐ�ŝŶ�ƉƌŝŽŶ-infected cynomolgus macaques. Among the various biomolecules
examined, SERPINA3 exhibited the most significant level of overexpression. 

SERPINA3, the mouse homolog of which is SerpinA3n, belongs to the serine protease inhibitor family of
acute-phase proteins. Our hypothesis is that in prion diseases, SERPINA3/SerpinA3n inhibits target
protease/s involved in the clearance of prions (PrPSc) Žƌ�ƚŚĞ�ĚĞŐƌĂĚĂƟŽŶ�ŽĨ�ƚŚĞ�ĐĞůůƵůĂƌ�ƉƌŝŽŶ�ƉƌŽƚĞŝŶ�;WƌW�Ϳ�
ŝƚƐĞůĨ͕ �ƚŚĞƌĞďǇ�ĞǆĂĐĞƌďĂƟŶŐ�ƚŚĞ�ƉƌŽŐŶŽƐŝƐ�ŽĨ�ƉƌŝŽŶ�ĚŝƐĞĂƐĞƐ͘

To test this hypothesis, we employed an in silico-designed small molecule named "compound 5" to inhibit
SerpinA3n in various prion-ŝŶĨĞĐƚĞĚ�ĐĞůů�ůŝŶĞƐ͕ �ƌĞƐƵůƟŶŐ�ŝŶ�Ă�ĚĞĐƌĞĂƐĞ�ŝŶ�ƉƌŝŽŶ�ůŽĂĚ͘ �&ƵƌƚŚĞƌŵŽƌĞ͕�ƚƌĞĂƚŵĞŶƚ�
of the prion-infected neuroblastoma line (^ĐE ϮĂ�ĐĞůů�ůŝŶĞͿ�ǁ ŝƚŚ�ďŝŽĂĐƟǀ Ğ�ƌĞĐŽŵďŝŶĂŶƚ�̂ ĞƌƉŝŶ�ϯŶ�ƉƌŽƚĞŝŶ�ŝŶ�
ŝƚƐ�ŶĂƟǀ Ğ�ĐŽŶĨŽƌŵĂƟŽŶ�ůĞĚ�ƚŽ�ĂŶ�ŝŶĐƌĞĂƐĞ�ŝŶ�ƉƌŝŽŶ�ůŽĂĚ͘

WƌĞƐĞŶƚůǇ͕�ǁ Ğ�ĂƌĞ�ĨŽĐƵƐĞĚ�ŽŶ�ƉƌŽĚƵĐŝŶŐ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌŝŶŐ�ƚŚĞ�Į ƌƐƚ�ĐŽŵŵĞƌĐŝĂůůǇ�Ăǀ ĂŝůĂďůĞ�ŵŽŶŽĐůŽŶĂů�ĂŶƟ-
^ĞƌƉŝŶ�ϯŶ�ĂŶƟďŽĚǇ͘

dŚĞ�Ăǀ ĂŝůĂďŝůŝƚǇ�ŽĨ�Ă�ƌĞůŝĂďůĞ�ĂŶƟ-^ĞƌƉŝŶ�ϯŶ�ĂŶƟďŽĚǇ�ǁ ŽƵůĚ�ĨĂĐŝůŝƚĂƚĞ�Ă�ŵŽƌĞ�ĐŽŵƉƌĞŚĞŶƐŝǀ Ğ�ƐƚƵĚǇ�ŽĨ�ƚŚŝƐ�
ŵŽůĞĐƵůĂƌ�ƉĂƚŚǁ ĂǇ�ĂŶĚ�ĂŝĚ�ŝŶ�ŝĚĞŶƟĨǇŝŶŐ�ƚŚĞ�ƚĂƌŐĞƚ�ƉƌŽƚĞĂƐĞƐ�ŝŶǀ Žůǀ ĞĚ͘
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�ŝŽĐŚĞŵŝĐĂů�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ĂŶ�ĞǆƚƌĂĐƚ�ĨƌŽŵ�ƚŚĞ�ŵĂĐƌŽĂůŐĂ��ŚĂĞƚŽŵŽƌƉŚĂ�
linum

Michela Geminiani, Luisa Frusciante, Elena Dreassi, Daniela Braconi, Giulia Bernardini, Annalisa Santucci

Department of of Biotechnology, Chemistry and Pharmacy, University of Siena, Siena, Italy

Abstract

Algal biomass from the Orbetello Lagoon, a coastal area in the south-west of Tuscany, has high ecological
importance as well as significant historical and socioeconomic value. However, for decades it has been 
ǀ ƵůŶĞƌĂďůĞ�ƚŽ�ƌĞƉĞĂƚĞĚ�ĐǇĐůĞƐ�ŽĨ�ĞƵƚƌŽƉŚŝĐĂƟŽŶ, leading to environmental and economic disasters for
ůĂŐŽŽŶ�ĂĐƟǀ ŝƟĞƐ͘ �dŚĞ�ŵĂĐƌŽĂůŐĂĞ�ƚŚĂƚ�ŝŶĨĞƐƚ�ƚŚĞ�>ĂŐŽŽŶ�ŽĨ�KƌďĞƚĞůůŽ͕ �ǁ ŝƚŚ�ĂŶ�Ăǀ ĞƌĂŐĞ�ďŝŽŵĂƐƐ�ŽĨ�ϱ͕ ϬϬϬ�
t/year, are disposed of as special biodegradable waste, incurring enormous costs for the affected 
ŵƵŶŝĐŝƉĂůŝƟĞƐ�ĂŶĚ�ƚŚĞ�dƵƐĐĂŶǇ�ZĞŐŝŽŶ͘ ϭ͘ �Chaetomorpha linum is the most prevalent species and is studied
ŶŽƚ�ũƵƐƚ�ĨƌŽŵ�ĂŶ�ĞĐŽůŽŐŝĐĂů�ƐƚĂŶĚƉŽŝŶƚ͕ �ďƵƚ�ĂůƐŽ�ĨŽƌ�ďŝŽƚĞĐŚŶŽůŽŐŝĐĂů�ĂƉƉůŝĐĂƟŽŶƐ͕ �ƐƵĐŚ�ĂƐ�ƚŚĞ�ƵƐĞ�ŽĨ�ŝƚƐ�
ĞǆƚƌĂĐƚƐ�ŝŶ�ĂŶŝŵĂů�ĚŝƐĞĂƐĞ�ĐŽŶƚƌŽů�Žƌ�ƚŚĞ�ĐŽƐŵĞƟĐƐ�ŝŶĚƵƐƚƌǇ͘Ϯ͘

In this study, an extract of the Orbetello lagoon-collected macroalgae Chaetomorpha linum was shown to
ďĞ�ĞǆĐĞƉƟŽŶĂůůǇ�ƌŝĐŚ�ŝŶ�ĨĂƩǇ�ĂĐŝĚƐ͕ �ƉĂƌƟĐƵůĂƌůǇ�ƉĂůŵŝƟĐ͕�ŵǇƌŝƐƟĐ͕�ŽůĞŝĐ͕�ĂŶĚ�ůŝŶŽůĞŝĐ�ĂĐŝĚƐ͘ �dŚĞ�ĞǆƚƌĂĐƚ�ǁ ĂƐ�
ƚĞƐƚĞĚ�ŝŶ�ĐĞůů�ĐƵůƚƵƌĞƐ�ĂŶĚ�ƚŚĞ�ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�ĂĐƟǀ ŝƚǇ�ǁ ĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ƚŚĞ�ƐƚƌŽŶŐĞƐƚ͘ ��Ɛ�Ă�ƌĞƐƵůƚ͕ �ŽƵƌ�
work aims to transform what is commonly considered waste into a resource.
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�ůŽǀ Ğ��ƐƐĞŶƟĂů�Kŝů��ŶĐĂƉƐƵůĂƚĞĚ�ďǇ��ŚŝƚŽƐĂŶ-Based Systems: A Future Outlook

Sondos Hejazi1, Valeria Scala2͕ �E ŝĐŽůĞƩĂ�WƵĐĐŝ2, Mohammed Sabbah3, Loredana Mariniello1, C. Valeria L.

' ŝŽƐĂĨĂƩ Ž1

1Department of Chemical Sciences, University of Naples “Federico II, Napoli, Italy. 2Council for Agricultural

ZĞƐĞĂƌĐŚ�ĂŶĚ��ĐŽŶŽŵŝĐƐ�;�Z��Ϳ͕ �ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ�ĨŽƌ�WůĂŶƚ�WƌŽƚĞĐƟŽŶ�ĂŶĚ��ĞƌƟĮ ĐĂƟŽŶ͕ �ZŽŵĞ͕�/ƚĂůǇ͘�
3�ĞƉĂƌƚŵĞŶƚ�ŽĨ�E ƵƚƌŝƟŽŶ�ĂŶĚ�&ŽŽĚ�dĞĐŚŶŽůŽŐǇ��Ŷ-EĂũĂŚ�EĂƟŽŶĂů�hŶŝǀ ĞƌƐŝƚǇ͕�EĂďůƵƐ͕ �WĂůĞƐƟŶĞ

Abstract

�Ŷǀ ŝƌŽŶŵĞŶƚĂů�ƉŽůůƵƟŽŶ�ĐĂƵƐĞĚ�ďǇ�ƚŚĞ�ĞǆĐĞƐƐŝǀ Ğ�ƵƐĞ�ŽĨ�ƉĞƐƟĐŝĚĞƐ�ŝƐ�Ă�ŐƌŽǁ ŝŶŐ�ĐŽŶĐĞƌŶ�ĨŽƌ�ƚŚĞ�ƉůĂŶĞƚ͘ �K ŶĞ�
ŽĨ�ƚŚĞ�ƐĞƌŝŽƵƐ�ƚŚƌĞĂƚƐ�ƚŽ�Žůŝǀ Ğ�ƚƌĞĞƐ�ĂŶĚ�Žůŝǀ Ğ�Žŝů�ƉƌŽĚƵĐƟŽŶ�ŝƐ�yǇůĞůůĂ�ĨĂƐƟĚŝŽƐĂ�ƐƵďƐƉ͘ �ƉĂƵĐĂ�;yĨƉͿ͘ �yĨƉ�ŝƐ�
ƚŚĞ�ĐĂƵƐĂů�ĂŐĞŶƚ�ŽĨ�Ă�ŶŽǀ Ğů�ĚĞǀ ĂƐƚĂƟng disease, causing the olive quick decline syndrome. Xfp can switch
from a planktonic stage, useful to spread within xylem vessels, to a sessile stage, in which the pathogen
ĨŽƌŵƐ�Ă�ďŝŽĮ ůŵ�ƚŚĂƚ�Ğǀ ĞŶƚƵĂůůǇ�ďůŽĐŬƐ�ƚŚĞ�ǆǇůĞŵ�ƐĂƉ�ŇƵǆ͘�dŚĞƌĞĨŽƌĞ͕�ǁ Ğ�ŝŶǀ ĞƐƟŐated the effect of clove 
ĞƐƐĞŶƟĂů�Žŝů�;��K Ϳ�ĂŐĂŝŶƐƚ�yĨƉ�ĂŶĚ�ƉƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ƐŚŽǁ ĞĚ�ŝƚƐ�ƉŽǁ ĞƌĨƵů�ĂĐƟǀ ŝƚǇ�ĨŽƌ�ŝŶŚŝďŝƟŶŐ�ƚŚĞ�ŐƌŽǁ ƚŚ�
ŽĨ�yĨƉ�ƐƵŐŐĞƐƟŶŐ���K�ƉŽƚĞŶƟĂů�ƌŽůĞ�ĂƐ�Ă�ŵĂŶĂŐĞŵĞŶƚ�ƚƌĞĂƚŵĞŶƚ͘ �dŽ�ĞŶŚĂŶĐĞ���K�ƐƚĂďŝůŝƚǇ͕�ŝƚ�ǁ ĂƐ�
encapsulated into chitoƐĂŶ�ƉĂƌƟĐůĞƐ�;�, WƐͿ�ŽďƚĂŝŶĞĚ�ďǇ�ŝŽŶ�ŐĞůĂƟŽŶ͘ �dŚĞ��, WƐ�ĨƵŶĐƟŽŶĂůŝǌĞĚ�ǁ ŝƚŚ�Ěŝī ĞƌĞŶƚ�
amounts of CEO (CHP: CEO = 1:0.04, 1:0.08, 1:0.16, 1:0.32) were characterized in terms of size, charge,
ĞŶĐĂƉƐƵůĂƟŽŶ�Ğĸ ĐŝĞŶĐǇ�ĂŶĚ�ůŽĂĚŝŶŐ�ĐĂƉĂĐŝƚǇ͘�dŚĞ�ƌĞƐƵůƚƐ�ƐŚŽǁ ĞĚ�ƚŚĂƚ�ƚŚĞ�ƉĂƌƟĐůĞ�ƐŝǌĞ�ŝŶĐƌĞĂƐĞĚ�ďǇ�
ŝŶĐƌĞĂƐŝŶŐ�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ���K ͕ �ǁ ŚŝůĞ�ǌĞƚĂ�ƉŽƚĞŶƟĂů�ĂŶĂůǇƐĞƐ�ĐŽŶĮ ƌŵĞĚ�ƚŚĞ�ƐƚĂďŝůŝƚǇ�ŽĨ�ĚŝƐƐŽůǀ ĞĚ�ƉĂƌƟĐůĞƐ�
ďĞŝŶŐ�ĂƌŽƵŶĚ�нϮϬ�ŵs ͘ �dŚĞ�ĂŵŽƵŶƚ�ŽĨ���K�ŝŶ�ƚŚĞ�ĨƵŶĐƟŽŶĂůŝǌĞĚ�ƐǇƐƚĞŵƐ�ĂůƐŽ�ŝŶŇƵĞŶĐĞĚ�ƚŚĞ�ĞŶĐĂƉƐƵůĂƟŽŶ�
efficiency and loading capacity since the obtained CHP: CEO = 1:0.08 presented the highest values, around 
ϮϮй �ĂŶĚ�ϯϱй ͕ �ƌĞƐƉĞĐƟǀ ĞůǇ͘��ƵƌƌĞŶƚ�ŝŶǀ ĞƐƟŐĂƟŽŶƐ�ĂƌĞ�ĞǆƉůŽƌŝŶŐ�ƚŚĞ�ƌĞůĞĂƐĞ�ŽĨ���K�ĨƌŽŵ�ƚŚĞ�ĞŶĐĂƉƐƵůĂƚĞĚ�
�, WƐ�ĨŽƌ�ƚŚĞŝƌ�ĂƉƉůŝĐĂƟŽŶ�ŝŶ�ĂŐƌŝĐƵůƚƵƌĞ�ĂƐ�Ă�ŐƌĞĞŶ�ƉĞƐƟĐŝĚĞ�ƚŽ�ŝŵƉƌŽǀ Ğ�ƚŚĞ�ƉůĂŶƚ�ĚŝƐĞĂƐĞ�ĐŽŶƚƌŽů�ƐƚƌĂƚĞŐŝĞƐ͘ �
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' ĂŝŶŝŶŐ�ŝŶƐŝŐŚƚƐ�ŝŶƚŽ�ďŝŽƚĞĐŚŶŽůŽŐŝĐĂů�ĂƉƉůŝĐĂƟŽŶƐ�ŽĨ�ĂŶƟŵŝĐƌŽďŝĂů�ƉĞƉƟĚĞƐ�ĂƐ�
ĞŵĞƌŐŝŶŐ�ƚŚĞƌĂƉĞƵƟĐƐ�ĂŐĞŶƚƐ

Esther Imperlini1, Federica Massaro1, Irene Paris2, Fernando Porcelli1, Stefano Borocci1, Francesca Bugli3,

Rosanna Papa2, Francesco Buonocore1

1�ĞƉĂƌƚŵĞŶƚ�ĨŽƌ�/ŶŶŽǀ ĂƟŽŶ�ŝŶ��ŝŽůŽŐŝĐĂů͕��ŐƌŽFood and Forest Systems, University of Tuscia, Viterbo, Italy.
2�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WƵďůŝĐ�, ĞĂůƚŚ�ĂŶĚ�/ŶĨĞĐƟŽƵƐ��ŝƐĞĂƐĞƐ͕ �̂ ĂƉŝĞŶǌĂ�hŶŝǀ ĞƌƐŝƚǇ͕�ZŽŵĞ͕�/ƚĂůǇ͘�3�ŝƉĂƌƟŵĞŶƚŽ�Ěŝ�

^ĐŝĞŶǌĞ��ŝŽƚĞĐŶŽůŽŐŝĐŚĞ�Ěŝ��ĂƐĞ͕��ůŝŶŝĐŚĞ�/ŶƚĞŶƐŝǀ ŽůŽŐŝĐŚĞ�Ğ�WĞƌŝŽƉĞƌĂƚŽƌŝĞ͕�hŶŝǀ ĞƌƐŝƚĂǭ��ĂƩ ŽůŝĐĂ�ĚĞů�̂ ĂĐƌŽ�

�ƵŽƌĞ͕��ŝƉĂƌƟŵĞŶƚŽ�Ěŝ�̂ ĐŝĞŶǌĞ�Ěŝ�>ĂďŽƌĂƚŽƌŝŽ�Ğ�/ŶĨĞƫ ǀ ŽůŽŐŝĐŚĞ͕�&ŽŶĚĂǌŝŽŶĞ�WŽůŝĐůŝŶŝĐŽ�hŶŝǀ ĞƌƐŝƚĂƌŝŽ�� ͘ �

Gemelli IRCCS, Rome, Italy

Abstract

�ŶƟŵŝĐƌŽďŝĂů�ƉĞƉƟĚĞƐ�;�D WƐͿ�ŚĂǀ Ğ�Ă�ŐƌĞĂƚ�ŝŶƚĞƌĞƐƚ�ĂƐ�ƉŽƚĞŶƟĂů�ŶĞǆƚ-ŐĞŶĞƌĂƟŽŶ�ƚŚĞƌĂƉĞƵƟĐƐ͕ �ƐŝŶĐĞ�ƚŚĞǇ�
ĂƌĞ�ŶĂƚƵƌĂů�ƉĞƉƟĚĞƐ͕ �ƉƌŽĚƵĐĞĚ�ďǇ�Ăůů�ŽƌŐĂŶŝƐŵƐ͕ �ĂĐƟǀ Ğ�ĂŐĂŝŶƐƚ�ďĂĐƚĞƌŝĂ͕ �ǀ ŝƌƵƐĞƐ͕ �ǇĞĂƐƚƐ�ĂŶĚ�ƉƌŽƚŽǌŽĂ͘ ��Ɛ�
ƚŚĞǇ�ƐŚŽǁ �Ă�ďƌŽĂĚ�ƐƉĞĐƚƌƵŵ�ŽĨ�ĂĐƟǀ ŝƚǇ�ĂŐĂŝŶƐƚ�ŵƵůƟĚƌƵŐ�ƌĞƐŝƐƚĂŶƚ�ďĂĐƚĞƌŝĂ͕ �ƐƚƌŽŶŐ�Ğī ŽƌƚƐ�ĂƌĞ�ŝŶ�ƉƌŽŐƌĞƐƐ�ƚŽ�
bring AMP-based drugs into clinical use, in order to counteract the rapidly increasing resistance to classical
ĂŶƟďŝŽƟĐƐ͘ ��D WƐ�ĂƌĞ�ĂůƐŽ�ĐƵƌƌĞŶƚůǇ�ďĞŝŶŐ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ĂƐ�ĂŶƟĐĂŶĐĞƌ�ĂŐĞŶƚƐ�ƚŚĂƚ�ƉŽƚĞŶƟĂůůǇ�Žǀ ĞƌĐŽŵĞ�
ƚƵŵŽƌ�ƌĞƐŝƐƚĂŶĐĞ�ƚŽ�ĐŽŶǀ ĞŶƟŽŶĂů�ĐŚĞŵŽƚŚĞƌĂƉǇ͘�/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕ �ǁ Ğ�ĨŽƵŶĚ�ĂŶ��D W͕�ŶĂŵĞĚ�ĐŚŝŽŶŽĚƌĂĐŝŶĞ�
;�ŶĚͿ͕ �ƉƌŽĚƵĐĞĚ�ďǇ�ĂŶ��ŶƚĂƌĐƟĐ�Į ƐŚ�ƚŚĂƚ�ůŝǀ ĞƐ�ŝŶ�ĂŶ�ĞǆƚƌĞŵĞ�ĞŶǀ ŝƌŽŶŵĞŶƚ͘ ��ĂƐĞĚ�ŽŶ�ŝƚƐ�ƐĐĂī ŽůĚ͕ �ǁ Ğ�
designed a mutant (KHS-Cnd) ĂĐƟǀ Ğ�ĂŐĂŝŶƐƚ��^<�W��ƉĂƚŚŽŐĞŶƐ͕ �ĂŶĚ�ƐŽŵĞ�ƐŚŽƌƚĞƌ�ƉĞƉƟĚĞƐ�;ĂĚĚĞĚ�ǁ ŝƚŚ�Ă�
ůŝƉŝĚ�ƚĂŝůͿ�Ğī ĞĐƟǀ Ğ�ĂŐĂŝŶƐƚ�Candida ƐƉĞĐŝĞƐ�ϭ͕ Ϯ͘�t Ğ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚĞ�ĂŶƟ-ǀ ŝƌƵůĞŶĐĞ�ƉŽƚĞŶƟĂů�ŽĨ�<, ^-Cnd
ĂŐĂŝŶƐƚ�ďĂĐƚĞƌŝĂů�ĐůŝŶŝĐĂů�ŝƐŽůĂƚĞƐ�ĨƌŽŵ�ĐǇƐƟĐ�Į ďƌŽƐŝƐ�ƉĂƟĞŶƚƐ�ϯ ͘

Our recent results highlight the effect of KHS-�ŶĚ�ŽŶ�ƉƌŽƚĞĂƐĞ�ĂĐƟǀ ŝƚǇ�ŽĨ�ƐĞůĞĐƚĞĚ�' ƌĂŵ-ŶĞŐĂƟǀ Ğͬ ƉŽƐŝƟǀ Ğ�
ƉĂƚŚŽŐĞŶƐ�ĂŶĚ�ŽŶ�ďŝŽĮ ůŵ�ĨŽƌŵĂƟŽŶͬ ĚŝƐĂŐŐƌĞŐĂƟŽŶ�ŝŶ�Ěŝī ĞƌĞŶƚ�ƚĞƐƚĞĚ�ĐůŝŶŝĐĂů�ƐƚƌĂŝŶƐ͘ �D ŽƌĞŽǀ Ğƌ͕�ǁ Ğ�
ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ŵǇƌŝƐƚŽǇůĂƚĞĚ�ƐŚŽƌƚ�ƉĞƉƟĚĞƐ�ĂƌĞ�ĐǇƚŽƚŽǆŝĐ�Ăgainst HeLa cervical cancer cells but
ƐƉĂƌŝŶŐ�ŚĞĂůƚŚǇ�ŽŶĞƐ͘ �dŚĞ�ĂŶƟĐĂŶĐĞƌ�ĂĐƟǀ ŝƚǇ�ĐŽƵůĚ�ďĞ�ĂƩ ƌŝďƵƚĞĚ�ƚŽ�ƚŚĞ�E -ŵǇƌŝƐƚŽǇůĂƟŽŶ�Ğī ĞĐƚ�ŽŶ�ĐĞůů�
membrane [4] since no cytotoxic effect of correspondent non-ŵǇƌŝƐƚŽǇůĂƚĞĚ�ƉĞƉƟĚĞƐ�ǁ ĂƐ�ŽďƐĞƌǀ ĞĚ�ŽŶ�
HeLa cells.

' ŝǀ ĞŶ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ŝĚĞŶƟĨǇŝŶŐ�ŶĞǁ �ĚƌƵŐƐ�ŽĨ�ďŝŽƚĞĐŚŶŽůŽŐŝĐĂů�ŝŶƚĞƌĞƐƚ͕ �ŽƵƌ�ĚĂƚĂ�ůŽŽŬ�ƉƌŽŵŝƐŝŶŐ͕�
ďĞĐĂƵƐĞ͕�ƐƚĂƌƟŶŐ�ĨƌŽŵ�Ă�ŶĂƚƵƌĂů��D W͕�ǁ Ğ�ƵƐĞĚ�ŝƚƐ�ƐĐĂī ŽůĚ�ĨŽƌ�ĚĞǀ ĞůŽƉŝŶŐ�ƐƚƌĂƚĞŐŝĞƐ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƉĞƉƟĚĞ�
ƐĞůĞĐƟǀ ŝƚǇ�ƚŽǁ ĂƌĚ�ƐƉĞĐŝĮ Đ�ĐĞůů�ƚĂƌŐĞƚƐ͘
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1�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŝŽůŽŐŝĐĂů͕��ŚĞŵŝĐĂů͕�ĂŶĚ�WŚĂƌŵĂĐĞƵƟĐĂů�̂ ĐŝĞŶĐĞƐ�ĂŶĚ�dĞĐŚŶŽůŽŐŝĞƐ�;^d��/��&Ϳ͕ �ƵŶŝǀ ĞƌƐŝƚǇ�

of Palermo, Palermo, Italy. 2�ŝƉĂƌƟŵĞŶƚŽ�Ěŝ�/ŶŐĞŐŶĞƌŝĂ͕ �ƵŶŝǀ ĞƌƐŝƚă�Ěŝ�WĂůĞƌŵŽ͕ �WĂůĞƌŵŽ͕ �/ƚĂůǇ

Abstract

�ŚƌŽŶŝĐ�ǁ ŽƵŶĚƐ͕ �ŶĂŵĞĚ�ƵůĐĞƌƐ͕ �ĂƌĞ�Ă�ƐĞƌŝŽƵƐ�ƐŽĐŝĂů�ĂŶĚ�ŚĞĂůƚŚ�ƉƌŽďůĞŵ͕ �Ăī ĞĐƟŶŐ�ŵŝůůŝŽŶƐ�ŽĨ�ƉĞŽƉůĞ�Ğǀ ĞƌǇ�
ǇĞĂƌ�ĂŶĚ�ĐŽƐƟŶŐ�ƚŚĞ�ǁ ŽƌůĚ͛ Ɛ�ŚĞĂůƚŚĐĂƌĞ�ƐǇƐƚĞŵ�ŚƵŐĞ�ƐƵŵƐ�ŽĨ�ŵŽŶĞǇ͘�dŚĞǇ�ŽƌŝŐŝŶĂƚĞ�ĨƌŽŵ�ƚŚĞ�ŝŶƚĞƌĨĞƌĞŶĐĞ�
of internal and external factors with the physiological healing processes and heal slowly or not at all.
�ŵŽŶŐ�ƚŚĞƐĞ͕�ĚŝĂďĞƟĐ�ƵůĐĞƌƐ�ŚĂǀ Ğ�ĂƩ ƌĂĐƚĞĚ�ƚŚĞ�ƐĐŝĞŶƟĮ Đ�ĐŽŵŵƵŶŝƚǇ�ĨŽƌ�ƚŚĞŝƌ�ƉƌĞǀ ĂůĞŶĐĞ͘�dŚĞ�ŐŽĂů�ŝƐ�ƚŽ�
Į ŶĚ�Ă�ƚŚĞƌĂƉĞƵƟĐ�ĂƉƉƌŽĂĐŚ�ƵƐŝŶŐ�ƌĞŐĞŶĞƌĂƟǀ Ğ�ŵĞĚŝĐŝŶĞ�ƚŽ�ƚƌĞĂƚ�ƐŬŝŶ�ƵůĐĞƌƐ͕ �ĞƐƉĞĐŝĂůůǇ�ĚŝĂďĞƟĐ�ŽŶĞƐ͘ �
Fibroblasts isolated from Wistar rat skin have been seeded into PLLA (Poly-L->ĂĐƟĐ��ĐŝĚͿ�ƐĐĂī ŽůĚƐ�ƚƌĞĂƚĞĚ�
with collagen fibrils to improve cell adhesion. Furthermore, microvascular fragments have been extracted 
ĨƌŽŵ�ĂĚŝƉŽƐĞ�ƟƐƐƵĞ�;ĂĚ-MVFs) of the same rats to be cultured in this system. In this context, fibroblasts 
ĐƵůƚƵƌĞĚ�ŝŶ�ƚŚĞ�W>>��ƐĐĂī ŽůĚ�ǁ ŝůů�ƉƌŽŵŽƚĞ���D �ƌĞŐĞŶĞƌĂƟŽŶ͖ �ǁ ŚŝůĞ͕�ƚŚĞ�ĂĚ-D s&Ɛ�ŝŶƚĞƌĐŽŶŶĞĐƟŶŐ�ǁ ŝƚŚ�ƚŚĞ�
ĐŝƌĐƵůĂƚŽƌǇ�ƐǇƐƚĞŵ�ŽĨ�ƚŚĞ�ŚŽƐƚ�ǁ ŝůů�Ăǀ ŽŝĚ�ƚŚĞ�ŚǇƉŽǆŝĐ�ĐŽŶĚŝƟŽŶ�ƚŚĂƚ�ŐĞŶĞƌally occurs in the ulcer and will
ĂůůŽǁ �ƚŚĞ�ƌŝŐŚƚ�ƚƌĂŶƐƉŽƌƚ�ŽĨ�ŶƵƚƌŝĞŶƚƐ�ĂŶĚ�ŐĂƐĞƐ�ƚŽ�ƚŚĞ�ƌĞŐĞŶĞƌĂƟŶŐ�ƟƐƐƵĞ�ĐĞůůƐ͘ �dŚŝƐ�ĐŽŶƐƚƌƵĐƚ�ǁ ŝůů�ďĞ�ƚĞƐƚĞĚ�
in in vivo systems for the treatment of skin ulcers and Streptozotocin diabetes-induced ulcers and analyzed
bǇ�ďŝŽĐŚĞŵŝĐĂů͕�ŵŽůĞĐƵůĂƌ�ďŝŽůŽŐǇ�ĂŶĚ�ŝŵĂŐŝŶŐ�ĂƐƐĂǇƐ͘ �dŚŝƐ�ŵƵůƟĨĂĐƚŽƌ�ĂƉƉƌŽĂĐŚ�ĐŽƵůĚ�ďĞ�Ă�ŚƵŐĞ�ƐƚĞƉ�
forward in the treatment of ulcers of different nature. 
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dƌĂƵŵĂƟĐ��ƌĂŝŶ�/ŶũƵƌǇ��ůƚĞƌƐ��ĞƌĞďƌĂů��ŽŶĐĞŶƚƌĂƟŽŶƐ�ĂŶĚ�ZĞĚŽǆ�̂ ƚĂƚĞƐ�ŽĨ�
Coenzymes Q9 and Q10 in the Rat

Renata Mangione1,2, Giacomo Lazzarino2, Andrea Graziani2, Miriam Wissam Saab3͕ ��ůĞƐƐĂŶĚƌĂ�WŝƩĂůă3,
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Abstract

dŽ�ĚĂƚĞ�ƚŚĞƌĞ�ĂƌĞ�ŶŽ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ĐŚĂŶŐĞƐ�ŝŶ�ďƌĂŝŶ��ŽY �ůĞǀ ĞůƐ�ĂŶĚ�ǀ ĂƌŝĂƟŽŶƐ�ŝŶ�ŝƚƐ�ƌĞĚŽǆ�ƐƚĂƚĞ�
following TBI. In this study, we induced graded TBIs (mild TBI, mTBI and severe TBI, sTBI) in male rats, using
the weight-drop closed-head impact acceleraƟŽŶ�ŵŽĚĞů�ŽĨ�ƚƌĂƵŵĂ͘ ��ƚ�ϳ �ĚĂǇƐ�ƉŽƐƚ-injury, CoQ9, CoQ10 and
α-tocopherol were measured by HPLC in brain extracts of the injured rats, as well as in a group of control 
sham-operated rats. In the controls, total CoQ was predominantly in the form of CoQ9 and the
ŽǆŝĚŝǌĞĚͬ ƌĞĚƵĐĞĚ�ƌĂƟŽƐ�ŽĨ��ŽY ϵ�ĂŶĚ��ŽY ϭϬ�ǁ ĞƌĞ͕�ƌĞƐƉĞĐƟǀ ĞůǇ͕�ϭ͘ Ϭϱ�ц�Ϭ͘Ϭϳ �ĂŶĚ�ϭ͘ ϰϮ�ц�Ϭ͘ϭϳ ͘ �E Ž�ƐŝŐŶŝĮ ĐĂŶƚ�
changes were observed in rats experiencing mTBI. In the brains of sTBI-injured animals, an increase in
reduced and a decrease in oxidized CoQ9 pƌŽĚƵĐĞĚ�ĂŶ�ŽǆŝĚŝǌĞĚͬ ƌĞĚƵĐĞĚ�ƌĂƟŽ�ŽĨ�Ϭ͘ϴϭ�ц�Ϭ͘ϭ�;Ɖ�ф�Ϭ͘ϬϬϭ�
compared with both controls and mTBI). A concomitant decrease in both reduced and oxidized CoQ10
ŐĞŶĞƌĂƚĞĚ�Ă�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ŽǆŝĚŝǌĞĚͬ ƌĞĚƵĐĞĚ�ƌĂƟŽ�ŽĨ�ϭ͘ ϯϴ�ц�Ϭ͘Ϯϯ�;Ɖ�ф�Ϭ͘ϬϬϭ�ĐŽŵƉĂƌĞĚ�ǁ ŝƚŚ�ďŽƚŚ�ĐŽŶƚƌŽls
ĂŶĚ�ŵd�/Ϳ͘ ��Ŷ�Žǀ ĞƌĂůů�ĚĞĐƌĞĂƐĞ�ŝŶ�ƚŚĞ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽĨ�ƚŚĞ�ƚŽƚĂů��ŽY �ƉŽŽů�ǁ ĂƐ�ĂůƐŽ�ĨŽƵŶĚ�ŝŶ�Ɛd�/-injured
ƌĂƚƐ�;Ɖ�ф�Ϭ͘ϬϬϭ�ĐŽŵƉĂƌĞĚ�ǁ ŝƚŚ�ďŽƚŚ�ĐŽŶƚƌŽůƐ�ĂŶĚ�ŵd�/Ϳ͘ ��ĞƐŝĚĞƐ�ƐƵŐŐĞƐƟŶŐ�ƉŽƚĞŶƟĂůůǇ�Ěŝī ĞƌĞŶƚ�ĨƵŶĐƟŽŶƐ�
ĂŶĚ�ŝŶƚƌĂĐĞůůƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŽĨ��ŽY ϵ�ĂŶd CoQ10 in rat brain mitochondria, these results demonstrate that
Ɛd�/�ĂůƚĞƌƐ�ƚŚĞ�ůĞǀ ĞůƐ�ĂŶĚ�ƌĞĚŽǆ�ƐƚĂƚĞƐ�ŽĨ��ŽY ϵ�ĂŶĚ��ŽY ϭϬ͕�ƚŚƵƐ�ĂĚĚŝŶŐ�Ă�ŶĞǁ �ĞǆƉůĂŶĂƟŽŶ�ƚŽ�ƚŚĞ�
ŵŝƚŽĐŚŽŶĚƌŝĂů�ŝŵƉĂŝƌŵĞŶƚ�Ăī ĞĐƟŶŐ��d�͕ �KyW, K ^͕ �ĞŶĞƌŐǇ�ƐƵƉƉůǇ�ĂŶĚ�ĂŶƟŽǆŝĚĂŶƚ�ĚĞĨĞŶƐĞƐ�ĨŽůůŽǁ ŝng sTBI.
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One-ƐƚĞƉ�ĐŽŶǀ ĞƌƐŝŽŶ�ŽĨ�ĐŝƚƌƵƐ�ǁ ĂƐƚĞ�ŝŶƚŽ�ůĂĐƟĐ�ĂĐŝĚ�ƵƐŝŶŐ�ƚŚĞ�ƚŚĞƌŵŽƉŚŝůŝĐ�
biocatalyst Weizmannia coagulans MA-13

Emanuela Maresca1͕ �D ĂƌƟŶĂ��ƵůŝƩ Ž1, Alberto Alfano2, Donatella Cimini2, Francesco Donsi3, Annachiara

Pirozzi3, Maria Emanuela Errico4, Roberto Avolio4͕ �' ĞŶŶĂƌŽ�' ĞŶƟůĞ4͕ �D ĂƌŝĂ�D ŽŶƟ1, Flora Cozzolino1, Chiara

Schiraldi2, Patrizia Contursi1

1Università degli Studi di Napoli Federico II, Napoli, Italy. 2Università degli Studi della Campania "Luigi

Vanvitelli", Caserta, Italy. 3Università degli Studi di Salerno, Fisciano, Italy. 4CNR, Pozzuoli, Italy

Abstract

Agri-ĨŽŽĚ�ƌĞƐŝĚƵĞƐ�ƌĞƉƌĞƐĞŶƚ�ĂŶ�ĞǆĐĞůůĞŶƚ�ƐŽƵƌĐĞ�ĨŽƌ�ůĂĐƟĐ�ĂĐŝĚ�ƉƌŽĚƵĐƟŽŶ�ƚŚƌŽƵŐŚ�ŵŝĐƌŽďŝĂů�ĨĞƌŵĞŶƚĂƟŽŶ͘ �
/Ŷ�ƉĂƌƟĐƵůĂƌ͕�ĐŝƚƌƵƐ�ƉƌŽĐĞƐƐŝŶŐ�ŝŶĚƵƐƚƌǇ�ƉůĂǇƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ŝŶ�ƚŚĞ�ĂŐƌŽ-industrial sector, producing
solid/semisolid residues up to million tons every year [1]. The conversion of agri-food residues into value
added by-products generally requires chemical pre-treatments, which have severe impact on the
ĞŶǀ ŝƌŽŶŵĞŶƚ͘ �dŚĞƌĞĨŽƌĞ͕�ƐƵƐƚĂŝŶĂďůĞ�ƐƚƌĂƚĞŐŝĞƐ�ĨŽĐƵƐĞĚ�ŽŶ�ǁ ĂƐƚĞ�ƌĞĚƵĐƟŽŶ�ĂŶĚ�ŝƚƐ�ǀ ĂůŽƌŝƐĂƟŽŶ͕ are
urgently needed [1]–[4]. In this context, Weizmannia coagulans MA-13 is a robust thermophilic biocatalyst
ĨŽƌ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ĂĚĚĞĚ-value chemicals in circular economy-based processes [5]–[8]. Indeed, it was proven
to ferment efficiently lignocellulosic biomass into L-ůĂĐƟĐ�ĂĐŝĚ�ĂŶĚ�ƚŽ�ƚŽůĞƌĂƚĞ�ŚŝŐŚ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽĨ�
biomass-ĚĞƌŝǀ ĞĚ�ŝŶŚŝďŝƚŽƌƐ�ƚŚĂƚ�ƵƐƵĂůůǇ�ŚĂŵƉĞƌ�ƚŚĞ�ŵŝĐƌŽďŝĂů�ĨĞƌŵĞŶƚĂƟŽŶ�ƉĞƌĨŽƌŵĂŶĐĞ͘�In this study, we
assessed the feasibility of using W. coagulans MA-13 to valorise untreated citrus waste and produce L-ůĂĐƟĐ�
acid in one-ƐƚĞƉ�ĐŽŶǀ ĞƌƐŝŽŶ͘ �dŚĞ�ƵƐĞ�ŽĨ�Ă�ƚŚĞƌŵŽƉŚŝůŝĐ�ĞŶǌǇŵĂƟĐ�ĐŽĐŬƚĂŝů�ĂůŽŶŐ�ǁ ŝƚŚ�ƚŚĞ�ŚǇĚƌŽůǇƟĐ�
repertoire of MA-ϭϯ�ĞŶŚĂŶĐĞĚ�ƚŚĞ�ďŝŽŵĂƐƐ�ĚĞŐƌĂĚĂƟŽŶ�ƵƉ�ƚŽ�ϲϮй �ĂŶĚ�>-ůĂĐƟĐ�ĂĐŝĚ�ƉƌŽĚƵĐƟŽŶ�ƌĞĂĐŚĞĚ�
44.8 g/L in fed-ďĂƚĐŚ�ĨĞƌŵĞŶƚĂƟon. These results highlight the ability of MA-13 to convert the whole
glucose amount into L-ůĂĐƟĐ�ĂĐŝĚ͕ �ĐĂŶ�ďĞ�Ğĸ ĐŝĞŶƚůǇ�ĞǆƚĞŶĚĞĚ�ĂůƐŽ�ƚŽ�ĂŐƌŝ-food wastes.
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Novel amylose-ďĂƐĞĚ�ďŝŽƉůĂƐƟĐƐ�ĐŽŶƚĂŝŶŝŶŐ�ĂƌŐĂŶ�ďǇƉƌŽĚƵĐƚƐ�ĚĞƌŝǀ ĞĚ�ƉƌŽƚĞŝŶƐ�
modified by the means of transglutaminase 
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Abstract

The circular economy aims to valorize byproducts that otherwise would get wasted. In this work, we
ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�ƉŽƐƐŝďŝůŝƚǇ�ŽĨ�ƉƌŽĚƵĐŝŶŐ�ŶŽǀ Ğů�ďŝŽƉůĂƐƟĐƐ͕ �ŵĂĚĞ�ƵƉ�ŽĨ�ĂƌŐĂŶ�ƐĞĞĚ�ƉƌŽƚĞŝŶƐ�;�WƐͿ͕ �ĞǆƚƌĂĐƚĞĚ�
from argan oilcake, and amylose (AM), obtained from barley plants through an RNA interference technique.
Argan is a plant widespread in arid regions of Northern Africa, where it plays a fundamental socio-
ĞĐŽůŽŐŝĐĂů�ƌŽůĞ͘��ƌŐĂŶ�ƐĞĞĚƐ�ĂƌĞ�ƵƐĞĚ�ƚŽ�ŽďƚĂŝŶ�Ă�ďŝŽůŽŐŝĐĂůůǇ�ĂĐƟǀ Ğ�ĂŶĚ�ĞĚŝďůĞ�Žŝů͕�ƉƌŽĚƵĐŝŶŐ�Ă�ďǇƉroduct,
the oilcake, that is rich in proteins, fibers, and fats, and is generally used as animal food. Recently, argan 
ŽŝůĐĂŬĞƐ�ŚĂǀ Ğ�ďĞĞŶ�ĂƩ ƌĂĐƟŶŐ�ĂƩ ĞŶƟŽŶ�ĂƐ�Ă�ǁ ĂƐƚĞ�ƚŽ�ďĞ�ƌĞĐŽǀ ĞƌĞĚ�ƚŽ�ŽďƚĂŝŶ�ŚŝŐŚϭĂĚĚĞĚ-value products.
Here, APs were chosen to test tŚĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ŽĨ�ďůĞŶĚĞĚ�ďŝŽƉůĂƐƟĐƐ�ǁ ŝƚŚ��D ͕ �ďĞĐĂƵƐĞ�ƚŚĞǇ�ŚĂǀ Ğ�ƚŚĞ�
ƉŽƚĞŶƟĂů�ƚŽ�ŝŵƉƌŽǀ Ğ�ƚŚĞ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞ�Į ŶĂů�ƉƌŽĚƵĐƚ͘ �, ŝŐŚ-AM-ƐƚĂƌĐŚĞƐ�ƉƌĞƐĞŶƚ�ĂƩ ƌĂĐƟǀ Ğ�ĨĞĂƚƵƌĞƐ�ĨŽƌ�
ƵƐĞ�ĂƐ�ďŝŽƉůĂƐƟĐƐ͕ �ŝŶĐůƵĚŝŶŐ�Ă�ŚŝŐŚĞƌ�ŐĞů-forming capacity, a higher thermal stability, and reduced swelling
compared to normal starch. It has already been demonstrated that pure AM-based films provide more 
ƐƵŝƚĂďůĞ�ƉƌŽƉĞƌƟĞƐ�ƚŚĂŶ�ŶŽƌŵĂů�ƐƚĂƌĐŚ-based films. Here, we report on the performance of these novel 
ďůĞŶĚĞĚ�ďŝŽƉůĂƐƟĐƐ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƚŚĞŝƌ�ŵĞĐŚĂŶŝĐĂů͕�ďĂƌƌŝĞƌ͕�ĂŶĚ�ƚŚĞƌŵĂů�ƉƌŽƉĞƌƟĞƐ͖ �ĂŶĚ�ƚŚĞ�Ğī ĞĐƚ�ŽĨ�ƚŚĞ�
ĞŶǌǇŵĞ�ŵŝĐƌŽďŝĂů�ƚƌĂŶƐŐůƵƚĂŵŝŶĂƐĞ�ĂƐ�Ă�ƌĞƟĐƵůĂƟŶŐ�ĂŐĞŶƚ�ĨŽƌ��W͛Ɛ�ĐŽŵƉŽŶĞŶƚƐ�ǁ ĂƐ�ĂůƐŽ�ƐƚƵĚŝĞĚ͘ �dŚĞƐĞ�
ƌĞƐƵůƚƐ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ƚŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ŶŽǀ Ğů�ƐƵƐƚĂŝŶĂďůĞ�ďŝŽƉůĂƐƟĐƐ�ǁ ŝƚŚ ŝŵƉƌŽǀ ĞĚ�ƉƌŽƉĞƌƟĞƐ�ĂŶĚ�
confirm the possibility of valorizing the byproduct, APs, using them as a new raw material. 
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�ŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�dƌĞŵĂƚŽĐŝŶĞ�ĚĞƌŝǀ ĞĚ�ĂŶƟŵŝĐƌŽďŝĂů�ƉĞƉƟĚĞƐ�ǁ ŝƚŚ�ĞŶŚĂŶĐĞĚ�
ĂŶƟŵŝĐƌŽďŝĂů�ĂĐƟǀ ŝƚǇ�ĂŐĂŝŶƐƚĂŶƟďŝŽƟĐƐ�resistant bacteria.

Federica Massaro1, Fernando Porcelli1, Stefano Borocci1,2, Francesca Bugli3,4͕ �D ĂƵƌŝǌŝŽ�̂ ĂŶŐƵŝŶĞƫ 3,4,

�ĂŵŝĂŶŽ�̂ ƋƵŝƟĞƌŝ3,4, Esther Imperlini1, Francesco Buonocore1

1�Ɖƚ�ĨŽƌ�/ŶŶŽǀ ĂƟŽŶ�ŝŶ��ŝŽůŽŐŝĐĂů͕��ŐƌŽĨŽŽĚ�ĂŶĚ�&ŽƌĞƐƚ�̂ǇƐƚĞŵƐ͕ �hŶŝǀ ĞƌƐŝƚǇ�ŽĨ�dƵƐĐŝĂ͕ �s ŝƚĞƌďŽ͕ �ϬϭϭϬϬ͕�/ƚĂůǇ͕�

Viterbo, Italy. 2CNR-/ŶƐƟƚƵƚĞ�ĨŽƌ��ŝŽůŽŐŝĐĂů�̂ǇƐƚĞŵƐ�;/̂ �Ϳ͕ �̂ ĞĐŽŶĚĂƌǇ�Kĸ ĐĞ�ŽĨ�ZŽŵĞ-ZĞĂĐƟŽŶ�D ĞĐŚĂŶŝƐŵƐ�

c/o Department of Chemistry, Sapienza, University of Rome, 00185, Italy, Roma, Italy. 3Dpt di Scienze

Biotecnologiche di Base, Cliniche Intensivologiche e Perioperatorie, UCSC, Rome, 00168, Italy, Roma, Italy.
4�Ɖƚ�Ěŝ�̂ ĐŝĞŶǌĞ�Ěŝ�>ĂďŽƌĂƚŽƌŝŽ�Ğ�/ŶĨĞƫ ǀ ŽůŽŐŝĐŚĞ͕�&ŽŶĚĂǌŝŽŶĞ�WŽůŝĐůŝŶŝĐŽ�hŶŝǀ ĞƌƐŝƚĂƌŝŽ A, Gemelli IRCCS,

Rome, 00168, Italy, Roma, Italy

Abstract

�ŶƟŵŝĐƌŽďŝĂů�ƌĞƐŝƐƚĂŶĐĞ�;�D ZͿ�ŝƐ�Ă�ŚƵŐĞ�ƉƌŽďůĞŵ�ĨŽƌ�ƉƵďůŝĐ�ŚĞĂůƚŚĐĂƌĞ�ƐǇƐƚĞŵ͘ �/Ŷ�ĨĂĐƚ͕ �ŝŶĨĞĐƟŽŶƐ�ĚƵĞ�ƚŽ

resistant pathogens causes every year more than 700.000 deaths worldwide and this number should be

ĂƌŽƵŶĚ�ϭϬ�ŵŝůůŝŽŶ�ŝŶ�ϮϬϱϬ�ϭ͘���ǁ ĂǇ�ƚŽ�ĐŽŶƚƌĂƐƚ�ƚŚŝƐ�ƉŚĞŶŽŵĞŶŽŶ�ŝƐ�ƚŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ŶĞǁ �ƚŚĞƌĂƉĞƵƟĐ

ĂŐĞŶƚƐ͕ �ůŝŬĞ�ĂŶƟŵŝĐƌŽďŝĂů�ƉĞƉƟĚĞƐ͘ �dŚĞƐĞ�ŵŽůĞĐƵůĞƐ�ƵƐƵĂůůǇ�ĚŝƐƉůĂǇ�Ă�ŶĞƚ�ƉŽƐŝƟǀ Ğ�ĐŚĂƌŐĞ͕�Ă�ŚŝŐŚ

hydrophobicity and are produced by the innate immunity system of all organisms.

dŚŝƐ�ǁ ŽƌŬ�ĂŝŵƐ�ƚŽ�ƐƚƵĚǇ�ƚŚĞ�Ğī ĞĐƚƐ�ŽĨ�ŝŶĐƌĞĂƐŝŶŐ�ƚŚĞ�ŶĞƚ�ƉŽƐŝƟǀ Ğ�ĐŚĂƌŐĞ�ŽĨ�Ă�ŶĂƚƵƌĂů�ƉĞƉƟĚĞ͕�ƚŚĞ

dƌĞŵĂƚŽĐŝŶĞ͕�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�dƌĞŵĂƚŽŵƵƐ�ďĞƌŶĂĐĐŚŝŝ�Ϯ͕�ŽŶ�ŝƚƐ�ĂŶƟŵŝĐƌŽďŝĂů�ĂĐƟǀ ŝƚǇ�ĂŶĚ�ƐĞůĞĐƟǀ ŝƚǇ�ƚŽǁ ĂƌĚƐ

bacterial membranes.

t Ğ�ĚĞƐŝŐŶĞĚ�ƚǁ Ž�ŵƵƚĂŶƚ�ƉĞƉƟĚĞƐ�;<, -Trem and KHS-dƌĞŵͿ�ĂŶĚ�ƐƚƵĚŝĞĚ�ƚŚĞŝƌ�ŝŶƚĞƌĂĐƟŽŶ�ǁ ŝƚŚ�ƚǁ Ž

ŵĞŵďƌĂŶĞ�ƐǇƐƚĞŵƐ͕ �ŽŶĞ�ĂŶŝŽŶŝĐ�ĂŶĚ�ŽŶĞ�ǌǁ ŝƩ ĞƌŝŽŶŝĐ͕�ƚŚĞŝƌ�ĐĂƉĂďŝůŝƚǇ�ƚŽ�ƉĞƌŵĞĂďŝůŝǌĞ�ƚŚĞ�ŽƵƚĞƌ�ŵĞŵďƌĂŶĞ�
of

Gram-ŶĞŐĂƟǀ Ğ�ďĂĐƚĞƌŝĂ�ĂŶĚ�ƚŚĞ�ƉůĂƐŵĂƟĐ�ŵĞŵďƌĂŶĞ�ŽĨ�' ƌĂŵ-ƉŽƐŝƟǀ Ğ�ďĂĐƚĞƌŝĂ͕ �ƚŚĞŝƌ�ĐǇƚŽƚŽǆŝĐ�ĂŶĚ

ŚĂĞŵŽůǇƟĐ�ĂĐƟǀ ŝƚǇ�ĂŐĂŝŶƐƚ�ŵĂŵŵĂůŝĂŶ�ĐĞůůƐ�ĂŶĚ�ƚŚĞŝƌ�ĂŶƟŵŝĐƌŽďŝĂů�ĂĐƟǀ ŝƚǇ�ĂŐĂŝŶƐƚ��^<�W��ƉĂƚŚŽŐĞŶƐ͘

Also, we performed in vivo toxicity studies using Galleria mellonella larvae.

dŚĞ�ƌĞƐƵůƚƐ�ƐŚŽǁ ĞĚ�ƚŚĂƚ�ƚŚĞ�ŵŽĚŝĮ ĐĂƟŽŶƐ�ŵĂĚĞ�ŽŶ�dƌĞŵĂƚŽĐŝŶĞ�ƐĐĂī ŽůĚ�ŝŶĐƌĞĂƐĞĚ�ƚŚĞ�ƉĞƉƟĚĞƐ�ŝŶƚĞƌĂĐƟŽŶ

ǁ ŝƚŚ�ŵĞŵďƌĂŶĞ�ŵŽĚĞů�ƐǇƐƚĞŵƐ͕ �ǁ ŝƚŚ�Ă�ƐůŝŐŚƚ�ƐĞůĞĐƟǀ ŝƚǇ�ƚŽǁ ĂƌĚƐ�ƚŚĞ�ĂŶŝŽŶŝĐ�ŵŽĚĞů�ŵĞŵďƌĂŶĞ͕�ĂŶĚ�ŚŝŐŚůǇ

ĞŶŚĂŶĐĞĚ�ƚŚĞŝƌ�ĂŶƟŵŝĐƌŽďŝĂů�ĂĐƟǀ ŝƚǇ͘�<, -Trem and KHS-dƌĞŵ�ƌĞǀ ĞĂůĞĚ�Ă�ůŽǁ �ŚĂĞŵŽůǇƟĐ�ĂŶĚ�ĐǇƚŽƚŽǆŝĐ

ĂĐƟǀ ŝƚǇ�Ăƚ�ƚŚĞ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ŶĞĞĚĞĚ�ƚŽ�Ŭŝůů�ƉĂƚŚŽŐĞŶƐ�ĂŶĚ�ŶŽ�ĂŶǇ�ƚŽǆŝĐŝƚǇ�ĚƵƌŝŶŐ�ƚŚĞ�ŝŶ�ǀ ŝǀ Ž�ĞǆƉĞƌŝŵĞŶƚƐ͘



dŚĞƐĞ�ƌĞƐƵůƚƐ�ĂƌĞ�Ă�ƉƌŽŵŝƐŝŶŐ�ƐƚĂƌƟŶŐ�ƉŽŝŶƚ�ĨŽƌ�ƚŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ƉĞƉƟĚĞƐ�ĐĂŶĚŝĚĂƚĞƐ�ǁ ŝƚŚ�ƚŚĞ�Ăŝŵ�ƚŽ�
fight 

AMR.
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E Ğǁ �ŚƵŵĂŶ��dD �ǀ ĂƌŝĂŶƚƐ�ĂƌĞ�ĂďůĞ�ƚŽ�ƌĞŐĂŝŶ��dD �ĨƵŶĐƟŽŶƐ�ŝŶ��ƚĂǆŝĂ�
Telangiectasia disease.

�ŶĂƐƚĂƐŝĂ�ZŝĐĐŝ͕�&ĞĚĞƌŝĐĂ��ŝĂŶĐƵĐĐŝ͕�' ŝĂŶůƵĐĂ�D ŽƌŐĂŶƟ͕�D ĂƵƌŽ�D ĂŐŶĂŶŝ͕�D ŝĐŚĞůĞ�D ĞŶŽƩĂ

Department of Biomolecular Sciences, University of Urbino “Carlo Bo”, Urbino, Italy

Abstract

Ataxia Telangiectasia (A-dͿ�ŝƐ�Ă�ƌĂƌĞ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĚŝƐĞĂƐĞ�ĐĂƵƐĞĚ�ďǇ�ďŝĂůůĞůŝĐ�ŵƵƚĂƟŽŶƐ�ŝŶ�ƚŚĞ��ƚĂǆŝĂ�
dĞůĂŶŐŝĞĐƚĂƐŝĂ�D ƵƚĂƚĞĚ�ŐĞŶĞ�;�dD Ϳ͘ �E Ž�ĐƵƌĞ�ŝƐ�ĐƵƌƌĞŶƚůǇ�Ăǀ ĂŝůĂďůĞ�ĨŽƌ�ƚŚĞƐĞ�ƉĂƟĞŶƚƐ�ďƵƚ�ƉŽƐŝƟǀ Ğ�Ğī ĞĐƚƐ�ŽŶ�
neurologic features in A-d�ƉĂƟĞŶƚƐ�ŚĂǀ Ğ�ďĞĞŶ�ĂĐŚŝĞǀ ĞĚ�ďǇ�ĚĞǆĂŵĞƚŚĂƐŽŶĞ�ĂĚŵŝŶŝƐƚƌĂƟŽŶ�ƚŚƌŽƵŐŚ�
autologous erythrocytes (EryDex) in phase II and phase III clinical trials, leading us to explore the molecular
ŵĞĐŚĂŶŝƐŵƐ�ďĞŚŝŶĚ�ƚŚĞ�ĚƌƵŐ�ĂĐƟŽŶ͘ ��ƵƌŝŶŐ�ƚŚĞƐĞ�ŝŶǀ ĞƐƟŐĂƟŽŶƐ�ŶĞǁ ��dD �ǀ ĂƌŝĂŶƚƐ͕ �ǁ ŚŝĐŚ�Žriginated from
ĂůƚĞƌŶĂƟǀ Ğ�ƐƉůŝĐŝŶŐ�ŽĨ��dD �ŵĞƐƐĞŶŐĞƌ͕�ǁ ĞƌĞ�ĚŝƐĐŽǀ ĞƌĞĚ͕ �ĂŶĚ�ĚĞƚĞĐƚĞĚ�in vivo in the blood of A-d�ƉĂƟĞŶƚƐ�
treated with EryDex. Some of the new ATM variants, alongside an in silico designed one, were characterized
and examined in A-d�Į ďƌŽďůĂƐƚ�ĐĞůů�ůŝŶĞƐ͘ ��ŽŶǀ ĞŶƟŽŶĂů�ŝŶǀ ĞƐƟŐĂƟŽŶƐ�ĂŶĚ�ŵƵůƟ-omics approaches were
ĂĐŚŝĞǀ ĞĚ͘ ��dD �ǀ ĂƌŝĂŶƚƐ�ǁ ĞƌĞ�ĐĂƉĂďůĞ�ŽĨ�ƌĞƐĐƵŝŶŐ��dD �ĂĐƟǀ ŝƚǇ�ŝŶ��-d�ĐĞůůƐ͕ �ƉĂƌƟĐƵůĂƌůǇ�ŝŶ�ƚŚĞ�ŶƵĐůĞĂƌ�ƌŽůĞ�ŽĨ�
DNA DSBs ƌĞĐŽŐŶŝƟŽŶ�ĂŶĚ�ƌĞƉĂŝƌ͕�ĂŶĚ�ŝŶ�ƚŚĞ�ĐǇƚŽƉůĂƐŵŝĐ�ƌŽůĞ�ŽĨ�ŵŽĚƵůĂƟŶŐ�ĂƵƚŽƉŚĂŐǇ͕�ĂŶƟŽǆŝĚĂŶƚ�
ĐĂƉĂĐŝƚǇ�ĂŶĚ�ŵŝƚŽĐŚŽŶĚƌŝĂ�ĨƵŶĐƟŽŶĂůŝƚǇ͕�Ăůů�ŽĨ�ƚŚĞ�ĨĞĂƚƵƌĞƐ�ƚŚĂƚ�ĂƌĞ�ĐŽŵƉƌŽŵŝƐĞĚ�ŝŶ��-d�ďƵƚ�ĞƐƐĞŶƟĂů�ĨŽƌ�
neuroŶ�ƐƵƌǀ ŝǀ Ăů͘�dŚĞƐĞ�ŽƵƚĐŽŵĞƐ�ĂƌĞ�ƚƌŝŐŐĞƌĞĚ�ďǇ�ƚŚĞ�ŬŝŶĂƐĞ�ĂŶĚ�ĨƵƌƚŚĞƌ�ĨƵŶĐƟŽŶĂů�ĚŽŵĂŝŶƐ�ŽĨ�ƚŚĞ�ƚĞƐƚĞĚ�
�dD �ǀ ĂƌŝĂŶƚƐ͕ �ƚŚĂƚ�ĂƌĞ�ƵƐĞĨƵů�ĨŽƌ�ƌĞƐƚŽƌŝŶŐ�ĐĞůůƵůĂƌ�ĨƵŶĐƟŽŶĂůŝƚǇ͘�dŚĞ�in silico ĚĞƐŝŐŶĞĚ��dD �ǀ ĂƌŝĂŶƚ�ĞůŝĐŝƟŶŐ�
ŵŽƐƚ�ŽĨ�ƚŚĞ�ĨƵŶĐƟŽŶĂůŝƚǇ�ƌĞĐŽǀ Ğƌ�ŵĂǇ�ďĞ�ĞǆƉůŽŝƚĞĚ�ŝŶ�ŐĞŶĞ�ƚŚĞƌĂƉǇ�Žƌ�ŐĞŶĞ�ĚĞůŝǀ ĞƌǇ�ĨŽƌ�ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�ŽĨ��-
d�ƉĂƟĞŶƚƐ͘ �
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&ƵƐŝŽŶ�ĐŽŶƐƚƌƵĐƚƐ�ĨŽƌ�ŽƵƚĞƌ�ŵĞŵďƌĂŶĞ�ǀ ĞƐŝĐůĞƐ�;KD s ƐͿ�ƐƵƌĨĂĐĞ�ĨƵŶĐƟŽŶĂůŝǌĂƟŽŶ�
ǁ ŝƚŚ�ĂŶƟďŽĚǇ�ƉŽƌƟŽŶƐ͘ �̂ ŝŶŐůĞ��ŚĂŝŶ�&ƌĂŐŵĞŶƚ�s ĂƌŝĂďůĞ�;ƐĐ&ǀ Ϳ�ǀ Ɛ͘ �, ĞĂǀ Ǉ��ŚĂŝŶ�
Variable (VHH) domains.

&ƌĂŶĐĞƐĐĂ�D ĞŶƐŝƟĞƌŝ͕�' ŝƵůŝĂ�' ĂƵĚŝŶŽ͕ �>ƵĐĂ�ZŝĐĐŝĂƌĚŝ͕��ƌŝƐƟĂŶĂ�̂ ƚĞůůĂƚŽ͕ �&ĂďƌŝǌŝŽ��Ăů�WŝĂǌ͕�s ŝǀ ŝĂŶĂ�/ǌǌŽ

hŶŝǀ ĞƌƐŝƚă�Ěŝ�̂ ĂůĞƌŶŽ͕ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�D ĞĚŝĐŝŶĞ͕ �̂ ƵƌŐĞƌǇ�ĂŶĚ��ĞŶƟƐƚƌǇ͕��ĂƌŽŶŝƐƐŝ͕�/ƚĂůǇ

Abstract

Outer Membrane Vesicles (OMVs) are bacterial small proteo-liposomes naturally derived from the bulging
of the outer membrane in several Gram-ŶĞŐĂƟǀ Ğ�ďĂĐƚĞƌŝĂ͘ ��ŶƌŝĐŚŝŶŐ�KD s Ɛ�ǁ ŝƚŚ�ƐƉĞĐŝĮ Đ�ŵĞŵďƌĂŶĞ�
ƉƌŽƚĞŝŶƐ�ŵĂŬĞƐ�ƚŚĞŵ�ŽƉƟŵĂů�ĐĂŶĚŝĚĂƚĞƐ�ĨŽƌ�ƚŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ ŽĨ�ƐĞůĞĐƟǀ Ğ�ĚƌƵŐ�ĚĞůŝǀ ĞƌǇ�ƐǇƐƚĞŵƐ͘ �/Ŷ�ƚŚŝƐ�
ĐŽŶƚĞǆƚ͕ �ƉĂƌƟĐƵůĂƌůǇ�ƉƌŽŵŝƐŝŶŐ�ŝƐ�ƚŚĞ�ƵƐĞ�ŽĨ�ĂŶƟďŽĚŝĞƐ�ƚŽ�ĂĐŚŝĞǀ Ğ�ŶĂŶŽĐĂƌƌŝĞƌƐ�ĐĞůů-ƐƉĞĐŝĮ Đ�ƚĂƌŐĞƟŶŐ͘�, ĞƌĞ͕�
KD s Ɛ�ƐƵƌĨĂĐĞ�ĨƵŶĐƟŽŶĂůŝǌĂƟŽŶ�ǁ ŝƚŚ�Ěŝī ĞƌĞŶƚ�ĂŶƟďŽĚǇ�ƉŽƌƟŽŶƐ�ŝƐ�ĚĞƐĐƌŝďĞĚ͘ �t Ğ�ĚĞǀ ĞůŽƉĞĚ�Ěŝī ĞƌĞŶt
chimeras composed by the monomer of the membrane protein cytolysin A (ClyA) as a membrane scaffold, 
fused at the C-terminus either to a scFv or to a VHH camelid nanobody domain. Both constructs were
recombinantly expressed in Escherichia coli (E. coli) and their presence was screened in the purified OMVs. 
ZĞƐƵůƚƐ�ŚŝŐŚůŝŐŚƚĞĚ�Ă�ƐŝŐŶŝĮ ĐĂŶƚ�Ěŝī ĞƌĞŶĐĞ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƌĞĐŽŵďŝŶĂŶƚ�ƉƌŽĚƵĐƟŽŶ�ĂŶĚ�ƉƌŽƚĞŝŶ�ƉƌŽĐĞƐƐŝŶŐ�
Ğĸ ĐĂĐǇ͕�ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�Ěŝī ĞƌĞŶƚ�ĂŶƟďŽĚǇ�ĚŽŵĂŝŶ�ĨƵƐĞĚ�Ăƚ�ƚŚĞ��-terminus of the chimera. Indeed, VHH
constructs were efficiently targeted to E. coli OMVs, as inferred by Western Blot analysis of the purified 
vescicles. On the other hand, the scFv fusion construct was mainly found intracellularly; however, the
ŵŽĚŝĮ ĐĂƟŽŶ�ŽĨ�ƚŚĞ�ůĞĂĚĞƌ�ƉĞƉƟĚĞ�ƐĞƋƵĞŶĐĞ�ŽĨ�ƚŚĞ�ƐĐ&ǀ �ĐŽŶƐƚƌƵĐƚ�ĂůůŽǁ ĞĚ�ƚŚĞ�ƐƵĐĐĞƐƐĨƵů�ůŽĐĂůŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�
ĨƵƐŝŽŶ�ĐŽŶƐƚƌƵĐƚ�ŽŶ�KD s Ɛ͘ �dŚĞ�ĐŽƌƌĞĐƚ�ĞǆƉŽƐƵƌĞ�ǁ ĂƐ�ĐŽŶĮ ƌŵĞĚ�ƚŚƌŽƵŐŚ�Ă�ƉĂƌƟĂů�WƌŽƚĞŝŶĂƐĞ-K proteolysis
assay on OMVs, and an immunofluorescence experiment on E. coli recombinant cells. Finally, to evaluate 
ǁ ŚĞƚŚĞƌ�ƐĐ&ǀ �ĂŶĚ�s , , Ɛ�ĞǆƉƌĞƐƐĞĚ�ŽŶ�KD s Ɛ�ƉƌĞƐĞƌǀ Ğ�ƚŚĞ�ĐŽƌƌĞĐƚ�ĨƵŶĐƟŽŶĂů�ĨĞĂƚƵƌĞƐ͕ �ƉƌĞůŝŵŝŶĂƌǇ�ďŝŶĚŝŶŐ�
experiments were carried out through surface plasmon resonance.
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/ĚĞŶƟĮ ĐĂƟŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ĂŶƟďĂĐƚĞƌŝĂů�ĐŽŵƉŽƵŶĚƐ�ƚĂƌŐĞƟŶŐ�ƚŚĞ��E ��
polymerase III holoenzyme
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Abstract

�ŶƟďŝŽƟĐ�ƌĞƐŝƐƚĂŶĐĞ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵĂŝŶ�ĐĂƵƐĞƐ�ŽĨ�ĚĞĂƚŚ͕ �ĂŶĚ�ĂŶƟďŝŽƟĐƐ�ĐƵƌƌĞŶƚůǇ�ŝŶ�ƵƐĞ�ƐŽŵĞƟŵĞƐ�ĨĂŝů�ƚŽ�
counteract this problem. Protein-ƉƌŽƚĞŝŶ�ŝŶƚĞƌĂĐƟŽŶƐ�ĂƌĞ�ĞƐƐĞŶƟĂů�ŝŶ�ŵŝĐƌŽďŝĂů�ƉŚǇƐŝŽůŽŐǇ�ĚƵĞ�ƚŽ�ƚŚĞŝƌ�
central role in many physiological processĞƐ�ĂŶĚ�ƚŚĞǇ�ƌĞƉƌĞƐĞŶƚ�ŶĞǁ �ƚĂƌŐĞƚƐ�ĨŽƌ�ĂŶƟŵŝĐƌŽďŝĂů�ĚƌƵŐ�
discovery1,2͘ �dŚĞ�ŝŶƚĞƌĂĐƟŽŶ�ďĞƚǁ ĞĞŶ�α subunit and β-sliding clamp of DNA polymerase III holoenzyme 
ƌĞƉƌĞƐĞŶƚƐ�Ă�ƉƌŽŵŝƐŝŶŐ�ƚĂƌŐĞƚ�ĨŽƌ�ƌĞƉůŝĐĂƟŽŶ�ŝŶŚŝďŝƟŽŶ͘

The Bioluminescence Resonance Energy Transfer (BRET) assay is an excellent method to monitor protein-
ƉƌŽƚĞŝŶ�ŝŶƚĞƌĂĐƟŽŶƐ͘ �t Ğ�ŚĂǀ Ğ�ĚĞǀ ĞůŽƉĞĚ�ĂŶ�in vivo yeast-based version of BRET (yBRET3–6) reproducing the
Escherichia coli β-sliding clamp - α ƐƵďƵŶŝƚ�ŝŶƚĞƌĂĐƟŽŶ͕ �ƚŚĂƚ�ǁ ĂƐ�ƵƐĞĚ�ƚŽ�ƐĐƌĞĞŶ�Ă�ƚŽƚĂů�ŽĨ�ϭϭ͘ ϱϯϬ�
compounds. Of these, 6596 came from an untargeted library, while 4934 were selected by a structure-
based in silico screening.

Six hits and 28 structural analogues were tested for their binding to β-sliding clamp using a Protein Thermal 
^ŚŝŌ�ĂƐƐĂǇ�ƚŽ�Ğǀ ĂůƵĂƚĞ�ƚŚĞ�ƐƉĞĐŝĮ ĐŝƚǇ�ŽĨ�ƚŚĞ�ŵŽůĞĐƵůĞ�ƚŽǁ ĂƌĚ�ƚŚĞ�ƚĂƌŐĞƚ͘ �dŚĞŝƌ�ĂĐƟǀ ŝƚǇ�ǁ ĂƐ�ĂůƐŽ�ĐŽŶĮ ƌŵĞĚ�ŝŶ�
ǀ ŝƚƌŽ�ďǇ�ĐŽŵƉĞƟƟǀ Ğ��>/̂ ��ĂƐƐĂǇ�ĂŶĚ�ŝŶ�ƚŚĞ��E ��̂ ǇŶƚŚĞƐŝƐ�/ŶŚŝďŝƟŽŶ�ĂƐƐĂǇ7͘ �/Ŷ�ĂĚĚŝƟŽŶ͕ �ƚŚĞ�ŵŽůĞĐƵůĞƐ�
ĚŝƐƉůĂǇĞĚ�ĂŶƟŵŝĐƌŽďŝĂů�ĂĐƟǀ ŝƚǇ�ĂŐĂŝŶƐƚ�' ƌĂŵ-ŶĞŐĂƟǀ Ğ�;E. coli) and Gram-ƉŽƐŝƟǀ Ğ�;�ĂĐŝůůƵƐ�ƐƵďƟůŝƐ)
bacteria.

�ī ŽƌƚƐ�ĂƌĞ�ĐƵƌƌĞŶƚůǇ�ďĞŝŶŐ�ŵĂĚĞ�ƚŽ�ǀ ĂůŝĚĂƚĞ�ƚŚĞ�ŝŶƚĞƌĂĐƟŽŶ�ďĞƚǁ ĞĞŶ�ƚŚĞƐĞ�ŵŽůĞĐƵůĞƐ�ĂŶĚ�ƚŚĞ�β-sliding 
ĐůĂŵƉ�ƚŚƌŽƵŐŚ�ĐƌǇƐƚĂůůŝǌĂƟŽŶ�ĂƐƐĂǇƐ�ĂŶĚ�ƚŽ�ŝĚĞŶƟĨǇ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ĨĞĂƚƵƌĞƐ�ƚŚĂƚ�ĞŶĂďůĞ�ƚŚĞ�ďŝŶĚŝŶŐ�ŽĨ�
molecules to β-sliding clamp with the aim of ƐƵƉƉŽƌƟŶŐ�ƚŚĞ�ŽƉƟŵŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�Śŝƚ�ĐŽŵƉŽƵŶĚƐ�ƚŚƵƐ�
ŝĚĞŶƟĮ ĞĚ͘
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ϰ͘ ��ŽƌďĞů��͕ �̂ ĂƌƟŶŝ�̂ ͕ �>Ğǀ ĂƟ��͕ �Ğƚ�Ăů͘�̂ >�^��ŝƐĐŽǀ ͘ �ϮϬϭϳ ͖ ϮϮ;ϲ Ϳ͗ ϳ ϱϭ-759.



ϱ͘ �̂ ĂƌƟŶŝ�̂ ͕ �>Ğǀ ĂƟ��͕ �D ĂĐĐĞƐŝ�D ͕ �Ğƚ�Ăů͘���^��ŚĞŵ��ŝŽů͘�ϮϬϭϵ͖ ϭϰ;ϴͿ͗ ϭϳ Ϯϳ -1736.

ϲ ͘ ��ĂƉƵƚŽ��͕ �̂ ĂƌƟŶŝ�̂ ͕ �>Ğǀ ĂƟ��͕ �Ğƚ�Ăů͘��ŶƟďŝŽƟĐƐ͘ �ϮϬϮϮ͖ ϭϭ;ϭϬͿ͘ �ĚŽŝ͗ϭϬ͘ϯϯϵϬͬ ĂŶƟďŝŽƟĐƐϭϭϭϬϭϰϰϵ

7. Monsarrat C, Compain G, André C, et al. J Med Chem. 2021;64(23):17063-17078.

Categories

Biotechnology



218

WƌĞůŝŵŝŶĂƌǇ�ŝŶǀ ĞƐƟŐĂƟŽŶ ŽĨ�ĂŶƟƉƌŽůŝĨĞƌĂƟǀ Ğ�ĂĐƟǀ ŝƚǇ�ŽĨ�Astragalus
spuneri growing in Albania.
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Abstract

&ŝŶĚŝŶŐ�ŶĞǁ �ĂŶƟĐĂŶĐĞƌ�ĂŐĞŶƚƐ�ƚŚĂƚ�ǁ ŽƵůĚ�ƐŚŽǁ �Ă�ŶŽƟĐĞĂďůĞ�ƐĞůĞĐƟǀ Ğ�ĂŶƟƉƌŽůŝĨĞƌĂƟǀ Ğ�Ğī ĞĐƚ�ĂŐĂŝŶƐƚ�
abnormal cells, as well as minor toxic effect against normal untransformed cells is hugely important for the 
development of new drugs in oncology. Hence, ƚŚĞƌĞ�ŝƐ�Ă�ŶŽ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ůŝŬĞůŝŚŽŽĚ�ŽĨ�
ĂŶƟƉƌŽůŝĨĞƌĂƟǀ Ğ�ĂĐƟǀ ŝƚǇ�ŽĨ��ƐƚƌĂŐĂůƵƐ�ƐƉƵŶĞƌŝ�ƉůĂŶƚ�ĞǆƚƌĂĐƚƐ͘ ��ĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ŝŶŚŝďŝƚŽƌǇ�ƉŽƚĞŶƟĂů͕�
ĐŚƌŽŵŽƐŽŵĞ�ĂďĞƌƌĂƟŽŶ�ĂŶĚ�ĚŝƐƚƵƌďĂŶĐĞ�ŝŶ�ƚŚĞ�ŵŝƚŽƟĐ�ĐǇĐůĞ�ŽĨ��͘ �ƐƉƵŶĞƌŝ�ǁ ĂƐ�ƉĞƌĨŽƌŵĞĚ�ďǇ��ůůŝƵŵ�ĐĞƉĂ�
squĂƐŚ�ŵĞƚŚŽĚ͘ ��ǆĐŝƐĞĚ�ƟƉƐ�ǁ ĞƌĞ�Į ǆĞĚ�ŝŶ�ĂĐĞƚŽ-orcein for 48 hrs and the cellular and nuclear changes were
ĞǆĂŵŝŶĞĚ�ƵŶĚĞƌ�D ŽƟĐ�ůŝŐŚƚ�ŵŝĐƌŽƐĐŽƉĞ͕��ϭ�ƐĞƌŝĞƐ͘ ��ůůŝƵŵ�ĐĞůůƐ�ĞǆƉŽƐĞĚ�ƚŽ�Ěŝī ĞƌĞŶƚ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ǁ ĂƚĞƌ�
plant extracts (125, 300, 600, 1000 μg/ml) showed clearly increasing inhibitory growth change with 
ĞůĞǀ ĂƟŽŶ�ŝŶ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ͕ �ƌĞĂĐŚŝŶŐ�Ă�ŵĂǆŝŵƵŵ�ŽĨ�ϰϴ͘ϲϳ й ͘ �dŚĞ�ŵŝƚŽƟĐ�ŝŶĚĞǆ�ǀ ĂůƵĞƐ�ǁ ĞƌĞ�Ěŝī ĞƌĞĚ�
significantly at p˂ 0.05 than the control with the highest significant decrease observed is 52.1% at 1000 
μŐͬ ŵů�ǁ ĂƚĞƌ�ĞǆƚƌĂĐƚ͘ �̂ ƟĐŬŝŶĞƐƐ�ŝƐ�ŵŽƌĞ�ĐŽŵŵŽŶ�ƚŚĂŶ�Đ-mitosis, bridges, laggard chromosomes and
ĂƉŽƉƚŽƐŝƐ�ǁ ŝƚŚ�ŝŶĐƌĞĂƐŝŶŐ�ŝŶ�ǁ ĂƚĞƌ�ĞǆƚƌĂĐƚ�ĐŽŶĐĞŶƚƌĂƟŽŶ͘ ��ĂƐĞĚ�ŽŶ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ĐǇƚŽƚŽǆŝĐŝƚǇ͕�ŝƚ�ŝƐ�ƉŽƐƐŝďůĞ�
ƚŽ�ĂƐƐƵŵĞ�ƚŚĂƚ�ƚŚĞ�ƉƌŽŶŽƵŶĐĞĚ�ŝŶŚŝďŝƚŽƌǇ�ĂĐƟǀ ŝƚy of underexploited A. spuneri  extracts can affect cellular 
Ěŝǀ ŝƐŝŽŶ�ĂŶĚ�ƚŚƵƐ�ůĞĂĚ�ƚŽ�Ă�ĚĞĐƌĞĂƐĞ�ŝŶ�ĐĞůů�ƉƌŽůŝĨĞƌĂƟŽŶ�ďĞŝŶŐ�Ă�ŚĞůƉĨƵů�ĐĂŶĚŝĚĂƚĞ�ƚŽǁ ĂƌĚƐ�ĂŶƟ-cancer
property.

<ĞǇǁ ŽƌĚƐ͗ �ĂŶƟƉƌŽůŝĨĞƌĂƟǀ Ğ�ƉŽƚĞŶƟĂů͕�ƉůĂŶƚ͕ �ĞǆƚƌĂĐƚƐ͕ �Astragalus spuneri.
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Immuno-, h�͗ �ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ŶĞǁ ͕ �Ğī ĞĐƟǀ Ğ�ŐůǇĐŽĐŽŶũƵŐĂƚĞ�ǀ ĂĐĐŝŶĞƐ�ĨŽƌ�
tuberculosis
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Abstract

dƵďĞƌĐƵůŽƐŝƐ�;d�Ϳ�ŝƐ�ƐƟůů�Ă�ŵĂũŽƌ�ĐĂƵƐĞ�ŽĨ�ŝůů�ŚĞĂůƚŚ�ĂŶĚ�ŽŶĞ�ŽĨ�ƚŚĞ�ůĞĂĚŝŶŐ�ĐĂƵƐĞƐ�ŽĨ�ĚĞĂƚŚ�ǁ ŽƌůĚǁ ŝĚĞ�ϭ͘��ƚ�
ƉƌĞƐĞŶƚ͕ �ƚŚĞ�ŽŶůǇ�Ăǀ ĂŝůĂďůĞ�ǀ ĂĐĐŝŶĞ�ŝƐ�ƚŚĞ�ŽůĚ�ĂŶĚ�ƐĐĂƌĐĞůǇ�Ğī ĞĐƟǀ Ğ��ĂĐŝůůƵƐ��ĂůŵĞƩĞ-Guérin (BCG). Thus, a
new, efficacious vaccine is urgently needed.  

The use of glycoconjugate vaccines is a successful strategy employed to fight various pathologies [2]. 
^ƚĂƌƟŶŐ�ĨƌŽŵ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ƵƉ�ƚŽ�ŶŽǁ �ϯ ͕�ŽƵƌ�ǁ ŽƌŬ�ŝƐ�ĂŝŵĞĚ�Ăƚ�ƚŚĞ�ĚĞƐŝŐŶ�ĂŶĚ�ƉƌŽĚƵĐƟŽŶ�Ă�ƐĞƌŝĞƐ�ŽĨ�
subunit vaccines produced from selected recombinĂŶƚ�ĂŶƟŐĞŶŝĐ�ƉƌŽƚĞŝŶƐ�ŽĨ�D ǇĐŽďĂĐƚĞƌŝƵŵ�ƚƵďĞƌĐƵůŽƐŝƐ�
;d�ϭϬ͘ϰ�ĂŶĚ��Őϴϱ�Ϳ�ĂŶĚ�ĨƌŽŵ�ƚŚĞŝƌ�ĨƵƐŝŽŶ�;ĐŚŝŵĞƌŝĐͿ�ƉƌŽƚĞŝŶƐ͘ �/Ŷ�ŽƌĚĞƌ�ƚŽ�ĐŽŵďŝŶĞ�ƚŚĞ�ĂŶƟŐĞŶŝĐ�ƉƌŽƉĞƌƟĞƐ�
ŽĨ�ƚŚĞ�ƉƌŽƚĞŝŶƐ�ǁ ŝƚŚ�ƚŚĞ�ĂŶƟŐĞŶŝĐ�ĂŶĚͬ Žƌ�ŝŵŵƵŶŽŐĞŶŝĐ�ĐŚĂƌĂĐƚĞƌŝƐƟĐ�ŽĨ�ƚŚĞ�ůŝŶŬĞĚ�ŽůŝŐŽƐĂĐĐŚĂƌŝdes (double
Śŝƚ�ĂƉƉƌŽĂĐŚͿ͕ �ƉƌŽƚĞŝŶƐ�ŚĂǀ Ğ�ďĞĞŶ�ĞŶŐŝŶĞĞƌĞĚ�ƚŽ�ƌĞŵŽǀ Ğ�ƵŶǁ ĂŶƚĞĚ�ŐůǇĐŽƐǇůĂƟŽŶ�ƐŝƚĞƐ�ĂŶĚ�ƚŽ�ŝŵƉƌŽǀ Ğ�ƚŚĞŝƌ�
ƐŽůƵďŝůŝƚǇ�ďĞĨŽƌĞ�ƚŽ�ƉƌŽĐĞĞĚ�ǁ ŝƚŚ�ĐŚĞŵŝĐĂů�ŐůǇĐŽƐǇůĂƟŽŶ͘ �WƌŽƚĞŝŶ�ĞŶŐŝŶĞĞƌŝŶŐ�ŝƐ�Ěƌŝǀ ĞŶ�ďǇ�ďŝŽŝŶĨŽƌŵĂƟĐƐ�
ĂƉƉƌŽĂĐŚĞƐ�;Ğ͘ Ő͘�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ƉƌŽƚĞŝŶ�ƐŽůƵďŝůŝƚǇ�ĂŶĚ�ŽĨ�ƐĞƋƵĞŶƟĂů�ĂŶĚ�ƐƚƌƵĐƚƵƌĂů�ĞƉŝƚŽƉĞƐͿ�ĂŶĚ�ƉƌŽƚĞŝŶ�
ƉƌŽĚƵĐƟŽŶ�ŝƐ�ŽƉƟŵŝǌĞĚ�ƵƐŝŶŐ�ĂƉƉƌŽƉƌŝĂƚĞ�ĞǆƉƌĞƐƐŝŽŶ�ƐǇƐƚĞŵƐ�ĂŶĚ�ĐŽŶĚŝƟŽŶƐ�ĨŽƌ�ĞĂĐŚ�ǀ ĂƌŝĂŶƚƐ͘ �
' ůǇĐŽƐǇůĂƟŽŶ�ŝƐ�ƚŚĞŶ�ĐŽŶĚƵĐƚĞĚ�ĞŵƉůŽǇŝŶŐ�Ěŝī ĞƌĞŶƚ�ƐƵŐĂƌƐ�;ŵĂŝŶůǇ�ĂƌĂďŝŶŽŵĂŶŶĂŶƐͿ͕ �ďĂƐĞĚ on approaches
already set up [4].

dŚŝƐ�ƉƌŽũĞĐƚ͕ �ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƌĂƟŽŶĂů�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ƐĞŵŝ-ƐǇŶƚŚĞƟĐ�ŐůǇĐŽƉƌŽƚĞŝŶƐ͕ �ƌĞƉƌĞƐĞŶƚƐ�Ă�ŶĞǁ �ƐƚƌĂƚĞŐǇ�
ĨŽƌ�ĚĞǀ ĞůŽƉŝŶŐ�d��ǀ ĂĐĐŝŶĞƐ͕ �ƚŚĂƚ�ƐŚŽǁ Ɛ�ƚŚĞ�ƉŽƚĞŶƟĂů�ĨŽƌ�ĂƉƉůŝĐĂƟŽŶ�ƚŽ�ŽƚŚĞƌ�ƉĂƚŚŽůŽŐŝĞƐ͘
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�ŝŽƚĞĐŚŶŽůŽŐŝĐĂů�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ŵĞůĂŶŝŶ�ďǇ�Streptomyces nashvillensis by using
carob pods as substrates
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Abstract

Melanin is a natural pigment occurring in animals, plants, and microorganisms whose color changes from
yellow to black. As melanin is a good UV-ǀ ŝƐŝďůĞ�ůŝŐŚƚ�ĂďƐŽƌďĞƌ͕�ĨƌĞĞ�ƌĂĚŝĐĂů�ƐĐĂǀ ĞŶŐĞƌ͕�ĂŶƟŽǆŝĚĂŶƚ͕ �ĂŶĚ�
ŵĞƚĂů�ŝŽŶ�ĐŚĞůĂƚŽƌ͕�ŝƚ�ŚĂƐ�ƉŽƚĞŶƟĂů�ĂƉƉůŝĐĂƟŽŶƐ�ŝŶ�ĨŽŽĚ�ƉĂĐŬĂŐŝŶŐ͕�ĐŽƐŵĞƟĐ�ĂŶĚ�ƚĞǆƟůĞ�ŝŶĚƵƐƚƌŝĞƐ͘ �
E Žǁ ĂĚĂǇƐ�ŝƚ�ŝƐ�ŵĂŝŶůǇ�ƉƌŽĚƵĐĞĚ�ďǇ�ĞǆƚƌĂĐƟŽŶ�ĨƌŽŵ�ŵĂƌŝŶĞ�ĂŶŝŵĂů�ƟƐƐƵĞƐ�ǁ ŝƚŚ�ĞǆƉĞŶƐŝǀ Ğ�ĂŶĚ�ŶŽƚ�
sustainable processes. The possibility to biotechnologically produce melanin by Streptomyces strains have
ďĞĞŶ�ƉŽŽƌůǇ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƐŽ�ĨĂƌ͕�ĂƐ�ǁ Ğůů�ĂƐ�ƚŚĞ�ƵƐĞ�ŽĨ�ƌĂǁ �ůŝŐŶŽĐĞůůƵůŽƐĞ�ǁ ĂƐƚĞƐ�ĂƐ�ƐƵďƐƚƌĂƚĞƐ�ĨŽƌ�ŝƚƐ�
ƉƌŽĚƵĐƟŽŶ͘ �/Ŷ�ƚŚŝƐ�ƌĞƐĞĂƌĐŚ͕ �ϵϲ-Ś�ĞǆƉĞƌŝŵĞŶƚƐ�ǁ ĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ƚŽ�ĞǆƉůŽƌĞ�ĨŽƌ�ƚŚĞ�Į ƌƐƚ�ƟŵĞ�ƚŚĞ�ƉŽƐƐŝďŝůŝƚǇ�
to produce melanin by Streptomyces nashvillensis ͘ �dŚĞ�ŽƉƟŵĂů�ĐŽŶĚŝƟŽŶƐ�ŽĨ�ďĂĐƚĞƌŝĂů�ŐƌŽǁ ƚŚ�ĂŶĚ�ŵĞůĂŶŝŶ�
ƉƌŽĚƵĐƟŽŶ�ǁ ĞƌĞ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ďǇ�ƚĞƐƟŶŐ�Ěŝī ĞƌĞŶƚ�Ɖ, �ĂŶĚ�ƚĞŵƉĞƌĂƚƵƌĞ�ƉĂƌĂŵĞƚĞƌƐ͘ �ZĞƐƵůƚƐ�ƐŚŽǁ ĞĚ�ƚŚĂƚ�ƚŚĞ�
strain was able to produce melanin in a range of temperature between 26 and 28 °C, and of pH between
6.0 and 7.0, when grown on a yeast extract, malt extract-based medium at 250 rpm. Furthermore, carob
ƉŽĚƐ͕ �Ă�ǁ ĂƐƚĞ�ĨƌŽŵ�ƚŚĞ�ĨŽŽĚ�ŝŶĚƵƐƚƌǇ͕�ǁ ĞƌĞ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ĂƐ�ƉŽƚĞŶƟĂů�ƐƵďƐƚƌĂƚĞƐ�ƚŽ�ďĞ�ƐƵƉƉůĞŵĞŶƚĞĚ�ŝŶ�ƚŚĞ�
growth medium to increase the melanin ƐǇŶƚŚĞƐŝƐ͘ ��Ŷ�ĂĚĚŝƟŽŶ�ŽĨ�ĐĂƌŽď�ƉŽĚ�ƉŽĚƐ�ďĞƚǁ ĞĞŶ�ϭ͘ Ϭ�ĂŶĚ�ϱ͘ Ϭ�Őͬ >�
ĞŶŚĂŶĐĞĚ�ƚŚĞ�ƉŝŐŵĞŶƚ�ƉƌŽĚƵĐƟŽŶ�ƵƉ�ƚŽ�ϯ -folds, compared to the control. The produced melanin was
ƉƵƌŝĮ ĞĚ�ďǇ�ĂĐŝĚŝĐ�ƉƌĞĐŝƉŝƚĂƟŽŶ�ĨƌŽŵ�ƚŚĞ�ĐůĂƌŝĮ ĞĚ�ŚĂƌǀ ĞƐƚĞĚ�ďƌŽƚŚ͕ �ĂŶĂůǇǌĞĚ�ďǇ�hs �ĂďƐŽƌďĂŶĐe and for its
ĂŶƟŽǆŝĚĂŶƚ͕ �ƉŚŽƚŽ-ƉƌŽƚĞĐƟǀ Ğ�ĂŶĚ�ŚĞĂǀ Ǉ�ŵĞƚĂů�ĐŚĞůĂƚŽƌ�ƉƌŽƉĞƌƟĞƐ͘
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Abstract

dŚĞ�ĞĂƌůǇ�ƐƚĞƉƐ�ŽĨ�ǀ ŝƌĂů�ŝŶĨĞĐƟŽŶ�ŝŶǀ Žůǀ Ğ�ƉƌŽƚĞŝŶ�ĐŽŵƉůĞǆĞƐ�ĂŶĚ�ƐƚƌƵĐƚƵƌĂů�ůŝƉŝĚ�ƌĞĂƌƌĂŶŐĞŵĞŶƚƐ�ǁ ŚŝĐŚ�
characterize the peculiar strategies of each virus to invade permissive host cells. Members of the IFITM
protein family have been described as inhibitors of the entry of a broad range of viruses into the host cells.
Recently, it has been shown that SARS-CoV-Ϯ�ŝƐ�ĂďůĞ�ƚŽ�ŚŝũĂĐŬ�/&/dD Ϯ�ĨŽƌ�Ğĸ ĐŝĞŶƚ�ŝŶĨĞĐƟŽŶ͘ �, ĞƌĞ͕�ǁ Ğ�ƌĞƉŽƌƚ�
ƚŚĞ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�Ă�ŶĞǁ ůǇ�ŐĞŶĞƌĂƚĞĚ�ƐƉĞĐŝĮ Đ�ĂŶƟ-IFITM2 mAb able to impair Spike-mediated
ŝŶƚĞƌŶĂůŝǌĂƟŽŶ�ŽĨ�̂ �Z^-CoV-2 in host cells and, consequently, to reduce the SARS-CoV-2 cytopathic effects 
ĂŶĚ�ƐǇŶĐǇƟĂ�ĨŽƌŵĂƟŽŶ͘ �&ƵƌƚŚĞƌŵŽƌĞ͕�ƚŚĞ�ĂŶƟ-IFITM2 mAb reduced HSVs- and RSV-dependent cytopathic
Ğī ĞĐƚƐ͕ �ƐƵŐŐĞƐƟŶŐ�ƚŚĂƚ�ƚŚĞ�/&/dD Ϯ-mediated entry mechanism might be shared with other viruses besides
SARS-CoV-Ϯ͘ �dŚĞƐĞ�ƌĞƐƵůƚƐ�ƐŚŽǁ �ƚŚĞ�ƐƉĞĐŝĮ Đ�ƌŽůĞ�ŽĨ�/&/dD Ϯ�ŝŶ�ŵĞĚŝĂƟŶŐ�ǀ ŝƌĂů�ĞŶƚƌǇ�ŝŶƚŽ�ƚŚĞ�ŚŽƐƚ�ĐĞůů�ĂŶĚ�ŝƚƐ�
ĐĂŶĚŝĚĂĐǇ�ĂƐ�Ă�ĐĞůů�ƚĂƌŐĞƚ�ĨŽƌ�ĂŶƟǀ ŝƌĂů�ƚŚĞƌĂƉĞƵƟĐ�ƐƚƌĂƚĞŐŝĞƐ͘
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Abstract

Developing a sustainable bioprocess to convert low-value natural substrates to high-value products is an
ŝŶĐƌĞĂƐŝŶŐůǇ�ĂƩ ƌĂĐƟǀ Ğ�ƐƚƌĂƚĞŐǇ�ĚƵĞ�ƚŽ�ƚŚĞ�ůŽǁ Ğƌ�ĞĐŽůŽŐŝĐĂů�ĨŽŽƚƉƌŝŶƚ�ĂƐ�ĐŽŵƉĂƌĞĚ�ƚŽ�ĐŚĞŵŝĐĂů�ƐǇŶƚŚĞƐŝƐ͘ �
Lignin is the second most abundant polymer in EĂƚƵƌĞ͕�ĂůƐŽ�ǁ ŝĚĞůǇ�ŐĞŶĞƌĂƚĞĚ�ĚƵƌŝŶŐ�ďŝŽŵĂƐƐ�ĨƌĂĐƟŽŶĂƟŽŶ�
ŝŶ�ůŝŐŶŽĐĞůůƵůŽƐĞ�ďŝŽƌĞĮ ŶĞƌŝĞƐ͘ �>ŝŐŶŝŶ�ŝƐ�ŚĞƚĞƌŽŐĞŶĞŽƵƐ�ŝŶ�ĐŽŵƉŽƐŝƟŽŶ�ĂŶĚ�ƌĞĐĂůĐŝƚƌĂŶƚ�ƚŽ�ĚĞŐƌĂĚĂƟŽŶ͗ �Ăƚ�
present, 98% of lignin is burnt although it represents the richest natural source of aroŵĂƟĐƐ�ϭ͘�D ŽƌĞŽǀ Ğƌ͕�
wheat bran is an agricultural inexpensive by-product, usually used as livestock feed.

Recently, we developed an efficient green process for producing cis,cis-muconic acid (ccMA), a building
ďůŽĐŬ�ĨŽƌ�ƚŚĞ�ƐǇŶƚŚĞƐŝƐ�ŽĨ�ƉůĂƐƟĐƐ�Ϯ͕ ϯ ͕�ďĂƐĞĚ�ŽŶ͗ �ĂͿ�ƚŚĞ�ŽƉƟŵŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ĞǆƚƌĂĐƟŽŶ�ƉƌŽĐĞĚƵƌĞ�ŽĨ�ǀ ĂŶŝůůŝŶ�
ĨƌŽŵ�ůŝŐŶŝŶ�ĂŶĚ�ŽĨ�ĨĞƌƵůŝĐ�ĂĐŝĚ�ĨƌŽŵ�ǁ ŚĞĂƚ�ďƌĂŶ͖ �ďͿ�ƚŚĞ�ŐĞŶĞƟĐ�ĞŶŐŝŶĞĞƌŝŶŐ�ŽĨ�ĂŶ�E. coli strain expressing up
to seven recombinant enzymes [4]. The engineered E. coli strain converted lignin-derived vanillin into ccMA
ǁ ŝƚŚ�Ă�ƉƌŽĚƵĐƟǀ ŝƚǇ�ŽĨ�ϰ͘ Ϯ�ŵŐ�ŽĨ�ĐĐD �ͬ Ő�ŽĨ�<ƌĂŌ�ůŝŐŶŝŶ�ŝŶ�ϯϬ�ŵŝŶ͘ �̂ ƚĂƌƟŶŐ�from the wheat bran-derived
ferulic acid, ccMA was produced with a >95% conversion yield in 10 h, corresponding to 0.73 g of ccMA/g of
ĨĞƌƵůŝĐ�ĂĐŝĚ͕ �ĂŶĚ�Ϯ͘ Ϯ�ŵŐ�ŽĨ�ĐĐD �ͬ Ő�ŽĨ�ǁ ŚĞĂƚ�ďƌĂŶ͘ �dŚĞ�ŽƉƟŵŝǌĞĚ�ǁ ŚŽůĞ-cell biocatalysts could be combined
to create a bioƐǇŶƚŚĞƟĐ�ƉůĂƞŽƌŵ�ŽĨ�ƌĞůĞǀ ĂŶƚ�ĐŚĞŵŝĐĂůƐ͘

The proposed bioconversion system represents a sustainable, cost-ĐŽŵƉĞƟƟǀ Ğ�ƉƌŽĐĞƐƐ�ĨŽƌ�ƉƌŽĚƵĐŝŶŐ�ŚŝŐŚ�
value-added products obtained by combining metabolic engineering and the use of renewable biomasses.
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�ŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�Ă�ŶŽǀ Ğů�thermophilic xylanase from Alicyclobacillus mali FL18
and its heterologous expression in Sulfolobus acidocaldarius
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Abstract

Lignocellulosic residues are the most abundant renewable feedstock in nature and can be considered a
sustainable and low-cost source of useful compounds for the biochemical and biofuel industries. Xylan is
the main component of hemicellulose, it consists of a xylose backbone with β-1,4 linkages, and other 
ĐŽŵƉŽƵŶĚƐ͕ �ƐƵĐŚ�ĂƐ�ĂƌĂďŝŶŽƐĞ͕�ůŝŶŬĞĚ�ƚŽ�ƚŚĞ�ďĂĐŬďŽŶĞ͘�/ƚƐ�ĐŽŵƉůĞƚĞ�ĚĞŐƌĂĚĂƟŽŶ�ƌĞƋƵŝƌĞƐ�ĂŶ�ĂƌƌĂǇ�ŽĨ�
several enzymes, including endo-β-1,4-xylanase (EC 3.2.1.8) and β-xylosidase (EC 3.2.1.37) [1]. A novel 
endo-β-1,4-xylanase (AmXyn) from the thermo-acidophilic bacterium Alicyclobacillus mali FL18 [2] was
ďŝŽĐŚĞŵŝĐĂůůǇ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ͗ �ŝƚ�ŚǇĚƌŽůǇǌĞƐ�ǆǇůĂŶ�ŝŶƚŽ�ĨĞƌŵĞŶƚĂďůĞ�ƐƵŐĂƌƐ�ĞǆŚŝďŝƟŶŐ�Ă�ƉĞĐƵůŝĂƌ�
thermophilicity and stability in a wide range of pH, as well as a high tolerance to many chemicals. In
ĂĚĚŝƟŽŶ͕ �ŝƚ�ƐŚŽǁ Ɛ�Ă�ŐŽŽĚ�ĚĞŐƌĞĞ�ŽĨ�ƐǇŶĞƌŐǇ�ŝŶ�ǆǇůĂŶ�ĚŝŐĞƐƟŽŶ�ǁ ŝƚŚ�ƚŚĞ�ƉƌĞǀ ŝŽƵƐůǇ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�β-
xylosidase (AmβXyl) from A. mali FL18 [3].

KƵƌ�ĂƩ ĞŶƟŽŶ�ŚĂƐ�ĂůƐŽ�ďĞĞŶ�ĨŽĐƵƐĞĚ�ŽŶ�ƚŚĞ�ŚĞƚĞƌŽůŽŐŽƵƐ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�AmXyn in Sulfolobus acidocaldarius,
a thermo-ĂĐŝĚŽƉŚŝůŝĐ�ĂƌĐŚĂĞŽŶ�ƚŚĂƚ�ĐŽƵůĚ�ďĞ�Ă�ŐŽŽĚ�ĐĂŶĚŝĚĂƚĞ�ĨŽƌ�ŚĞŵŝĐĞůůƵůŽƐĞ�ƐĂĐĐŚĂƌŝĮ ĐĂƟŽŶ�ƐŝŶĐĞ�ŝƚ�ŝƐ�
able to transport pentose sugars [4]; however, it lacks enzymes capable of degrading hemicellulose and in
ƉĂƌƟĐƵůĂƌ�ǆǇůĂŶ͘ �dŚĞ�ŐĞŶĞƟĐ�ŵĂŶŝƉƵůĂƟon system with no mobile elements [5] is being developed to obtain
ŐĞŶŽŵŝĐ�ŝŶƚĞŐƌĂƟŽŶ�ŽĨ��ŵyǇŶ�ŝŶ�S. acidocaldarius.
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Engineered Saccharomyces cerevisiae for the upcycling of polyethylene
terephthalate (PET) monomers
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Abstract

WůĂƐƟĐ�ŚĂƐ�ďĞĐŽŵĞ�ĂŶ�ŝŶĚŝƐƉĞŶƐĂďůĞ�ŵĂƚĞƌŝĂů�ŝŶ�ŵĂŶǇ�Į ĞůĚƐ͕ �ǁ ŝƚŚ�ƉƌŽĚƵĐƟŽŶ�ŝŶĐƌĞĂƐŝŶŐ�Ğǀ ĞƌǇ�ǇĞĂƌ͖�
ŚŽǁ Ğǀ Ğƌ͕�ŵŽƐƚ�ŽĨ�ƚŚĞ�ƉůĂƐƟĐ�ǁ ĂƐƚĞ�ŝƐ�ƐƟůů�ŝŶĐŝŶĞƌĂƚĞĚ�Žƌ�ůĂŶĚĮ ůůĞĚ�ĂŶĚ͕ �ŽŶůǇ�ϭϬй �ŽĨ�ƚŚĞ�ŶĞǁ �ƉůĂƐƟĐ�ŝƐ�
ƌĞĐǇĐůĞĚ�Ğǀ ĞŶ�ŽŶĐĞ͘��ŵŽŶŐ�Ăůů�ƉůĂƐƟĐƐ͕ �W�d�ŝƐ�ŽŶĞof the most produced polyesters worldwide (56
D ƚͬ ǇĞĂƌͿ͕ �ĂŶĚ�ƌĞĐĞŶƚůǇ͕�ŝƚƐ�ĞŶǌǇŵĂƟĐ�ŚǇĚƌŽůǇƐŝƐ�ŚĂƐ�ďĞĞŶ�ƉƌŽǀ ĞŶ�Ăƚ�ŝŶĚƵƐƚƌŝĂů�ůĞǀ Ğů͘�, ĞŶĐĞ͕�ƚŚĞ�Ăǀ ĂŝůĂďŝůŝƚǇ�
ŽĨ�ŶĞǁ �ƐƚƌĂƚĞŐŝĞƐ�ĨŽƌ�ƚŚĞ�ĐŽŶǀ ĞŶŝĞŶƚ�ĞǆƉůŽŝƚĂƟŽŶ�ŽĨ�W�d-monomers is now increasingly relevant.

This work focuses on the development of new microbial routes for the upcycling of PET-derived monomers
(terephthalic acid (TPA) and ethylene glycol (EG)) into industrially relevant organic acids (protocatechuic
ĂĐŝĚ�ĂŶĚ�ŐůǇĐŽůŝĐ�ĂĐŝĚͿ͘ �dŚĞ�ĐŽŵďŝŶĞĚ�ƵƐĞ�ŽĨ�ƚŚĞ�ŽƉƟŵŝǌĞĚ�ƐǇŶƚŚĞƟĐ�ďŝŽůŽŐǇ�ƚŽŽů�;�ĂƐǇ-MISE toolkit)1 and
metabolic engineering approaches allowed us to create Saccharomyces cerevisiae strains harboring ad-hoc
designed pathways for the above-ŵĞŶƟŽŶĞĚ�ďŝŽĐŽŶǀ ĞƌƐŝŽŶƐ͘

dŚĞ�ƉƌŽŵŝƐŝŶŐ�ŽƵƚĐŽŵĞƐ�ƚŚĂƚ�ƌĞƐƵůƚĞĚ�ĨƌŽŵ�ĨƌƵŝƞƵů��ĞƐŝŐŶ-Build-Test-Learn cycles will be here illustrated.
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Abstract

&ĞƌƌŝƟŶ�ŶĂŶŽĐĂŐĞƐ�;, &ŶͿ�Žī Ğƌ�ŶĞǁ �ƚŚĞƌĂƉĞƵƟĐ�ŽƉƟŽŶƐ͕ �ƉŽƚĞŶƟĂůůǇ�ĂůůŽǁ ŝŶŐ�ƚŚĞ�ƐƉĞĐŝĮ Đ�ĚƌƵŐ�ĚĞůŝǀ ĞƌǇ�ƚŽ�
ĐĂŶĐĞƌ�ĐĞůůƐ͕ �ĂƐ�ǁ Ğůů�ĂƐ�ƚŚĞ�ƉŽƐƐŝďŝůŝƚǇ�ŽĨ�ĞǆƉůŽŝƟŶŐ�ƚŚĞŵ�ĂƐ�ŶĂŶŽƚƌĂĐĞƌƐ�ĨŽƌ�ƚƵŵŽƌ�ĚĞƚĞĐƟŽŶ�ϭ-2]. HFn are
protein-ďĂƐĞĚ�ŶĂŶŽƉĂƌƟĐůĞƐ�ĚŝƐƉůĂǇŝŶŐ�Ă�ŶĂƚƵƌĂů�ƚƵŵŽƌ�ƌĞĐŽŐŶŝƟŽŶ�ƚŚĂŶŬƐ�ƚŽ�ƚŚĞŝƌ�ĐĂƉĂďŝůŝƚǇ�ƚŽ�ŝŶƚĞƌĂĐƚ�
with the Transferrin receptor 1, which is overexpressed in most of solid cancers. We assessed the feasibility
of indocyanine green-ůŽĂĚĞĚ�;/�' Ϳ�ĨĞƌƌŝƟŶ�ŶĂŶŽĨŽƌŵƵůĂƟŽŶ�;, &Ŷ-ICG) as tumor specific nanotracer in 
image-ŐƵŝĚĞĚ�ƐƵƌŐĞƌǇ�ĂƉƉƌŽĂĐŚĞƐ͘ ��ŌĞƌ�ĐŽŶĮ ƌŵŝŶŐ�ŝƚƐ�ĂďŝůŝƚǇ�ƚŽ�ĂĐĐƵŵƵůĂƚĞ�Ăƚ�ƚŚĞ�ƉƌŝŵĂƌǇ�ƚƵŵŽƌ͕�ǁ Ğ�ĂƌĞ�
Ğǀ ĂůƵĂƟŶŐ�ŝƚƐ�ĐĂƉĂďŝůŝƚǇ�ƚŽ�ĚĞƚĞĐƚ�Ğǀ ĞŶ�ŵĞƚĂƐƚĂƟĐ�ĐĞůůƐ�ďǇ�ŝŵƉƌŽǀ ŝŶŐ�ƚŚĞ�ŶĂŶŽƚƌĂĐĞƌ͛Ɛ�ƉĞƌĨŽƌŵĂŶĐĞƐ�ŝŶ�
terms of stability and ciƌĐƵůĂƟŽŶ�ƟŵĞ͘�dŽ�ƚŚŝƐ�ĞŶĚ͕ �ǁ Ğ�ĚĞǀ ĞůŽƉĞĚ�Ă�ĨĞƌƌŝƟŶ�ǀ ĂƌŝĂŶƚ�ŶĂŵĞĚ�, &Ŷ-PAS via
ƌĞĐŽŵďŝŶĂŶƚ�ƉƌŽĚƵĐƟŽŶ�ŝŶ��͘ �ĐŽůŝ͘���WƌŽůŝŶĞ-Alanine-^ĞƌŝŶĞ�ƐĞƋƵĞŶĐĞ�ǁ ĂƐ�ŐĞŶĞƟĐĂůůǇ�ŝŶƐĞƌƚĞĚ�Ăƚ�ƚŚĞ�E -
ƚĞƌŵŝŶƵƐ�ŽĨ�ĞĂĐŚ�ĨĞƌƌŝƟŶ�ƐƵďƵŶŝƚ�ĨŽůůŽǁ ĞĚ�ďǇ�Ă�ĐůĞĂǀ ĂďůĞ�ƐŝƚĞ�ƌĞĐŽŐŶŝǌĞĚ�by tumor metalloproteinases to
ĞŶƐƵƌĞ�ƚŚĞ�ƌĞůĞĂƐĞ�ŽĨ�W�^�ƐĞƋƵĞŶĐĞƐ�ĂŶĚ�ƚŽ�ƌĞƐƚŽƌĞ�ƚŚĞ�ŝŶƚĞƌĂĐƟŽŶ�ǁ ŝƚŚ�ƚƵŵŽƌ�ĐĞůůƐ�ŝŶ�ƚŚĞ�ƚƵŵŽƌ�
microenvironment [3]. Then, ICG was encapsulated into HFn-PAS and injected in vivo in a murine model of
breast cancer. The evaluĂƟŽŶ�ŽĨ�ŇƵŽƌĞƐĐĞŶĐĞ�Ăƚ�ƚƵŵŽƌ�ŽďƚĂŝŶĞĚ�ďǇ�ŽƉƟĐĂů�ŝŵĂŐŝŶŐ�ƌĞǀ ĞĂůĞĚ�Ă�ƐŝŐŶŝĮ ĐĂŶƚůǇ�
ŚŝŐŚĞƌ�ĂĐĐƵŵƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ŶĂŶŽƚƌĂĐĞƌ�ĐŽŵƉĂƌĞĚ�ƚŽ�/�' �ĨƌĞĞ�ĂŶĚ�Ă�ƐƵƉĞƌŝŽƌ�ƌĞƚĞŶƟŽŶ�ƵŶƟů�ŽŶĞ�ǁ ĞĞŬ͘�
Moreover, by analyzing the signal-to-ŶŽŝƐĞ�ƌĂƟŽ͕ �ǁ Ğ�ŽďƐĞƌǀ ĞĚ�Ă�ƉƌŽŵŝŶĞŶt advantage of HFn-PAS-ICG, thus
ŝŵƉƌŽǀ ŝŶŐ�ƚŚĞ�ůĞƐŝŽŶ�ƐŝŐŶĂů�ŝĚĞŶƟĮ ĐĂƟŽŶ�ĂŶĚ�ƌĞĚƵĐŝŶŐ�ƚŚĞ�ďĂĐŬŐƌŽƵŶĚ�ŶŽŝƐĞ�ǁ ŚŝĐŚ�ŝƐ�ĞƐƐĞŶƟĂů�ƚŽ�
ĚŝƐĐƌŝŵŝŶĂƚĞ�ƚƵŵŽƌ�ĐĞůůƐ�ĨƌŽŵ�ŚĞĂůƚŚǇ�ƟƐƐƵĞƐ͘
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ĨĞƌƌŝƟŶ�ŝŵƉƌŽǀ ĞƐ�ŝŶ�ǀ ŝǀ Ž�ďŝŽĚŝƐƚƌŝďƵƟŽŶ�ĂŶĚ�ŵŝƚŽǆĂŶƚƌŽŶĞ�ĞŶĐĂƉƐƵůĂƟŽŶ�ŚŽŵŽŐĞŶĞŝƚǇ͘�:ŽƵƌŶĂů�ŽĨ�
Controlled Release 275, 177–185 (2018).
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Abstract

dŚĞ�ƉƌŽƉĞƌ�ĨƵŶĐƟŽŶŝŶŐ�ŽĨ�ĐĂƌĚŝĂĐ�ŵƵƐĐůĞ�ĐĞůůƐ�ƌĞůŝĞƐ�ŽŶ�ƚŚĞ�ǀ ŽůƚĂŐĞ-gated sodium channel Nav1.5, which
ŵĞĚŝĂƚĞƐ�ƚŚĞŝƌ�ĚĞƉŽůĂƌŝǌĂƟŽŶ͘ �̂ ŝĂůǇůĂƟŽŶ�ŝƐ�ĞƐƐĞŶƟĂů�ĨŽƌ�ƚŚĞ�ĨƵŶĐƟŽŶĂůŝƚǇ�ŽĨ�EĂǀ ϭ͘ ϱ�ĚƵĞ�ƚŽ�ŝƚƐ�ŶĞŐĂƟǀ Ğ�
ĐŚĂƌŐĞ͕�ĂŶĚ�ŝƚƐ�ĂůƚĞƌĂƟŽŶ�ŚĂƐ�ďĞĞŶ�ŽďƐĞƌǀ ĞĚ in various cardiovascular diseases, including Chagas disease
ĂŶĚ�ĐŽŶŐĞŶŝƚĂů�ĚŝƐŽƌĚĞƌƐ�ŽĨ�ŐůǇĐŽƐǇůĂƟŽŶ�Ăī ĞĐƟŶŐ�ƚŚĞ�ŚĞĂƌƚ͘ �̂ ŝĂůǇůĂƟŽŶ�ƐƚĂƚƵƐ�ĐŚĂŶŐĞƐ�ŚƵŵĂŶ�ĂĚƵůƚ�ůŝĨĞ͕�
ŝŵƉĂĐƟŶŐ�ƚŚĞ�ďƌĂŝŶ�ĂŶĚ�ŵƵƐĐůĞƐ͘ ��ĂƌĚŝĂĐ�ĂƌƌŚǇƚŚŵŝĂƐ�ŝŶĐƌĞĂƐĞ�ŝŶ�ƉƌĞǀ ĂůĞŶĐĞ�ǁ ŝƚŚ�ĂŐĞ�Ănd contribute to
ŚŝŐŚĞƌ�ŵŽƌďŝĚŝƚǇ�ĂŶĚ�ŵŽƌƚĂůŝƚǇ�ŝŶ�ŽůĚĞƌ�ƉĞŽƉůĞ͖�ǁ Ğ�ĂŝŵĞĚ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ĂŐĞ-related changes
ŝŶ�ƐŝĂůǇůĂƟŽŶ�ŽŶ�EĂǀ ϭ͘ ϱ�ĐŚĂŶŶĞůƐ�ŝŶ�ĐĂƌĚŝĂĐ�ĐĞůůƐ͘ �dŚŝƐ�ƐƚƵĚǇ�ĂŶĂůǇǌĞĚ�ƚŚĞ�ůĞǀ ĞůƐ�ŽĨ�ƚŚĞ�EĂǀ ϭ͘ ϱ�ƉƌŽƚĞŝŶ�ĂŶĚ�
sialic acid (α-2,3 and α-2,6) ŝŶ�ŚĞĂƌƚ�ƟƐƐƵĞ�ĨƌŽŵ�ĂŶ�ĂŐŝŶŐ�ŵŽƵƐĞ�ŵŽĚĞů͘�/Ŷ-vitro experiments using cell lines
expressing Nav1.5 channels and induced pluripotent stem cell-derived cardiomyocytes (iPSC-CMs) to
examine the role of sialic acid in Nav1.5 channel biosynthesis, trafficŬŝŶŐ͕�ĚĞŐƌĂĚĂƟŽŶ͕ �ĂŶĚ�ƌĞĐǇĐůŝŶŐ�ĂŶĚ�
ƉĂƚĐŚ�ĐůĂŵƉ�ĂŶĂůǇƐŝƐ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ĐŚĂŶŐĞƐ�ŝŶ�ƐŽĚŝƵŵ�ŝŽŶ�ĐƵƌƌĞŶƚ͘ �K Ƶƌ�ƌĞƐƵůƚƐ�ƌĞǀ ĞĂůĞĚ�Ă�ƉŽƐŝƟǀ Ğ�
ĐŽƌƌĞůĂƟŽŶ�ďĞƚǁ ĞĞŶ�EĂǀ ϭ͘ ϱ�ƉƌŽƚĞŝŶ�ůĞǀ ĞůƐ�ĂŶĚ�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ƐŝĂůŝĐ�ĂĐŝĚ�ŝŶ�ĂŐĞĚ�ŵŝĐĞ͘�/Ŷ-ǀ ŝƚƌŽ͕ �ƚŚĞ�ƌĞĚƵĐƟŽŶ�
in sialylaƟŽŶ�ƐƚĂƚƵƐ�ƐĞĞŵƐ�ƚŽ�ŝŶĚƵĐĞ�EĂǀ ϭ͘ ϱ�ĐŚĂŶŶĞů�ŝŶƚĞƌŶĂůŝǌĂƟŽŶ�ƚŚĂƚ�ŝƐ�ƌĞǀ ĞƌƐĞĚ�ďǇ�ĂĚĚŝŶŐ�ĞǆŽŐĞŶŽƵƐ�
mannosamine. In conclusion, our findings suggest that age-ƌĞůĂƚĞĚ�ĚĞĐƌĞĂƐĞƐ�ŝŶ�ƐŝĂůǇůĂƟŽŶ�ƐƚĂƚƵƐ�ŝŶ�ĐĂƌĚŝĂĐ�
ƟƐƐƵĞ�ŝŶĚƵĐĞ�EĂǀ ϭ͘ ϱ�ĐŚĂŶŶĞů�ŝŶƚĞƌŶĂůŝǌĂƟŽŶ͘ �D ŽĚƵůĂƟŶŐ�ƐŝĂůŝĐ�ĂĐŝĚ�ůĞǀ ĞůƐ�ĐŽƵůĚ�ďĞ�Ă�ƉƌŽŵŝƐŝŶŐ�ƚŚĞƌĂƉĞƵƟĐ�
ƐƚƌĂƚĞŐǇ�ƚŽ�ƉƌĞǀ ĞŶƚ�ĐĂƌĚŝĂĐ�ĚǇƐĨƵŶĐƟŽŶ�ŝŶ�ƚŚĞ�ĞůĚĞƌůǇ͘
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Combined Treatment of Cancer Cells Using Allyl Palladium Complexes Bearing
Purine-�ĂƐĞĚ�E , ��>ŝŐĂŶĚƐ�ĂŶĚ�D ŽůĞĐƵůĞƐ�dĂƌŐĞƟŶŐ�D ŝĐƌŽZE �Ɛ�ŵŝZ-221-3p and
miR-222-ϯƉ͗ �̂ ǇŶĞƌŐŝƐƟĐ��ī ĞĐƚƐ�ŽŶ��ƉŽƉƚŽƐŝƐ
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Abstract

dŽ�ĚĞǀ ĞůŽƉ�ŶŽǀ Ğů�ĂŶĚ�ŵŽƌĞ�Ğī ĞĐƟǀ Ğ�ĂŶƟĐĂŶĐĞƌ�ƚŚĞƌĂƉǇ�ƐƚƌĂƚĞŐŝĞƐ͕ �ĐŽŵďŝŶĞĚ�ƚƌĞĂƚŵĞŶƚƐ�ƵƐŝŶŐ�ůŽǁ Ğƌ�
dosages of different drugs are studied. In this regard, new findings from our research group have 
ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĞ�Ğĸ ĐĂĐǇ�ŽĨ�ƉĞƉƟĚĞ�ŶƵĐůĞŝĐ�ĂĐŝĚƐ�ĂďůĞ�ƚŽ�target miR-221 in triggering apoptosis in a variety
of tumor cells, including glioblastoma and colon cancer cells. Recently, we also described a series of new
ƉĂůůĂĚŝƵŵ�ĂůůǇů�ĐŽŵƉůĞǆĞƐ�ƐŚŽǁ ŝŶŐ�ƐƚƌŽŶŐ�ĂŶƟƉƌŽůŝĨĞƌĂƟǀ Ğ�ĂĐƟǀ ŝƚǇ�ŽŶ�Ěŝī ĞƌĞŶƚ�ƚƵŵŽƌ�ĐĞůů�ůŝŶĞƐ [1]. The
ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�ǁ ĂƐ�ĂŝŵĞĚ�Ăƚ�ŝŶǀ ĞƐƟŐĂƟŶŐ�ƚŚĞ�ďŝŽůŽŐŝĐĂů�Ğī ĞĐƚƐ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ĂĐƟǀ Ğ�ĐŽŵƉŽƵŶĚ�ƚĞƐƚĞĚ�ŝŶ�
ĐŽŵďŝŶĂƟŽŶ�ǁ ŝƚŚ�ĂŶƚĂŐŽŵŝZE ��ŵŽůĞĐƵůĞƐ�ƚĂƌŐĞƟŶŐ�ƚǁ Ž�ŵŝZE �Ɛ͕ �ŵŝZ-221-3p and miR-222-3p. The results
ƐŚŽǁ �ƚŚĂƚ�ƚŚĞ�ĐŽŵďŝŶĂƟŽŶ�ƚŚĞƌĂƉǇ�ƵƐŝŶŐ�ƚŚĞƐe antagomiRNAs and the palladium allyl complex 4d
ĚĞƚĞƌŵŝŶĞƐ�ƐǇŶĞƌŐŝƐƟĐ�Ğī ĞĐƚƐ�ŝŶ�ŝŶĚƵĐŝŶŐ�ĂƉŽƉƚŽƐŝƐ͕ �ƐƵƉƉŽƌƟŶŐ�ƚŚĞ�ĐŽŶĐĞƉƚ�ƚŚĂƚ�ƚŚĞ�ĐŽŵďŝŶĂƟŽŶ�
ƚƌĞĂƚŵĞŶƚ�ŽĨ�ĐĂŶĐĞƌ�ĐĞůůƐ�ǁ ŝƚŚ�ĂŶƚĂŐŽŵŝZE �Ɛ�ƚĂƌŐĞƟŶŐ�ƐƉĞĐŝĮ Đ�ƵƉƌĞŐƵůĂƚĞĚ�ŽŶĐŽŵŝZE �Ɛ�ĂŶĚ�ŵĞƚĂů-based
compouŶĚƐ�ƌĞƉƌĞƐĞŶƚƐ�Ă�ƉƌŽŵŝƐŝŶŐ�ƚŚĞƌĂƉĞƵƟĐ�ƐƚƌĂƚĞŐǇ�ǁ ŚŝůĞ�ƌĞĚƵĐŝŶŐ�ƐŝĚĞ�Ğī ĞĐƚƐ�Ăƚ�ƚŚĞ�ƐĂŵĞ�ƟŵĞ͘�dŚĞ�
combined treatments of colon cancer HT29 and glioblastoma U251 cells based on compound 4d (4d + miR-
221-3p inhibitor and 4d + miR-222-3p inhibitor) and on the ŬŶŽǁ Ŷ��ŝƐƉůĂƟŶ�;�ŝƐWƚ�н�ŵŝZ-221-3p inhibitor
and CisPt + miR-222-ϯƉ�ŝŶŚŝďŝƚŽƌͿ�ůĞĚ�ƚŽ�ĂŶ�ĂƉŽƉƚŽƐŝƐ�ŝŶĚƵĐƟŽŶ�ƚŚĂƚ�ǁ ĂƐ�ĨŽƵŶĚ�ƚŽ�Ăůǁ ĂǇƐ�ďĞ�ŚŝŐŚĞƌ�ƚŚĂŶ�ƚŚĞ�
sum of the different treatments. In conclusion, the combined use of metal-ďĂƐĞĚ�ĂŶƟĐĂŶĐĞƌ�ĂŐĞŶƚƐ�
(compound 4d) and inhibitors of upregulated “oncomiRNAs” seems to be a promising method in the field of 
ĚĞǀ ĞůŽƉŝŶŐ�Ğĸ ĐŝĞŶƚ�ĂŶƟĐĂŶĐĞƌ�ƚŚĞƌĂƉŝĞƐ͕ �ĂĐĐŽƌĚŝŶŐ�ƚŽ�ŽƵƌ�ƌĞƐƵůƚƐ�Ϯ͘
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�Ğǀ ĞůŽƉŵĞŶƚ�ŽĨ�ŶĞǁ �ďŝŽůŽŐŝĐĂů�ĚƌƵŐƐ�ĨŽƌ�ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�ŽĨ�ĨƵŶŐĂů�ŝŶĨĞĐƟŽŶƐ
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Magnani1,2
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Abstract

&ƵŶŐĂů�ŝŶĨĞĐƟŽŶƐ�ƌĞƉƌĞƐĞŶƚ�Ă�ƐĞƌŝŽƵƐ�ƚŚƌĞĂƚ�ƚŽ�ƚŚĞ�ŐůŽďĂů�ŚĞĂůƚŚ͘ �dŚĞ�ƐƉƌĞĂĚ�ŽĨ�ƌĞƐŝƐƚĂŶĐĞ�ĂŶĚ�ƚŚĞ�
ĂƉƉĞĂƌĂŶĐĞ�ŽĨ�ƐƉĞĐŝĞƐ�ŝŶƚƌŝŶƐŝĐĂůůǇ�ůĞƐƐ�ƐƵƐĐĞƉƟďůĞ�ƚŽ�ƚŚĞ�ĚƌƵŐƐ�ĐƵƌƌĞŶƚůǇ�Ăǀ ĂŝůĂďůĞ�ŵĂŬĞ�ƚŚĞ�ŚƵŶƚ�ĨŽƌ�ŶĞǁ �
ĂŶƟĨƵŶŐĂů�ĂŐĞŶƚƐ�ĞǆƚƌĞŵĞůǇ�ƵƌŐĞŶƚ1,2͘ ��ŝī ĞƌĞŶƚ�ƚŚĞƌĂƉĞƵƟĐ�ƐƚƌĂƚĞŐŝĞƐ�ǁ ĞƌĞ�ĐŽŶƐŝĚĞƌĞĚ͕ �ĂŶĚ͕ �ĂŵŽŶŐ�ƚŚĞŵ͕ �
ƚŚĞ�ƵƐĞ�ŽĨ�ďŝŽůŽŐŝĐĂů�ĚƌƵŐƐ�ŝƐ�ĂŶ�ŝŶƚĞƌĞƐƟŶŐ�ĂƉƉƌŽĂĐŚ͘ ��ĞƐƉŝƚĞ�ƚŚĞ�ƐĞǀ ĞƌĂů�ďŽƩ ůĞŶĞĐŬƐ�ƚŚĂƚ�ůĞĚ�ƚŽ�ƚŚĞ�ĨĂŝůƵƌĞ�
ŽĨ�ƐĞǀ ĞƌĂů�ƐƚƵĚŝĞƐ͕ �ŚĞƌĞŝŶ�ǁ Ğ�ƉƌĞƐĞŶƚ�Ă�ƐƵĐĐĞƐƐĨƵů�ŚƵŵĂŶŝǌĞĚ�ŵŽŶŽĐůŽŶĂů�ĂŶƟbody (mAb) called Dia-T513,4.
Dia-dϱϭ�ŝƐ�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�Ă�ŚƵŵĂŶŝǌĂƟŽŶ�ƉƌŽĐĞƐƐ�ŽĨ�ƚŚĞ�ŵƵƌŝŶĞ�ŵŽŶŽĐůŽŶĂů�ĂŶƟďŽĚǇ�Ϯ' ϴ͘��ŽƚŚ�ĂŶƟďŽĚŝĞƐ�
ƐĞůĞĐƟǀ ĞůǇ�ƌĞĐŽŐŶŝǌĞ�β-1,3 glucans, vital components of the fungal cell wall, but with an affinity that is 
higher for the humanized mAb compared to the murine parental. Dia-T51 resulted efficient in controlling 
ĂůŽŶĞ�ĨƵŶŐĂů�ŝŶĨĞĐƟŽŶƐ�in vitro ͕ �ŝŶŚŝďŝƟŶŐ�ƚŚĞ�ŐƌŽǁ ƚŚ�ĂŶĚ�ƚŚĞ�ĂĚŚĞƐŝŽŶ�ŽĨ�C. auris. As a full-ůĞŶŐƚŚ�ĂŶƟďŽĚǇ͕�
ĨŽůůŽǁ ŝŶŐ�ĨƵŶŐĂů�ĐĞůů�ŽƉƐŽŶŝǌĂƟŽŶ͕ ��ŝĂ-dϱϭ�ƉŽƐŝƟǀ ĞůǇ�ŝŶƚĞƌĂĐƚƐ with different components of the immune 
ƐǇƐƚĞŵ�ƉƌŽŵŽƟŶŐ�ƚŚĞ�ĞƌĂĚŝĐĂƟŽŶ�ŽĨ�ƚŚĞ�ƉĂƚŚŽŐĞŶ�ƚŚƌŽƵŐŚ�ƉŚĂŐŽĐǇƚŽƐŝƐ͕ ����͕ �ĂŶĚ������ŵĞĐŚĂŶŝƐŵƐ͘ �
Finally, and surprisingly Dia-dϱϭ�ĞŶŚĂŶĐĞƐ�ƚŚĞ�ĂĐƟǀ ŝƚǇ�ŽĨ�ĞĐŚŝŶŽĐĂŶĚŝŶƐ�ĂŶĚ�ĂŵƉŚŽƚĞƌŝĐŝŶ���ǁ ŚĞŶ�ƵƐĞĚ�ŝŶ�
ĐŽŵďŝŶĂƟŽŶ�Ăgainst different candida species, including resistant strains. In conclusion, considering the
encouraging preclinical results obtained, Dia-T51 can be considered a highly promising drug candidate for
ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�ŽĨ�ĨƵŶŐĂů�ŝŶĨĞĐƟŽŶƐ�ĂŶĚ�ƉĂƌƟĐƵůĂƌůǇ͕�ĐĂŶĚŝĚŝĂƐŝƐ͘ �t Ğ�ĂƌĞ�ŽƉƟŵŝƐƟĐ�ĂďŽƵƚ�ŝƚƐ�ƌĂƉŝĚ�ŵŽǀ Ğ�ƚŽ�
ĐůŝŶŝĐĂů�ƉŚĂƐĞƐ�ĂŶĚ�ĂďŽƵƚ�ŝƚƐ�Ğĸ ĐŝĞŶĐǇ�ŝŶ�ƚƌĞĂƟŶŐ�ĨƵŶŐĂů�ŝŶĨĞĐƟŽŶƐ�in vivo ďŽƚŚ�ĂůŽŶĞ�ĂŶĚ�ŝŶ�ĐŽŵďŝŶĂƟŽŶ�
ǁ ŝƚŚ�ŽƚŚĞƌ�ĂŶƟĨƵŶŐĂů�ĚƌƵŐƐ͘
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Abstract

Lab-on-a-ĐŚŝƉ�;>K�Ϳ�ŚĂǀ Ğ�Ă�ǁ ŝĚĞ�ĂƉƉůŝĐĂƟŽŶ�ƌĂŶŐĞ͕�ŝŶĐůƵĚŝŶŐ�ĐůŝŶŝĐĂů�ďŝŽĐŚĞŵŝƐƚƌǇ͘�>K��ĐŝƌĐƵŵǀ ĞŶƚƐ�ƐĞǀ ĞƌĂů�
ƐƚĞƉƐ�ŝŶ�ůĂďŽƌĂƚŽƌǇ�ƐĞƫ ŶŐ͕�ƌĞƐƵůƟŶŐ�ŝŶ�Ă�ĨĂƐƚĞƌ�ƚƵƌŶĂƌŽƵŶĚ�ƟŵĞ͘�WƌŽǀ ŝĚĞƌ�ĂĐĐĞƐƐ�ƚŽ�ƌĂƉŝĚ�ƌĞƐƵůƚƐ�ĂůůŽǁ Ɛ�
prompt medical decision making, improvinŐ�ƉĂƟĞŶƚ�ŽƵƚĐŽŵĞƐ͕ �ŽƉĞƌĂƟŽŶĂů�Ğĸ ĐŝĞŶĐŝĞƐ͕ �ĂŶĚ�ĐŽƐƚ�ƐĂǀ ŝŶŐƐ͘ �
dŚĞƐĞ�ĨĞĂƚƵƌĞƐ�ĂƌĞ�ƉĂƌƟĐƵůĂƌůǇ�ĂƩ ƌĂĐƟǀ Ğ�ĨŽƌ�ŚĞĂůƚŚĐĂƌĞ�ƐĞƫ ŶŐƐ�ǁ ŝƚŚ�ĐŽŵƉůŝĐĂƚĞĚ�ƉĂƟĞŶƚƐ͕ �ƐƵĐŚ�ĂƐ�ĐŚƌŽŶŝĐ�
kidney disease (CKD). CKD is compared to diabetes, for impact, and consequences on well-being. CKD is a
ƐǇŶĚƌŽŵĞ�ĚĞůŝŶĞĂƚĞĚ�ĂƐ�ĂůƚĞƌĂƟŽŶƐ�ŝŶ�ŬŝĚŶĞǇ�ĨƵŶĐƟŽŶ�ĂŶĚͬ Žƌ�ƐƚƌƵĐƚƵƌĞ�ůĂƐƟŶŐ�ƚŚĂŶ�ϯ�ŵŽŶƚŚƐ͘ �
Cardiovascular disease (CVD) is the major cause of death in CKD. Between the factors that correlate CVD to
CKD there are uremic toxins and iŶŇĂŵŵĂƟŽŶ͘ �/ŶƚĞƌĞƐƟŶŐůǇ͕�Ă�ƐĞƚ�ŽĨ�ĐǇƚŽŬŝŶĞƐ�ĂƌĞ�ĨŽƵŶĚ�ŝŶĐƌĞĂƐĞĚ�ŝŶ��<��
ƉĂƟĞŶƚ�ǁ ŝƚŚ�ǀ ĂƐĐƵůĂƌ�ĐĂůĐŝĮ ĐĂƟŽŶ�;s �Ϳ͕ �ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚŽƐĞ�ŶŽƚ�Ăī ĞĐƚĞĚ�ďǇ�s �͘ �dŚƵƐ͕ �ŝŶŇĂŵŵĂƚŽƌǇ�
ĐǇƚŽŬŝŶĞƐ�ĐŽƵůĚ�ƌĞƉƌĞƐĞŶƚ�Ă�ƐŝŐŶĂƚƵƌĞ�ŽĨ�ŶŽǀ Ğů�ďŝŽŵĂƌŬĞƌƐ�ĨŽƌ�ĞĂƌůǇ��s �ĚĞƚĞĐƟŽŶ�ŝŶ CKD. With the aim to
ƋƵĂŶƟĨǇ�ŝŶŇĂŵŵĂƚŽƌǇ�ĐǇƚŽŬŝŶĞƐ͕ �ĞǆƉůŽŝƟŶŐ�>K�Ɛ�ĂĚǀ ĂŶƚĂŐĞƐ͕ �ƚǁ Ž�>K��ƐǇƐƚĞŵƐ�ǁ ĞƌĞ�ƐĞůĞĐƚĞĚ͗ �ƐĐƌĞĞŶ�
printed electrode- (SPE) and lateral flow assay- (LFA). Commercial SPE were coated with TEGO by 3D 
ƉƌŝŶƟŶŐ�ĂŶĚ�ƚŚĞŝƌ�Ğĸ ĐŝĞŶĐǇ�ƚŽ�ĚĞƚect cytokines was verified by cyclic voltammetry and impedance 
ƐƉĞĐƚƌŽƐĐŽƉǇ͘�>&�Ɛ�ĂƌĞ�ŽƉƟĐĂů�>K�Ɛ͘ ��ŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ĐŽŵŵĞƌĐŝĂůŝǌĞĚ�>&�͕ �ƚŚĞƐĞ�ƐĞŶƐŽƌƐ�ĂƌĞ�ĐŽĂƚĞĚ�ǁ ŝƚŚ�
ŐŽůĚ�ŶĂŶŽƉĂƌƟĐůĞƐ�;�ƵEWƐͿ�ƚŚĂƚ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ƐĞŶƐŝƟǀ ŝƚǇ�ŽĨ�ƚŚĞ�ĚĞǀ ŝĐĞ͘��ĐĐŽƌĚŝŶŐůǇ͕�>&�Ɛ�resulted able to
detect various inflammatory mediators both in PBS and serum. Results are compelling and represent a 
ƐƚĂƌƟŶŐ�ƉŽŝŶƚ�ĨŽƌ�ƚŚĞ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�>K�Ɛ�ŝŶ�ĐǇƚŽŬŝŶĞƐ�ĚĞƚĞĐƟŽŶ͘
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Big-data-Ěƌŝǀ ĞŶ�ĐŽŵƉƵƚĂƟŽŶĂů�ƐƚƵĚǇ�ŽĨ�ƚǇƉĞ-1 and -2 Cannabinoid Receptors SNPs
among 730.000 samples of exome and genome sequences
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Abstract

dŚĞ�ĞŶĚŽĐĂŶŶĂďŝŶŽŝĚ�ƐǇƐƚĞŵ�ƉůĂǇƐ�Ă�ĐƌƵĐŝĂů�ƌŽůĞ�ŝŶ�ƌĞŐƵůĂƟŶŐ�ǀ ĂƌŝŽƵƐ�ƉŚǇƐŝŽůŽŐŝĐĂů�ƉƌŽĐĞƐƐĞƐ�ďǇ�ĂĐƟǀ ĂƟŶŐ�
CB1 and CB2 cannabinoid receptors. These receptors ŝŶŇƵĞŶĐĞ�ĨƵŶĐƟŽŶƐ�ƐƵĐŚ�ĂƐ�ĂŶǆŝĞƚǇ͕�ĚĞƉƌĞƐƐŝŽŶ͕ �
ŽďĞƐŝƚǇ͕�ĂŶĚ�ŝŵŵƵŶĞ�ƐǇƐƚĞŵ͘ �t ŚŝůĞ�ƚŚƌĞĞ�ĚƌƵŐƐ�ƚĂƌŐĞƟŶŐ�ƚŚĞ���ϭ�ƌĞĐĞƉƚŽƌ�ŚĂǀ Ğ�ďĞĞŶ�ĂƉƉƌŽǀ ĞĚ�ďǇ�ƚŚĞ�&���
ĂŶĚ�ĂƌĞ�ƵƐĞĚ�ĨŽƌ�ĞƉŝůĞƉƐǇ͕�ŝŶŇĂŵŵĂƟŽŶ͕ �ĂŶĚ�ĐŚƌŽŶŝĐ�ƉĂŝŶ͕ �ŶŽ���Ϯ�ĚƌƵŐƐ�ŚĂǀ Ğ�ĂĚǀ ĂŶĐĞĚ�ďĞǇŽŶĚ�ƉŚĂƐĞ�Ϯ�
cliŶŝĐĂů�ƚƌŝĂůƐ͘ �̂ ƉŽŶƚĂŶĞŽƵƐ�ĂĚǀ ĞƌƐĞ�Ğǀ ĞŶƚ�ƌĞƉŽƌƚƐ�ŚĂǀ Ğ�ƐƵŐŐĞƐƚĞĚ�ƉŽƚĞŶƟĂů�ĂƐƐŽĐŝĂƟŽŶƐ�ďĞƚǁ ĞĞŶ�ŐĞŶĞƟĐ�
ǀ ĂƌŝĂƟŽŶƐ�ŝŶ�ƚŚĞ�ĐŽĚŝŶŐ�ƌĞŐŝŽŶƐ�ŽĨ�ƚŚĞƐĞ�ƌĞĐĞƉƚŽƌƐ�ĂŶĚ�ƉĂƚŚŽůŽŐŝĐĂů�ĐŽŶĚŝƟŽŶƐ͘ �dŽ�ĞǆƉůŽƌĞ�ƚŚŝƐ�ĨƵƌƚŚĞƌ͕�Ă�
data-Ěƌŝǀ ĞŶ�ĐŽŵƉƵƚĂƟŽŶĂů�ĂƉƉƌŽĂĐŚ�ǁ ĂƐ�ĚĞǀ ĞůŽƉĞĚ�ƚŽ�Ğǀ ĂůƵĂƚĞ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ŐĞŶĞƟĐ�ǀ ĂƌŝĂƟŽŶƐ�ŽŶ�ƚŚĞ�
ĨƵŶĐƟŽŶĂů�ƐŝƚĞƐ�ŽĨ���ϭ�ĂŶĚ���Ϯ�ƌĞĐĞƉƚŽƌƐ�ĂŶĚ�ƚŚĞŝƌ�ƉŽƚĞŶƟĂů�ůŝŶŬ�ƚŽ�ƐƉĞĐŝĮ Đ�ƉŚĞŶŽƚǇƉĞƐ͘ �dŚĞ�ƉŝƉĞůŝŶĞ�ƵƐĞĚ�
ŝŶ�ƚŚŝƐ�ƐƚƵĚǇ�ĂŶĂůǇǌĞĚ�Ă�ǀ ĂƐƚ�ŶƵŵďĞƌ�ŽĨ�ƐĂŵƉůĞƐ�ĨƌŽŵ�ŐĞŶĞƟĐ�ƌĞƉŽƐŝƚŽƌŝĞƐ͕ �ĞǆĂŵŝŶŝŶŐ�ƐŽŵĂƟĐŵƵƚĂƟŽŶƐ�
ĂŶĚ�ŐĞƌŵůŝŶĞ�ǀ ĂƌŝĂƟŽŶƐ͕ �ǁ ŚŝůĞ�ĞŵƉůŽǇŝŶŐ�ďŽƚŚ�ƐĞƋƵĞŶĐĞ-based and structure-based workflows. By 
ŝŶƚĞŐƌĂƟŶŐ�ŐĞŶĞƟĐ�ĚĂƚĂ͕ �ĐŽŵƉƵƚĂƟŽŶĂů�ĂŶĂůǇƐŝƐ͕ �ĂŶĚ�ŬŶŽǁ ůĞĚŐĞ�ŽĨ�ƚŚĞ�ĞŶĚŽĐĂŶŶĂďŝŶŽŝĚ�ƐǇƐƚĞŵ͕ �ƚŚŝƐ�
research provides valuable insights into the interƉůĂǇ�ďĞƚǁ ĞĞŶ�ŐĞŶĞƟĐ�ǀ ĂƌŝĂƟŽŶƐ�ŝŶ�ƌĞĐĞƉƚŽƌ�ĐŽĚŝŶŐ�ƌĞŐŝŽŶƐ�
ĂŶĚ�ƚŚĞŝƌ�ŝŵƉĂĐƚ�ŽŶ�ƐƉĞĐŝĮ Đ�ƉŚĞŶŽƚǇƉĞƐ͘ �dŚĞ�Į ŶĚŝŶŐƐ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�Ă�ďĞƩĞƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞ�ĐŽŵƉůĞǆ�
ŶĂƚƵƌĞ�ŽĨ�ƚŚĞ�ĞŶĚŽĐĂŶŶĂďŝŶŽŝĚ�ƐǇƐƚĞŵ�ĂŶĚ�ŵĂǇ�ĨĂĐŝůŝƚĂƚĞ�ƚŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ŵŽƌĞ�Ğī ĞĐƟǀ Ğ�ƚŚĞƌĂƉĞƵƟĐ�
approaches in the future.
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PhD-SNPg ͗ �ƵƉĚĂƚĞĚ�ƚŽŽů�ĨŽƌ�ƉƌĞĚŝĐƟŶŐ�ƉĂƚŚŽŐĞŶŝĐ�ǀ ĂƌŝĂŶƚƐ�ŝŶ�ĐŽĚŝŶŐ�ĂŶĚ�
noncoding regions.
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Abstract

KŶĞ�ŽĨ�ƚŚĞ�ƉƌŝŵĂƌǇ�ĐŚĂůůĞŶŐĞƐ�ŝŶ�ŚƵŵĂŶ�ŐĞŶĞƟĐƐ�ŝƐ�ĚĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�ĨƵŶĐƟŽŶĂů�ŝŵƉĂĐƚ�ŽĨ�ƐŝŶŐůĞ�ŶƵĐůĞŽƟĚĞ�
ǀ ĂƌŝĂŶƚƐ�;^E s ƐͿ�ĂŶĚ�ŝŶƐĞƌƟŽŶ�ĂŶĚ�ĚĞůĞƟŽŶƐ�;/Ŷ�ĞůƐͿ͕ �ǁ ŚĞƚŚĞƌ�ĐŽĚŝŶŐ�Žƌ�ŶŽŶĐŽĚŝŶŐ͘�/Ŷ�ƚŚĞ�ƉĂƐƚ͕ �ŵĞƚŚŽĚƐ�
have been created to detect disease-related single amino acid changes, but only some can assess the
ŝŶŇƵĞŶĐĞ�ŽĨ�ŶŽŶĐŽĚŝŶŐ�ǀ ĂƌŝĂƟŽŶƐ�ϭ͘������Ϯ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ĐŽŵŵŽŶůǇ�ƵƐĞĚ�ĂŶĚ�ĂĚǀ ĂŶĐĞĚ�ĂůŐŽƌŝƚŚŵ�ĨŽƌ�
ƉƌĞĚŝĐƟŶŐ�ƚŚĞ�Ěŝǀ ĞƌƐĞ�Ğī ĞĐƚƐ�ŽĨ�ŐĞŶŽŵĞ�ǀ ĂƌŝĂƟŽŶƐ͘ �/ƚ�ĞŵƉůŽǇƐ�Ă�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ƐĞƋƵĞŶĐĞ�ĐŽŶƐĞƌǀ ĂƟŽn and
ĨƵŶĐƟŽŶĂů�ĨĞĂƚƵƌĞƐ�ĚĞƌŝǀ ĞĚ�ĨƌŽŵ�ƚŚĞ��E �K���ƉƌŽũĞĐƚ�ĚĂƚĂ͘ �dŽ�ƵƐĞ����� ͕ �Ă�ůĂƌŐĞ�ƐĞƚ�ŽĨ�ƉƌĞ-calculated
ŝŶĨŽƌŵĂƟŽŶ�ŵƵƐƚ�ďĞ�ĚŽǁ ŶůŽĂĚĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ŝŶƐƚĂůůĂƟŽŶ�ƉƌŽĐĞƐƐ͘ �dŽ�ƐƚƌĞĂŵůŝŶĞ�ƚŚĞ�ǀ ĂƌŝĂŶƚ�ĂŶŶŽƚĂƟŽŶ�
process, we developed PhD-SNPg [3,4]. a machine-learning tool that is easy to install and lightweight,
relying solely on sequence-based features. Here we present an updated version, trained on a larger
ĚĂƚĂƐĞƚ͕ �ƚŚĂƚ�ĐĂŶ�ĂůƐŽ�ƉƌĞĚŝĐƚ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƚŚĞ�/Ŷ�Ğů�ǀ ĂƌŝĂƟŽŶƐ͘ ��ĞƐƉŝƚĞ�ŝƚƐ�ƐŝŵƉůŝĐŝƚǇ͕�WŚ� -SNPg performs
ƐŝŵŝůĂƌůǇ�ƚŽ����� ͕ �ŵĂŬŝŶŐ�ŝƚ�ŝĚĞĂů�ĨŽƌ�ƌĂƉŝĚ�ŐĞŶŽŵĞ�ŝŶƚĞƌƉƌĞƚĂƟŽŶ�ĂŶĚ�ĂƐ�Ă�ďĞŶĐŚŵĂƌŬ�ĨŽƌ�ƚŽŽů�
development.
Availability: ŚƩ ƉƐ͗ ͬ ͬ ƐŶƉƐ͘ ďŝŽĨŽůĚ͘ ŽƌŐͬ ƉŚĚ-snpg/
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Abstract

Over the recent years -ŽŵŝĐƐ�ƐƚƵĚŝĞƐ�ŚĂǀ Ğ�ƉƌŽǀ ŝĚĞĚ�ǀ ĂůƵĂďůĞ�ŝŶĨŽƌŵĂƟŽŶ�ĨŽƌ�ĚĞƉŝĐƟŶŐ�ƚŚĞ�ŐůŽďĂů�ƉƌŽƉĞƌƟĞƐ�
ŽĨ�ďŝŽůŽŐŝĐĂů�ƐǇƐƚĞŵƐ�ĂŶĚ�ŚŽǁ �ƚŚĞǇ�ƌĞƐƉŽŶĚ�ƚŽ�ƐƟŵƵůŝ͘��ŝī ĞƌĞŶƚůǇ�ĨƌŽŵ�ƚƌĂĚŝƟŽŶĂů�ĂƉƉƌŽĂĐŚĞƐ͕ �-omics offer 
the opportunity to capture coordinated ĂůƚĞƌĂƟŽŶƐ�ƚŚĂƚ�ƵƐƵĂůůǇ�ƚĂŬĞ�ƉůĂĐĞ�Ăƚ�ƚŚĞ�̂ǇƐƚĞŵ�ůĞǀ Ğů͘��ůƚŚŽƵŐŚ�
hard to be explored, the system may be properly addressed at the level of biological pathways with tools
able to properly integrate them.

, ĞƌĞ�ǁ Ğ�ƉƌĞƐĞŶƚ�WĂƚŚ>ĂǇ͕�Ă�ĨƌĞĞůǇ�ĂĐĐĞƐƐŝďůĞ�ƉůĂƞŽƌŵ�ĨŽƌ�ŵƵůƟ-ŽŵŝĐƐ�ĚĂƚĂ�ŝŶƚĞƌĂĐƟŽŶ�ĂŶĚ�ŝŶƚĞŐƌĂƟŽŶ�
directly on graphical pathway maps. Users may associate up to 6 different -omics to an experiment: 
transcripts, proteins, microRNAs, metabolites, methylaƟŽŶ�ƐƚĂƚƵƐ�ĂŶĚ�ƚŚĞ�ĂĐĐĞƐƐŝďŝůŝƚǇ�ŽĨ�ĐŚƌŽŵĂƟŶ�ǁ ŝƚŚ�Ă�
built-ŝŶ�ĨĞĂƚƵƌĞ�ƚŚĂƚ�ĐĂŶ�ƌĞĐŽŐŶŝǌĞ�ƚƌĂŶƐĐƌŝƉƟŽŶ�ĨĂĐƚŽƌƐ�ĨƌŽŵ�ƚƌĂŶƐĐƌŝƉƚƐ�Žƌ�ƉƌŽƚĞŝŶƐ�ĂŶĚ�ĂƐƐŝŐŶ�ƚŚĞŵ�ƚŽ�
their targets.

WĂƚŚ>ĂǇ�ǁ ŝůů�ƚĂŬĞ�ĐĂƌĞ�ŽĨ�ĂƐƐŽĐŝĂƟŶŐ�Ğǀ ĞƌǇ�ŝŶƉƵƚ�ĚĂƚĂ�ƚŽ�ĂƉƉƌŽƉƌŝĂƚĞ�ŶŽĚĞƐ�ŝŶ�ŐƌĂƉŚŝĐĂů�ŵĂƉƐ�ĚĞƌŝǀ ĞĚ�ĨƌŽŵ�
<�' ' �ĂŶĚ�t ŝŬŝWĂƚŚǁ ĂǇƐ�ĂŶĚ�ƌĞƉƌĞƐĞŶƚ�ƐƵĐŚ�ŝŶƚĞŐƌĂƚĞĚ�ŝŶĨŽƌŵĂƟŽŶ�ĂƐ�ŝŶƚƵŝƟǀ Ğ�ŝŶƚĞƌĂĐƟǀ Ğ�ƐǇŵďŽůƐ͘

dŚĞ�WĂƚŚ>ĂǇ�ƵƐĞƌ�ŝŶƚƵŝƟǀ ĞůǇ�ƉůĂǇƐ�ǁ ŝƚŚ�ƐƵĐŚ�ƐǇŵďŽůƐ�ƵƐŝŶŐ�Ă�ďĂƩ ĞƌǇ�ŽĨ�ŝŶƚĞƌĂĐƟǀ Ğ�ŵĞƚŚŽĚƐ�ƚŚĂƚ�ŝŶƚĞƌĂĐƚ�
ǁ ŝƚŚ�ĞĂĐŚ�ŽƚŚĞƌ�ĂŶĚ�ǁ ŝƚŚ�ƚŚĞ�ŵĂƉ�ǀ ŝĞǁ Ğƌ͕�ǁ ŚŝĐŚ�ŝŶ�ƚƵƌŶ�ĚŝƐƉůĂǇƐ�ƌĞůĞǀ ĂŶƚ�ŝŶĨŽƌŵĂƟŽŶ�ŝŶ�ƌĞĂů-ƟŵĞ͘ �̂ ƵĐŚ�
methods allow displaying specific players or groups of them, or players that are expressed with a specific 
ƚƌĞŶĚ�Žƌ�ƚŚĂƚ�ƐĞĞ�ƚŚĞŝƌ�ĂĐƟŽŶƐ�ůŽĐĂůŝǌĞĚ�ŝŶ�ƐƉĞĐŝĮ Đ�ĐĞůůƵůĂƌ�ĐŽŵƉĂƌƚŵĞŶƚƐ͘

WĂƚŚ>ĂǇ�ĂůůŽǁ Ɛ�ƌĂƉŝĚ�ƌĞĨŽĐƵƐŝŶŐ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƉĞƌƐƉĞĐƟǀ Ğ�ǁ ŝƚŚ�ďŝŽůŽŐŝĐĂů�ůĞŶƐĞƐ͕ ĂůůŽǁ ŝŶŐ�ƚŽ�
ŝŶƚƵŝƟǀ ĞůǇ�ĨŽůůŽǁ �ƉĂƚŚƐ�ǁ ŝƚŚŝŶ�ĂŶĚ�ƚŚƌŽƵŐŚ�ŵĂƉƐ�ǁ ŝƚŚŽƵƚ�ďĞŝŶŐ�ĚŝƐƚƌĂĐƚĞĚ�ďǇ�ƚĞĐŚŶŝĐĂůŝƟĞƐ͕ �ǁ ŝƚŚ�ŐƌĞĂƚ�
ďĞŶĞĮ ƚ�ĨŽƌ�ĚĂƚĂ�ŝŶƚĞƌƉƌĞƚĂƟŽŶ͘
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Abstract

�ŵŝŶŽ�ĂĐŝĚ�ŵƵƚĂƟŽŶƐ�ĐĂŶ�Ăī ĞĐƚ�ƉƌŽƚĞŝŶ͛ Ɛ�ƐƚƌƵĐƚƵƌĞ�ƐƚĂďŝůŝƚǇ�ĂŶĚ�ĨƵŶĐƟŽŶĂůŝƚǇ͕�ǁ ŝƚŚ�ŝŵƉŽƌƚĂŶƚ�ďŝŽůŽŐŝĐĂů�
Ğī ĞĐƚƐ�ĞƐƉĞĐŝĂůůǇ�ǁ ŚĞŶ�Ăƚ�ƚŚĞ�ůĞǀ Ğů�ŽĨ�ŬĞǇ�ƌĞƐŝĚƵĞƐ͘ �D ŽůĞĐƵůĂƌ�ĚǇŶĂŵŝĐƐ�ƐŝŵƵůĂƟŽŶ�;D �^Ϳ�ŝƐ�ĂŶ�Ğī ĞĐƟǀ Ğ�
ƚŽŽů�ƚŽ�ƐƚƵĚǇ�ƚŚĞ�Ğī ĞĐƚƐ�ŽĨ�ƚŚĞƐĞ�ŵƵƚĂƟŽŶƐ�ĂŶĚ͕ �ŝŶ�ĂƐƐŽĐŝĂƟŽŶ�ǁ ŝƚŚ�ĐŽŵƉƵƚĂƟŽŶĂů�ŵĞƚŚŽĚƐ�ĨŽƌ�ĞƐƟŵĂƟŶŐ�
ďŝŶĚŝŶŐ�ĨƌĞĞ�ĞŶĞƌŐŝĞƐ͕ �ŝƐ�Ă�ƉŽƉƵůĂƌ�ĂƉƉƌŽĂĐŚ�ƚŽ�Ğǀ ĂůƵĂƚĞ�ŵƵƚĂƟŽŶ͛ Ɛ�Ğī ĞĐƚƐ�ŽŶ�ƉƌŽƚĞŝŶ-ůŝŐĂŶĚ�ŝŶƚĞƌĂĐƟŽŶ�ϭ͘�
�Ŷ�ĞƐƐĞŶƟĂů�ĞůĞŵĞŶƚ�ĨŽƌ�ƚŚŝƐ�ĂŶĂůǇƐŝƐ�ŝƐ�ƚŚĞ�Ăǀ ĂŝůĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƚŚƌĞĞ-dimensional structures of the wild-type
(wt) and mutated protein isoforms. With unavailable crystallographic models, homology modeling has been
used to obtain protein tridimensional structures. Nowadays, with AlphaFold2 it is possible to make
ƉƌĞĚŝĐƟŽŶƐ�ǁ ŝƚŚ�ŚŝŐŚ�ŵŽĚĞů�ĂĐĐƵƌĂĐǇ�Ϯ͘�, ĞƌĞ͕�ĂŶ�ĂƵƚŽŵĂƟǌĞĚ�ĐŽŵƉƵƚĂƟŽŶĂů�ǁ ŽƌŬŇŽǁ �ƚŽ�ĐŽŵƉƵƚĞ�ƚŚĞ�
difference in the binding free energy between the wt and the mutated proteins using AlphaFold2 is 
ƉƌŽƉŽƐĞĚ͕ �ĂŶĚ�Ă�ĐŽŵƉĂƌŝƐŽŶ�ǁ ŝƚŚ�ƚŚĞ�ďŝŶĚŝŶŐ�Ăĸ ŶŝƚǇ�ƉƌĞĚŝĐƟŽŶƐ�ƵƐŝŶŐ�ĐƌǇƐƚĂůůographic models is made.
Briefly, the tridimensional structures of wt proteins and their mutated isoforms were predicted using 
�ůƉŚĂ&ŽůĚϮ͕ �ĐŽŵƉůĞǆĞĚ�ǁ ŝƚŚ�ƚŚĞŝƌ�ůŝŐĂŶĚƐ͕ �ĂŶĚ�ŝŶƚĞƌĂĐƟŽŶƐ�ǁ ĞƌĞ�ƐŝŵƵůĂƚĞĚ�ǁ ŝƚŚ�D �^͘ �dŚĞŶ͕ �ƚŚĞ�ďŝŶĚŝŶŐ�
free energy was calculated, ĂŶĚ�ƚŚĞ�ŵƵƚĂƟŽŶ�Ğī ĞĐƚ�ŽŶ�ďŝŶĚŝŶŐ�Ăĸ ŶŝƚǇ�ǁ ĂƐ�ŝŶĨĞƌƌĞĚ͘ �dŽ�ǀ ĂůŝĚĂƚĞ�ƚŚĞ�
method, a benchmark of 15 mutant proteins was selected, the analysis was conducted also using their
ĐƌǇƐƚĂůůŽŐƌĂƉŚŝĐ�ƐƚƌƵĐƚƵƌĞƐ͕ �ĂŶĚ�Ă�ĐŽŵƉĂƌŝƐŽŶ�ǁ ŝƚŚ�ƚŚĞ�ƉƌĞĚŝĐƟŽŶƐΖ�ƉĞƌĨŽƌŵĂŶĐĞƐ�using AlphaFold’s models
ǁ ĂƐ�ŵĂĚĞ͗�ƚŚĞ�ǁ ŽƌŬŇŽǁ �ďĂƐĞĚ�ŽŶ��ůƉŚĂ&ŽůĚ͛ Ɛ�ƉƌŽƚĞŝŶƐ�ŚĂĚ�ĂŶ�ĂĐĐƵƌĂĐǇ�ŝŶ�ƉƌĞĚŝĐƟŶŐ�Ăĸ ŶŝƟĞƐ�ĐŽŵƉĂƌĂďůĞ�
to that obtained by using crystallographic structures.
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Abstract

dŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ƋƵĂŶƚƵŵ�ĐŽŵƉƵƟŶŐ�;Y �Ϳ�ŵĞƚŚŽĚƐ�ĐĂŶ�ƉŽƐŝƟǀ ĞůǇ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�
ďŝŽĐŚĞŵŝĐĂů�ƐǇƐƚĞŵƐ͕ �ƉƌŽŵŝƐŝŶŐ�ĂĚǀ ĂŶƚĂŐĞƐ�Žǀ Ğƌ�ĐůĂƐƐŝĐĂů�ĐŽŵƉƵƟŶŐ�ŝŶ�ƚŚĞ�ƐŽůƵƟŽŶ�ŽĨ�ĐŽŵƉůĞǆ�ƉƌŽďůĞŵƐ͘ �
, Žǁ Ğǀ Ğƌ͕�ĐƵƌƌĞŶƚůǇ�Ăǀ ĂŝůĂďůĞ�ĐŽŵƉƵƚĂƟŽŶĂů�ƌĞƐŽƵƌĐĞƐ�ĂƌĞ�ůŝŵ ited, thus combining a classical approach with
a QC method can be convenient. Here, a hybrid classical-ƋƵĂŶƚƵŵ�ǁ ŽƌŬŇŽǁ �ƚŽ�ŝĚĞŶƟĨǇ�ůŝŐĂŶĚƐ�ďŝŶĚŝŶŐ�ƚŽ�
mutated protein isoforms is proposed. The method is applied on three different proteins: Translocator 
Protein (TSPO), Tropomyosin receptor kinase A (TrkA), and Apolipoprotein E (ApoE). TSPO ligands are of
ŝŶƚĞƌĞƐƚ�ĨŽƌ�ŶĞƵƌŽŝŶŇĂŵŵĂƟŽŶ�ĚŝĂŐŶŽƐƟĐ�ƉƵƌƉŽƐĞƐ�1; TrkA, implicated in the insurgence of congenital
ŝŶƐĞŶƐŝƟǀ ŝƚǇ�ƚŽ�ƉĂŝŶ͕ �ŝƐĂŶ�ĞǆĂŵƉůĞ�ŽĨ�Ă�ƉƌŽƚĞŝŶ�ďĞĂƌŝŶŐ�ŵƵůƟƉůĞ�ŵƵƚĂƟŽŶƐ�2; and, finally, the ApoE 
cholesterol binding capability is dependent on the protein isoform 3. Several classical or candidate ligands
ĂďůĞ�ƚŽ�ďŝŶĚ�ƚŚĞ�ƉƌŽƚĞŝŶ�ĂƌĞ�ŝĚĞŶƟĮ ĞĚ�ǁ ŝƚŚ�Ă�ĐůĂƐƐŝĐĂů�ĐŽŵƉƵƚĂƟŽŶĂů�ƐĐƌĞĞŶŝŶŐ�ŵĞƚŚŽĚ͕ �ĨŽůůŽǁ ĞĚ�ďǇ�
ƋƵĂŶƚƵŵ�ŵĂĐŚŝŶĞ�ůĞĂƌŶŝŶŐ�;Y D >Ϳ�ĂŶĂůǇƐŝƐ�ƚŽ�ƉƌĞĚŝĐƚ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ŵƵƚĂƟŽŶƐ�ŽŶ�ƚŚĞ�ƉƌŽƚĞŝŶ-ligands
ŝŶƚĞƌĂĐƟŽŶƐ͘ ��ƌŝĞŇǇ͕�Ă�ĚŽĐŬŝŶŐ�ƉƌŽĐĞĚƵƌĞ�ĨŽƌ�ƚŚĞ�ŝŶŝƟĂů�ǀ ŝƌƚƵĂů�ƐĐƌĞĞŶŝŶŐ�ŽĨ�Ă�ůŝŐĂŶĚ�ĚĂƚĂƐĞƚ�ŝƐ�ĐŽŶĚƵĐƚĞĚ͕ �
and the most prŽŵŝƐŝŶŐ�ĐŽŵƉŽƵŶĚƐ�ĂƌĞ�ƐĞůĞĐƚĞĚ�ĨŽƌ�Ă�ƐƵďƐĞƋƵĞŶƚ�ŵŽůĞĐƵůĂƌ�ĚǇŶĂŵŝĐƐ�ƐŝŵƵůĂƟŽŶ�ƚŽ�
measure their affinity 4͘ �dŚĞŶ͕ �ƚŚĞ�ŝĚĞŶƟĮ ĞĚ�ůĞĂĚ�ĐŽŵƉŽƵŶĚƐ͕ �ƚŚĞ�ǁ ƚ�ƉƌŽƚĞŝŶ�ƐƚƌƵĐƚƵƌĞ͕�ĂŶĚ�ƚŚĞ�ƐĞůĞĐƚĞĚ�
ĂŵŝŶŽ�ĂĐŝĚ�ŵƵƚĂƟŽŶƐ�ĂƌĞ�ƵƐĞĚ�ĨŽƌ�ƉƌĞĚŝĐƟŶŐ�ƚŚĞ�ŵƵƚĂƟŽŶƐ͛ �ŝŵƉĂĐƚ�ŽŶ�ůŝŐĂŶĚƐ�ďŝŶĚŝŶŐ�Ăĸ ŶŝƚǇ�ǁ ŝƚŚ�Ă�
physical-ƐƚĂƟƐƟĐĂů�ĐůĂƐƐŝĮ Ğƌ�Y D >�ĂƉƉƌŽĂĐŚ͘ �dŚƵƐ͕ �ĐŽŵƉŽƵŶĚƐ�ĂďůĞ�ƚŽ�ŝŶteract with mutated isoforms of the
ĂŶĂůǇǌĞĚ�ƉƌŽƚĞŝŶ�ĐĂŶ�ďĞ�ŝĚĞŶƟĮ ĞĚ͘
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Abstract

Bladder cancer is one of the most common malignancies worldwide. Therefore, ŝĚĞŶƟĨǇŝŶŐ�ŶĞǁ �ŵĂƌŬĞƌƐ�
ĐŽŶƚƌŝďƵƟŶŐ�ƚŽ�ƉĂƟĞŶƚƐ͛ �ƐƚƌĂƟĮ ĐĂƟŽŶ�ŝƐ�ĐƌƵĐŝĂů�ƚŽ�ĚŝƌĞĐƚ�ƚŚĞŵ�ƚŽ�ŵŽƌĞ�Ğī ĞĐƟǀ Ğ�ĂŶĚ�ůĞƐƐ�ƚŽǆŝĐ�ƚĂƌŐĞƚĞĚ�
treatments, improve prognosis, and avoid relapses1. Energy metabolism reprogramming is an established
ĐĂŶĐĞƌ�ŚĂůůŵĂƌŬ͕�ĂŶĚ�ĂůƚĞƌĞĚ�ŵĞƚĂďŽůŝĐ�ƉĂƚŚǁ ĂǇƐ�ĐĂŶ�ƌĞƉƌĞƐĞŶƚ�ĂƩ ƌĂĐƟǀ Ğ�ĐůŝŶŝĐĂů�ƚĂƌŐĞƚƐ�ĞǆƉůŽŝƚĂďůĞ�ŝŶ�ŶĞǁ �
ƚŚĞƌĂƉĞƵƟĐ�ƐƚƌĂƚĞŐŝĞƐ2.

, ĞƌĞ�ǁ Ğ�ƵƐĞ�ϯ��ĐƵůƚƵƌĞƐ�;ƐƉŚĞƌŽŝĚƐͿ͕ �ƚŚĂƚ�ďĞƩĞƌ�ƐŝŵƵůĂƚĞ�ƚŚĞ�ĂƌĐŚŝƚĞĐƚƵƌĂů�ĐŽŵƉůĞǆŝƚǇ�ŽĨ�Ă�ƚƵŵŽƌ�ŵĂƐƐ�ŝŶ�
ǀ ŝǀ Ž ͕ �ƚŽ�ĐŚĂƌĂĐƚĞƌŝǌĞ�ƚŚĞ�ŵĞƚĂďŽůŝĐ�ĂŶĚ�ƉŚǇƐŝŽůŽŐŝĐĂů�ƌĞĂƌƌĂŶŐĞŵĞŶƚƐ�ŝŶĚƵĐĞĚ�ďǇ�ƐƉŚĞƌŽŝĚ�ĨŽƌŵĂƟŽŶ�ŝŶ�Ă�
panel of six bladder cancer cell lines at different stages and grades. Using a systems metabolomic approach, 
ŝŶƚĞŐƌĂƟŶŐ�ŽŵŝĐƐ�ĂŶĂůǇƐĞƐ͕ �ĂŶĚ�ŵŽƌƉŚŽ-ĨƵŶĐƟŽŶĂů�ĂƐƐĂǇƐ�;ŝŶĐůƵĚŝŶŐ�ĂŶĂůǇƐŝƐ�ŽĨ�ŵĞƚĂďŽůŝĐ�ŇƵǆĞƐ�ďǇ�
Seahorse technology3Ϳ�ǁ ŝƚŚ�ŵĂƚŚĞŵĂƟĐĂů�ŵŽĚĞůƐ�ŽĨ�ŵĞƚĂďŽůŝƐŵ4, we show that 3D growth induces a
profound stage- and grade-ŝŶĚĞƉĞŶĚĞŶƚ�ŐĞŶĞ�ĞǆƉƌĞƐƐŝŽŶ�ƌĞĂƌƌĂŶŐĞŵĞŶƚ�ŝŶĚŝĐĂƟǀ Ğ�ŽĨ�Ă�ƉƌŽůŝĨĞƌĂƟǀ Ğ�ƌĂƚĞ�
ĚĞĐƌĞĂƐĞ͕�Ěŝī ĞƌĞŶƟĂƟŽŶ͕ ��D d�ƚƌĂŶƐŝƟŽŶ͕ �ĂŶĚ�ĂůƚĞƌĂƟŽŶ�ŽĨ�ƐĞŶƐŝŶŐ�ƉƌŽĐĞƐƐĞƐ͘ �dŚĞƐĞ�ĐŚĂŶŐĞƐ�ĐŽƌƌĞůĂƚĞ�ǁ ŝƚŚ�
Ă�ƐŝŐŶŝĮ ĐĂŶƚ�ĚŽǁ ŶƌĞŐƵůĂƟŽŶ�ŽĨ�ĨŽůĂƚĞ�ŵĞtabolism, biosynthesis of purines and pyrimidines, serine and
ŐůǇĐŝŶĞ�ŵĞƚĂďŽůŝƐŵ͕ �ĂŶĚ�ĂůƚĞƌĂƟŽŶ�ŽĨ�ƚŚĞ�ƚƌŝĐĂƌďŽǆǇůŝĐ�ĂĐŝĚ�ĐǇĐůĞ͘�, Žǁ Ğǀ Ğƌ͕�ĐĞůů�ůŝŶĞ- and stage-specific 
Ěŝī ĞƌĞŶĐĞƐ�ĂĐĐŽŵƉĂŶǇ�ƚŚĞ�ƚƌĂŶƐŝƟŽŶ�ĨƌŽŵ�Ϯ��ƚŽ�ϯ� ͗ �ŶŽƚĂďůǇ͕�ŝŶ�ƚǁ Ž�ĐĞůů�ůŝŶĞƐ͕ �ŐůǇĐŽůǇsis is down-regulated
in spheroids compared to adherent-ŐƌŽǁ ŝŶŐ�ĐĞůůƐ͘ ���ŵĂƚŚĞŵĂƟĐĂů�ŵŽĚĞů�ŽĨ�ŵĞƚĂďŽůŝƐŵ�ŝŶƚĞŐƌĂƚĞƐ�
different omics data5 ŚŝŐŚůŝŐŚƟŶŐ�ƚŚĞ�ƉŽƐƐŝďůĞ�ƌĞŐƵůĂƚŽƌǇ�ůĂǇĞƌƐ�ĐŽŶƚƌŽůůŝŶŐ�ŵĞƚĂďŽůŝĐ�ƌĞǁ ŝƌŝŶŐ�ŝŶ�ƐƉŚĞƌŽŝĚƐ͕ �
ǁ ŝƚŚ�ƚŚĞ�Į ŶĂů�Ăŝŵ�ƚŽ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ƚŚĞ�ŝĚĞŶƟĮ ĐĂƟŽŶ�ŽĨ�ŶŽǀ Ğů�ĐůŝŶŝĐĂů�ƚĂƌŐĞƚƐ�ĨŽƌ�ƉƌĞĐŝƐŝŽŶ�ŵĞĚŝĐŝŶĞ6.
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Abstract

Brugada syndrome (BrS) is an inherited disorder that can lead to sudden cardiac death. Candidate genes
ƉƌŝŵĂƌŝůǇ�ŝŶĐůƵĚĞ�ƚŚŽƐĞ�ĞŶĐŽĚŝŶŐ�ƚŚĞ�ƐŽĚŝƵŵ�ĐŚĂŶŶĞů͕�ǁ ŚĞƌĞĂƐ�ŽƚŚĞƌ�ŐĞŶĞƟĐ�ǀ ĂƌŝĂŶƚƐ�Ăī ĞĐƟŶŐ�ŽƚŚĞƌ�
ĐŚĂŶŶĞůƐ͕ �ƐŝŐŶĂůŝŶŐ͕�ƐĂƌĐŽŵĞƌĞ͕�ĂŶĚ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ƉƌŽƚĞŝŶƐ�ĂƌĞ�ĐŽŶƚƌŽǀ ĞƌƐŝĂů͕�ůĞĂǀ ŝŶŐ�ƚŚĞ�ŐĞŶĞƟĐ�
architecture of BrS largely unknown.

The aim of this work was to improve the BrS diagnosis, further understanding its molecular basis by
ƉĞƌĨŽƌŵŝŶŐ�ƚŚĞ�Į ƌƐƚ�ŵƵůƟ-ŽŵŝĐƐ�ƐƚƵĚǇ�ŝŶ�ƉĂƟĞŶƚƐ�ǁ ŝƚŚ�ĂŶĚ�ǁ ŝƚŚŽƵƚ��ƌ̂ ͘

Transcriptomics, proteomics, metabolomics, lipidomics, and whole-genome sequencing analyzes were
ƉĞƌĨŽƌŵĞĚ�ŽŶ�W�D �Ɛ�ĂŶĚ�ƉůĂƐŵĂ�ƐĂŵƉůĞƐ�ŽĨ�Ϯϵϯ��ƌ̂ �ƉĂƟĞŶƚƐ�ĂŶĚ�Ϯϵϱ�ĐŽŶƚƌŽůƐ͘ �dŚĞƐĞ�ĚĂƚĂƐĞƚƐ�ǁ ĞƌĞ�
integrated to provide a comprehensive view of the molecular patŚǁ ĂǇƐ�ĂŶĚ�ŐĞŶĞƟĐ�ĨĂĐƚŽƌƐ�ƵŶĚĞƌůǇŝŶŐ��ƌ̂ ͘

t ' ^�ƐŚŽǁ ĞĚ�ƚŚĂƚ�ƉŽůǇŐĞŶŝĐ�ĨĂĐƚŽƌƐ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ��ƌ̂ �ĂŶĚ�ƚŚĂƚ�ƚŚĞƌĞ�ŝƐ�ŐĞŶĞƟĐ�Žǀ ĞƌůĂƉ�ǁ ŝƚŚ�
ĂƌƌŚǇƚŚŵŽŐĞŶŝĐ͕�ĐĂƌĚŝŽǀ ĂƐĐƵůĂƌ͕�ĂŶĚ�ŶŽŶĐĂƌĚŝĂĐ�ƉĂƚŚŽůŽŐŝĞƐ͘ �dŚŝƐ�ĐŽŵƉůĞǆ�ŐĞŶĞƟĐ�ďĂĐŬŐƌŽƵŶĚ�ŝŶĐůƵĚĞƐ�
ƉĂƚŚŽŐĞŶŝĐ�ŵƵƚĂƟŽŶƐ�ŝŶ�SCN5A ĂŶĚ�ŝŶ�ŽƚŚĞƌ�ŐĞŶĞƐ�ƚŚĂƚ�ƌĞŐƵůĂƚĞ�ŵĞƚĂďŽůŝĐ�ĨƵŶĐƟŽŶƐ�ƌĞůĂƚĞĚ�ƚŽ�ĞŶĞƌŐǇ�
ƉƌŽĚƵĐƟŽŶ͘ �dƌĂŶƐĐƌŝƉƚŽŵŝĐƐ�ĂŶĚ�ƉƌŽƚĞŽŵŝĐƐ�ĂŶĂůǇƐĞƐ�ŽĨ�W�D �Ɛ�ŝŶĚĞƉĞŶĚĞŶƚůǇ�ĐŽŶĮ ƌŵĞĚ�ĚǇƐƌĞŐƵůĂƟŽŶ�ŽĨ�
ƉĂƚŚǁ ĂǇƐ͕ �ŝŶĚŝĐĂƟǀ Ğ�ŽĨ�ŵĞƚĂďŽůŝĐ�ĂďŶŽƌŵĂůŝƟĞƐ͘ �dŚŝƐ�ǁ ĂƐ�ƌĞŇĞĐƚĞĚ�ŝŶ�ĐŚĂŶŐĞƐ�ŝŶ�metabolomics and
lipidomics, includŝŶŐ�ĚŽǁ ŶƌĞŐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�d���ĐǇĐůĞ͕�ĚĞĐƌĞĂƐĞĚ��dW�ƉƌŽĚƵĐƟŽŶ͕ �ĂŶĚ�Ğǀ ŝĚĞŶĐĞ�ŽĨ�Ă�ƐŚŝŌ�
ĨƌŽŵ�ŽǆŝĚĂƟǀ Ğ�ƉŚŽƐƉŚŽƌǇůĂƟŽŶ�ƚŽ�ŐůǇĐŽůǇƐŝƐ͘

D ƵůƟ-ŽŵŝĐƐ�ŶƚĞŐƌĂƟŽŶ�ĂŶĚ�ĂŶĂůǇƐŝƐ�ŽĨ�ƉĂƟĞŶƚƐΖ�ƉĞƌŝƉŚĞƌĂů�ďůŽŽĚ�ĐĞůůƐ�ƌĞǀ ĞĂůĞĚ�ĚǇƐƌĞŐƵůĂƟŽŶ�ŽĨ�ƵďŝƋƵŝƚŽƵƐ�
ŵĞƚĂďŽůŝĐ�ƉĂƚŚǁ ĂǇƐ͕ �ƌĞǀ ĞĂůŝŶŐ�ƚŚĂƚ��ƌ̂ �ŝƐ�ŶŽƚ�ůŝŵŝƚĞĚ�ƚŽ�ƚŚĞ�ŚĞĂƌƚ͘ �dŚŝƐ�ĐŚĂůůĞŶŐĞƐ�ƚŚĞ�ƚƌĂĚŝƟŽŶĂů��ƌ̂ �
ĐůĂƐƐŝĮ ĐĂƟŽŶ�ĂƐ�Ă�ĐĂƌĚŝĂĐ�ĐŚĂŶŶĞůŽƉĂƚŚǇ�ĂŶĚ�ƐƵŐŐĞƐƚƐ�Ă�ƉŽƐƐŝďůĞ�ƌŽůĞ�ŽĨ�ŵƵƚĂƟŽŶƐ�ŝŶ�ŵĞƚĂďŽůŝĐ�ŐĞŶĞƐ�ĂŶĚ�
pathways in the disease pathophysiology.
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ISPRED-^�Y ͗ ��ĞĞƉ�EĞƵƌĂů�EĞƚǁ ŽƌŬƐ�ĂŶĚ��ŵďĞĚĚŝŶŐƐ�ĨŽƌ�WƌĞĚŝĐƟŶŐ�/ŶƚĞƌĂĐƟŽŶ�
Sites in Protein Sequences

D ĂƩĞŽ�D ĂŶĨƌĞĚŝ, Castrense Savojardo, Pier Luigi Martelli, Rita Casadio

University of Bologna, Bologna, Italy

Abstract

Protein-Protein /ŶƚĞƌĂĐƟŽŶƐ�;WW/Ϳ�ĂƌĞ�ĐƌƵĐŝĂů�ŝŶ�ŵĂŶǇ�ďŝŽůŽŐŝĐĂů�ƉƌŽĐĞƐƐĞƐ͘ �/ĚĞŶƟĨǇŝŶŐ�WW/�ƐŝƚĞƐ�ŝƐ�ŬĞǇ�ƚŽ�
ƵŶĚĞƌƐƚĂŶĚŝŶŐ�Ă�ƉƌŽƚĞŝŶ�ĨƵŶĐƟŽŶ�ŝŶ�ƚŚĞ�ĐŽŶƚĞǆƚ�ŽĨ�ĐĞůů�ĐŽŵƉůĞǆŝƚǇ͘

�ŽŵƉƵƚĂƟŽŶĂů�ƚŽŽůƐ�ĐĂŶ�ŝĚĞŶƟĨǇ�WW/�ƐŝƚĞƐ�ŽŶ�ƉƌŽƚĞŝŶ�ƐƚƌƵĐƚƵƌĞƐ�Žƌ�ƐĞƋƵĞŶĐĞƐ�ǁ ŚĞŶ�ĞǆƉĞƌŝŵĞŶƚĂů�Ğǀ ŝĚĞŶĐĞ�
ŝƐ�ŵŝƐƐŝŶŐ͘�D ƵĐŚ�Ğī Žƌƚ�ŚĂƐ�ĨŽĐƵƐĞĚ�ŽŶ�ŵĞƚŚŽĚƐ�ĞǆƉůŽŝƟŶŐ�ƐƚƌƵĐƚƵƌĂů�ŝŶĨŽƌŵĂƟŽŶ͘ �E ŽŶĞƚŚĞůĞƐƐ͕ �ƐĞƋƵĞŶĐĞ-
ďĂƐĞĚ�ƉƌĞĚŝĐƟŽŶ�ŝƐ�Ă�ŵŽƌĞ�ĐŚĂůůĞŶŐŝŶŐ�ƚĂƐŬ�ĂŶĚ ĨĞǁ �ŵĞƚŚŽĚƐ�ĂƌĞ�Ăǀ ĂŝůĂďůĞ͕�ĂĐŚŝĞǀ ŝŶŐ�ůŝŵŝƚĞĚ�ƉƌĞĚŝĐƟŽŶ�
performance.

Here we present ISPRED-^�Y ͕ �Ă�ǁ Ğď�ƐĞƌǀ Ğƌ�ĨŽƌ�ŝĚĞŶƟĨǇŝŶŐ�WW/�ƐŝƚĞƐ�ŝŶ�ƉƌŽƚĞŝŶ�ƐĞƋƵĞŶĐĞƐ�ĨƌĞĞůǇ�Ăǀ ĂŝůĂďůĞ�Ăƚ�
ŚƩ ƉƐ͗ ͬ ͬ ŝƐƉƌĞĚǁ Ɛ͘ ďŝŽĐŽŵƉ͘ƵŶŝďŽ͘ ŝƚ ͘

dŚĞ�ŵĞƚŚŽĚ�ƐƚĂŶĚƐ�ŽŶ�Ă�ĚĞĞƉ�ĂƌĐŚŝƚĞĐƚƵƌĞ�ĐŽŵďŝŶŝŶŐ�ĐŽŶǀ ŽůƵƟŽŶĂů�ďůŽĐŬƐ�ĂŶĚ�ƚŚƌĞĞ�ĐĂƐĐĂĚŝŶŐ�ĨƵůůǇ�
connected layers. ISPRED-SEQ is trained on a dataset of 6,066 protein structures, comprising 285,751
binding and 1,471,545 non-binding residues. The input is generated using two state-of-the-art language
models, ESM-ϭď�ĂŶĚ�WƌŽƚdϱ͕ �ĂŶĚ�Ăǀ ŽŝĚƐ�ƚŚĞ�ŶĞĞĚ�ŽĨ�ĐŽŵƉƵƟŶŐ�ŚĂŶĚ-ĐƌĂŌĞĚ�ĨĞĂƚƵƌĞƐ�ƐƵĐŚ�ĂƐ�ƐĞƋƵĞŶĐĞ�
ƉƌŽĮ ůĞƐ�Žƌ�ƉŚǇƐŝĐŽĐŚĞŵŝĐĂů�ƉƌŽƉĞƌƟĞƐ͘ ��ĂĐŚ�ƌĞƐŝĚƵĞ�ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�ŝŶ�Ă�ǁ ŝŶĚŽǁ �ŽĨ�ϯϭ�ƌĞƐŝĚƵĞƐ�ĐĞŶƚĞƌĞĚ�
around the target.

We benchmark ISPRED-SEQ on a dataset comprising 448 proteins. We adopted a stringent homology-
ƌĞĚƵĐƟŽŶ�ƉƌŽĐĞĚƵƌĞ�ƚŽ�ŐƵĂƌĂŶƚĞĞ�ƚŚĂƚ�Ăůů�ƉƌŽƚĞŝŶƐ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƚƌĂŝŶŝŶŐ�ĚĂƚĂƐĞƚ�ŚĂǀ Ğ�ůĞƐƐ�ƚŚĂŶ�Ϯϱй �
sequence similarity with sequences used for benchmarking.

Results show that ISPRED-SEQ significantly outperforms other state-of-the-Ăƌƚ�ŵĞƚŚŽĚƐ͕ �ƌĞƉŽƌƟŶŐ�Ă�D ���ŽĨ�
0.39, surpassing by 7 percentage points the second best-performing method, PITHIA. Moreover, thanks to
ƚŚĞ�ĂĚŽƉƟŽŶ�ŽĨ�ƉƌŽƚĞŝŶ�ĞŵďĞĚĚŝŶŐƐ�ŝŶƐƚĞĂĚ�ŽĨ�ƌŽƵƟŶĞůǇ�ĂĚŽƉƚĞĚ�ĞŶĐŽĚŝŶŐƐ�ďĂƐĞĚ�ŽŶ�ƐĞƋƵĞŶĐĞ�ƉƌŽĮ ůĞƐ͕ �
ƚŚĞ�ŵĞƚŚŽĚ�ŝƐ�ĞǆƚƌĞŵĞůǇ�ƟŵĞ-efficient. 

Bibliographic references

Manfredi,M. et al. (2023) ISPRED-^�Y ͗ ��ĞĞƉ�ŶĞƵƌĂů�ŶĞƚǁ ŽƌŬƐ�ĂŶĚ�ĞŵďĞĚĚŝŶŐƐ�ĨŽƌ�ƉƌĞĚŝĐƟŶŐ�ŝŶƚĞƌĂĐƟŽŶ�
sites in protein sequences. J. Mol. Biol., 167963.
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�Ž�ŽEĂƚ͗ �ĐŽŵƉƵƚĂƟŽŶĂů�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ĐŽŝůĞĚ-coiled regions from sequence using
protein language models

Giovanni Madeo, Castrense Savojardo͕ �D ĂƩĞŽ�D ĂŶĨƌĞĚŝ͕�WŝĞƌ�>ƵŝŐŝ�D ĂƌƚĞůůŝ͕�ZŝƚĂ��ĂƐĂĚŝŽ

�ŝŽĐŽŵƉƵƟŶŐ�' ƌŽƵƉ͕ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚĂƌŵĂĐǇ�ĂŶĚ��ŝŽƚĞĐŚŶŽůŽŐǇ͕�hŶŝǀ ĞƌƐŝƚǇ�ŽĨ��ŽůŽŐŶĂ͕ ��ŽůŽŐŶĂ͕ �/ƚĂůǇ

Abstract

Coiled-coils domains (CCDs) are found in proteins in all kingdoms of life. They perform a wide range of
ŝŵƉŽƌƚĂŶƚ�ĐĞůůƵůĂƌ�ĨƵŶĐƟŽŶƐ͕ �ĂĐƟŶŐ�ĂƐ�ŵŽůĞĐƵůĂƌ�ƐƉĂĐĞƌƐ�ĂŶĚ�ŝŶŇƵĞŶĐŝŶŐ�ƚŚĞ�ŽƌŐĂŶŝǌĂƟŽŶ�ŽĨ�ŽƌŐĂŶĞůůĞƐ�
within the cell. In some enzymes, CCDs have funĐƟŽŶ�ŽĨ�ŵŽůĞĐƵůĂƌ�ƌƵůĞƌƐ͕ �ĐŽŶƐƚƌĂŝŶŝŶŐ�ƚŚĞ�ŐĞŽŵĞƚƌǇ�ŽĨ�ƚŚĞ�
ĐĂƚĂůǇƟĐ�ƐŝƚĞ͘�D ŽƌĞŽǀ Ğƌ͕����Ɛ�ĂƌĞ�ƚŚĞ�ďĂƐŝĐ�ƵŶŝƚ�ŽĨ�ƚƌĂŶƐŵĞŵďƌĂŶĞ�ŝŽŶ�ĐŚĂŶŶĞůƐ͕ �ĨŽƌŵŝŶŐ�ďƵŶĚůĞ-shaped
structures. Canonical Coiled-Coil Domains (CCD) consist of intertwined alpha helices containing heptad
repeats (labeled abcdefg, the so-called registers) with constraint pairing. CCDs are classified according to 
ƚŚĞ�ŶƵŵďĞƌ�ĂŶĚ�ŽƌŝĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�α-ŚĞůŝĐĞƐ�ŝŶǀ Žůǀ ĞĚ͕ �ŝ͘Ğ͕�ďǇ�ƚŚĞŝƌ�ŽůŝŐŽŵĞƌŝǌĂƟŽŶ�ƐƚĂƚĞ͘�dŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�
���Ɛ�ĚĞŵĂŶĚƐ�ĐŽŵƉƵƚĂƟŽŶĂů�ŵĞƚŚŽĚƐ�ĨŽƌ�ƉƌĞĚŝĐƟŶŐ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ĂŶĚ�ůŽĐĂůŝǌĂƟŽŶ�ŽĨ���� Ɛ͕ �ŝŶĐůƵĚŝŶŐ�
ƌĞŐŝƐƚĞƌƐ͕ �ĂŶĚ�ƚŚĞŝƌ�ŽůŝŐŽŵĞƌŝǌĂƟŽŶ�ƐƚĂƚĞ͘�, ĞƌĞ�ǁ Ğ�ƉƌĞƐĞŶƚ��Ž�ŽEĂƚ�;ǁ Ğď�ƐĞƌǀ Ğƌ�Ăǀ ĂŝůĂďůĞ�Ăƚ�
ŚƩ ƉƐ͗ ͬ ͬ ĐŽĐŽŶĂƚ͘ ďŝŽĐŽŵƉ͘ ƵŶŝďŽ͘ ŝƚͿ͕ �Ă�ŶŽǀ Ğů�ĚĞĞƉ-ůĞĂƌŶŝŶŐ�ďĂƐĞĚ�ĐŽŵƉƵƚĂƟŽŶĂů�ŵĞƚŚŽĚ�ĨŽƌ�ƉƌĞĚŝĐƟŶŐ�����
ƌĞŐŝŽŶƐ͕ �ƌĞŐŝƐƚĞƌƐ�ĂŶĚ�ŽůŝŐŽŵĞƌŝǌĂƟŽŶ�ƐƚĂƚĞ͘�K Ƶƌ�ŵĞƚŚŽĚ͕ �ĨŽƌ�ƚŚĞ�Į ƌƐƚ�ƟŵĞ͕�ĂĚŽƉƚƐ�Ă�ƐĞƋƵĞŶĐĞ�ĞŶĐŽĚŝŶŐ�
based on two state-of-the-art protein Language Models (pLMs): ProtT5 and ESM1-b. The pLMs embedding
are processed by a three-step architectuƌĞ�ŝŶĐůƵĚŝŶŐ�Ă�ĚĞĞƉ�ŶĞƚǁ ŽƌŬ͕�Ă�ĐŽŶĚŝƟŽŶĂů�ƌĂŶĚŽŵ�Į ĞůĚ�ĂŶĚ�ƐŝŶŐůĞ-
layer feed forward network. We trained CoCoNat on a dataset comprising 2191 proteins containing CCDs
and 9040 proteins not endowed with CCD. When tested on a blind test set comprising 429 CCD and 278
non-CCD proteins, CoCoNat overpassed the current state-of-the-art both for residue-level and segment-
ůĞǀ Ğů�����ĚĞƚĞĐƟŽŶ͕ �ƌĞŐŝƐƚĞƌ�ĂŶŶŽƚĂƟŽŶ�ĂƐ�ǁ Ğůů�ĂƐ�ŽůŝŐŽŵĞƌŝǌĂƟŽŶ�ƐƚĂƚĞ�ƉƌĞĚŝĐƟŽŶ͘
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Where Do We Come From? What Are We? Where Are We Going? - A portrait of
ƚŚĞ�̂ /���ĚƵĐĂƟŽŶ��ŽŵŵƵŶŝƚǇ

�ŶŶĂ�D ĂƌĂďŽƫ 1,2, Maria Luisa Genova3,2, Francesco Malatesta4,2

1Department of Chemistry and Biology "A. Zambelli", University of Salerno, Fisciano (SA), Italy. 2�ǆĞĐƵƟǀ Ğ�

�ŽĂƌĚ͕ �' ƌƵƉƉŽ��ŝĚĂƫ ĐĂ�̂ /�͕ �ZŽŵĞ͕�/ƚĂůǇ͘�3Department of Biomedical and Neuromotor Sciences, Alma Mater

Studiorum Università di Bologna, Bologna, Italy. 4Department of Biochemical Sciences “A. Rossi Fanelli”,

Sapienza University of Rome, Rome, Italy

Abstract

dŚĞ�̂ /���ĚƵĐĂƟŽŶ�' ƌŽƵƉ�;' � ͕ �' ƌƵƉƉŽ��ŝĚĂƫ ĐĂ�̂ /�Ϳ�ǁ ĂƐ�ĞƐƚĂďůŝƐŚĞĚ�ŝŶ�ϮϬϭϴ�ĂŶĚ�ŝŶ�ϮϬϭϵ ͕ �ĂƐ�ŝƚƐ�Į ƌƐƚ�
ŝŶƚĞƌŶĂƟŽŶĂů�ĂĐƟǀ ŝƚǇ͕�ŝƚ�ŽƌŐĂŶŝǌĞĚ�ƚŚĞ�&��^��ĚƵĐĂƟŽŶ�D ĞĞƟŶŐ͗�Η�ǆĐĞůůĞŶĐĞ�ŝŶ�>ĞĂƌŶŝŶŐ�ĂŶĚ�dĞĂĐŚŝŶŐ�
�ŝŽĐŚĞŵŝƐƚƌǇΗ�ϭ�ǁ ŝƚŚ�ƚŚĞ�ƉĂƌƟĐŝƉĂƟŽŶ�ŽĨ�ŵŽƌĞ�ƚŚĂŶ ƐĞǀ ĞŶƚǇ�ƉĞŽƉůĞ�ĂŶĚ�ƚŚĞ�ŝŶƚĞƌǀ ĞŶƟŽŶ�ŽĨ�Į ǀ Ğ�
ŝŶƚĞƌŶĂƟŽŶĂů�ŝŶǀ ŝƚĞĚ�ƐƉĞĂŬĞƌƐ͕ �ŝŶĐůƵĚŝŶŐ��ŽŶĂůĚ�, ͘ �s ŽĞƚ͕ �ǁ ŚŽ�ƐĂĚůǇ�ƉĂƐƐĞĚ�Ăǁ ĂǇ�ƌĞĐĞŶƚůǇ�Ϯ͘�/Ŷ�ϮϬϮϬ͕�ƚŚĞ�
GD was formalized as a cross-ƐĞĐƟŽŶĂů�ŐƌŽƵƉ�ŽĨ�ƚŚĞ�̂ /��̂ ŽĐŝĞƚǇ�ϯ ͕�ǁ ŝƚŚ�ŵĞŵďĞƌƐŚŝƉ�ŽĨ�Žǀ Ğƌ�ϭϬϬ�ƉĞŽƉůĞ͘ In
ϮϬϮϭ͕ �ƚŚĞ�ϲϭΣ�̂ /���ŽŶĨĞƌĞŶĐĞ�ǀ ŝƌƚƵĂů�ĞĚŝƟŽŶ�ŚŽƐƚĞĚ�ƚŚĞ�' ��ƉĂŶĞů�ĚŝƐĐƵƐƐŝŽŶ�Η�ĚƵĐĂƟŽŶ�ĂŶĚ�D ĞŶƚŽƌŝŶŐ�ŝŶ�
Biochemistry and Molecular Biology."

dŚĞ�Į ƌƐƚ�ĂŶŶƵĂů�ŵĞĞƟŶŐ�ŽĨ�ƚŚĞ�' ƌŽƵƉΖƐ�ŵĞŵďĞƌƐ�ǁ ĂƐ�ŚĞůĚ�ŽŶ�̂ ĞƉƚĞŵďĞƌ�ϭϵ ͕ �ϮϬϮϮ͘ �K Ŷ�ƚŚĂƚ�ŽĐĐĂƐŝŽŶ͕ �ǁ Ğ�
ƉƌĞƉĂƌĞĚ�Ă�ƋƵĞƐƟŽŶŶĂŝƌĞ�ƚŽ�ĐŽŶĚƵĐƚ�Ă�ƐƵƌǀ ĞǇ�ŽŶ�ƚŚĞ�ƚĞĂĐŚŝŶŐ�ĂĐƟǀ ŝƟĞƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ďǇ�ƚŚĞ�ŐƌŽƵƉ�ŵĞŵďĞƌƐ�
Ăƚ�ƚŚĞ�ƵŶŝǀ ĞƌƐŝƚǇ�ůĞǀ Ğů͘��ďŽƵƚ�ϱϬ�ƉĂƌƟĐŝƉĂŶƚƐ�ĂŐƌĞĞĚ�ƚŽ�ĂŶƐǁ Ğƌ�ƚŚĞ�ǀ ĂƌŝŽƵƐ�ƋƵĞƐƟŽŶƐ͘ ��ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�
responses allowed us to obtain a picture of our community, the teachings entrusted to it, and the main
interests and challenges currently facing the teaching of biochemistry. Valuable insights for future ĂĐƟǀ ŝƟĞƐ�
ŽĨ�ƚŚĞ�ŐƌŽƵƉ�ĂůƐŽ�ĞŵĞƌŐĞĚ�ĨƌŽŵ�ƚŚŝƐ�ĂŶĂůǇƐŝƐ͘ �t Ğ�ŚĂǀ Ğ�ĚĞĐŝĚĞĚ�ƚŽ�ŵĂŬĞ�ƚŚŝƐ�ĚĂƚĂ�Ăǀ ĂŝůĂďůĞ�ƚŽ�ƚŚĞ�ĞŶƟƌĞ�̂ /��
community so that we can reflect on the present and look for new ways in which the teaching of 
biochemistry, at all levels, can become mŽƌĞ�ŝŵƉĂĐƞƵů�ĂŶĚ�Ğī ĞĐƟǀ ĞůǇ�ĂĚĚƌĞƐƐ�ƚŚĞ�ŶĞǁ �ĐŚĂůůĞŶŐĞƐ�ƚŚĂƚ�
science confronts us with.
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/ĚĞŶƟĮ ĐĂƟŽŶ�ŽĨ�Ă�E -terminal-cleaved form of Cyclophilin D: a new player in an old
game?
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Abstract

Cyclophilin D (CyPD), the only mitochondrial cyclophilin, is a master regulator of the mitochondrial
ƉĞƌŵĞĂďŝůŝƚǇ�ƚƌĂŶƐŝƟŽŶ�ƉŽƌĞ�;WdWͿ͕ �Ă��ĂϮн-dependent, high-conductance channel whose opening can lead
to cell death. We have already provided evidence that CyPD binds to the OSCP subunit of ATP synthase, one
ŽĨ�ƚŚĞ�ŵŽƐƚ�ƉƌŽŵŝƐŝŶŐ�ĐĂŶĚŝĚĂƚĞƐ�ĨŽƌ�ŐĞŶĞƌĂƟŶŐ�ƚŚĞ�WdW�ϭ͘��ŝī ĞƌĞŶƚ�ƉŽƐƚ-ƚƌĂŶƐůĂƟŽŶĂů�ŵŽĚŝĮ ĐĂƟŽŶƐ�ŽĨ�
CyPD have been found to affect CyPD binding to OSCP and PTP opening [2]. Here we report that two forms 
ŽĨ��ǇW��ĐĂŶ�ďĞ�ŝĚĞŶƟĮ ĞĚ�ŝŶ�ǀ ĂƌŝŽƵƐ�ƟƐƐƵĞƐ͘ �D ĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ĂŶĂůǇƐŝƐ�ƐŚŽǁ ĞĚ�ƚŚĂƚ�ŽŶĞ�ĨŽƌŵ�ŝƐ�Εϭ�Ŭ�Ă�
shorter at the N-ƚĞƌŵŝŶƵƐ͕ �ƐƵŐŐĞƐƟŶŐ�ƚŚĂƚ��ǇW��ĐĂŶ�ďĞ�ĐůĞĂǀ ĞĚ�ďǇ�Ă�ŵŝƚŽĐŚŽŶĚƌŝĂů�ƉƌŽƚĞĂƐĞ͘�/Ŷ�ǀ ŝƚƌŽ�
studies using the human full-length CyPD (FL-CyPD) and a N-terminal truncated form (ΔN14-CyPD) revealed 
ƚŚĂƚ�ƚŚĞ�ůĂƩ Ğƌ�ŵŽƌĞ�Ăǀ ŝĚůǇ�ŝŶƚĞƌĂĐƚƐ�ǁ ŝƚŚ�K^�W�ƚŚĂŶ�&>-CyPD. Consistently, when expressed in HEK 293
mitochondria, ΔN14-CyPD rapidly triggers PTP opening in response to Ca2+ treatment. Nuclear MaŐŶĞƟĐ�
Resonance (NMR) spectroscopy revealed that the CyPD N-terminal tail is highly flexible, in sharp contrast 
ǁ ŝƚŚ�ƚŚĞ�ƌĞŵĂŝŶŝŶŐ�ŐůŽďƵůĂƌ�ƌŝŐŝĚ�ƉĂƌƚ͘ �ED Z�ĂŶĂůǇƐŝƐ�ƐŚŽǁ ĞĚ�ƚŚĂƚ�<�ů�ƐĞůĞĐƟǀ ĞůǇ�Ăī ĞĐƚƐ�ƚŚĞ�ŐĂƚĞŬĞĞƉĞƌ�
ƌĞŐŝŽŶ�ŽĨ�ƚŚĞ�ĂĐƟǀ Ğ�ƐŝƚĞ͕�ŝŶǀ Žůǀ ŝŶŐ�Ă�significantly larger patch of residues in FL CyPD than in ΔN14-CyPD. 
Overall, our data suggest the N -terminal-ĐůĞĂǀ ĂŐĞ�ŐĞŶĞƌĂƚĞƐ�Ă��ǇW��ǁ ŝƚŚ�ƵŶŝƋƵĞ�ƉƌŽƉĞƌƟĞƐ͕ �ŽƉĞŶŝŶŐ�ŶĞǁ �
ƉĞƌƐƉĞĐƟǀ ĞƐ�ŽŶ�ŚŽǁ �ƚŚĞ�WdW�ŝƐ�ƌĞŐƵůĂƚĞĚ�ďǇ��ǇW� ͘
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Glucose-ĚĞƌŝǀ ĞĚ�ŐůƵƚĂŵĂƚĞ�Ěƌŝǀ ĞƐ�ŶĞƵƌŽŶĂů�Ěŝī ĞƌĞŶƟĂƟŽŶ
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Abstract

EĞƵƌŽŶĂů�Ěŝī ĞƌĞŶƟĂƟŽŶ�ŝƐ�ƚŚĞ�ƉŚĂƐĞ�ĚƵƌŝŶŐ�ǁ ŚŝĐŚ�ŶĞƵƌŽŶƐ�ĂĐƋƵŝƌĞ�ƚŚĞŝƌ�Į ŶĂů�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŝŶ�ƚĞƌŵƐ�ŽĨ�
ŵŽƌƉŚŽůŽŐǇ͕�ĞůĞĐƚƌŝĐĂů�ĂĐƟǀ ŝƚǇ͕�ĂŶĚ�ŵĞƚĂďŽůŝƐŵ͘ �, Žǁ Ğǀ Ğƌ͕�ůŝƩ ůĞ�ŝƐ�ŬŶŽǁ Ŷ�ĂďŽƵƚ�ƚŚĞ�ŵĞƚĂďŽůŝĐ�ƉĂƚŚǁ ĂǇƐ�
ŐŽǀ ĞƌŶŝŶŐ�ŶĞƵƌŽŶĂů�Ěŝī ĞƌĞŶƟĂƟŽŶ͘ �, ĞƌĞ͕�ǁ Ğ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�ƚŚĞ�ŵĂŝŶ�ŵĞƚĂďŽůŝĐ�ƉĂƚŚǁ ĂǇƐ͕ �
ŶĂŵĞůǇ�ŐůƵĐŽƐĞ͕�ŐůƵƚĂŵŝŶĞ͕�ĂŶĚ�ĨĂƩǇ�ĂĐŝĚ�ŽǆŝĚĂƟŽŶ͕ �ĚƵƌŝŶŐ�ƚŚĞ�Ěŝī ĞƌĞŶƟĂƟŽŶ�ŽĨ�ƉƌŝŵĂƌǇ�ƌĂƚ�ŚŝƉƉŽĐĂŵƉĂů�
ŶĞƵƌŽŶƐ͘ ��ůƵŶƟŶŐ�ŐůƵĐŽƐĞ�ŽǆŝĚĂƟŽŶ�ƚŚƌŽƵŐŚ�ƚŚĞ�ŐĞŶĞƟĐ�ĂŶĚ�ĐŚĞŵŝĐĂů�ŝŶŚŝďŝƟŽŶ�ŽĨ�ƚŚĞ�ŵŝtochondrial
ƉǇƌƵǀ ĂƚĞ�ƚƌĂŶƐƉŽƌƚĞƌ�ƌĞǀ ĞĂůĞĚ�ƚŚĂƚ�ƚŚŝƐ�ƉƌŽƚĞŝŶ�ŝƐ�ĐƌŝƟĐĂů�ĨŽƌ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ŐůƵƚĂŵĂƚĞ͕�ǁ ŚŝĐŚ�ŝƐ�ƌĞƋƵŝƌĞĚ�
ĨŽƌ�ŶĞƵƌŽŶĂů�ĂƌďŽƌŝǌĂƟŽŶ͕ �ƉƌŽƉĞƌ�ĚĞŶĚƌŝƟĐ�ĞůŽŶŐĂƟŽŶ͕ �ĂŶĚ�ƐƉŝŶĞ�ĨŽƌŵĂƟŽŶ͘ �' ůƵƚĂŵĂƚĞ�ƐƵƉƉůĞŵĞŶƚĂƟŽŶ�ŝŶ�
the early phase of differenƟĂƟŽŶ�ƌĞƐƚŽƌĞƐ�ŵŽƌƉŚŽůŽŐŝĐĂů�ĚĞĨĞĐƚƐ�ĂŶĚ�ƐǇŶĂƉƟĐ�ĨƵŶĐƟŽŶ�ďǇ�ƌĞƐĐƵŝŶŐ�ƐǇŶĂƉƟĐ�
ůŽĐĂů�ƚƌĂŶƐůĂƟŽŶ͘ �&ĂƩǇ�ĂĐŝĚ�ŽǆŝĚĂƟŽŶ�ĚŽĞƐ�ŶŽƚ�Ăī ĞĐƚ�ŶĞƵƌŽŶĂů�Ěŝī ĞƌĞŶƟĂƟŽŶ͕ �ǁ ŚĞƌĞĂƐ�ŐůƵƚĂŵŝŶĞ�
metabolism is important for mitochondria, but not for endogenous glutamate ƉƌŽĚƵĐƟŽŶ͘ �K Ƶƌ�ƌĞƐƵůƚƐ�
provide new insights into the role of glucose-ĚĞƌŝǀ ĞĚ�ŐůƵƚĂŵĂƚĞ�ĂƐ�Ă�ŬĞǇ�ƉůĂǇĞƌ�ŝŶ�ŶĞƵƌŽŶĂů�Ěŝī ĞƌĞŶƟĂƟŽŶ͘
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�ŶĂůǇƐĞƐ�ŽĨ�ĨƌĞƋƵĞŶƚ�ĂŶĚ�ĐŽŶƐĞƌǀ ĞĚ�ŝŶƚƌŽŶ�ƉŽƐŝƟŽŶƐ�ƐŚĞĚ�ůŝŐŚƚ�ŽŶ�ƚŚĞ�Ğǀ ŽůƵƟŽŶ�ŽĨ�
the mitochondrial carrier family SLC25

Magnus Monné1, Antonia Cianciulli2, Maria A. Panaro2, Rosa Calvello2, Anna De Grassi2, Luigi Palmieri2,

Vincenzo Mitolo2, Ferdinando Palmieri2
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Abstract

D ŝƚŽĐŚŽŶĚƌŝĂů�ĐĂƌƌŝĞƌƐ�;D �ƐͿ�ĐŽŶƐƟƚƵƚĞ�Ă�ĨĂŵŝůǇ�ŽĨ�ŵŽƐƚůǇ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ƉƌŽƚĞŝŶƐ�ƚŚĂƚ�ƚƌĂŶƐƉŽƌƚ�Ěŝī ĞƌĞŶƚ�
ƐƉĞĐŝĮ Đ�ƐƵďƐƚƌĂƚĞƐ͕ �ƐƵĐŚ�ĂƐ�ĐŽĨĂĐƚŽƌƐ͕ �ŶƵĐůĞŽƟĚĞƐ͕ �ĂŵŝŶŽ�ĂĐŝĚƐ͕ �ĚŝĐĂďŽǆǇůĂƚĞƐ�ĂŶĚ�ŝŶŽƌŐĂŶŝĐ�ĂŶŝŽŶƐ͕ �ĂĐƌŽƐƐ�
the inner membrane. MCs have characterisƟĐ�ƚƌŝƉůŝĐĂƚĞĚ�ƉƌŽƚĞŝŶ�ƐĞƋƵĞŶĐĞ�ƌĞƉĞĂƚƐ�ƚŚĂƚ�ĂƌĞ�ƌĞŇĞĐƚĞĚ�ŝŶ�ƚŚĞ�
three-fold symmetrical structure of their six-transmembrane α-helical transporter domain. These common 
ƐĞƋƵĞŶĐĞ�ĨĞĂƚƵƌĞƐ�ŚĂǀ Ğ�ďĞĞŶ�ƵƐĞĚ�ƚŽ�ŝĚĞŶƟĨǇ�D ��ŐĞŶĞƐ�ŝŶ�ǀ ĂƌŝŽƵƐ�ĞƵŬĂƌǇŽƟĐ�ŐĞŶŽŵĞƐ͘ �t e have mapped
ĂŶĚ�ĂŶĂůǇǌĞĚ�ƚŚĞ�ƉŽƐŝƟŽŶƐ�ŽĨ�ƚŚĞ�ŝŶƚƌŽŶƐ�ŝŶ�D �Ɛ�ŽĨ�ŚŝŐŚůǇ�Ěŝǀ ĞƌƐŝĮ ĞĚ�ŽƌŐĂŶŝƐŵƐ͘ �dŚĞ�ƌĞƐƵůƚƐ�ƐŚŽǁ �ƚŚĂƚ�
ŵĂŶǇ�D �Ɛ�ŚĂǀ Ğ�ŝŶƚƌŽŶƐ�Ăƚ�ƚŚĞ�ƐĂŵĞ�ƐƉĞĐŝĮ Đ�ƉŽƐŝƟŽŶƐ�ǁ ŝƚŚŝŶ�ƚŚĞ�D ��ƚƌĂŶƐƉŽƌƚĞƌ�ĚŽŵĂŝŶ�ĂŶĚ�ƚŚĂƚ�ƐĞǀ ĞƌĂů�ŽĨ�
ƚŚĞƐĞ�ƉŽƐŝƟŽŶƐ�ĂƌĞ�ƚŚƌĞĞ-fold sǇŵŵĞƚƌŝĐ͘�D ŽƌĞŽǀ Ğƌ͕�ŵĂŶǇ�ŽĨ�ƚŚĞƐĞ�ĨƌĞƋƵĞŶƚůǇ�ŽĐĐƵƌƌŝŶŐ�ŝŶƚƌŽŶ�ƉŽƐŝƟŽŶƐ�
ĂƌĞ�ƉĂƌƟĐƵůĂƌůǇ�ĐŽŵŵŽŶ�ŝŶ�ŽƌƚŚŽůŽŐƐ�ŽĨ�ƐƉĞĐŝĮ Đ�D ��ƐƵďĨĂŵŝůŝĞƐ͕ �ǁ ŚŝĐŚ�ƚƌĂŶƐƉŽƌƚ�ƐŝŵŝůĂƌ�ƐƵďƐƚƌĂƚĞƐ͘ �dŚĞƐĞ�
Į ŶĚŝŶŐƐ�ŝŵƉůǇ�ƚŚĂƚ�ƚŚĞ�ƉƌĞƐĞŶƚ�ĚĂǇ�D �Ɛ�ŚĂǀ Ğ�ƉĂƌƟĂůůǇ�ĐŽŶƐĞƌǀ ĞĚ�ƚŚĞ�ŐĞŶĞ�ĂƌĐhitectures of ancestral MCs.
�ĂƐĞĚ�ŽŶ�ƚŚŝƐ�ƌĞĂƐŽŶŝŶŐ�ƚŚĞ�ĨƌĞƋƵĞŶƚ�ĂŶĚ�ĐŽŶƐĞƌǀ ĞĚ�ŝŶƚƌŽŶ�ƉŽƐŝƟŽŶƐ�ǁ ĞƌĞ�ƵƐĞĚ�ƚŽ�ƌĞĐŽŶƐƚƌƵĐƚ�Ă�
ƉŚǇůŽŐĞŶĞƟĐ�ƚƌĞĞ�ƚŚĂƚ�ĂůƐŽ�ŝŶĐůƵĚĞĚ�Ğǀ ŽůƵƟŽŶĂƌǇ�ƌĞůĂƟŽŶƐŚŝƉƐ�ďĞƚǁ ĞĞŶ�ĚŝƐƚĂŶƚ�D ��ŚŽŵŽůŽŐƐ�ǁ ŝƚŚ�ůŽǁ �
ƐĞƋƵĞŶĐĞ�ƐŝŵŝůĂƌŝƟĞƐ͘ �&ƵƌƚŚĞƌŵŽƌĞ͕�ƚŚĞ�ƐƚƌƵĐƚƵƌĂů�ůŽĐĂƟŽŶƐ�ŽĨ�ƚŚĞ�ŝŶƚƌŽŶ�ƉŽƐŝƟŽŶƐ�ƐƵŐŐĞƐƚ�ƚŚĂƚ�ĞǆŽŶ�
ƐŚƵŋ ŝŶŐ�ĂŶĚ�ŝŶƚƌŽŶ�ƐůŝĚŝŶŐ�ŵĂǇ�ŚĂǀ Ğ�ĐŽŶƚƌŝďƵƚĞĚ�ƚŽ�ƚŚĞ�ƐƵďƐƚƌĂƚĞ�ƐƉĞĐŝĮ ĐŝƚǇ�Ěŝǀ ĞƌƐŝĮ ĐĂƟŽŶ�ŝŶ�ƚŚĞ�Ğǀ ŽůƵƟŽŶ�
of the MC family.
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dŚĞ�ĂŶƟĂƉŽƉƚŽƟĐ�hZ' ϳ �ƉƌŽƚĞŝŶ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ƉƌŽƐƵƌǀ ŝǀ Ăů�ƌĞ-sponse to tunicamicin
er stressed of the human neuroblastoma cell line SH-SY5Y
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ĂŶĚ��ŝŽƉŚĂƌŵĂĐĞƵƟĐƐ͕ �hŶŝǀ ĞƌƐŝƚǇ�ŽĨ��Ăƌŝ͕��Ăƌŝ͕�/ƚĂůǇ

Abstract

hZ' ϳ �ŝƐ�Ă�ůŝǀ Ğƌ�ƉƌŽƚĞŝŶ�ůŽĐĂůŝǌĞĚ�ŝŶ�ƚŚĞ�ĞŶĚŽƉůĂƐŵŝĐ�ƌĞƟĐƵůƵŵ�;�ZͿ͕ �Žǀ Ğƌ-ĞǆƉƌĞƐƐĞĚ�ĨŽůůŽǁ ŝŶŐ�, �s �ŝŶĨĞĐƟŽŶ͘ �
/ƚƐ�ĂĐƟǀ ŝƚǇ�ŚĂƐ�ďĞĞŶ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ĂƩĞŶƵĂƟŽŶ�ŽĨ��Z�ƐƚƌĞƐƐ�ƌĞƐƵůƟŶŐ�ĨƌŽŵ�ǀ ŝƌĂů�ŝŶĨĞĐƟŽŶ͕ �ƉƌŽŵŽƟŶŐ�ƉƌŽƚĞŝŶ�
ĨŽůĚŝŶŐ�ĂŶĚ�ƵďŝƋƵŝƟŶĂƟŽŶ�ĂŶĚ�Žǀ Ğƌall reducing cell apoptosis. [1]

t ŚŝůĞ�ƚŚĞ�ĂŶƟĂƉŽƉƚŽƟĐ�ĂĐƟǀ ŝƚǇ�ŽĨ�hZ' ϳ �ŝŶ�, �s �ŝŶĨĞĐƚĞĚ�ĐĞůůƐ�ŝƐ�ĚĞůĞƚĞƌŝŽƵƐ�ĂƐ�ŝƚ�ĐŽƵůĚ�ƉƌŽŵŽƚĞ�ŶĞŽƉůĂƐƟĐ�
ƚƌĂŶƐĨŽƌŵĂƟŽŶ͕ �ƚŚŝƐ�Ğī ĞĐƚ�ĐŽƵůĚ�ďĞ�ĞǆƉůŽŝƚĞĚ�ƉŽƐŝƟǀ ĞůǇ�ŝŶ�ƚŚĞ�ĐŽŶƚĞǆƚ�ŽĨ�ƉƌŽƚĞŝŶŽƉĂƚŚŝĞƐ͕ �ƐƵĐŚ�ĂƐ�
ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĚŝƐĞĂƐĞƐ͕ �ĐŚĂƌĂĐƚĞƌŝǌĞĚ�Ăƚ�ŵolecular level by protein misfolding, mitochondrial
ĚǇƐĨƵŶĐƟŽŶ͕ �ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ͕ �ĚǇƐƌĞŐƵůĂƟŽŶ�ŽĨ�ĐĂůĐŝƵŵ�ŚŽŵĞŽƐƚĂƐŝƐ͕ �ƉƌŽŵŽƟŶŐ�ĐĞůů�ĚĞĂƚŚ͘ �WƌĞůŝŵŝŶĂƌǇ�ĚĂƚĂ͕ �
obtained on SH-SY5Y cells over expressing URG7 and treated with tunicamycin, a toxin capable of triggering
ER stress, demonstrated that URG7 is able to modulate several markers of the UPR in favor of cell survival.
�ĂƐĞĚ�ŽŶ�ƚŚĞƐĞ�ĂƐƐƵŵƉƟŽŶƐ͕ �Ă�ƉĂŶĞů�ŽĨ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁ ĂƐ�ƉĞƌĨŽƌŵĞĚ͕ �ƵƐŝŶŐ�ƚŚĞ�ƐĂŵĞ�ŝŶ�ǀ ŝƚƌŽ�ŵŽĚĞů͕�ĂŝŵĞĚ�
Ăƚ�ĨƵƌƚŚĞƌ�ĐŚĂƌĂĐƚĞƌŝǌŝŶŐ�ƚŚĞ�ĂĐƟvity of URG7.

�ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ƉƌŽƚĞŝŶ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�ƐĞǀ ĞƌĂů�ĂƉŽƉƚŽƟĐ�ďŝŽŵĂƌŬĞƌƐ͕ �ĂƐ�ǁ Ğůů�ĂƐ�ƚŚĞ�ƌĞĚƵĐƟŽŶ�ŽĨ�ĐĂůĐŝƵŵ�
ƌĞůĞĂƐĞ�ĨƌŽŵ�ƚŚĞ��Z�ƚŽ�ƚŚĞ�ĐǇƚŽƐŽů�ƚŽŐĞƚŚĞƌ�ǁ ŝƚŚ�ĂŶ�Žǀ ĞƌĂůů�ƌĞĚƵĐƟŽŶ�ŽĨ�ŝŶƚƌĂĐĞůůƵůĂƌ�ZK ^͕ �ĐŽŶĮ ƌŵĞĚ�ƚŚĞ�
pro-ƐƵƌǀ ŝǀ Ăů�ĂĐƟǀ ŝƚǇ�ƉĞƌĨŽƌŵĞĚ�ďǇ�hZ' ϳ ͘ �&ŝŶĂůůǇ͕�ƐŝŶĐĞ�ĂŶ�ŝŵďĂůĂŶĐĞ�ŽĨ�ĐĞůůƵůĂƌ��ĂϮн�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ĂŶĚ�
ƌĞĚŽǆ�ƐƚĂƚĞ�ĐĂŶ�ƌĞĚƵĐĞ�ƚŚĞ�ƉƌŽƚĞŝŶ�ĨŽůĚŝŶŐ�ĐĂƉĂĐŝƚǇ�ŽĨ�ĐŚĂƉĞƌŽŶĞƐ�ǁ ŝƚŚŝŶ�ƚŚĞ��Z ͕ �ƌĞƐƵůƟŶŐ�ŝŶ�ƉƌŽƚĞŝŶ�
ĂĐĐƵŵƵůĂƟŽŶ�ĂŶĚ�ĂŐŐƌĞŐĂƟŽŶ͕ �ŝƚ�ǁ ĂƐ�Ğǀ ĂůƵĂƚĞĚ�ǁ ŚĞƚŚĞƌ�hZ' ϳ �ǁ ĂƐ�ĂďůĞ�ƚŽ�Ăī ĞĐƚ�ƚŚĞ�ůĞǀ ĞůƐ�ŽĨ�ƵŶfolded
ƉƌŽƚĞŝŶƐ͗ �ƚŚĞ�ƌĞƐƵůƚƐ�ĐŽŶĮ ƌŵĞĚ�ƚŚĂƚ�hZ' ϳ �ƉƌŽƚĞŝŶ�Žǀ ĞƌĞǆƉƌĞƐƐŝŽŶ�ƉƌŽŵŽƚĞƐ�ƵďŝƋƵŝƟŶĂƟŽŶ�ĂŶĚ�ƌĞĚƵĐĞƐ�
ƉƌŽƚĞŝŶ�ĂŐŐƌĞŐĂƟŽŶ͘ �Ϯ�ϯ
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Abstract

s ŝƚĂŵŝŶ��Ϯ͕ �Žƌ�ƌŝďŽŇĂǀ ŝŶ�;ZĨͿ͕ �ŝŶ�ŝƚƐ�ĂĐƟǀ Ğ�ĨŽƌŵƐ͕ �&D E�ĂŶĚ�&�� ͕ �ƉƌŽǀ ŝĚĞƐ�ŝŵƉŽƌƚĂŶƚ�ĨƵŶĐƟŽŶƐ�ŝŶ�
ŵŝƚŽĐŚŽŶĚƌŝĂů�ƚĞƌŵŝŶĂů�ŵĞƚĂďŽůŝƐŵ͕ �ƉƌŽƚĞŝŶ�ĨŽůĚŝŶŐ�ĂŶĚ�ŽƚŚĞƌ�ĐĞůů�ƌĞŐƵůĂƚŽƌǇ�ĨƵŶĐƟŽŶƐ�ϭ͘�ZĨ�ĐĞůůƵůĂƌ�
uptake in humans occurs via three transporters (SLC52AƐ�Žƌ�Z&s dƐͿ͕ �ƐŚŽǁ ŝŶŐ�Ěŝī ĞƌĞŶƚ�ƟƐƐƵĞ�ĚŝƐƚƌŝďƵƟŽŶƐ͕ �
with SLC52A2 expression being relevant for the brain. SLC52AϮ�ǀ ĂƌŝĂƟŽŶƐ�ĂƌĞ�ĐŽƌƌĞůĂƚĞĚ�ǁ ŝƚŚ�ZĨ�
Transporter Deficiency 2 (RTD2, OMIM #614707), a rare Rf-ƌĞƐƉŽŶƐŝǀ Ğ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĚŝƐŽƌĚĞƌ�ϭ͘

In the frame of resuming all SLC52A2 pathogenic variants reported so far, we addressed the molecular
ĐŽŶƐĞƋƵĞŶĐĞƐ�ŽĨ�ĂůƚĞƌĞĚ�Z&s dϮ�ƐƚƌƵĐƚƵƌĞͬ ĨƵŶĐƟŽŶ�ƌĞůĂƟŽŶƐŚŝƉƐ�ďǇ�ƵƐŝŶŐ�Ěŝī ĞƌĞŶƚ�ŵŽĚĞůƐ͗ �ƌĞĐŽŵďŝŶĂŶƚ�
ŵƵƚĂŶƚ�ƚƌĂŶƐƉŽƌƚĞƌƐ�ƌĞĐŽŶƐƟƚƵƚĞĚ�ŝŶ�ƉƌŽƚĞŽůŝƉŽƐŽŵĞ͕�Į ďƌŽďůĂƐƚƐ�ĂŶĚ�ŝŶĚƵĐĞĚ�ƉůƵƌŝƉŽƚĞŶƚ�stem cells (iPSCs)
ĂŶĚ�ĚĞƌŝǀ ĞĚ�ŵŽƚŽƌ�ŶĞƵƌŽŶƐ�;D E ƐͿ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�Ă�ĐŽŵƉŽƵŶĚ�ŚĞƚĞƌŽǌǇŐŽƵƐ�Zd�Ϯ�ƉĂƟĞŶƚ͘

With respect to the WT protein mutants performed a slightly altered Vmax and a significantly higher Km, 
ĐŽŶƐŝƐƚĞŶƚ�ǁ ŝƚŚ�ƚŚĞ�ĨĂǀ ŽƵƌĂďůĞ�ŽƵƚĐŽŵĞ�ƐŚŽǁ Ŷ�ŝŶ�Zd�Ϯ�ƉĂƟĞŶƚƐ�ĂŌĞƌ�ZĨ�ƚƌĞĂƚŵĞŶƚ�ĂŶĚ�ǁ ŝƚŚ�ƚŚĞ�
ƵŶĚŝŵŝŶŝƐŚĞĚ�ůĞǀ Ğů�ŽĨ�ŇĂǀ ŝŶƐ�ŵĞĂƐƵƌĞĚ�ŝŶ�ƉĂƟĞŶƚ͛ �Į ďƌŽďůasts and MNs. The observed increased SLC52A1
protein amount in MNs might also explain the undiminished cellular flavin levels.  

EĞǀ ĞƌƚŚĞůĞƐƐ͕ �ĚĞƐƉŝƚĞ�ƚŚĞ�ŶŽƌŵĂů�ĐŽŶƚĞŶƚ�ŽĨ�ŇĂǀ ŝŶƐ�ĂŶĚ�ĐĞƌƚĂŝŶ�ŇĂǀ ŽƉƌŽƚĞŝŶƐ͕ �ƉĂƟĞŶƚ͛ Ɛ�Į ďƌŽďůĂƐƚƐ�ƐŚŽǁ ĞĚ�
a cell growth rate delay and altered mitochondrial morphology, along with a reduced content of tubulin in
MNs, according to published results [2]. Thus, rather than being directly linked to transport deficiency, 
^>�ϱϮ�ϭ�ƌĞƐƉŽŶƐĞƐ�ĂŶĚ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ĚĞƌĂŶŐĞŵĞŶƚƐ�ŝŶ�Zd�Ϯ�ƉĂƟĞŶƚƐ�ĐŽƵůĚ�ďĞ�ƚƌŝŐŐĞƌĞĚ�ĞŝƚŚĞƌ�ďǇ�ƌĞĚŽǆ�Žƌ�
unfolded protein sensors, as observed in a worm model [3].
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Abstract

dŚĞ�ΗŝŶƚƌŝŶƐŝĐ�ƌĞŐƵůĂƚŽƌ�' ĞŶĞ��ǆƉƌĞƐƐŝŽŶΗ�ƌŽůĞ�ŽĨ�ŵŝZE �Ɛ�ŝƐ�ŝŵƉŽƌƚĂŶƚ͗ �ŝŶ�ƚŚŝƐ�ƐƚƵĚǇ�ƚŚĞ�ĚǇƐƌĞŐƵůĂƟŽŶ�ŽĨ�Į ǀ Ğ�
miRNA has been studied as clinical marker and as epiphenomenon for the altered biochemical pathways.
We found that severe disturbs of consciousneƐƐ�;�Ž�Ϳ�ĐĂƵƐĞ�Ă�ƌĞŽƌŐĂŶŝǌĂƟŽŶ�ŽĨ�ŵŝZE �Ɛ�ĞǆƉƌĞƐƐŝŽŶ�ƚŚĂƚ�ŝƐ͗ �
;/Ϳ�ĚĞƉĞŶĚĞŶƚ�ďǇ�ƚŚĞ�ƟŵĞ�ƐŝŶĐĞ�ŝŶũƵƌǇ͕�;//Ϳ�ĞƟŽůŽŐǇ-ŝŶĚĞƉĞŶĚĞŶƚ͕ �;///Ϳ�ĞƟŽůŽŐǇ-ƐƉĞĐŝĮ Đ͘�WĂƟĞŶƚƐ�ǁ ŝƚŚ�dƌĂƵŵĂ�
Brain Injury (TBI) have lower levels of miRNAs 150-5p, 132-3p, and 23-b-3p at basĞůŝŶĞ͕�ǁ ŚŝůĞ�ƉĂƟĞŶƚƐ�ǁ ŝƚŚ�
Hypoxic-ischemic brain injury (HIBI) have lower levels of miRNA 150-5p at baseline and 6 months post-
ŝŶũƵƌǇ�ĂŶĚ�Ă�ƌĞĚƵĐƟŽŶ�ŽĨ�ŵŝZE ��ϰϱϭĂ�Ăƚ�ďĂƐĞůŝŶĞ͘�, ŝŐŚĞƌ�ůĞǀ ĞůƐ�ŽĨ�ŵŝZE ��ϭϯϮ-3p and miRNA 23b-3p are
ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ďĞƩ Ğƌ�ŽƵƚĐŽŵĞƐ�ŝŶ�ƉĂƟĞŶƚƐ�ǁ ŝƚŚ�d�/͘�ŵŝZE �-150-ϱƉ�ĂŶĚ�ŵŝZE ��ϰϱϭĂ�ĚǇƐƌĞŐƵůĂƟŽŶ�ĂƌĞ�
ŝŶǀ Žůǀ ĞĚ�ŝŶ�ŵŝĐƌŽŐůŝĂů�ĂĐƟǀ ĂƟŽŶ�ĂŌĞƌ�ƐĞǀ ĞƌĞ�d�/�ĂŶĚ�, /�/͕�ŝŶŚŝďŝƟŶŐ�ƚŚĞ�ƌĞůĞĂƐĞ�ŽĨ�ƉƌŽŝŶŇĂŵŵĂƚŽƌǇ�
cytokines such as interleukine-1β, interleukine-6, and tumor necrosis factor-α by binding the protein kinase 
AKT3. miRNA 132 has been linked to various pathways, including astrocyte-ƌĞůĂƚĞĚ�ŝŶŇĂŵŵĂƟŽŶ͕ �ƐǇŶĂƉƟĐ�
ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ƉůĂƐƟĐŝƚǇ�ĂŶĚ�ĐŚŽůŝŶĞƌŐŝĐ�ƐŝŐŶĂůŝŶŐ͘�dŚĞ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�ŵŝZE ��Ϯϯ -b-3p showed a similar
ƉĂƩĞƌŶ�ƚŽ�ϭϯϮ-3p, witŚ�Ă�ĚĞĐƌĞĂƐĞ�ŝŶ�ƉĂƟĞŶƚƐ�ǁ ŝƚŚ�d�/�Ăƚ�ďĂƐĞůŝŶĞ͘�ŵŝZE ��Ϯϯ -b-3p regulates neuronal
ĂƉŽƉƚŽƐŝƐ�ĂŶĚ�ŝƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ǀ ĂƌŝŽƵƐ�ĐĞůůƵůĂƌ�ƉĂƚŚǁ ĂǇƐ͖ �ŝŶ�ƉĂƌƟĐƵůĂƌ�ƚŚŝƐ�ŵŝZE ��ŚĂƐ�Ă�Ěŝī ĞƌĞŶƚ�ƚĞŵƉŽƌĂů�
expression (1-3 months post-injury vs 6 months). This is significant because it provides new 
comprehensions to the dynamic changes in miRNA 23-b-ϯƉ�ůĞǀ ĞůƐ�ĂŌĞƌ�d�/�ĂŶĚ�ŚŝŐŚůŝŐŚƚƐ�ŝƚƐ�ƉŽƚĞŶƟĂů�ĂƐ�
biomarker for post-ƚƌĂƵŵĂƟĐ��Ž�͘
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Small Non-ĐŽĚŝŶŐ�ZE ��ŝŶ�WůĂŶƚƐ͗ �&ƌŽŵ��ĂƐŝĐ�̂ ĐŝĞŶĐĞ�ƚŽ�/ŶŶŽǀ ĂƟǀ Ğ��ƉƉůŝĐĂƟŽŶƐ

Giulia Tarquini1, Erika Cione2

1Scuola Superiore Sant'Anna, Pisa, Italy. 2University of Calabria, Rende (CS), Italy

Abstract

Plants possess an arsenal of different classes of small RNAs (sRNAs) of variable size, which play a regulatory 
ƌŽůĞ�ŝŶ�Ă�ŵƵůƟƚƵĚĞ�ŽĨ�ƉŚǇƐŝŽůŽŐŝĐĂů�ĂŶĚ�ƉĂƚŚŽůŽŐŝĐĂů�ƉƌŽĐĞƐƐĞƐ�ǀ ŝĂ�ƚƌĂŶ- ƐĐƌŝƉƟŽŶĂů�Žƌ�ƉŽƐƚ-ƚƌĂŶƐĐƌŝƉƟŽŶĂů�
gene silencing. The hard challenges that agriculture will face in the next few decades, such as an increasing
ĚĞŵĂŶĚ�ĨŽƌ�ĂŐƌŝĨŽŽĚ�ƉƌŽĚƵĐƟŽŶ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ŐůŽďĂů�ŝŶ- ĐƌĞĂƐĞ�ŝŶ�ƉŽƉƵůĂƟŽŶ͕ �ŚĂǀ Ğ�ƐƟŵƵůĂƚĞĚ�ƚŚĞ�
ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ŝŶŶŽǀ ĂƟǀ Ğ�ďŝŽƚĞĐŚŶŽůŽŐŝĐĂů�ĂƉƉƌŽĂĐŚĞƐ�ŝŶ�ĂŐƌŝĐƵůƚƵƌĞ͘�/Ŷ�ƚŚŝƐ�ƌĞŐĂƌĚ͕ �ƚŚĞ�ƵƐĞ�ŽĨ�ĂƌƟĮ ĐŝĂů�
sRNAs has already been exploited successfully for many purposes, including control of severe plant
ĚŝƐĞĂƐĞƐ͕ �ŝŵƉƌŽǀ ĞŵĞŶƚ�ŽĨ�ŐĞŶĞƟĐ�ĂŶĚ�ĂŐƌŽŶŽŵŝĐ�ƚƌĂŝƚƐ�ŽĨ�ĐƵůƟǀ ĂƚĞĚ�ƐƉĞĐŝĞƐ͕ �ĂŶĚ�ŝŶĐƌĞĂƐŝŶŐ�ƚŚĞ�ŶƵƚƌŝƟŽŶĂů�
value of plant foodstuffs. This strategy relies on the applicĂƟŽŶ�ŽĨ�ƐǇŶƚŚĞƟĐ�ƐZE��ŵŽůĞĐƵůĞƐ�ƚŽ�ŝŶĚƵĐĞ�
specific physiological responses by triggering appropriate RNA silencing pathways. This review 
ĐŽŶƚĞǆƚƵĂůŝǌĞƐ�ƚŚĞ�ƵƐĞ�ŽĨ�ĂƌƟĮ ĐŝĂů�ƐZE �Ɛ�ŝŶ�ĐŽŶƐŝĚĞƌĂƟŽŶ�ŽĨ�ƚŚĞ�ŚƵŐĞ�Ěŝǀ ĞƌƐŝƚǇ�ŽĨ�ZE ��ƐŝůĞŶĐŝŶŐ�ŵĞĐŚĂŶŝƐŵƐ�
in planƚƐ͘ ��ĚĚŝƟŽŶĂůůǇ͕�ƚŚĞ�ĚŝƐĐƵƐƐŝŽŶ�ĂůƐŽ�ĞǆĂŵŝŶĞƐ�ŵŝĐƌŽZE �Ɛ�ĨƌŽŵ�ĞĚŝďůĞ�ƉůĂŶƚƐ�ĂŶĚ�ĞǆŽƐŽŵĞ-like
vesicles, also known as plant-ĚĞƌŝǀ ĞĚ�ĞĚŝďůĞ�ŶĂŶŽƉĂƌƟĐůĞƐ�;�EWƐͿ͕ �ǁ ŚŝĐŚ�ƚŚĞŵƐĞůǀ ĞƐ�ĐĂŶ�ĂĐƚ�ĂƐ�
micronutrients.
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/ŵƉĂŝƌĞĚ�ĨŽƌŵĂƟŽŶ�ŽĨ�Ă�ƐƚĂďůĞ�ZW� ͬ ZE �ƐĞ, ϭ�ĐŽŵƉůĞǆ�ŝŶ�ƐĞŶĞƐĐĞŶƚ�ĐĞůůƐ�ůĞĂĚƐ�ƚŽ�
uncontrolled processing of R-loops and unsuccessful DNA repair

Ylenia Cortolezzis ͕ �sĂŶĞƐƐĂ�dŽůŽƩ Ž͕ �' ĂďƌŝĞůĞ�D ĂŐƌŝƐ͕ �>ƵŝŐŝ��͘ �yŽĚŽ͕ ��ƌŽƐ��ŝ�' ŝŽƌŐŝŽ

Dept. of Medicine, University of Udine, Udine, Italy

Abstract

The maintenance of genome stability ensures cellular fitness. Cells are constantly exposed to DNA-
ĚĂŵĂŐŝŶŐ�ĂŐĞŶƚƐ�ĂŶĚ��E ��ŝŶƚĞŐƌŝƚǇ�ŝƐ�ŵĂŝŶƚĂŝŶĞĚ�ďǇ�ƐƵĐĐĞƐƐĨƵů�ĂĐƟǀ ĂƟŽŶ�ŽĨ�ƚŚĞ��E ��ĚĂŵĂŐĞ�ƌĞƐƉŽŶƐĞ�
(DDR). Senescent cells accumulate unrepaired DNA due to a ĚĞĨĞĐƟǀ Ğ���Z ͘ �E ŽŶ-ĐĂŶŽŶŝĐĂů�ĐŚƌŽŵĂƟŶ�
ƐƚƌƵĐƚƵƌĞƐ�;E �^ƐͿ�ĞŶĂďůĞ�ƚŚĞ�ŵĂŝŶƚĞŶĂŶĐĞ�ŽĨ�ŐĞŶŽŵĞ�ŝŶƚĞŐƌŝƚǇ�ďǇ�ĐŽŶƚƌŽůůŝŶŐ�ŐĞŶŽŵĞ�ƌĞƉůŝĐĂƟŽŶ͕ �
ƚƌĂŶƐĐƌŝƉƟŽŶ�ĂŶĚ��E ��ƌĞƉĂŝƌ͘��ŵŽŶŐ�E �^Ɛ͕ �Z-loops are three-stranded DNA-RNA hybrids that have been
reported to recruit repair factors and maintain successful DNA repair when formed in trans and to increase
genome instability when formed co-ƚƌĂŶƐĐƌŝƉƟŽŶĂůůǇin cis.

Here, we used BJ/hTERT-RAS-ER as an inducible cellular model of oncogene-induced senescence (OIS) to
ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�Z-loops to the maintenance of genome stability. Cells undergoing OIS
accumulate more R-ůŽŽƉƐ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƉƌŽůŝĨĞƌĂƟŶŐ�Į ďƌŽďůĂƐƚƐ͕ �ďƵƚ�ŽŶůǇ�Ă�ƐŵĂůů�ĨƌĂĐƟŽŶ�ŽĨ�ƚŚĞŵ�ƐƵƉƉŽƌƚ�
BRCA1 loading. By crossing DRIP-seq and DRIVE-seq data, we found that impaired loading of DDR proteins
at double-strand breaks (DSBs) correlates with unsuccessful recruitment of RNAseH1 by the RPA complex
to R-ůŽŽƉƐ͘ ��Ǉ�ĂĚŽƉƟŶŐ�ƚŚĞ�>ĂĐK ͬ >ĂĐZ�ƚĞƚŚĞƌŝŶŐ�ƐǇƐƚĞŵ͕ �ǁ Ğ�ĨŽƵŶĚ�ƚŚĂƚ�ĨŽƌĐĞĚ�ƌĞĐƌƵŝƚŵĞŶƚ�ŽĨ�ďŽƚŚ�
ĐĂƚĂůǇƟĐĂůůǇ�ĂĐƟǀ Ğ�ĂŶĚ�ŝŶĂĐƟǀ Ğ�ZE �ƐĞ, ϭ�ƚŽ��^�Ɛ�ĚĞůĂǇƐ��E ��ƌĞƉĂŝƌ͕�ƐƵŐŐĞƐƟŶŐ�ƚŚĂƚ�ďŽƚŚ�ƉƌĞŵĂƚƵƌĞ�ĂŶĚ�
delayed removal of R-loops affects DDR. 

&ŝŶĂůůǇ͕�ŽƵƌ�ƌĞƐĞĂƌĐŚ�ŝĚĞŶƟĮ ĞĚ�ƉŚŽƐƉŚŽƌǇůĂƟŽŶ�ŽĨ�ZW�ϯϮ�ĂƐ�ƚŚĞ�ƐŝŐŶĂů�ƚŚĂƚ�ĐŽŶƚƌŽůƐ�ƚŚĞ�ƌĞůĞĂƐĞ�ŽĨ�ZE �ƐĞ, ϭ�
ĨƌŽŵ��^�Ɛ͘ �, ǇƉĞƌƉŚŽƐƉŚŽƌǇůĂƟŽŶ�ŽĨ�ƚŚĞ�ZW��ĐŽŵƉůĞǆ�ŽďƐĞƌǀ ĞĚ�ŝŶ�ƉƌĞ-senescent cells alters this
ŵĞĐŚĂŶŝƐŵ͕ �ůĞĂĚŝŶŐ�ƚŽ�ĨƵƌƚŚĞƌ�ĂĐĐƵŵƵůĂƟŽŶ�ŽĨ�ŝƌƌĞƉĂrable damage and onset of senescence.
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Inflammatory and immunological basis of obsessive-compulsive disorder 
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Abstract

Obsessive-ĐŽŵƉƵůƐŝǀ Ğ�ĚŝƐŽƌĚĞƌ�;K��Ϳ�ŝƐ�Ă�ĐŽŵƉůĞǆ�ĂŶĚ�ŵƵůƟĨĂĐƚŽƌŝĂů�ŵĞŶƚĂů�ŚĞĂůƚŚ�ĐŽŶĚŝƟŽŶ͘ �' ĞŶĞƟĐ͕�
ŝŶŇĂŵŵĂƚŽƌǇ�ĂŶĚ�ŽƚŚĞƌ�ĞŶǀ ŝƌŽŶŵĞŶƚĂů�ĨĂĐƚŽƌƐ�ƉůĂǇ�ƚŽŐĞƚŚĞƌ�Ă�ŬĞǇ�ƌŽůĞ�ŝŶ�ŝƚƐ�ĞƟŽůŽŐǇ�ĂŶĚ�ĞƉŝŐĞŶĞƟĐ�
mechanisms have been suggested underlying the cross-tĂůŬ�ĂŵŽŶŐ�ƚŚĞƐĞ�ĨĂĐƚŽƌƐ͘ �ZĞĐĞŶƚůǇ͕�ǁ Ğ�ŝĚĞŶƟĮ ĞĚ�Ă�
ŶĞǁ �ƉƌŽƚĞŝŶ�ŽƌŝŐŝŶĂůůǇ�ĚĞƐĐƌŝďĞĚ�ĂƐ�dĞƐƟƐ-Development Related Protein (TDRP) and re-named Immuno-
moodulin (Imood), significantly more expressed in T-cells of OCD subjects compared to controls [1]. Here, 
ǁ Ğ�Ğǀ ĂůƵĂƚĞĚ�ƚŚĞ�ƚƌĂŶƐĐƌŝƉƟŽŶĂů�ƌĞŐƵůĂƟŽŶ�ƚŚƌŽƵŐŚ��E ��ŵĞƚŚǇůĂƟŽŶ�ŽĨ�/mood. Moreover, we analysed the
ŐĞŶĞ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�Ěŝī ĞƌĞŶƚ�ŵŽĚƵůĂƚŽƌƐ�ŽĨ�ŝŶŇĂŵŵĂƟŽŶ�ĂƐ�ǁ Ğůů�ĂƐ�ƚŚĞ�ƚĞůŽŵĞƌĞƐ�ůĞŶŐƚŚ�ƚŽ�Ğǀ ĂůƵĂƚĞ�ƚŚĞ�
hypothesis that mental disorders might have a deeper impact on our physiology and aging than it was
previously supposed [2]. t Ğ�ŚŝŐŚůŝŐŚƚĞĚ�Ă�ƐŝŐŶŝĮ ĐĂŶƚ�ĚĞĐƌĞĂƐĞ�ŝŶ��E ��ŵĞƚŚǇůĂƟŽŶ�Ăƚ�ŽŶĞ�ƐƉĞĐŝĮ Đ��Ɖ' �ƐŝƚĞ�
of Imood promoter region in OCD subjects. Moreover, the proinflammatory genes TNF-α, interleukin-2, 
interleukin-4, interleukin-6 and interleukin-ϭϬ�ǁ ĞƌĞ�ĨŽƵŶĚ�Žǀ ĞƌĞǆƉƌĞƐƐĞĚ�ŝŶ�ƉĂƟĞŶƚƐ�ĐŽŵƉĂƌĞĚ�ƚŽ�ĐŽŶƚƌŽůƐ͘ �
Finally, a guanine-ƌŝĐŚ�ƌĞŐŝŽŶ�ǁ ĂƐ�ŝĚĞŶƟĮ ĞĚ�ŝŶ�ƚŚĞ�ƉƌŽǆŝŵŝƚǇ�ŽĨ�ƚŚĞ�ƚƌĂŶƐĐƌŝƉƟŽŶ�ƐƚĂƌƚ�ƐŝƚĞ�ŽĨ�ƚŚĞ�/mood
ŐĞŶĞ�ƉƌŽŵŽƚĞƌ͘�K Ƶƌ�ĚĂƚĂ�ĐŽŶĮ ƌŵ�ƚŚĞ�ƌĞůĞǀ ĂŶĐĞ�ŽĨ�ƉĞƌŝƉŚĞƌĂů�ŝŶŇĂŵŵĂƟŽŶ�ŝŶ�K���ĂŶĚ�ƐƵƉƉŽƌƚ�ƚŚĞ�ƌŽůĞ�ŽĨ�
Imood ĂƐ�ƉŽƚĞŶƟĂů�ƉĞƌŝƉŚĞƌĂů�ďŝŽŵĂƌŬĞƌ͘dŚĞ�ŐƵĂŶŝŶĞ-ƌŝĐŚ�ƌĞŐŝŽŶ�ƐƵŐŐĞƐƚƐ�ƚŚĞ�ƉŽƐƐŝďůĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�
secondary structures known as G-ƋƵĂĚƌƵƉůĞǆĞƐ�;' ϰƐͿ͕ �ďŝŶĚŝŶŐ�ƐŝƚĞƐ�ĨŽƌ�ƚƌĂŶƐĐƌŝƉƟŽŶ�ĨĂĐƚŽƌƐ�;d&Ϳ�ĂŶĚ�
ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚƌĂŶƐĐƌŝƉƟŽŶ�ĂŶĚ�ĞƉŝŐĞŶĞƟĐ�ƌĞŐƵůĂƟŽŶ�ϯ ͘�̂ ŝŶĐĞ�d&�ďŝŶĚŝŶŐ�/mood are well known modulators
ŽĨ�ŝŵŵƵŶĞͬ ŝŶŇĂŵŵĂƚŽƌǇ�ƌĞƐƉŽŶƐĞ͕�ĚĞĐƌĞĂƐĞĚ�ŵĞƚŚǇůĂƟŽŶ�ŽĨ�ƚŚŝƐ�ƌĞŐŝŽŶ�ŝŶ�K���ƉĂƟĞŶƚƐ�ŵŝŐŚƚ�ŝŶĚƵĐĞ�ĂŶ�
increased expression of Imood ĚƵƌŝŶŐ�ŝŶŇĂŵŵĂƟŽŶ͘
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Metabolism and DNA repair: clues from the role of human serine
hydroxymethyltransferase
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Abstract

Serine Hydroxymethyltransferase (SHMT) is a metabolic enzyme involved in the reversible conversion of
serine and tetrahydrofolate, into glycine and N5,N10- Methylenetetrahydrofolate. This tetrameric protein is
PLP dependent enzyme, that works as a dimer of obligate dimers.SHMTs is a part of a complex network of
ŵĞƚĂďŽůŝĐ�ƉĂƚŚǁ ĂǇƐ͕ �ƚŚĞ�ŽŶĞ�ĐĂƌďŽŶ�ŵĞƚĂďŽůŝƐŵ�;K�D Ϳ�ƚŚĂƚ�ĨƵĞůƐ�ĐĂŶĐĞƌ�ĐĞůůƐ�ƉƌŽůŝĨĞƌĂƟŽŶ͘ �dŚĞƌĞĨŽƌĞ�
,̂ D dƐ�ĂƌĞ�Žǀ ĞƌĞǆƉƌĞƐƐĞĚ�ŝŶ�ƐĞǀ ĞƌĂů�ƚǇƉĞƐ�ŽĨ�ƚƵŵŽƌƐ͕ �ďĞŝŶŐ�ĂŶ�ŝŶƚĞƌĞƐƟŶŐ�ƚĂƌŐĞƚ�ĨŽƌ�ĐĂŶĐĞƌ�ƚŚĞƌĂƉǇ. In

humans, there are two genes encoding SHMT, a cytosolic (SHMT1) and a mitochondrial (SHMT2) isoform(1).
/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ŚĂǀ ŝŶŐ�Ă�ĐĂƚĂůǇƟĐ�ĂĐƟǀ ŝƚǇ͕�ŝƚ�ŚĂƐ�ƐŚŽǁ Ŷ�̂ , D dϭ�ĂůƐŽ�ŚĂƐ�ŶƵĐůĞŝĐ�ĂĐŝĚƐ�ďŝŶĚŝŶŐ�Ăĸ ŶŝƚǇ͘�/Ŷ�
ĐǇƚŽƐŽů�̂ , D dϭ�ďŝŶĚƐ�̂ , D dϮ�ƚƌĂŶƐĐƌŝƉƚ�ϱ͛ hdZ ͕ �ƚŚƌŽƵŐŚ�ǁ ŚŝĐŚ�ŶĞŐĂƟǀ ĞůǇ�ƌĞŐƵůĂƚĞƐ�̂ , D dϮ�ĞǆƉƌĞƐƐŝŽŶ�ĂŶĚ�ŝŶ�
ƚƵƌŶ�ƐĞƌŝŶĞ�ƚŽ�ŐůǇĐŝŶĞ�ƌĞĂĐƟŽŶ͕ �ĐĂƚĂůǇǌĞĚ�ďǇ�̂ , D dϭ͕ �ŝƐ�ŶĞŐĂƟǀ ĞůǇ�ƌŝďŽ-regulated by the 5'UTR mRNA(2).
Furthermore, SHMT1 translocates into the nucleus during S and G2/M phase or in response to DNA
damage, to form a protein complex with DHFR and TYMS for de novo thymidylate biosynthesis in situ(3)(4).
To understand how SHMT is involved in DNA repair, we characterized the molecular basis of SHMT1-DNA
ŝŶƚĞƌĂĐƟŽŶ�in vitro and in cellulo. In vitro ,̂ D dϭ�ďŝŶĚƐ�ƉƌĞĨĞƌĞŶƟĂůůǇ�ƐƐ�E �͕ �ǁ ŚŝĐŚ� affect the enzyme 
ĐĂƚĂůǇƟĐ�ĂĐƟǀ ŝƚǇ͘��Ğůů�ƐƚƵĚŝĞƐ�ƐŚŽǁ �ŚŽǁ �̂ , D dϭ�ŬŶŽĐŬ�ŽƵƚ�ůĞĂĚƐ�ƚŽ�ĂŶ�ŝŶĐƌĞĂƐĞĚ�ŝŶƚĞƌĨĞƌŽŶ-β expression and 
Ă�ŚŝŐŚĞƌ�ƉŚŽƐƉŚŽƌǇůĂƟŽŶ�ŽĨ�, 2AX histone. Moreover, preliminary studies show it leads to an uracil
ĂĐĐƵŵƵůĂƟŽŶ�ŝŶ�ƚŚĞ�ŐĞŶŽŵĞ�ĂŶĚ�ƚŽ�ĂŶ�ĞůĞǀ ĂƚĞĚ�ĐŽŶƚĞŶƚ�ŽĨ�ĨƌĂŐŵĞŶƚĞĚ��E �͘
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inflammatory genes in bronchial epithelial Calu-3 cells 

Jessica Gasparello1, Sabrina Capodaglio2͕ �sĂůĞŶƟŶĂ�' ĞŶƟůŝ3, Roberta Rizzo3, Chiara Papi1͕ �D ĂƩĞŽ�&ĞƌƌĂƌŝŶŝ2,

�ůĞƐƐŝĂ�&ŝŶŽƫ 1, Roberto Corradini2, Roberto Gambari1

1Department of Life Sciences and Biotechnology, University of Ferrara, Ferrara, Italy. 2Department of

Chemistry, Life Sciences and Environmental Sustainability, University of Parma, Parma, Italy. 3Department of

�ŚĞŵŝĐĂů͕�WŚĂƌŵĂĐĞƵƟĐĂů�ĂŶĚ��ŐƌŝĐƵůƚƵƌĂů�̂ ĐŝĞŶĐĞƐ͕ �hŶŝǀ ĞƌƐŝƚǇ�ŽĨ�&ĞƌƌĂƌĂ͕ �&ĞƌƌĂƌĂ͕ �/ƚĂůǇ

Abstract

Background: �ŵŽŶŐ�ƚŚĞ�ůĂƌŐĞ�ǀ ĂƌŝĞƚǇ�ŽĨ�ƉŚĂƌŵĂĐĞƵƟĐĂů�ƐƚƌĂƚĞŐŝĞƐ͕ �ƚŚĞ�ĂŶƟƐĞŶƐĞ�approach is of great
interest for SARS-CoV-Ϯ�ZE��ƚĂƌŐĞƟŶŐ͘�KŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ŝŶƚĞƌĞƐƟŶŐ�̂ �Z^-CoV-2 target sites is the well-
known and highly conserved SARS-CoV-Ϯ�ĨƌĂŵĞƐŚŝŌŝŶŐ�ĞůĞŵĞŶƚ�ƚŚĂƚ�ĂůůŽǁ Ɛ�ƚŽ�ƉƌŽĚƵĐĞ�ƉƌŽƚĞŝŶ�ϭĂ�ĂŶĚ�ϭď�
ƵƐŝŶŐ�ƚǁ Ž�ƐŚŝŌĞĚ�KZ&Ɛ͘ �WĞƉƟĚĞNucleic Acid (PNA) are of great interest for the development of highly
Ğĸ ĐŝĞŶƚ�ĂŶƟƐĞŶƐĞ�ƌĞĂŐĞŶƚƐ͘ �/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�̂ �Z^-CoV-Ϯ�ŝŶĨĞĐƟŽŶ͕ �ƚŚĞ�ƐŽ�ĐĂůůĞĚ�͞ĐǇƚŽŬŝŶĞ�ƐƚŽƌŵ͟ �ŝƐ�Ă�ŬĞǇ�
clinical feature of COVID-19. (2) Methods: WƌŽĚƵĐƟŽŶ�ŽĨ�̂ �Z^-CoV-2 genomes in infected Calu-3 cells and
expression of pro-inflammatory genes have been studied by RT-ƋW�Z͕ �ĨŽƌ�ƚƌĂŶƐĐƌŝƉƟŽŶ�ĨĂĐƚŽƌ�ƉƌŽĚƵĐƟŽŶ�
ĂŶĚ�ďǇ�t ĞƐƚĞƌŶ�ďůŽƫ ŶŐ�ĨŽƌ�ƉƌŽƚĞŝŶƐ�ŝŶǀ ĞƐƟŐĂƟŽŶƐ͘ �;ϯ Ϳ͘ �Results: In this study we demonstrate that SARS-
CoV-Ϯ�ƌĞƉůŝĐĂƟŽŶ�ĂŶĚ�̂ �Z -̂CoV-Ϯ�ŵĞĚŝĂƚĞĚ�ĂĐƟǀ ĂƟŽŶ�ŽĨ�E&-Ŭ��ŝƐ�ŝŶŚŝďŝƚĞĚ�ďǇ�Ă�WE��ƚĂƌŐĞƟŶŐ�ƚŚĞ�̂ �Z^-
CoV-2 pseudoknot (PNA-RFSE). Of relevance is the fact that, following treatment of SARS-CoV-2 infected
cells with ƚŚĞ�WE�;Z&̂ �Ϳ͕ �ŝŶŚŝďŝƟŽŶ�ŽĨ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ŵZE ��ĨŽƌ�ƚhe N protein is rapidly obtained. This
ŵŝŐŚƚ�ƚƌŝŐŐĞƌ�ĚŽǁ ŶƐƚƌĞĂŵ�Ğī ĞĐƚƐ͕ �ŝŶĐůƵĚŝŶŐ�ůŽǁ Ğƌ�ŝŶĚƵĐƟŽŶ�ŽĨ�E&-kB expression and NF-kB regulated
genes. (4). Conclusions: t Ğ�ĚĞŵŽŶƐƚƌĂƚĞ�ƚŚĂƚ�Ă�WE��ƚĂƌŐĞƟŶŐ�ƚŚĞ�̂ �Z^-CoV-2 pseudoknot has several
effects on Calu-ϯ�ŝŶĨĞĐƚĞĚ�ĐĞůůƐ͗ �;ĂͿ�ŝŶŚŝďŝƟŽŶ�ŽĨ�̂ �Z^-CoV-Ϯ�ƌĞƉůŝĐĂƟŽŶ͖ �;ďͿ�ŝŶŚŝďŝƟŽŶ�ŽĨ�ƚŚĞ�E&-kB
ƚƌĂŶƐĐƌŝƉƟŽŶ�ĨĂĐƚŽƌ�ĂŶĚ�;ĐͿ�ĚĞĐƌĞĂƐĞ�ŝŶ�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�ƚŚĞ�ƉƌŽ-inflammatory proteins IL-1beta, IL-6, IL-8, 
G-CSF and TNF-alpha.

This work was funded by the MUR-FISR COVID-miRNAPNA Project (FISR2020IP_04128) (to R.G., R.C. and
A.F).
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Abstract

Lipedema is a chronic disorder mainly present in women. It is characterized by symmetric enlargement of
ŶŽĚƵůĂƌ͕�ŽŌĞŶ�ƉĂŝŶĨƵů�ƐƵďĐƵƚĂŶĞŽƵƐ�ĂĚŝƉŽƐĞ�ƟƐƐƵĞ�ŝŶ�ƚŚĞ�ůŝŵďƐ͕ �ƐƉĂƌŝŶŐ�ƚŚĞ�ĨĞĞƚ͕ �ƚƌƵŶŬ͕�ĂŶĚ�ŚĂŶĚƐ͘

D ƵůƟĚŝƐĐŝƉůŝŶĂƌǇ�ƚĞĂŵƐ�ŵĂŶĂŐĞ�ůŝƉĞĚĞŵĂ�ďƵƚ�ĚĞůĂǇƐ�ŝŶ�ĚŝĂŐŶŽƐŝƐ�ĂŶĚ�ŵŝƐĚŝĂŐŶŽƐŝƐ�ŽŌĞŶ�ĂƐ�ŐĞŶĞƌĂů�ŽďĞƐŝƚǇ�
ƐŚĂŵĞ�ƐƵďũĞĐƚƐ͘ �dŚĞ�ƉŚǇƐŝĐĂů�ĂƉƉĞĂƌĂŶĐĞ�ŽĨ�ůŝƉĞĚĞŵĂ�ŝƐ�ĚŝƐƚƌĞƐƐŝŶŐ�ĂŶĚ�ƌĞĚƵĐĞƐ�ĞŵŽƟŽŶĂů�ĂŶĚ�ƐŽĐŝĂů�
ĨƵŶĐƟŽŶŝŶŐ͘�dŚĞƌĞĨŽƌĞ͕�ŚĂǀ ŝŶŐ�Ă�ďŝŽŵĂƌŬĞƌ�ŽĨ�ƚŚŝƐĐŽŶĚŝƟŽŶ�ĐĂŶ�ďĞ�ďĞŶĞĮ ĐŝĂů�ĨŽƌ�ůŝƉĞĚĞŵĂ�ŶƵƚƌŝƟŽŶĂů�
treatment and mental health status. In this view, microRNAs (miRNAs) are promising biomarkers because
ƚŚĞǇ�ĐŝƌĐƵůĂƚĞ�ŝŶ�ƉůĂƐŵĂͬ ƐĞƌƵŵ͘ �dŚŝƐ�ƐƚƵĚǇ�ƵƐĞĚ�ƐƵďĐƵƚĂŶĞŽƵƐ�ĂĚŝƉŽƐĞ�ƟƐƐƵĞ�;^�dͿ�ĨƌŽŵ�ůŝƉŽƐƵĐƟŽŶ�ŝn
subjects with lipedema. First, we performed a microarray using the n-ĐŽƵŶƚĞƌ�ŇĞǆ�ƉůĂƞŽƌŵ͘ �t Ğ�ŝĚĞŶƟĨǇ�
Ěŝī ĞƌĞŶƟĂůůǇ�ĞǆƉƌĞƐƐĞĚ�ŵŝZE �Ɛ�ďǇ�ĐŽŵƉĂƌŝŶŐ�ĞǆƉƌĞƐƐŝŽŶ�ŵŝZE �Ɛ�ŝŶ�ŝŶŇĂŵĞĚ�ĂŶĚ�ŶŽƌŵĂů�̂ �d͘

�ŝŽŝŶĨŽƌŵĂƟĐƐ-ďĂƐĞĚ�ĂƉƉƌŽĂĐŚĞƐ͕ �ƉĂƌƟĐƵůĂƌůǇ�Ěŝī ĞƌĞŶƟĂů�ŵŝZE �Ɛ�ĞǆƉƌĞƐƐŝŽŶ�ĂŶĂůǇƐŝƐ͕ �Ă�ƚŽŽů�ƚŚĂƚ�
Ğī ĞĐƟǀ ĞůǇ�ŝĚĞŶƟĮ ĞƐ�ƉŽƚĞŶƟĂů�ƉƌŽŐŶŽƐƟĐ�ĂŶĚ�ĚŝĂŐŶŽƐƟĐ�ďŝŽŵĂƌŬĞƌƐ͘ �t Ğ�ŝĚĞŶƟĮ ĞĚ�Ă�ŵŝZE �Ɛ�ƐŝŐŶĂƚƵƌĞ�ƚŚĂƚ�
was further analyzed by in silico approach recognizing their target gene. The plugin “BiNGO” of Cytoscape
applied Gene Ontology enrichment analysis. The key genes mainly enriched in the biological process of
ĐĞůůƵůĂƌ�ƌĞŐƵůĂƟŽŶ�ǁ ĞƌĞ�ůŝŶŬĞĚ�ƚŽ�ĞŶĚŽĐƌŝŶĞ�ƌĞƐŝƐƚĂŶĐĞ�ǁ ŝƚŚ�ƉŽƐƐŝďůĞ�ƌĞĐĞƉƚŽƌ�ƵƉƌĞŐƵůĂƟŽŶ͕ �
steƌŽŝĚŽŐĞŶĞƐŝƐ͕ �ĂŶĚ�ĐĞůů�ĐǇĐůĞ�ƌĞŐƵůĂƟŽŶ�ǁ ŝƚŚ�Ă�ƉŽƚĞŶƟĂů�ŝŶĐƌĞĂƐĞ�ŝŶ�ƉƌŽůŝĨĞƌĂƟŽŶ͘ �>ĂƐƚůǇ͕�ƚŚĞ�ƉƌŽƚĞŝŶ-
ƉƌŽƚĞŝŶ�ŝŶƚĞƌĂĐƟŽŶ�ĂŶĚ�ĐŽ-expression network were analyzed by the STRING and GeneMANIA plugins of
�ǇƚŽƐĐĂƉĞ͕�ƌĞƐƉĞĐƟǀ ĞůǇ͘

Key words: Lipedema; Microarray; miRNAs
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Role of miR-15b-ϱƉͬ ^/Zdϰ�ĂǆŝƐ�ŝŶ�ĞŶĚŽƚŚĞůŝĂů�ĚǇƐĨƵŶĐƟŽŶ�ƵŶĚĞƌ�ŝŶ�ǀ ŝƚƌŽ�ƐĞƉƟĐ�
ĐŽŶĚŝƟŽŶƐ

�ůŝƐĂ�D ĂƌƟŶŽ1, Camilla Anastasio1, Antonino Colloca1͕ �D ĂƌƟŶĂ��ƋƵŝŶŽ1, Francesca Aragona2, Nunzia

D'Onofrio1, Maria Luisa Balestrieri1

1Department of Precision Medicine, University of Campania "Luigi Vanvitelli", Naples, Italy. 2Department of

sĞƚĞƌŝŶĂƌǇ�D ĞĚŝĐŝŶĞ�ĂŶĚ��ŶŝŵĂů�WƌŽĚƵĐƟŽŶ͕ �hŶŝǀ ĞƌƐŝƚǇ�ŽĨ�EĂƉůĞƐ�&ĞĚĞƌŝĐŽ�//͕�EĂƉůĞƐ͕ �/ƚĂůǇ

Abstract

^ĞƉƐŝƐ�ŝƐ�ƌĞůĂƚĞĚ�ƚŽ�ƐĞǀ ĞƌĞ�ĞŶĚŽƚŚĞůŝĂů�ŝŵƉĂŝƌŵĞŶƚ�ůĞĂĚŝŶŐ�ƚŽ�ŽƌŐĂŶ�ĚĂŵĂŐĞ�ĂŶĚ�ĚĞĂƚŚ͘ ��ǇƐĨƵŶĐƟŽŶĂů�
ĞŶĚŽƚŚĞůŝƵŵ�ĂŶĚ�ĚǇƐƌĞŐƵůĂƚĞĚ�ŵŝĐƌŽZE �Ɛ�;ŵŝZE �ƐͿ�ĂƌĞ�ĐƌŝƟĐĂů�ƉůĂǇĞƌƐ�ĨŽƌ�ƚŚĞ�ƐĞƉƟĐ�ŝŶŇĂŵŵĂƚŽƌǇ�
outcome. Evidence described the role of miR-15b and SIRT4 in sepsis, although precise molecular
ŵĞĐŚĂŶŝƐŵ�ŝŶ�ĞŶĚŽƚŚĞůŝĂů�ĚǇƐĨƵŶĐƟŽŶ�ĚƵƌŝŶŐ�ƐĞƉƟĐ�ĐŽŶĚŝƟŽŶƐ�ĂƌĞ�ƐƟůů�ŶŽƚ�ĨƵůůǇ�ĞůƵĐŝĚĂƚĞĚ͘ �, ĞƌĞ͕�ƚŚĞ�ƌŽůĞ�
of miR-15b-5p on inflammatory pathways, programmed cell death mechanisms and altered redox 
metabolism has been evaluated in endothelial cells (HUVEC and TeloHAEC) treated with lipopolysaccharide
;>Ŵ Ϳ͘ �ZĞƐƵůƚƐ�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�ƐƟŵƵůĂƟŽŶ�ǁ ŝƚŚ�>Ŵ�ŝŶĐƌĞĂƐĞĚ�ŵŝZ-15b-5p levels and decreased SIRT4 protein
ĞǆƉƌĞƐƐŝŽŶ͘ �/ŶŚŝďŝƟŽŶ�ŽĨ�ŵŝZ-15b-5p (i-miR-15b) by antagomir trĂŶƐĨĞĐƟŽŶ�ƵƉƌĞŐƵůĂƚĞĚ�̂ /Zdϰ�ĞǆƉƌĞƐƐŝŽŶ�
(p<0.05) and ameliorated sepsis-induced inflammatory mechanisms (p<0.01). Moreover, i-miR-15b 
ĐŽƵŶƚĞƌĂĐƚĞĚ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�;ƉфϬ͘ϬϭͿ�ĂŶĚ�ŽƉƉŽƐĞĚ�ŝŶĚƵĐƟŽŶ�ŽĨ�ĂƉŽƉƚŽƐŝƐ͕ �ĂƵƚŽƉŚĂŐǇ�
(p<0.01) and NLRP3-sustĂŝŶĞĚ�ƉǇƌŽƉƚŽƐŝƐ�;ƉфϬ͘ϬϭͿ͘ �dŚĞƐĞ�ƌĞƐƵůƚƐ�ďǇ�ƵŶǀ ĞŝůŝŶŐ�ƚŚĞ�ƌĞůĂƟŽŶƐŚŝƉ�ďĞƚǁ ĞĞŶ�
miR-15b-ϱƉ�ĂŶĚ�̂ /Zdϰ�ĚƵƌŝŶŐ�ƐĞƉƟĐ�ĞŶĚŽƚŚĞůŝĂů�ĚĂŵĂŐĞ�ƐƵŐŐĞƐƚ�Ă�ŬĞǇ�ƌŽůĞ�ŽĨ�ŵŝZ-15b-5p/SIRT4 axis in
sepsis-ƌĞůĂƚĞĚ�ĞŶĚŽƚŚĞůŝĂů�ĚǇƐĨƵŶĐƟŽŶ�ŴZ�– Regione Campania, B68H19005200009 - STRABUF].
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�ǀ ĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ŶĞƵƌŽƉƌŽƚĞĐƟǀ Ğ�ƉŽƚĞŶƟĂů�ŽĨ�/ŶĚŝĐĂǆĂŶƚŚŝŶ�ĨƌŽŵ�KƉƵŶƟĂ�Į ĐƵƐ�
indica fruit against dysmetabolism-ƌĞůĂƚĞĚ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟŽŶ�ŝŶ�ŚŝŐŚ-fat, diet-fed
mice.

Mario Allegra ͕ �̂ ŝŵŽŶĂ�dĞƌǌŽ͕ �/ůĞŶŝĂ��ŽŶĐĞƩĂ�' ŝĂƌĚŝŶĂ͕ ��ŶƚŽŶĞůůĂ��ŵĂƚŽ͕ ��ůĞƐƐĂŶĚƌŽ�D ĂƐƐĂƌŽ͕ �WĂƐƋƵĂůĞ�

�Ăůǀ ŝ͕��ůĞƐƐĂŶĚƌŽ��Ʃ ĂŶǌŝŽ͕ �/ŐŶĂǌŝŽ�ZĞƐƟǀ Ž͕ �&ůĂǀ ŝĂ�D Ƶůğ͕ ��ŶƚŽŶĞůůĂ��Ζ�ŶŶĞŽ͕ �>ƵŝƐĂ�dĞƐŽƌŝĞƌĞ

University of Palermo - �ŝƉĂƌƟŵĞŶƚŽ�̂ d��/��&͕�WĂůĞƌŵŽ͕ �/ƚĂůǇ

Abstract

Indicaxanthin (Ind) is a bioavailable phytochemical able to cross the Brain Blood Barrier and to modulate
specific, redox-ĚĞƉĞŶĚĞŶƚ�ƐŝŐŶĂů�ƚƌĂŶƐĚƵĐƟŽŶ�ƉĂƚŚǁ ĂǇƐ�ďŽƚŚ�in vitro and in vivo. Accordingly, the pigment
ŚĂƐ�ďĞĞŶ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŽ�ĞǆĞƌƚ�ƐŝŐŶŝĮ ĐĂŶƚ�ĂŶƟ-ŽǆŝĚĂƟǀ Ğ͕�ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�ĂŶĚ�ĂŶƟ-dysmetabolic effects. 
�ůŽŶŐ�ƚŚĞƐĞ�ůŝŶĞƐ͕ �ǁ Ğ�ŚĞƌĞ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ŝƚƐ�ƉƌŽƚĞĐƟǀ Ğ�Ğī ĞĐƚƐ͕ �ĂŶĚ�ƚŚĞ�ƵŶĚĞƌůǇŝŶŐ�ŵĞĐŚĂŶŝƐŵƐ͕ �ŝŶ�ĂŶ�in vivo
model of dysmetabolism-ƌĞůĂƚĞĚ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟŽŶ͕ �ŝ͘Ğ͘�ƚŚĞ�ŚŝŐŚ-fat, diet-fed mice. Our results clearly
show that Ind-ƚƌĞĂƚŵĞŶƚ�ƐŝŐŶŝĮ ĐĂŶƚůǇ�ƌĞĚƵĐĞƐ�ďƌĂŝŶ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�;Ğǀ ĂůƵĂƚĞĚ�ĂƐ�ZKE ^͕ �ŵĂůŽŶĚŝĂůĚĞŚǇĚĞ�
and NO levels, SOD-2 protein expression and Nrf-Ϯ�ĂĐƟǀ ĂƟŽŶͿ͕ �ŶĞƵƌŽ-ŝŶŇĂŵŵĂƟŽŶ�;ŝŶ�ƚĞƌŵƐ�ŽĨ��K y-2,
iNOS protein expression and NF-κ��ĂĐƟǀ ĂƟŽn) and neuro-apoptosis (assessed as Fas-L, Bim, P27, Bcl-2 and
BDNF gene expression). These evidences are integrated by in vitro data showing that Ind protects SH-SY5Y
neuroblastoma cells from methylglyoxal-ŝŶĚƵĐĞĚ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟŽŶ�via a mechanism involving the
ĂŵĞůŝŽƌĂƟŽŶ�ŽĨ�ƚŚĞ�ŝŶƐƵůŝŶ�ƐŝŐŶĂůůŝŶŐ�ĂǆŝƐ�;ĨƌŽŵ�/Z^-1 to AKT and GSK-3). As a whole, our results
demonstrate that Ind treatment modulates the expression of crucial genes and proteins involved in the
insulin resistance-related, ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ-depĞŶĚĞŶƚ͕ �ŝŶŇĂŵŵĂƚŽƌǇ�ƌĞĂĐƟŽŶ�ƵŶĚĞƌůǇŝŶŐ�ƚŚĞ�ŽďĞƐŝƚǇ-
ŝŶĚƵĐĞĚ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟŽŶ͘
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dŚĞ�ŽǆŝĚĂƟŽŶ�ŽĨ�ŽůĞŽĐĂŶƚŚĂů�ŝŶ�ŽůĞŽĐĂŶƚŚĂůŝĐ�ĂĐŝĚ�ĚƵƌŝŶŐ�ĞǆƚƌĂ�ǀ ŝƌŐŝŶ�Žůŝǀ Ğ�Žŝů�
;�s KK Ϳ�ƐƚŽƌĂŐĞ�ŝƐ�ĐƌƵĐŝĂů�ĨŽƌ�ƚŚĞ�ůŽƐƐ�ŽĨ�ŝƚƐ�ĂŶƟ-ŶĞƵƌŽŝŶŇĂŵŵĂƚŽƌǇ�ĂĐƟǀ ŝƚǇ
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Abstract

EĞƵƌŽŝŶŇĂŵŵĂƟŽŶ�ŝƐ�Ă�ŬĞǇ�ĨĞĂƚƵƌĞ�ŽĨ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĚŝƐĞĂƐĞƐ�ŝŶǀ Žůǀ ŝŶŐ�ƚŚĞ�Žǀ Ğƌ-ĂĐƟǀ ĂƟŽŶ�ŽĨ�
microglia that leads to the release of pro-ŝŶŇĂŵŵĂƚŽƌǇ�ŵĞĚŝĂƚŽƌƐ͕ �ƌĞƐƵůƟŶŐ�ŝŶ�ŶĞƵƌŽŶĂů�ĚĞĂƚŚ1.Oleocanthal
(OL), an EVOO phenolic component, is known for its “ibuprofen-ůŝŬĞ͟ �ĂĐƟǀ ŝƚǇ͕�ƐƚƌŽŶŐůǇ�ŝŶŚŝďŝƟŶŐ�ƚŚĞ�
cyclooxygenase enzymes2. During EVOO shelf-life, OL is oxidized to oleocanthalic acid (OA), and this process
ŝƐ�ĂĐĐĞůĞƌĂƚĞĚ�ďǇ�ŝŶĂƉƉƌŽƉƌŝĂƚĞ�ƐƚŽƌĂŐĞ�ĐŽŶĚŝƟŽŶƐ3. To date, the biological effects of OA are unknown, and 
ƚŚĞ�ĂŶƟ-ŶĞƵƌŽŝŶŇĂŵŵĂƚŽƌǇ�ĂĐƟǀ ŝƚǇ�ŽĨ�K>�ŚĂƐ�ŶŽƚ�ďĞĞŶ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ͘ �dŚĞ�Ăŝŵ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ǁ ĂƐ�ƚŽ�
ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�ƉŽƚĞŶƟĂů�ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�ĂĐƟǀ ŝƚǇ�ŽĨ�K��ĂŶĚ�K>�ŝŶ�ĂŶ�ŝŶ�ǀ ŝƚƌŽ�ŵŽĚĞů�ŽĨ�ŶĞƵƌŽŝŶŇĂŵŵĂƟŽŶ͘ �
BV-Ϯ�ĐĞůůƐ�ǁ ĞƌĞ�ƚƌĞĂƚĞĚ�ǁ ŝƚŚ�K>�ĂŶĚ�K��ĨŽƌ�Ϯ�Ś�ĂŶĚ�ƚŚĞŶ�ĂĐƟǀ ĂƚĞĚ�ǁ ŝƚŚ�ϭϬϬ�ŶŐͬ ŵů�>Ŵ�ĨŽƌ�Ϯϰ�Ś͘ �K >͕ �ďƵƚ�ŶŽƚ�
K�͕ �ƐŝŐŶŝĮ ĐĂŶƚůǇ�ƌĞĚƵĐĞĚ�EK�ƉƌŽĚƵĐƟŽŶ͕ �ŵĞĂƐƵƌĞĚ�ďǇ�' ƌŝĞƐƐ͘ �&ƵƌƚŚĞƌŵŽƌe, OL significantly decreased the 
gene expression of iNOS, NLRP3, COX2, IL-1b, IL-6, and TNF-a and up-ƌĞŐƵůĂƚĞĚ�ĂŶƟ-inflammatory 
mediators like IL-ϰ�ĂŶĚ���ϮϬϲ ͘ �/Ŷ�ĂĚĚŝƟŽŶ͕ �ƚŚĞ�ƉƌŽƚĞŝŶ�ůĞǀ ĞůƐ�ŽĨ�ŝE K ^͕ ��Ky-2, and NLRP3, analyzed by
ŝŵŵƵŶŽďůŽƫ ŶŐ͕�ǁ ĞƌĞ�ƐŝŐŶŝĮ ĐĂŶƚůǇ�ƌĞĚƵĐĞĚ�ďǇ�K>�ďƵƚ�ŶŽƚ�ďǇ�K�͘ �/ŶƚĞƌĞƐƟŶŐůǇ͕�K>�ĐŽŵƉůĞƚĞůǇ�ŝŶŚŝďŝƚƐ�Ɖϯϴ�
D �W<�ƉŚŽƐƉŚŽƌǇůĂƟŽŶ�ŝŶĚƵĐĞĚ�ďǇ�>Ŵ�ƐƵŐŐĞƐƟŶŐ�ƚŚĂƚ�ƚŚĞ�ƌĞĚƵĐƟŽŶ�ŽĨ�ŶĞƵƌŽŝŶŇĂŵŵĂƟŽŶ�ďǇ�K>�ĐŽƵůĚ�ďĞ͕�
Ăƚ�ůĞĂƐƚ�ƉĂƌƟĂůůǇ͕�ĚƵĞ�ƚŽ�ƚŚĞ�ŵŽĚƵůĂƟŽŶ�ŽĨ�ƚŚŝƐ�ƐŝŐŶĂůŝŶŐ�ƉĂƚŚǁ ĂǇ͘�KƵr data clearly demonstrate that OL
Ğĸ ĐŝĞŶƚůǇ�ĐŽƵŶƚĞƌĂĐƚƐ�ŵŝĐƌŽŐůŝĂ�ĂĐƟǀ ĂƟŽŶ͕ �ĂŶĚ�ƚŚŝƐ�Ğī ĞĐƚ�ŝƐ�ůŽƐƚ�ǁ ŚĞŶ�ŽǆŝĚŝǌĞĚ�ƚŽ�K�͘ ��s KK�ĂƉƉƌŽƉƌŝĂƚĞ�
ƐƚŽƌĂŐĞ�ĐŽŶĚŝƟŽŶƐ͕ �ĂƐ�ǁ Ğůů�ĂƐ�ƚŚĞ�ĐŽŶƐƵŵƉƟŽŶ�ŽĨ�Ă�ĨƌĞƐŚ�ƉƌŽĚƵĐƚ͕ �ĂƌĞ�ĐƌƵĐŝĂů�ĨŽƌ�ŝƚƐ�ďĞŶĞĮ ĐŝĂů�ŚĞĂůƚŚ�
effects. 
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Abstract

BACKGROUND:

�ƵƌŝŶŐ�ƚŚĞƌŵŽŐĞŶĞƐŝƐ͕ �ĂĚŝƉŽƐĞ�ƟƐƐƵĞ�;�dͿ�ďĞĐŽŵĞƐ�ŵŽƌĞ�ĂĐƟǀ Ğ�ĂŶĚ�ĞŶŚĂŶĐĞƐ�ŽǆŝĚĂƟǀ Ğ�ŵĞƚĂďŽůŝƐŵ͘ �dŚĞ�
ƉƌŽŵŽƟŽŶ�ŽĨ�ƚŚŝƐ�ƉƌŽĐĞƐƐ�ŝŶ�ǁ ŚŝƚĞ��d�;t �dͿ�ŝƐ�ĐĂůůĞĚ�͞ďƌŽǁ ŶŝŶŐ͟ �ĂŶĚ͕ �ƚŽŐĞƚŚĞƌ�ǁ ŝƚŚ�ƚŚĞ�ďƌŽǁ Ŷ��d�;��dͿ�
ĂĐƟǀ ĂƟŽŶ͕ �ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�ĂƐ�Ă�ƉƌŽŵŝƐŝŶŐ�ĂƉƉƌŽĂĐŚ�ƚŽ counteract obesity and metabolic diseases. Transient
ƌĞĐĞƉƚŽƌ�ƉŽƚĞŶƟĂů�ĐĂƟŽŶ�ĐŚĂŶŶĞů͕�ƐƵďĨĂŵŝůǇ�D ͕ �ŵĞŵďĞƌ�Ϯ�;dZWD ϮͿ͕ �ŝƐ�ĂŶ�ŝŽŶ�ĐŚĂŶŶĞů�ƚŚĂƚ�ĂůůŽǁ Ɛ�
extracellular Ca2+ influx into the cytosol, and is gated by adenosine diphosphate ribose (ADPR), produced 
from NAD+ ĚĞŐƌĂĚĂƟŽŶ͘

AIM:

dŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�ƌĞůĞǀ ĂŶĐĞ�ŽĨ�dZWD Ϯ�ŝŶ�ƚŚĞ�ƌĞŐƵůĂƟŽŶ�ŽĨ�ĞŶĞƌŐǇ�ŵĞƚĂďŽůŝƐŵ�ŝŶ���d͕ �t �d͕ �ĂŶĚ�ůŝǀ Ğƌ�ĚƵƌŝŶŐ�
thermogenesis.

METHODS:

Wild Type (WT) and Trpm2-/- mice were exposed to cold and BAT, WAT and liver were collected to evaluate
mRNA, protein levels and ADPR content. Furthermore, O2 ĐŽŶƐƵŵƉƟŽŶ͕ ��K 2 ƉƌŽĚƵĐƟŽŶ�ĂŶĚ�ĞŶĞƌŐǇ�
ĞǆƉĞŶĚŝƚƵƌĞ�ǁ ĞƌĞ�ŵĞĂƐƵƌĞĚ�ŝŶ�ƚŚĞƐĞ�ŵŝĐĞ�ƵƉŽŶ�ƚŚĞƌŵŽŐĞŶŝĐ�ƐƟŵƵůĂƟŽŶ͘ �&ŝŶĂůůǇ͕�ƚŚĞ�Ğī ĞĐƚ�ŽĨ�ƚŚĞ�
ƉŚĂƌŵĂĐŽůŽŐŝĐĂů�ŝŶŚŝďŝƟŽŶ�ŽĨ�dZWD Ϯ�ǁ ĂƐ�ĂƐƐĞƐƐĞĚ�ŝŶ�ƉƌŝŵĂƌǇ�ĂĚŝƉŽĐǇƚĞƐ͕ �ĂŶĚ�Ğǀ ĂůƵĂƟŶŐ�ƚŚĞ�ƌĞƐƉŽŶƐĞ�ƚŽ�Ƙ-
ĂĚƌĞŶĞƌŐŝĐ�ƐƟŵƵůĂƟŽŶ͘

RESULTS:

Trpm2-/- mice displayed lower expression of browning markers in AT and lower energy expenditure in
ƌĞƐƉŽŶƐĞ�ƚŽ�ƚŚĞƌŵŽŐĞŶŝĐ�ƐƟŵƵůƵƐ͕ �ĐŽŵƉĂƌĞĚ�ƚŽ�t d�ĂŶŝŵĂůƐ͘ �Trpm2 gene overexpression was observed in
t �d͕ ���d�ĂŶĚ�ůŝǀ Ğƌ�ƵƉŽŶ�ĐŽůĚ�ĞǆƉŽƐƵƌĞ͘�/Ŷ�ĂĚĚŝƟŽŶ͕ ���WZ�ůĞǀ ĞůƐ�ĂŶĚ�ŵŽŶŽͬ ƉŽůǇ-ADPR hydrolases
ĞǆƉƌĞƐƐŝŽŶ�ǁ ĞƌĞ�ŚŝŐŚĞƌ�ŝŶ�ŵŝĐĞ�ĞǆƉŽƐĞĚ�ƚŽ�ĐŽůĚ͕ �ĐŽŵƉĂƌĞĚ�ƚŽ�t d�ŵŝĐĞ͕�ůŝŬĞůǇ�ŵĞĚŝĂƟŶŐ���WZ�ŐĞŶĞƌĂƟŽŶ͘ �

CONCLUSION:

KƵƌ�ĚĂƚĂ�ŝŶĚŝĐĂƚĞ�dZWD Ϯ�ĂƐ�Ă�ĨƵŶĚĂŵĞŶƚĂů�ƉůĂǇĞƌ�ŝŶ���d�ĂĐƟǀ ĂƟŽŶ�ĂŶĚ�t �d�ďƌŽǁ ŶŝŶŐ͘�dZWD Ϯ�ĂŐŽŶŝƐƚƐ�
may represent new pharmacological strategies to fight obesity.  
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ŝŶŇĂŵŵĂƟŽŶ�ĂŶĚ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ

Clizia Bernardi ͕ �&ĞĚĞƌŝĐĂ�&ŝŶĞƫ ͕ �>ŽƌĞŶǌĂ�dƌĂďĂůǌŝŶŝ
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Abstract

/Ŷ�ƌĞĐĞŶƚ�ǇĞĂƌƐ͕ �ƚŚĞ�ĐŽŶƐƵŵƉƟŽŶ�ŽĨ�ŶƵƚƌĂĐĞƵƟĐĂůƐ�ŝƐ�ŝŶĐƌĞĂƐĞĚ�ĚƵĞ�ƚŽ�ƚŚĞŝƌ�ďĞŶĞĮ ĐŝĂů�ŚĞĂůƚŚ�Ğī ĞĐƚƐ͘ �dŚĞ�
Mediterranean diet includes high-ůĞǀ Ğů�ĐŽŶƐƵŵƉƟŽŶ�ŽĨ�ŶƵƚƌĂĐĞƵƟĐĂůƐ͕ �ǁ ŚŝĐŚ�ĞǆĞƌƚ�ƉƌŽƚĞĐƟǀ Ğ�ďŝŽůŽŐŝĐĂů�
effects against many types of pathologies, sƵĐŚ�ĂƐ�ŵĞƚĂďŽůŝĐ͕�ĐĂƌĚŝŽǀ ĂƐĐƵůĂƌ͕�ĂŶĚ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�
ĚŝƐĞĂƐĞƐ�ĂŶĚ�Ěŝī ĞƌĞŶƚ�ƚǇƉĞƐ�ŽĨ�ĐĂŶĐĞƌ͘��ŵŽŶŐ�ĨŽŽĚƐ�ƌŝĐŚ�ŝŶ�ďŝŽĂĐƟǀ Ğ�ŶƵƚƌŝĞŶƚƐ͕ �WŚĂƐĞŽůƵƐ�ǀ ƵůŐĂƌŝƐ�>͘ ͕ �
ŬŶŽǁ Ŷ�ĂƐ�ĐŽŵŵŽŶ�ďĞĂŶ͕ �ŝƐ�Ă�ŬĞǇ�D ĞĚŝƚĞƌƌĂŶĞĂŶ�ĚŝĞƚ�ĐŽŵƉŽŶĞŶƚ͘ ��ĞĂŶƐ�ĂƌĞ�ƌŝĐŚ�ŝŶ�ƵŶƐĂƚƵƌĂƚĞĚ�ĨĂƩǇacids,
minerals, dietary fibers, vitamins, and phenolic compounds. Previous studies have been conducted on an 
aqueous extract of “Fagiola di Venanzio” (FV), a Tuscan variety of beans, which showed to be rich in protein
ĂŶĚ�ƉŽůǇƉŚĞŶŽůƐ�ǁ ŝƚŚ�ĂŶƟŽǆŝĚĂŶƚ�ĂŶĚ ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�ĂĐƟǀ ŝƚǇ�ϭ͘��ĂƐĞĚ�ŽŶ�ƚŚĞƐĞ�ĞŶĐŽƵƌĂŐŝŶŐ�ƌĞƐƵůƚƐ͕ �
ǁ Ğ�ŵŝŵŝĐŬĞĚ�ƚŚĞ�ƚƌĂĚŝƟŽŶĂů�ĐŽŽŬŝŶŐ�ƉƌŽĐĞĚƵƌĞƐ�ŽĨ�ďĞĂŶƐ�ĂŶĚ�ƐĞƚ�ƵƉ�ĂŶ�ŝŶ�ǀ ŝƚƌŽ�ŐĂƐƚƌŽŝŶƚĞƐƟŶĂů�ĚŝŐĞƐƟŽŶ�ŽĨ�
&s �ĂŶĚ�ŽƚŚĞƌ�ƚǁ Ž�Ěŝī ĞƌĞŶƚ�ǀ ĂƌŝĞƟĞƐ�ŽĨ�ďĞĂŶƐ͕ ��ĂŶŶĞůůŝŶŽ�ĂŶĚ�WŝĂƩĞůůŝŶŽ͘ �dŚĞn we collected soaking and
ĐŽŽŬŝŶŐ�ǁ ĂƚĞƌ�ĂŶĚ�ƚŚĞ�ďŝŽĂĐĐĞƐƐŝďůĞ�ĨƌĂĐƟŽŶ�ŽĨ�ƚŚĞ�ĚŝŐĞƐƟŽŶ�ƉƌŽĐĞƐƐ�ĂŶĚ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ĚŝŐĞƐƟŽŶ�
ĨƌĂĐƟŽŶ�ŽĨ��ĂŶŶĞůůŝŶŽ�ĂŶĚ�WŝĂƩ ĞůůŝŶŽ�ďĞĂŶƐ�ƐŝŐŶŝĮ ĐĂŶƚůǇ�ƌĞĚƵĐĞƐ�ĐŽůŽŶ�ĐĂŶĐĞƌ�ĐĞůů�ŐƌŽǁ ƚŚ�Ϯ͘�/Ŷ�ĂĚĚŝƟŽŶ͕ �
all the fracƟŽŶƐ�ŽĨ�&s �ƐŚŽǁ ĞĚ�ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�Ğī ĞĐƚƐ�ďǇ�ŝŶŚŝďŝƟŶŐ��Ky-Ϯ͕ �E Kyϭ͕ �ĂŶĚ�ĂŶƟŽǆŝĚĂŶƚ�ĂĐƟǀ ŝƚǇ�
by reducing the levels of ROS.  Overall, this study supports the beneficial effect on human health deriving 
ĨƌŽŵ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ďĞĂŶƐ�ŝŶ�ƚŚĞ�ĚŝĞƚ�ĂŶĚ�ƐƟŵƵůĂƚes the research of the molecules responsible for these
ŚĞĂůƚŚ�ƉƌŽƉĞƌƟĞƐ͘
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organoids
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Abstract

Diet-ĚĞƌŝǀ ĞĚ�ďŝŽĂĐƟǀ Ğ�ĐŽŵƉŽƵŶĚƐ�ǁ ŝƚŚ�ďĞŶĞĮ ĐŝĂů�Ğī ĞĐƚƐ�ŽŶ�ŚƵŵĂŶ�ŚĞĂůƚŚ�;ŶƵƚƌĂĐĞƵƟĐĂůƐͿ�ŵĂǇ�ĞǆĞƌƚ�
ŝŶƚĞƌĞƐƟŶŐ�ĐĂƌĚŝŽƉƌŽƚĞĐƟǀ Ğ�ĂĐƟŽŶƐ͖ �ƚŚĞƌĞĨŽƌĞ͕�ŽƵƌ�ƐƚƵĚǇ�ŝƐ�ĨŽĐƵƐĞĚ�ŽŶ�ĞůƵĐŝĚĂƟŶŐ�ƚŚĞ�ƵŶĚĞƌůǇŝŶŐ�ŵŽůĞĐƵůĂƌ�
mechanisms. In order to have an in vitro model ŽĨ�ŚĞĂƌƚ�ĨĂŝůƵƌĞ͕�ǁ Ğ�Ěŝī ĞƌĞŶƟĂƚĞĚ�ŚƵŵĂŶ�ŝŶĚƵĐĞĚ�
pluripotent stem cells (iPSCs) into self-ĂƐƐĞŵďůĞĚ�ĐĂƌĚŝĂĐ�ŽƌŐĂŶŽŝĚƐ͕ �ĂŶĚ�ǁ Ğ�ƐƟŵƵůĂƚĞĚ�ƚŚĞŵ�ǁ ŝƚŚ�
endothelin-1 (ET1). This treatment promoted cardiac hypertrophy, as demonstrated by increased
expression of ŚǇƉĞƌƚƌŽƉŚǇ�ŵĂƌŬĞƌƐ�EĂƚƌŝƵƌĞƟĐ�WĞƉƟĚĞƐ���ĂŶĚ���ĂŶĚ��ĐƟŶ��ůƉŚĂ�ϭ͕ �ĂƐ�ǁ Ğůů�ĂƐ�ƉƌŽƚĞŝŶ�
ŵŝƐĨŽůĚŝŶŐ�ĂŶĚ�ƚŚĞ�ĚĞƉŽƐŝƟŽŶ�ŽĨ�ƉƌĞ-amyloid oligomers. Since these events lead to cellular proteotoxicity in
heart failure, we evaluated the ability of selected nutracĞƵƟĐĂůƐ�;ĞƉŝŐĂůůŽĐĂƚĞĐŚŝŶ�ŐĂůůĂƚĞ͕�ƐƉĞƌŵŝĚŝŶĞ͕�
ŽůĞƵƌŽƉĞŝŶ͕ �ĂŶĚ�ƋƵĞƌĐĞƟŶͿ�ƚŽ�ŝŶƚĞƌĨĞƌĞ�ǁ ŝƚŚ�ƚŚĞŵ͘ �' ŝǀ ĞŶ�ƚŚĞ�ƐƚƌƵĐƚƵƌĂů�Ěŝī ĞƌĞŶĐĞ�ďĞƚǁ ĞĞŶ�ƚŚĞƐĞ�
compounds, we hypothesized that they might modulate the proteostasis of cardiac organoids by several
mechanisms ͕ �ŝŶĐůƵĚŝŶŐ�ĂƵƚŽƉŚĂŐǇ�ƉƌŽŵŽƟŽŶ͕ �ŝŶŚŝďŝƟŽŶ�ŽĨ�ƉƌŽƚĞŝŶ�ŵŝƐĨŽůĚŝŶŐ�ĂŶĚ�ĂŐŐƌĞŐĂƟŽŶ͕ �ĂŶĚ�
ĞŶŚĂŶĐŝŶŐ�ĂŶƟŽǆŝĚĂŶƚ�ƐǇƐƚĞŵƐ͘ �dŚƵƐ͕ �ǁ Ğ�ŚĂǀ Ğ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚĞƐĞ�ĐĞůůƵůĂƌ�ƉƌŽĐĞƐƐĞƐ�ďǇ�ĚĞƚĂŝůŝŶŐ�ƚŚĞ�Ğī ĞĐƚ�
ŽĨ�ƚŚĞ�ǀ ĂƌŝŽƵƐ�ŶƵƚƌĂĐĞƵƟĐĂůƐ͘ �K Ƶƌ�ǁ ŽƌŬ͕�ĨƵŶĚĞĚ�ďǇ�ƚŚĞ�&ŽŶĚĂǌŝone Carisbo, has provided new insights into
ƚŚĞ�ďĞŶĐŚ�ƌĞƐĞĂƌĐŚ�ŽĨ�ŶƵƚƌĂĐĞƵƟĐĂůƐ�ŝŶ�ŚĞĂƌƚ�ĨĂŝůƵƌĞ͘
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D ŝĐƌŽ�ĂŶĚ�ŶĂŶŽ�ƉůĂƐƟĐƐ�ŝŶĚƵĐĞ�ŵĞƚĂďŽůŝĐ�ƌĞǁ ŝƌŝŶŐ�ĂŶĚ�ƐŝŐŶĂů�ƚƌĂŶƐĚƵĐƟŽŶ�
ĂůƚĞƌĂƟŽŶ�ŝŶ�ŶŽƌŵĂů�ŚƵŵĂŶ�ĐŽůŽŶ�ĐĞůůƐ͗ �Ă�ƌŝƐŬ�ĨĂĐƚŽƌ�ĨŽƌ�ŚƵŵĂŶ�ŚĞĂůƚŚ

Marcella Bonanomi, Sara Mallia, Alessia Lo Dico, Tecla Aramini, Sofia Remedia, Danilo Porro, Daniela Gaglio

IBFM-CNR, Segrate, Italy

Abstract

dŚĞ�ŵĞƚĂďŽůŽŵĞ�ƌĞƉƌĞƐĞŶƚƐ�ƚŚĞ�ĐŽůůĞĐƟŽŶ�ŽĨ�ƚŚĞ�ŝŶƚĞƌŵĞĚŝĂƚĞƐ�ĂŶĚ�ĞŶĚ�ƉƌŽĚƵĐƚƐ�ŽĨ�ĐĞůůƵůĂƌ�ƉƌŽĐĞƐƐĞƐ͕ �ĂŶĚ�
is the most proximal reporter of the body's response to environmental exposures and pathological
processes. Metabolomics is a powerful tool for studying how organisms interact with their environment
ĂŶĚ�ŚŽǁ �ƚŚĞƐĞ�ŝŶƚĞƌĂĐƟŽŶƐ�ƐŚĂƉĞ�ĚŝƐĞĂƐĞƐ�ƌĞůĂƚĞĚ�ƚŽ�ƉŽůůƵƚĂŶƚ�ĞǆƉŽƐƵƌĞ͘�WŽůǇƐƚǇƌĞŶĞ�ŝƐ�Ă�ƚŚĞƌŵŽƉůĂƐƟĐ�
ƉŽůǇŵĞƌ�ǁ ŝĚĞůǇ�ƵƐĞĚ�ŝŶ�ĐŽŵŵĞƌĐŝĂů�ƉƌŽĚƵĐƚƐ͘ �>ŝŬĞ�Ăůů�ƉůĂƐƟĐƐ, polystyrene can be degraded into
ŵŝĐƌŽƉůĂƐƟĐ�ĂŶĚ�ŶĂŶŽƉůĂƐƟĐ�ƉĂƌƟĐůĞƐ�ĂŶĚ�ŝŶŐĞƐƚĞĚ�ǀ ŝĂ�ĨŽŽĚ�ĐŚĂŝŶ�ĐŽŶƚĂŵŝŶĂƟŽŶ͘ ��ůƚŚŽƵŐŚ�ƚŚĞ�ĞĐŽůŽŐŝĐĂů�
ŝŵƉĂĐƚ�ĚƵĞ�ƚŽ�ƉůĂƐƟĐ�ĐŽŶƚĂŵŝŶĂƟŽŶ�ŝƐ�ǁ Ğůů�ŬŶŽǁ Ŷ͕ �ƚŚĞƌĞ�ĂƌĞ�ŶŽ�ƐƚƵĚŝĞƐ�ŝŶĚŝĐĂƟŶŐ�Ă�ĐĂƌĐŝŶŽŐĞŶŝĐ�ƉŽƚĞŶƟĂů�
of polyƐƚǇƌĞŶĞ�ŵŝĐƌŽƉůĂƐƟĐƐ�;D WƐͿ�ĂŶĚ�ŶĂŶŽƉůĂƐƟĐƐ�;EWƐͿ͘ �, ĞƌĞ͕�ǁ Ğ�Ğǀ ĂůƵĂƚĞĚ�ƚŚĞ�Ğī ĞĐƚƐ�ŽĨ�ƚŚĞ�D WƐ�ĂŶĚ�
EWƐ�ŽŶ�ŶŽƌŵĂů�ŚƵŵĂŶ�ŝŶƚĞƐƟŶĂů���� -ϭϴ�Ž�ĐĞůůƐ͘ �K Ƶƌ�ƌĞƐƵůƚƐ�ƐŚŽǁ �ƚŚĂƚ�ŝŶƚĞƌŶĂůŝǌĂƟŽŶ�ŽĨ�EWƐ�ĂŶĚ�D WƐ�
induces metabolic changes under both acute and chronic expŽƐƵƌĞ�ďǇ�ŝŶĚƵĐŝŶŐ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ͕ �ŝŶĐƌĞĂƐŝŶŐ�
glycolysis via lactate to sustain energy metabolism and glutamine metabolism to sustain anabolic
processes. Along with metabolic rewiring, different molecular pathways related to stress response, such as 
NRF2-, /&ϭĂůƉŚĂ�ĂǆŝƐ͕ �ĂƌĞ�ĂůƚĞƌĞĚ�ĂŌĞƌ�ƉůĂƐƟĐƐ�ĞǆƉŽƐƵƌĞ�t Ğ�ĂůƐŽ�ƐŚŽǁ �ƚŚĂƚ�ƚŚĞƐĞ�Ğǀ ŝĚĞŶĐĞ�ŵŝƌƌŽƌ�ƚŚĞ�Ğī ĞĐƚ�
of the potent carcinogenic agent azoxymethane and HCT15 colon cancer cells, carrying out the typical
ƐƚƌĂƚĞŐǇ�ŽĨ�ĐĂŶĐĞƌ�ĐĞůůƐ�ƚŽ�ŽƉƟŵŝǌĞ�ŶƵƚƌŝĞŶƚƐ�ƵƟůŝǌĂƟŽŶ�ĂŶĚ�ĂůůŽǁ ŝŶŐ�ŵĞƚĂďŽůŝĐ�ĂĚĂƉƚĂƟŽŶ�ƚŽ�
ĞŶǀ ŝƌŽŶŵĞŶƚĂů�ƐƚƌĞƐƐ�ĐŽŶĚŝƟŽŶƐ͘ �dĂŬĞŶ�ƚŽŐĞƚŚĞƌ�ŽƵƌ�ĚĂƚĂ�ƉƌŽǀ ŝĚĞ�ŶĞǁ �Ğǀ ŝĚĞŶĐĞ�ƚŚĂƚ�ĐŚƌŽŶŝĐ�EWƐ�ĂŶĚ�D WƐ�
exposure could act as cancer risk factor for human health.
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^ƉƌŽƵƚĞĚ�ďĞĂŶ�ŇŽƵƌ�ĂƐ�Ă�ŶŽǀ Ğů�ĨƵŶĐƟŽŶĂů�ŝŶŐƌĞĚŝĞŶƚ�ĨŽƌ�ƚŚĞ�ĨŽƌŵƵůĂƟŽŶ�ŽĨ�ďĂŬĞƌǇ�
products

Sara Margherita Borgonovi1͕ �̂ ƚĞĨĂŶŝĂ�/ĂŵĞƫ 2͕ ��ůĞƐƐĂŶĚƌĂ�D ĂƌƟ2, Alessio Sergiacomo2͕ �D Ăƫ Ă��ŝ�E ƵŶǌŝŽ2

1Università degli Studi di Milano, Milano, Italy. 2Università degli studi di Milano, Milano, Italy

Abstract

�ƵĞ�ƚŽ�ƚŚĞŝƌ�ŶƵƚƌŝƟŽŶĂůůǇ�ďĂůĂŶĐĞĚ�ŶƵƚƌŝƟŽŶĂů�ƉƌŽĮ ůĞ�ůĞŐƵŵĞƐ�ĂƌĞ�ǁ ŝĚĞůǇ�ĐŽŶƐƵŵĞĚ�ĂƐ�ŚƵŵĂŶ�ĨŽŽĚ͘ �
, Žǁ Ğǀ Ğƌ͕�ůĞŐƵŵĞƐ�ĂƐ�Ă�ƐƚĂƉůĞ�ĚŝĞƚ�ŝƐ�ŚĂŵƉĞƌĞĚ�ďǇ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ĂŶƟ-ŶƵƚƌŝƟŽŶĂů�ĐŽŵƉŽŶĞŶƚƐ�ĂŶĚ�ůŽǁ �
ĚŝŐĞƐƟďŝůŝƚǇ�Ěŝͬ ŽůŝŐŽƐĂĐĐŚĂƌŝĚĞƐ͘ �D ĂŶǇ�ďŝŽƚĞĐŚŶŽůŽŐŝĐĂůapproaches have been tested to overcome one or
ŵŽƌĞ�ŽĨ�ƚŚĞ�ĂĨŽƌĞŵĞŶƟŽŶĞĚ�ƌĞƐƚƌŝĐƟŽŶƐ͘ ��ŵŽŶŐ�ƚŚĞŵ͕ �ƐƉƌŽƵƟŶŐ�ŚĂƐ�ďĞĞŶ�ƵƐĞĚ�ƚŽ�ĂůƚĞƌ�ƚŚĞ�
ŵĂĐƌŽŵŽůĞĐƵůĂƌ�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ĐĞƌƚĂŝŶ�ŐƌĂŝŶƐ�ĂŶĚ�ůĞŐƵŵĞƐ͕ �ƚŽ�ĚĞĐƌĞĂƐĞ�ƚŚĞ�ĐŽŶƚĞŶƚ�ŝŶ�ĂŶƟ-ŶƵƚƌŝƟŽŶĂů�
elements. Among ůĞŐƵŵĞƐ͕ �ĐŽǁ ƉĞĂ�;s ŝŐŶĂ�ƵŶŐƵŝĐƵůĂƚĂͿ�ŝƐ�Ă�ǀ ĞƌƐĂƟůĞ�ĐƌŽƉ͕ �ĂŶĚ�ƌĞƉƌĞƐĞŶƚƐ�Ă�ŐŽŽĚ�ĐĂŶĚŝĚĂƚĞ�
ĨŽƌ�ĚĞǀ ĞůŽƉŝŶŐ�ŶŽǀ Ğů�ƉƌŽĚƵĐƚƐ͘ �dŚŝƐ�ƐƚƵĚǇ�ĂŝŵƐ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƐŚŽƌƚ�ƟŵĞ�ƐƉƌŽƵƟŶŐ�;ϰϴ�ĂŶĚ�ϳ Ϯ�
ŚŽƵƌƐͿ�ŽŶ�ƚŚĞ�ďŝŽŵŽůĞĐƵůĂƌ�ĨĞĂƚƵƌĞƐ�ĂŶĚ�ƚŚĞ�ĂŶƟŽǆŝĚĂŶƚ�ĂŶĚ ĂŶƟŶƵƚƌŝƟŽŶĂů�ĨĂĐƚŽƌƐ�ŝŶ�ĐŽǁ ƉĞĂ�ƐĞĞĚƐ͘ �̂ ŚŽƌƚ�
ƐƉƌŽƵƟŶŐ�ŵŽĚŝĮ ĞƐ�ƚŚĞ�ƉƌŽƚĞŝŶ�ƉĂƩ ĞƌŶ͕ �ǁ ŝƚŚ�ĂŶ�ŝŵƉƌŽǀ ĞŵĞŶƚ�ŝŶ�ƚŚĞ�ĨĞĂƚƵƌĞƐ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ĨŽƌŵĂƟŽŶ�ŽĨ�Ă�
ƉƌŽƚĞŝŶ�ŶĞƚǁ ŽƌŬ͘�̂ ƉƌŽƵƟŶŐ�ĂůƐŽ�ůĞĂĚƐ�ƚŽ�Ă�ĚĞĐƌĞĂƐĞ�ŽĨ�ĂŶƟ-ŶƵƚƌŝƟŽŶĂů�ĨĂĐƚŽƌƐ�ĂŶĚ�ŽĨ�ůŽǁ �ĚŝŐĞƐƟďŝůŝƚǇ
ŽůŝŐŽƐĂĐĐŚĂƌŝĚĞƐ�ǁ ŚŝůĞ�ŝŵƉƌŽǀ ŝŶŐ�ƚŚĞ�ĐŽŶƚĞŶƚ�ŝŶ�ƉŚĞŶŽůŝĐƐ�ǁ ŝƚŚ�ĐŽŶĐĞŝǀ ĂďůĞ�ĂŶƟŽǆŝĚĂŶƚ�ĂĐƟǀ ŝƚǇ͘��ůƚŚŽƵŐŚ�
ƚŚĞ�ŵĂǆŝŵƵŵ�Ğī ĞĐƚ�ŽŶ�ƉŚǇƚĂƚĞ�ĂŶĚ�ŽůŝŐŽƐĂĐĐŚĂƌŝĚĞƐ�ĐŽŶƚĞŶƚ�ĂŶĚ�ƉƌŽƚĞŝŶ�ŚǇĚƌŽůǇƐŝƐ�ĂƌĞ�ŽďƐĞƌǀ ĞĚ�ĂŌĞƌ�
48h, the highest decrease of trypsin inhibitor aĐƟǀ ŝƚǇ�ǁ ĂƐ�ŽďƐĞƌǀ ĞĚ�ĂŌĞƌ�ϳ ϮŚ͘ �dŚĞƐĞ�Į ŶĚŝŶŐƐ�ƐƵŐŐĞƐƚ�ƚŚĂƚ�
ƐƉƌŽƵƚĞĚ�ĐŽǁ ƉĞĂ�ŇŽƵƌ�ŵĂǇ�ďĞ�Ă�ĨŽŽĚ�ŝŶŐƌĞĚŝĞŶƚ�ǁ ŝƚŚ�ĞŶŚĂŶĐĞĚ�ŶƵƚƌŝƟŽŶĂů�ĂŶĚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ǀ ĂůƵĞ͘���
ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ǁ ŚĞĂƚ�ďƌĞĂĚ�ĐŽŶƚĂŝŶŝŶŐ�Ϯϱй �ŽĨ�ϳ ϮŚ-sprouted cowpea flour is currently undergoing to 
ƐƵƉƉŽƌƚ�ƚŚŝƐ�ĂƐƐƵŵƉƟŽŶ͘

dŚŝƐ�ŝŶǀ ĞƐƟŐĂƟŽŶ�ŝƐ�ƉĂƌƟĂůůǇ�ƐƵƉƉŽƌƚĞĚ�ďǇ�EĂƟŽŶĂů�ZĞĐŽǀ ĞƌǇ�ĂŶĚ�ZĞƐŝůŝĞŶĐĞ�WůĂŶ�;E ZZWͿ͕ �D ŝƐƐŝŽŶ�
4 Component 2 Investment 1.3 - Call for tender No. 341 of 15/03/2022.
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The power of MALDI-dK&�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ŝŶ�ƚŚĞ�ĞǆƉůŽƌĂƟŽŶ�ŽĨ�ůĞŶƟů�ďŝŽĂĐƟǀ Ğ�
ƉĞƉƟĚĞƐ͘

�ŚŝĂƌĂ��ĂƩĂŶĞŽ1͕ ��ŶŶĂůŝƐĂ�' ŝǀ ŽŶĞƫ 1, Fabrizio Rivardo2, Marco Arlorio3, Jean Daniel Coisson3, Maria

�Ăǀ ĂůĞƩ Ž1

1Università del Piemonte Orientale – �ŝƉĂƌƟŵĞŶƚŽ�ƉĞƌ�ůŽ�̂ ǀ ŝůƵƉƉŽ�̂ ŽƐƚĞŶŝďŝůĞ�Ğ�ůĂ�dƌĂŶƐŝǌŝŽŶĞ��ĐŽůŽŐŝĐĂ͕ �

Piazza S. Eusebio 5, Vercelli, Italy. 2� ͘ ��ŽƐƚĂŶƟŶŽ�Θ��͘ �̂ ƉĂ͕ �s ŝĂ�&ƌĂŶĐĞƐĐŽ�ZŽŵĂŶĂ�ϭϭ͕ �dŽƌŝŶŽ͕ �/ƚĂůǇ͘�
3Università del Piemonte Orientale - �ŝƉĂƌƟŵĞŶƚŽ�Ěŝ�̂ ĐŝĞŶǌĞ�ĚĞů�&ĂƌŵĂĐŽ͕ �>ĂƌŐŽ��ŽŶĞŐĂŶŝ�Ϯ͕ �E Žǀ ĂƌĂ͕ �/ƚĂůǇ

Abstract

>ĞŶƟů�;Lens culinaris) is a healthy food rich in proteins, vitamins and fibers, that can be consumed as it is or 
ƚƌĂŶƐĨŽƌŵĞĚ�ŝŶƚŽ�ŇŽƵƌ�ĨŽƌ�ĨŽŽĚ�ĨŽƌƟĮ ĐĂƟŽŶ͘ �D ŽƌĞŽǀ Ğƌ͕�ŚǇĚƌŽůǇƐŝƐ�ŽĨ�ůĞŶƟů�ƉƌŽƚĞŝŶƐ�ŐĞŶĞƌĂƚĞƐ�ďŝŽĂĐƟǀ Ğ�
ƉĞƉƟĚĞƐ�ƚŽ�ďĞ�ŝŶĐůƵĚĞĚ�ŝŶ�ĨƵŶĐƟŽŶĂů�ĨŽŽĚƐ͘ �>ĞŶƟů�ŇŽƵƌĞǆƚƌĂĐƚƐ�ǁ ĞƌĞ�ƉƌŽǀ ŝĚĞĚ�ďǇ�ŽƵƌ�ƐĐŝĞŶƟĮ Đ�ƉĂƌƚŶĞƌ�;� ͘ �
�ŽƐƚĂŶƟŶŽ�Θ��͘ �̂ ͘ Ɖ͘ � ͘ Ϳ�ĂŌĞƌ�ŚǇĚƌŽůǇƐŝƐ�ǁ ŝƚŚ�ĂůŬĂůŝŶĞ�ƉƌŽƚĞĂƐĞ�ƵŶĚĞƌ�ƚǁ Ž�ĂŐŝƚĂƟŽŶ�ƐƉĞĞĚƐ͘ �̂ ĂŵƉůĞ�ĂůŝƋƵŽƚƐ�
ǁ ĞƌĞ�ƚĂŬĞŶ�ŝŵŵĞĚŝĂƚĞůǇ�ĂŌĞƌ�ƚŚĞ�ĂĚĚŝƟŽŶ�ŽĨ�ƚŚĞ�ĞŶǌǇŵĞ�ĂŶĚ�Ăƚ�Ěŝī ĞƌĞŶƚ ŚǇĚƌŽůǇƐŝƐ�ƟŵĞ�ƉŽŝŶƚƐ͘ �dŚĞ�
ĂŶƟŽǆŝĚĂŶƚ�ĂĐƟǀ ŝƚǇ�ǁ ĂƐ�ĂƐƐĂǇĞĚ�ǁ ŝƚŚ�ƚŚĞ���d^�ĂŶĚ��WW, �ƚĞƐƚƐ͘ �dŚĞ�ƉŽůǇƉĞƉƟĚĞ�ƉƌŽĮ ůĞƐ�ǁ ĞƌĞ�ĂƐƐĞƐƐĞĚ�
with SDS-PAGE and MALDI-TOF mass spectrometry following the methods reported previously1. The ABTS
ƌĂĚŝĐĂů�ƐĐĂǀ ĞŶŐŝŶŐ�ĂĐƟǀ ŝƚǇ�ŽĨ�ĞǆƚƌĂĐƚƐ�ǁ ĂƐ�ŚŝŐŚĞƌ�ĐŽŵƉĂƌĞĚ�ǁ ŝƚŚ�ƚŚĞ��WW, �ƌĞƐƵůƚƐ͘ �, Žǁ Ğǀ Ğƌ͕�ƚŚĞ���d^�
ĂĐƟǀ ŝƚǇ�ŽĨ�ŚǇĚƌŽůǇǌĞĚ�ƐĂŵƉůĞƐ�ǁ ĂƐ�ƐŝŵŝůĂƌ�ŝƌƌĞƐƉĞĐƟǀ Ğ�ŽĨ�ŚǇĚƌŽůǇƐŝƐ�ƟŵĞ�Žƌ�ĂŐŝƚĂƟŽŶ�ƐƉĞĞĚ͕ �ǁ ŚŝůĞ�ƚŚĞ��WW, �
ĂĐƟǀ ŝƚǇ�ŝŶĐƌĞĂƐĞĚ�ďĞƚǁ ĞĞŶ�ƚŚĞ�Į ƌƐƚ�ĂŶĚ�ƚŚĞ�ƐĞĐŽŶĚ�ƟŵĞ�ƉŽŝŶƚ�ŽĨ�ŚǇĚƌŽlysis, possibly due to the release of
hydrophobic molecules. Protein masses mainly decreased within the first 60 minutes, as highlighted by 
SDS-PAGE analysis. MALDI-TOF mass spectrometry allowed to examine in depth the hydrolysis process,
confirming the inĐƌĞĂƐĞ�ŽĨ�ƉĞĂŬƐ�ŝŶ�ƚŚĞ�ůŽǁ �ŵĂƐƐ�ƌĂŶŐĞ�ǁ ŝƚŚ�ƚŚĞ�ƉƌŽŐƌĞƐƐŝŽŶ�ŽĨ�ŚǇĚƌŽůǇƐŝƐ�ƟŵĞ�ĂŶĚ�
ĚĞƚĞĐƟŶŐ�ƉĞĐƵůŝĂƌ�ƉĞĂŬƐ͕ �ĞƐƉĞĐŝĂůůǇ�Ăƚ�ϭϵϮϳ �ĂŶĚ�ϭϮϱϮ�ŵͬ ǌ͘�, ǇĚƌŽƉŚŽďŝĐ�ƉĞƉƟĚĞƐ�ƐŚĂƌŝŶŐ�ƚŚĞ�ƐĂŵĞ�ŵͬ ǌ�ĂŶĚ�
ƐŚŽǁ ŝŶŐ�ĂŶƟŽǆŝĚĂŶƚ�ĂĐƟǀ ŝƚǇ�ŚĂǀ Ğ�ďĞĞŶ�ĂůƌĞĂĚǇ�ŝĚĞŶƟĮ ĞĚ�ŝŶ�ůĞŶƟů�Ɛeeds2͕ �ƐƵŐŐĞƐƟŶŐ�Ă�ƐŝŵŝůĂƌ�ŶĂƚƵƌĞ�ŽĨ�
ƚŚŽƐĞ�ŽďƐĞƌǀ ĞĚ�ŝŶ�ƚŚŝƐ�ƐƚƵĚǇ͘�dŚŝƐ�ǁ ŽƌŬ�ǁ ĂƐ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƉƌŽŐĞƩ Ž�E hdZ�ĐŽƌĞ�- POR FESR 2014/203.
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�ī ĞĐƚ�ŽĨ�ƐƵƐƚĂŝŶĂďůĞ�ĨĞĞĚŝŶŐ�ƐƚƌĂƚĞŐǇ�ǁ ŝƚŚ�Žůŝǀ Ğ�Žŝů�ƉŽŵĂĐĞ�ŝŶ�, ŽůƐƚĞŝŶ�ůĂĐƚĂƟŶŐ�
ĐŽǁ Ɛ�ŽŶ�ďŝŽĂĐƟǀ Ğ�ƉĞƉƟĚĞƐ�ĚĞƌŝǀ ĞĚ�ĨƌŽŵ�ŵŝůŬ�ƉƌŽƚĞŝŶƐ͘

Costanza Cicchi ͕ �̂ ŝŵŽŶĞ�>ƵƟ͕ �WĂŽůŽ�WĂŽůŝ͕�>ƵŝŐŝĂ�WĂǌǌĂŐůŝ

University of Florence, Florence, Italy

Abstract

/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ďĞŝŶŐ�Ă�ƌŝĐŚ�ƐŽƵƌĐĞ�ŽĨ�ĐĂƌďŽŚǇĚƌĂƚĞƐ͕ �ĨĂƩǇ�ĂĐŝĚƐ͕ �ŵŝŶĞƌĂůƐ�ĂŶĚ�ǀ ŝƚĂŵŝŶƐ͕ �ŵŝůŬ�ŝƐ�Ă�ŐŽŽĚ�
source ŽĨ�ƉƌŽƚĞŝŶƐ�ĂŶĚ�ďŝŽĂĐƟǀ Ğ�ƉĞƉƟĚĞƐ�ƚŚĂƚ�ŵĂǇ�ŚĂǀ Ğ�Ă�ďĞŶĞĮ ĐŝĂů�Ğī ĞĐƚ�ŽŶ�ŚƵŵĂŶ�ŚĞĂůƚŚ͕ �ŝŶĐůƵĚŝŶŐ�
ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�ĂŶĚ�ĂŶƟ-ƉƌŽůŝĨĞƌĂƟǀ Ğ�ĂĐƟǀ ŝƚǇ͘�ZĞĐĞŶƚůǇ͕�ƐĞǀ ĞƌĂů�ƌĞƐĞĂƌĐŚ�ůŝŶĞƐ�ĂƌĞ�ŝŶǀ ĞƐƟŐĂƟŶŐ�
sustainable strategies of animal feed. In this work, Olive oil pomace (OOP) produced during olive-oil milling
ŚĂƐ�ďĞĞŶ�ĂĚĚĞĚ�ƚŽ�ƚŚĞ�ĚŝĞƚ�ŽĨ�, ŽůƐƚĞŝŶ�ůĂĐƚĂƟŶŐ�ĐŽǁ Ɛ͘

/Ŷ�ƚŚŝƐ�ǁ ŽƌŬ͕�ŵŝůŬ�ďŝŽĂĐƟǀ Ğ�ƉĞƉƟĚĞƐ�ĨƌŽŵ�ƚƌĂĚŝƟŽŶĂůůǇ�ĨĞĚ�ĐŽǁ Ɛ�ĂŶĚ�KKW�ĨĞĚ�ĐŽǁ Ɛ�ǁ ĞƌĞ�ŽďƚĂŝŶĞĚ�ďǇ�
ƐŝŵƵůĂƟŶŐ�ŐĂƐƚƌŽŝŶƚĞƐƟŶĂů�ĚŝŐĞƐƟŽŶ�ŽĨ�ŵŝůŬ�ĂŶĚ�ĨƌĂĐƟŽŶĂƚĞĚ�ďǇ�ZW-HPLC.

dŚĞ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�Ϭ͘Ϭϱ�μg/μ>�ƉĞƉƟĚĞƐ�ŽŶ�Z�t �Ϯϲϰ͘ ϳ �ĐĞůůƐ�ĚĞĐƌĞĂƐĞƐ�ŝŶƚƌĂĐĞůůƵůĂƌ�ZK^�ĐŽŶƚĞŶƚ�ĂŶĚ�
ĞǆƉƌĞƐƐŝŽŶ�ŽĨ��KyϮ�ĂŶĚ�ŝE K ^͕ �ƐŚŽǁ ŝŶŐ�ĂŶƟ-ŽǆŝĚĂŶƚ�ĂŶĚ�ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�ĂĐƟǀ ŝƚǇ�ŝŶ�ĂŐƌĞĞŵĞŶƚ�ǁ ŝƚŚ�
literature.

/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞƐĞ�ĂĐƟǀ ŝƟĞƐ͕ �ĂŶƟ-ƉƌŽůŝĨĞƌĂƟǀ Ğ�Ğī ĞĐƚ�ŽĨ�ƉĞƉƟĚĞƐ�ǁ ĂƐ�ŚŝŐŚůŝŐŚƚĞĚ�ŽŶ�Z<K�ĐĞůůƐ�ǁ ŝƚŚ�Ϭ͘ϭ�
µg/μ>�ƉĞƉƟĚĞƐ͕ �ĂĐƟŶŐ�ŝŶ�ƐǇŶĞƌŐǇ�ǁ ŝƚŚ�ϱ-ŇƵŽƌŽƵƌĂĐǇů�ƚŽ�ĨƵƌƚŚĞƌ�ƌĞĚƵĐĞ�ĐĞůů�ƉƌŽůŝĨĞƌĂƟŽŶ͘ �&ŝŶĂůůǇ͕�ƉĞƉƟĚĞƐ�
ŝŵƉĂĐƚ�ŽŶ�ĐĞůůƵůĂƌ�Ěŝī ĞƌĞŶƟĂƟŽŶ�ǁ Ăs observed in Caco-2 cells by assaying alkaline phosphatase.

dŚĞƐĞ�ƌĞƐƵůƚƐ�ĐŽŶĮ ƌŵĞĚ�ƚŚĞ�ĂŶƟ-ŽǆŝĚĂŶƚ�ĂŶĚ�ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�ĂĐƟǀ ŝƚǇ�ŽĨ�ŵŝůŬ-ĚĞƌŝǀ ĞĚ�ƉĞƉƟĚĞƐ�ĂŶĚ�
ŚŝŐŚůŝŐŚƚĞĚ�ŽƚŚĞƌ�ďŝŽůŽŐŝĐĂů�ĂĐƟǀ ŝƟĞƐ͕ �ƐƵĐŚ�ĂƐ�ĂŶƟ-ƉƌŽůŝĨĞƌĂƟǀ Ğ�ĂŶĚ�ƉƌŽ-Ěŝī ĞƌĞŶƟĂƟŶŐ�ƉŽƚĞŶƟĂů͘�, Žǁ Ğǀ Ğƌ͕�
Ăůů�ĞǆƉĞƌŝŵĞŶƚƐ�ƐŚŽǁ �ƚŚĂƚ�KKW�ƐƵƉƉůĞŵĞŶƚĂƟŽŶ�ĚŽĞƐ�ŶŽƚ�Ăī ĞĐƚ�ĞŝƚŚĞƌ�ƚŚĞ�ĐŽŵƉŽƐŝƟŽŶ�Žƌ�ƚŚĞ�ďŝŽůŽŐŝĐĂů�
ĂĐƟǀ ŝƚǇ�ŽĨ�ƚŚĞ�ƉĞƉƟĚĞƐ͘ �E ŽŶĞƚŚĞůĞƐƐ͕ �ŝƚ�ǁ ĂƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ĂŐƌŽ-industrial waste products may be
successfully included in the feeding strategy of dairy cows.
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�ǇƐĨƵŶĐƟŽŶ�ŽĨ�ĐĞůůƵůĂƌ�ƉƌŽƚĞŽƐƚĂƐŝƐ�ŝŶ�ŚƵŵĂŶ�ƉƌŝŵĂƌǇ�ĐŚŽŶĚƌŽĐǇƚĞƐ͘

Stefania D'Adamo1, Veronica Panichi2, Paolo Dolzani2, Francesco Alabiso1, Irene Bissoli1, Silvia Cetrullo1,

Flavio Flamigni1, Rosa Maria Borzì2

1Department of Biomedical and Neuromotor Sciences, University of Bologna, Bologna, Italy. 2IRCCS - /ƐƟƚƵƚŽ�

Ortopedico Rizzoli, Bologna, Italy

Abstract

>ŽĐĂů�ĚĞƉŽƐŝƚƐ�ŽĨ�ĂŵǇůŽŝĚ�ŚĂǀ Ğ�ďĞĞŶ�ĚĞƐĐƌŝďĞĚ�ŝŶ�ƚŚĞ�ƐƵƉĞƌĮ ĐŝĂů�ůĂǇĞƌƐ�ŽĨ�ŽƐƚĞŽĂƌƚŚƌŝƟƐ�;K�Ϳ�ĂŶĚ�ŶŽƌŵĂů�
ĂŐĞĚ�ĐĂƌƟůĂŐĞ�ƟƐƐƵĞ͘�KƐƚĞŽĂƌƚŚƌŝƟƐ�;K�Ϳ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ƉƌĞǀ ĂůĞŶƚ�ũŽŝŶƚ�ĚŝƐĞĂƐĞ�ĂŶĚ�ĂŐŝŶŐ�ŝƐ�ŝƚƐ�ŵĂũŽƌ�ƌŝƐŬ�
factor. An efficient cellular proteostasis ŝƐ�ĐƌƵĐŝĂů�ƚŽ�ƉƌĞǀ ĞŶƚ�ĂŐŐƌĞŐĂƚĞ�ĚĞƉŽƐŝƟŽŶ�ĂŶĚ�ŝƐ�ŵĂŝŶƚĂŝŶĞĚ�ďǇ�
Ěŝī ĞƌĞŶƚ�ƋƵĂůŝƚǇ�ĐŽŶƚƌŽů�ƐǇƐƚĞŵƐ͕ �ŝŶĐůƵĚŝŶŐ�ƐĞůĞĐƟǀ Ğ�ĂƵƚŽƉŚĂŐǇ͕�ƵďŝƋƵŝƟŶ-proteasome system (UPS) and
molecular chaperones.

�ŝŵ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ŚĂƐ�ďĞĞŶ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�ƌŽůĞ�ŽĨ�ƚŚĞ�ŵĂŝŶ�ƉĂƚŚǁ ĂǇƐ�ŝŵƉůŝĐĂƚĞĚ�ŝŶ�ƚŚĞ�ĐŽƌƌĞĐƚ�ƉƌŽƚĞŝŶ�
ĨŽůĚŝŶŐ�ŝŶ�K��ƉĂƚŚŽůŽŐǇ͘��ŵǇůŽŝĚ�ĚĞƉŽƐŝƟŽŶ�ŝŶ�K��ŚƵŵĂŶ�ŬŶĞĞ�ĐĂƌƟůĂŐĞ�ǁ ĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ��ŽŶŐŽ-Red
and Thioflavin-d�ƐƚĂŝŶŝŶŐƐ͘ �/ŶƚĞƌĞƐƟŶŐůǇ͕�ĂŵǇůŽŝĚ�was also observed in middle and deeper layers, close to
ƚŚĞ�ƉĞƌŝĐĞůůƵůĂƌ�ŵĂƚƌŝǆ�ŽĨ�ĐŚŽŶĚƌŽĐǇƚĞƐ͕ �ƚŚĞƌĞďǇ�ŝŶĚŝĐĂƟŶŐ�ĂŶ�ĞŶĚŽŐĞŶŽƵƐ�ƉƌŽƚĞŝŶ�ĂŐŐƌĞŐĂƟŽŶ͘ �dŚŝƐ�Į ŶĚŝŶŐ�
ƐƵƉƉŽƌƚƐ�ŽƵƌ�ŚǇƉŽƚŚĞƐŝƐ�ƚŚĂƚ�ĂůƚĞƌĂƟŽŶƐ�ŝŶ�ĐĞůůƵůĂƌ�ŚŽŵĞŽƐƚĂƐŝƐ�ĐŽƵůĚ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ĂŵǇůŽŝĚ ĚĞƉŽƐŝƟŽŶ�ĂŶĚ�
ƚŚƵƐ͕ �ƚŽ�K��ŽŶƐĞƚ�ĂŶĚ�ƉƌŽŐƌĞƐƐŝŽŶ͘ �/Ŷ�ŽƌĚĞƌ�ƚŽ�ďĞƩ Ğƌ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ŝŵƉůŝĐĂƟŽŶ�ŽĨ�ĂƵƚŽƉŚĂŐǇ�ĂŶĚ�hŴ�
pathways, epigallocatechin gallate (EGCG), lipopolysaccharide (LPS), a pro-ŝŶŇĂŵŵĂƚŽƌǇ�ƐƟŵƵůƵƐ͕ �ĂŶĚ�
chloroquine (CQ), a treatment able to inhibit the major proteostasis control systems, were administrated to
OA chondrocytes. Our findings suggest that EGCG is able to reduce LPS and CQ-induced aggregates and this 
Ğī ĞĐƚ�ĐŽƵůĚ�ďĞ�ŵĞĚŝĂƚĞĚ�ďǇ�ƚŚĞ�ŵŽĚƵůĂƟŽŶ�ŽĨ�ĂƵƚŽƉŚĂŐǇ�ĂŶĚ�ĐŚĂƉĞƌŽŶĞ�ƐǇƐƚĞŵ͘

��ďĞƩ Ğƌ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ŽĨ�ƚŚĞ�ŝŶŇĂŵŵĂƚŽƌǇ�ŵŽĚŝĮ ĐĂƟŽŶƐ�Ăī ĞĐƟŶŐ�ĐĞůůƵůĂƌ�ƉƌŽƚĞŽƐƚĂƐŝƐ͕ �ĂƐ�ǁ Ğůů�ĂƐ�ƚŚĞ�
ŬŶŽǁ ůĞĚŐĞ�ŽĨ�ƚŚĞ�ŵĞĐŚĂŶŝƐŵƐ�ƵŶĚĞƌůǇŝŶŐ�ƚŚĞƐĞ�ĂůƚĞƌĂƟŽŶƐ͕ �ŵŝŐŚƚ�ůĞĂĚ�ƚŽ�ƚŚĞ�ĚŝƐĐŽǀ ĞƌǇ�ŽĨ�ŶŽǀ Ğů�
ƚŚĞƌĂƉĞƵƟĐ�ƚĂƌŐĞƚƐ�ĨŽƌ�K�͘

Supported by Fondazione Carisbo Bologna and Fondi 5 per Mille
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Interplay between Wnt/β-catenin and Nrf2/HO-1 pathways in renal 
ŝƐĐŚĞŵŝĂͬ ƌĞƉĞƌĨƵƐŝŽŶ�ŝŶũƵƌǇ�ŝŶ�ĚŝĂďĞƟĐ�ŵŝĐĞ
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Abstract

�ŝĂďĞƚĞƐ�ĐŽŶĚŝƟŽŶ�ŝƐ�ĂŶ�important risk factor in renal damage which makes this organ significantly more 
ƐƵƐĐĞƉƟďůĞ�ƚŽ�ŝƐĐŚĞŵŝĂͬ ƌĞƉĞƌĨƵƐŝŽŶ�ĚĂŵĂŐĞ͘�, Žǁ Ğǀ Ğƌ͕�ƚŚĞ�ƉĂƚŚŽƉŚǇƐŝŽůŽŐŝĐĂů�ŵĞĐŚĂŶŝƐŵƐ�ƵŶĚĞƌůǇŝŶŐ�
ƌĞŶĂů�ŝƐĐŚĞŵŝĂͬ ƌĞƉĞƌĨƵƐŝŽŶ�ŝŶũƵƌǇ�;Z/Z/Ϳ�ŝŶ�ĚŝĂďĞƟĐ�ĐŽŶĚŝƟŽŶƐ�ŝƐ�ƐƟůů�ŶŽƚ�ǁ ell understood. Nowadays, there
ŝƐ�ĐŽŶƐŝĚĞƌĂďůĞ�ŝŶƚĞƌĞƐƚ�ŝŶ�ƚŚĞ�ƵƐĞ�ŽĨ�ŵĞĚŝĐŝŶĂů�ŚĞƌďƐ�ĂŶĚ�ŶĂƚƵƌĂů�ƉƌŽĚƵĐƚƐ�ŝŶ�ŽǆŝĚĂƟǀ Ğ�ĂŶĚ�ŝŶŇĂŵŵĂƚŽƌǇ�
ĚŝƐŽƌĚĞƌƐ͘ �̂ Ăī ƌŽŶ�ĞǆƚƌĂĐƚƐ�ŚĂǀ Ğ�ƐŚŽǁ Ŷ�ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ͕�ĂŶƟŽǆŝĚĂŶƚ�ĂŶĚ�ŚǇƉŽŐůǇĐĞŵŝĐ�ƉƌŽƉĞƌƟĞƐ͘ �
Therefore, the aim ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ǁ ĂƐ�ƚŽ�Ğǀ ĂůƵĂƚĞ�ƚŚĞ�ƉŽƚĞŶƟĂů�ŵŽůĞĐƵůĂƌ�ŵĞĐŚĂŶŝƐŵƐ�ŽĨ�ƐĂī ƌŽŶ�ŝŶ�ĂŶ�
experimental model of RIRI. Non-ĚŝĂďĞƟĐ�ĂŶĚ�ĚŝĂďĞƟĐ�ŵŝĐĞ�ǁ ĞƌĞ�ƐƵďũĞĐƚĞĚ�ƚŽ�ďŝůĂƚĞƌĂů�ƌĞŶĂů�ŝƐĐŚĞŵŝĂ�ĨŽƌ�
30 min followed by 6h of reperfusion, and Saffron (60 mg/kg, o.s.) was administered 15 min before release 
of the end of ischemia. Our results showed that saffron was able to counteract histological damage and the 
ŝŶĐƌĞĂƐĞ�ŝŶ�ŬŝĚŶĞǇ�ĚǇƐĨƵŶĐƟŽŶ�ŵĂƌŬĞƌƐ�ŝŶĚƵĐĞĚ�ďǇ�Z/Z/�ĞƋƵĂůůǇ�ŝŶ�ŶŽŶ-ĚŝĂďĞƟĐ�ĂŶĚ�ĚŝĂďĞƟĐ�ŵŝĐĞ͕�ĚĞƐƉŝƚĞ�Ă�
worƐĞ�ďĂƐĞůŝŶĞ�ĐŽŶĚŝƟŽŶ�ŝŶĚƵĐĞĚ�ďǇ�ŚǇƉĞƌ-glycemia. These effects could be explained at the molecular 
ůĞǀ Ğů�ƚŚƌŽƵŐŚ�ŵŽĚƵůĂƟŽŶ�ŽĨ�t E d�ƉĂƚŚǁ ĂǇ͕�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ĂŶĚ�ƚŚĞ�ĂƉŽƉƚŽƟĐ�ƉƌŽĐĞƐƐ͘ ��ĚĚŝƟŽŶĂůůǇ͕�ƐĂī ƌŽŶ�
decreased H2O2-ŝŶĚƵĐĞĚ�ŝŶƚƌĂĐĞůůƵůĂƌ�ZK^�ŐĞŶĞƌĂƟŽn in Vero cell cultures. These results suggest that
^Ăī ƌŽŶ�ĐŽƵůĚ�ƌĞƉƌĞƐĞŶƚ�Ă�ŶƵƚƌŝƟŽŶĂů�ƉƌŽĚƵĐƚ�ƚŚĂƚ�ĐŽƵůĚ�ůŝŵŝƚ�ƚŚĞ�ƉƌŽŐƌĞƐƐŝŽŶ�ŽĨ�ƚŚĞ�ĚŝƐĞĂƐĞ�ĂŶĚ�ĚŝĂďĞƟĐ�
comorbidity.
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�ǆƚƌĂ�s ŝƌŐŝŶ�Kůŝǀ Ğ�Kŝů�ƉŽůǇƉŚĞŶŽůƐ�ĞǆĞƌƚ�ĂŶƟŽǆŝĚĂŶƚ�ĂŶĚ�ĂŶƟ-inflammatory effects 
ŽŶ�ƉĞƌŝƉŚĞƌĂů�ďůŽŽĚ�ŵŽŶŽŶƵĐůĞĂƌ�ĐĞůůƐ�ŽĨ�ƌŚĞƵŵĂƚŽŝĚ�ĂƌƚŚƌŝƟƐ�ƉĂƟĞŶƚƐ͘
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Abstract

E ƵŵĞƌŽƵƐ�ĨŽŽĚ͕ �ĂƐ�ĨƌƵŝƚƐ�ĂŶĚ�ǀ ĞŐĞƚĂďůĞ͕�ĐŽŶƚĂŝŶ�ďŝŽĂĐƟǀ Ğ�ƉŚǇƚŽĐŚĞŵŝĐĂůƐ͕ �ƐƵĐŚ�ĂƐ�ƉŽůǇƉŚĞŶŽůƐ͕ �ĐĂƉĂďůĞ�ŽĨ�
ĞǆĞƌƟŶŐ�ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ͕�ĂŶƟŽǆŝĚĂŶƚ�ĂŶĚ�ĂŶƟ-tumoral effects [1,2]. The Mediterranean Diet is 
ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�Ă�ŚŝŐŚ�ĐŽŶƐƵŵƉƟŽŶ�ŽĨ�ĞǆƚƌĂ�ǀ ŝƌŐŝŶ�Žůŝǀ Ğ�Žŝů�;�s KK Ϳ͕ �Ă�ĨŽŽĚ�ƌŝĐŚ�ŽĨ�ŶƵƚƌŝƟǀ Ğ�ĂŶĚ�
ŶƵƚƌĂĐĞƵƟĐĂů�ĐŽŵƉŽƵŶĚƐ͘ �dŚĂŶŬƐ�ƚŽ�ƚŚĞ�ŚŝŐŚ�ĐŽŶƚĞŶƚ�ŽĨ�ƉŽůǇƉŚĞŶŽůƐ͕ ��s KK�ĞǆĞƌƚƐ�ďĞŶĞĮ ĐŝĂů�Ğī ĞĐƚƐ�ĂŐĂŝŶƐƚ�
ƐĞǀ ĞƌĂů�ĂƵƚŽŝŵŵƵŶĞ�ĂŶĚ�ĐŚƌŽŶŝĐ�ŝŶŇĂŵŵĂƚŽƌǇ�ĚŝƐĞĂƐĞƐ͘ �K Ƶƌ�ƐƚƵĚǇ�ĨŽĐƵƐĞĚ�ŽŶ�Ğǀ ĂůƵĂƟŶŐ�ƚŚĞ�ĂŶƟŽǆŝĚĂŶƚ�
ĂŶĚ�ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�Ğī ĞĐƚƐ�ŽĨ��s KK�ŽŶ�ƌŚĞƵŵĂƚŽŝĚ�ĂƌƚŚƌŝƟƐ�;Z�Ϳ�ƉĂƟĞŶƚƐ͘ �Z��ŝƐ�Ă�ƐǇƐƚĞŵŝĐ�ĂƵƚŽŝŵŵƵŶĞ�
ĚŝƐĞĂƐĞ�ƉƌŝŵĂƌŝůǇ�Ăī ĞĐƟŶŐ�ƚŚĞ�ƐǇŶŽǀ ŝĂů�ũŽŝŶƚƐ�ĂŶĚ�ĚĞĮ ŶĞĚ�ďǇ�Ă�ĐŽŶĐŽŵŝƚĂŶƚ�ƐǇƐƚĞŵŝĐ�ŝŶŇĂŵŵĂƟŽŶ�
ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ĂƵƚŽĂŶƟďŽĚŝĞƐ�ĂŶĚ�ƉƌŽ-inflammatory ĐǇƚŽŬŝŶĞƐ�ƉƌŽĚƵĐƟŽŶ�ϯ ͘�t Ğ�ĞǆƚƌĂĐƚĞĚ�ƉŽůǇƉŚĞŶŽůƐ�
from EVOO (PE-�s K Ϳ�ĂŶĚ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĞ�ĂŶƟŽǆŝĚĂŶƚ�ĐĂƉĂĐŝƚǇ�ŽĨ�ƚŚĞƐĞ�ĐŽŵƉŽŶĞŶƚƐ�ƵƐŝŶŐ�ƚŚĞ��W, , �
ĂƐƐĂǇ͘�E ŽƚĂďůǇ͕�ƉĞƌŝƉŚĞƌĂů�ďůŽŽĚ�ŵŽŶŽŶƵĐůĞĂƌ�ĐĞůůƐ�;W�D �Ϳ�ŽĨ�Z��ƉĂƟĞŶƚƐ�ƐŚŽǁ ĞĚ�Ă�ƐŝŐŶŝĮ ĐĂŶƚ�ƌĞĚƵĐƟŽŶ�ŽĨ�
intracellular pro-inflammatory cytokines (TNFα and IL-1β) when they were pre-treated in vitro with PE-EVO 
for 48 and 72h, compared to the same cells incubated in culture medium alone. The efficacy of PE-EVOO 
was also evaluated on PBMC of healthy controls acƟǀ ĂƚĞĚ�ďǇ�ŝŶŇĂŵŵĂƚŽƌǇ�ƐƟŵƵůŝ͕�ƐƵĐŚ�ĂƐ�/ŽŶŽŵǇĐŝŶ-PMA
and LPS. Pre-ƚƌĞĂƚŵĞŶƚ�ŽĨ�Z��ƉĂƟĞŶƚƐ�W�D ��ǁ ŝƚŚ�W�-�s KK�ŝŶĐƌĞĂƐĞĚ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ĂŶƟ-inflammatory 
cytokines IL-4 and IL-ϭϯ ͕ �ĚƌĂƐƟĐĂůůǇ�ƌĞĚƵĐŝŶŐ�ZK^�ĐŽŶƚĞŶƚ͘ �dĂŬĞŶ�ƚŽŐĞƚŚĞƌ͕�ƚŚĞƐĞ�ƉƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůts
demonstrate that PE-�s KK�ƉŽƐƐĞƐƐ�ĂŶƟŽǆŝĚĂŶƚ�ĂŶĚ�ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�Ğī ĞĐƚƐ�ŽŶ�W�D ��ŽĨ�Z��ƉĂƟĞŶƚƐ͘ �
&ƵƌƚŚĞƌ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁ ŝůů�ďĞ�ƉĞƌĨŽƌŵĞĚ�ƚŽ�ŝĚĞŶƟĨǇ�ƚŚĞ�ŵŽůĞĐƵůĂƌ�ŵĞĐŚĂŶŝƐŵƐ�ƵŶĚĞƌůǇŝŶŐ�ƚŚĞƐĞ�W�-EVOO
effects. 
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/Ŷ�ǀ ŝƚƌŽ�ĂŶĚ�ŝŶ�ƐŝůŝĐŽ�ŵĞƚŚŽĚƐ�ƚŽ�ĂƐƐĞƐƐ�ŵŽĚƵůĂƟŽŶ�ŽĨ�ĚŝŐĞƐƟǀ Ğ�ƉƌŽƚĞĂƐĞƐ�ďǇ�ĨŽŽĚ-
derived phenolics
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Abstract

dŚĞ�ŝŶƚĞƌĂĐƟŽŶ�ŽĨ�ĨŽŽĚ�ĐŽŵƉŽŶĞŶƚƐ�ǁ ŝƚŚ�ĚŝŐĞƐƟǀ Ğ�ĞŶǌǇŵĞƐ�ĐĂŶ�ŵŽĚŝĨǇ�ƚŚĞ�ĚŝŐĞƐƟŽŶ�ƉƌŽĐĞƐƐ�ĂŶĚ�Ăī ĞĐƚ�
ŚƵŵĂŶ�ŚĞĂůƚŚ͘ ��ůƚŚŽƵŐŚ�ƉŽůǇƉŚĞŶŽůƐ�;WWƐͿ�ŚĂǀ Ğ�Ă�ďĞŶĞĮ ĐŝĂů�ŝŵƉĂĐƚ͕ �ƚŚĞǇ�ĂƌĞ�ŽŌĞŶ�ƌĞĨĞƌƌĞĚ�ƚŽ�ĂƐ�ĂŶƟ-
ŶƵƚƌŝƟŽŶĂů�ĨĂĐƚŽƌƐ͕ �ŚĂǀ ŝŶŐ�ďĞĞŶ�ƌĞƉŽƌƚĞĚ�ƚŽ�ŝŶŚŝďŝƚ ƉƌŽƚĞŽůǇƟĐ�ĚŝŐĞƐƟǀ Ğ�ĞŶǌǇŵĞƐ͘ �, Žǁ Ğǀ Ğƌ͕�ƐƚƵĚŝĞƐ�ŽŶ�ƚŚŝƐ�
ƚŽƉŝĐ�ĂƌĞ�ŽŌĞŶ�ĐŽŶƚƌĂĚŝĐƚŽƌǇ͕�ŚŝŐŚůŝŐŚƟŶŐ�ƚŚĞ�ŶĞĐĞƐƐŝƚǇ�ŽĨ�ƵƐŝŶŐ�ƐƚĂŶĚĂƌĚŝǌĞĚ�ŵĞƚŚŽĚƐ͘ �/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕�ƚŚĞ�
effects of selected food-derived PPs were assessed "in vitro" on pepsin, trypsin, and chymotrypsin using 
ĂůďƵŵŝŶ͕ �ŐůƵƚĞŶ͕ �ĂŶĚ�ŚĞŵŽŐůŽďŝŶ�ĂƐ�ƐƵďƐƚƌĂƚĞƐ͘ �ZĞƐƵůƚƐ�ƐŚŽǁ �ƚŚĂƚ�WWƐ�ŵĂǇ�Ăī ĞĐƚ�ƉƌŽƚĞŽůǇƟĐ�ĂĐƟǀ ŝƚǇ�ŝŶ�
ŽƉƉŽƐŝƚĞ�ǁ ĂǇƐ͕ �ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�ƐƵďƐƚƌĂƚĞͬ ĞŶǌǇŵĞ�ĐŽŵďŝŶĂƟŽŶ͘ �dŚĞƌĞĨŽƌĞ͕�Ă�ƐĞůĞĐƟŽŶ�ŽĨ�WWƐ�ǁ ĂƐ�ĨƵƌƚŚĞƌ�
ŝŶǀ ĞƐƟŐĂƚĞĚ�ǀ ŝĂ�͞ ŝŶ�ƐŝůŝĐŽ͟ �ĂƉƉƌŽĂĐŚĞƐ�ƚŽ�ĂƐƐĞƐƐ�Ă�ƉŽƐƐŝďůĞ�ƐƚƌƵĐƚƵƌĞͬ ĂĐƟǀ ŝƚǇ�ƌĞůĂƟŽŶƐŚŝƉ�ŽŶ�ƚŚĞ�
Žǀ ĂůďƵŵŝŶͬ ĐŚǇŵŽƚƌǇƉƐŝŶ�ƐǇƐƚĞŵ͘ ��ŌĞƌ�ƐĞĂƌĐŚŝŶŐ�ĨŽƌ�ƉƵƚĂƟǀ Ğ�ďŝŶĚŝŶŐ�ƉŽĐŬĞƚƐ͕ �ŵŽůĞĐƵůĂƌ�ĚŽĐŬŝŶŐ�ĂŶĚ�
dynamics allowed to point out the possible capability of PPs to interact in stable fashion with either
Žǀ ĂůďƵŵŝŶ�Žƌ�ĐŚǇŵŽƚƌǇƉƐŝŶ͘ �/ŶƚĞƌĞƐƟŶŐůǇ͕�ƚŚĞ�ŵŽƐƚ�ƉŽƚĞŶƚ�ƉƌŽƚĞŽůǇƟĐ�ĚŝŐĞƐƟŽŶ�ŝŶŚŝďŝƚŽƌƐ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�
͞ ŝŶ�ǀ ŝƚƌŽ͟ �ƌĞƐƵůƚƐ�ǁ ĂƐ�ĨŽƵŶĚ�ƚŽ�ĐŽƌƌĞƐƉŽŶĚ�ƚŽ�ƚŚŽƐĞ�ďĞƐƚ�ŝŶƚĞƌĂĐƟŶŐ�WW�ǁ ŝƚŚŝŶ�ƚŚĞ�ĞŶǌǇŵĞ�ďŝŶĚŝŶŐ�ƐŝƚĞ͘�
�ŽŶǀ ĞƌƐĞůǇ͕�ĚŝŐĞƐƟŽŶ-ƉƌŽŵŽƟŶŐ�WWƐ�ǁ ĞƌĞ�ďĞƐƚ�ŝŶƚĞƌĂĐƟŶŐ�ǁ ŝƚŚ�ƚŚĞ�ƐƵďƐƚƌĂƚĞ͛Ɛ�ďŝŶĚŝŶŐ�ƉŽĐŬĞƚƐ͘ �dŚĞƐĞ�
ƐƚƵĚŝĞƐ�ŝŶĚŝĐĂƚĞ�ƚŚĂƚ�ƐƚƌƵĐƚƵƌĂů�ĨĞĂƚƵƌĞƐ�ŚĂǀ Ğ�Ă�ƌŽůĞ�ŝŶ�ĞůŝĐŝƟŶŐ�ƐƉĞĐŝĮ Đ�Ğī ĞĐƚƐ�ŽĨ�WWƐ�ďŝŶĚŝŶŐ�Ăĸ ŶŝƚǇ͕�
ŽƌŝĞŶƚĂƟŽŶ͕ �ĂŶĚ�ŐĞŽŵĞƚƌǇ͘�dŚĞ�Ğǀ ŝĚĞŶĐĞ�ŐĂƚŚĞƌĞĚ�ŚĞƌĞ�ƐƵŐŐĞƐƚƐ�ƚŚĞ�ƉŽƐƐŝďŝůŝƚy of considering some PPs as
͞ ĚŝŐĞƐƟŽŶ-ƉƌŽŵŽƟŶŐ�ĂŐĞŶƚƐ͟ �ŝŶ�ƚŚĞ�ĨŽƌŵƵůĂƟŽŶ�ŽĨ�ĨƵŶĐƟŽŶĂů�ĨŽŽĚƐ͘

This research was funded by Italian Piano di Sostegno della Ricerca 2021-Azione A (Linea 2)
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ADHERENCE TO MEDITERRANEAN DIET AS AN ANTIOXIDANT: THE IMPACT ON
NEURODEGENERATIVE DISEASES

Alice Di Paolo1͕ �sĂůĞŶƟŶĂ�D ĞŵďƌŝŶŽ1, Sonila Alia1, Alessandro Veccia1, Giulio Papiri2, Simona Luzzi3, Arianna
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Marche, Ancona, Italy. 2Neurology Unit, Ospedale Provinciale "Madonna del Soccorso", Ascoli Piceno, Italy.
3EĞƵƌŽůŽŐǇ��ůŝŶŝĐ͕��ǌŝĞŶĚĂ�KƐƉĞĚĂůŝĞƌŽ�hŶŝǀ ĞƌƐŝƚĂƌŝĂ͕ �K ƐƉĞĚĂůŝ�ZŝƵŶŝƟ�Ěŝ��ŶĐŽŶĂ͕ ��ŶĐŽŶĂ͕ �/ƚĂůǇ

Abstract

�ůǌŚĞŝŵĞƌ͛Ɛ�ĚŝƐĞĂƐĞ�;��Ϳ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ĐŽŵŵŽŶ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĚŝƐĞĂƐĞ�ŝŶ�ƚŚĞ�ĞůĚĞƌůǇ�ƉŽƉƵůĂƟŽŶ͘ ����ŝƐ�Ă�
ŵƵůƟĨĂĐƚŽƌŝĂů�ƉĂƚŚŽůŽŐǇ͘�, Žǁ Ğǀ Ğƌ͕�ŶƵƚƌŝĞŶƚ�ĚĞĮ ĐŝĞŶĐǇ�ŚĂƐ�ďĞĞŶ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ĚĞŵĞŶƟĂ�ŽŶƐĞƚ͘ �dŚĞ�
D ĞĚŝƚĞƌƌĂŶĞĂŶ��ŝĞƚ�;D �Ϳ�ŝƐ�Ă�ŚĞĂůƚŚǇ�ĚŝĞƚĂƌǇ�ƉĂƩĞƌn related to a lower risk of certain chronic diseases,
ŝŶĐůƵĚŝŶŐ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĚŝƐĞĂƐĞƐ͘ �D ��ŝƐ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ƐŽŵĞ�ďŝŽĂĐƟǀ Ğ�ĐŽŵƉŽƵŶĚƐ�ƚŚĂƚ�ĂƌĞ�
ďĞŶĞĮ ĐŝĂů�ƚŽ�ŚĞĂůƚŚ͘ �ZĞƐĞĂƌĐŚĞƌƐ�ĂŐƌĞĞ�ŽŶ�ƚŚĞ�ƉŽƐŝƟǀ Ğ�ƌŽůĞ�ŽĨ�ƉŽůǇƉŚĞŶŽůƐ͕ �ŵĂŝŶ�ĐŽŶƐƟƚƵĞŶƚ�ŽĨ�ƚŚĞ�D � ͘ �/n
fact, polyphenols can cross the blood-ďƌĂŝŶ�ďĂƌƌŝĞƌ͕�ƐĐĂǀ ĞŶŐĞ�ƉĂƚŚŽůŽŐŝĐĂů�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ŽĨ�ƌĞĂĐƟǀ Ğ�
ŽǆǇŐĞŶ�ĂŶĚ�ŶŝƚƌŽŐĞŶ�ƐƉĞĐŝĞƐ͕ �ĂŶĚ�ĐŚĞůĂƚĞ�ƚƌĂŶƐŝƟŽŶ�ŵĞƚĂů�ŝŽŶƐ͘ �dŚƵƐ͕ �ǁ Ğ�ĂŝŵĞĚ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ŝŶ�Ă�ƐĂŵƉůĞ�
of 92 elder people, affected by AD, the adherence to the MD. We administered the Medi-Lite 
ƋƵĞƐƟŽŶŶĂŝƌĞ͕�ŵĞĂŶƚ�ƚŽ�ĐŽůůĞĐƚ�ĨƌĞƋƵĞŶĐǇ�ĂŶĚ�ƉŽƌƟŽŶ�ŽĨ�ĨŽŽĚ�ĐŽŶƐƵŵƉƟŽŶ�ŽĨ�ŐƌŽƵƉƐ�ĐŚĂƌĂĐƚĞƌŝǌŝŶŐ�D � ͘ �
The final adherence score comprised nine food categories with a score ranging from 0 point (lowest 
adherenceͿ�ƚŽ�ϭϴ�ƉŽŝŶƚƐ�;ŚŝŐŚĞƐƚ�ĂĚŚĞƌĞŶĐĞͿ͘ ��ƵĞ�ƚŽ�ƚŚĞ�ƌĞŵĂƌŬĂďůĞ�ŶĞƵƌŽƉƌŽƚĞĐƟǀ Ğ�ĂĐƟǀ ŝƚǇ�ŽĨ�
polyphenols, we evaluated the plasma Total Phenolic Content (TPC), Total Flavonoids Content (TFC) and
Oxygen Radical Absorbance Capacity (ORAC), in all enrolled subjects. Results were compared to a control
ŐƌŽƵƉ͕ �ĐŽŶƐƟƚƵƚĞĚ�ďǇ�ŚĞĂůƚŚǇ�ǀ ŽůƵŶƚĞĞƌƐ͘ �K Ƶƌ�Į ŶĚŝŶŐƐ�ŚŝŐŚůŝŐŚƚ�Ă�ĚĞĐƌĞĂƐĞ�ŝŶ�ĂŶƟŽǆŝĚĂŶƚƐ�ŝŶ����ƉĂƟĞŶƚƐ�
compared to controls. These data correlate also with the score obtained in the Medi->ŝƚĞ�ƋƵĞƐƟŽŶŶĂŝƌĞ͕�
which is ůŽǁ Ğƌ�ŝŶ����ƉŽƉƵůĂƟŽŶ͘ �/Ŷ�ĐŽŶĐůƵƐŝŽŶ͕ �ǁ Ğ�ĐĂŶ�Ăĸ ƌŵ�ƚŚĂƚ�Ă�ŚŝŐŚĞƌ�ĂĚŚĞƌĞŶĐĞ�ƚŽ�ƚŚĞ�D ��ĐŽƵůĚ�ďĞ�
associated with a reduced risk of developing AD.
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Understanding the influence of clinical variables on neonatal metabolic profiling 
ĨŽƌ�ĂŶ�ŝŵƉƌŽǀ ĞĚ�ŝŶƚĞƌƉƌĞƚĂƟŽŶ�ŽĨ�ŶĞǁ ďŽƌŶ�ƐĐƌĞĞŶŝŶŐ�ƌĞƐƵůƚƐ

Maria Lucia Tommolini1,2͕ �D ĂƌŝĂ��ŽŶĐĞƩĂ��ƵĨĂƌŽ1,2, Ilaria Cicalini1,2, Mirco Zucchelli1,2͕ �̂ ŝůǀ ŝĂ�sĂůĞŶƟŶƵǌǌŝ1,2,

Ines Bucci2,3, Vincenzo De Laurenzi1,2͕ ��ĂŵŝĂŶĂ�WŝĞƌĂŐŽƐƟŶŽ1,2, Luca Federici1,2, Claudia Rossi1,2

1�ĞƉĂƌƚŵĞŶƚ�ŽĨ�/ŶŶŽǀ ĂƟǀ Ğ�dĞĐŚŶŽůŽŐŝĞƐ�ŝŶ�D ĞĚŝĐŝŶĞ�Θ��ĞŶƟƐƚƌǇ͕�hŶŝǀ ĞƌƐŝƚǇ�͞ ' ͘ �Ě͛ �ŶŶƵŶǌŝŽ͟ ͕ ��ŚŝĞƟ͕ �/ƚĂůǇ͘�
2�ŶĂůǇƟĐĂů��ŝŽĐŚĞŵŝƐƚƌǇ�ĂŶĚ�WƌŽƚĞŽŵŝĐƐ�>ĂďŽƌĂƚŽƌǇ, Center for Advanced Studies and Technology (CAST),

hŶŝǀ ĞƌƐŝƚǇ�͞ ' ͘ �Ě͛ �ŶŶƵŶǌŝŽ͟ ͕ ��ŚŝĞƟ͕ �/ƚĂůǇ͘�3Department of Medicine and Aging Science, University “G.

Ě͛ �ŶŶƵŶǌŝŽ͟ ͕ ��ŚŝĞƟ͕ �/ƚĂůǇ

Abstract

/ŶƚƌŽĚƵĐƟŽŶ͗ �EĞǁ ďŽƌŶ�ƐĐƌĞĞŶŝŶŐ�;E �^Ϳ�ŝƐĂ�ƉƵďůŝĐ�ŚĞĂůƚŚ�ƉƌĞǀ ĞŶƟǀ Ğ�ŵĞĚŝĐŝŶĞ�ƉƌŽŐƌĂŵ�ǁ ŝƚŚ�ƚŚĞ�Ăŝŵ�ŽĨ�
ĞĂƌůǇ�ĚĞƚĞĐƟŽŶ�ŽĨ�Ěŝī ĞƌĞŶƚ�ŝŶďŽƌŶ�ĞƌƌŽƌƐ�ŽĨ�ŵĞƚĂďŽůŝƐŵ�;/�D ƐͿ�ƚŽ�ƉƌĞǀ ĞŶƚ�ĂĚǀ ĞƌƐĞ�ŽƵƚĐŽŵĞƐ͘ �dŚĞ�ĂĚǀ ĞŶƚ�ŽĨ�
ƚĂŶĚĞŵ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇ�;D ^ͬ D ^Ϳ�ĂůůŽǁ ĞĚ�ĂŶ�ŝŵƉƌĞƐƐŝǀ Ğ�ĞǆƉĂŶƐŝŽŶ�ŽĨ�E �^�ƚŚƌŽƵŐŚ�Ă�ŵƵůƟƉlexing
approach. Italian NBS program is actually screening for 40 IEMs on dried blood spot (DBS) samples.
�ůƚŚŽƵŐŚ�E �^�ŵĞƚŚŽĚƐ�ĂƌĞ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ŚŝŐŚ�ƐƉĞĐŝĮ ĐŝƚǇ͕�Ă�ƉŽƐŝƟǀ Ğ�ƌĞƐƵůƚ�ĐĂŶŶŽƚ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�Ă�
diagnosis, and follow-ƵƉ�ĂŶĚ�ĐŽŶĮ ƌŵĂƚŽƌǇ�ƚĞƐƟŶŐĂƌĞ�ƌĞƋƵŝƌĞĚ͘ �/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕ �ƚŚĞ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�ƐĞĐŽŶĚ-
ƟĞƌ�ƚĞƐƚƐ�;Ϯ-ddͿ�ĐĂŶ�ŵŝŶŝŵŝǌĞ�ĨĂůƐĞ�ƉŽƐŝƟǀ ĞƐ͘ �Ϯ-ddƐ�ĂůůŽǁ �Ă�ďĞƩĞƌ�ŝŶƚĞƌƉƌĞƚĂƟŽŶ�ŽĨ�ĂďŶŽƌŵĂů�ƌĞƐƵůƚƐ�ĂŶĚ�
ŝŵƉƌŽǀ Ğ�ƚŚĞ�ƉŽƐŝƟǀ Ğ�ƉƌĞĚŝĐƟǀ Ğ�ǀ ĂůƵĞ�ŽĨ�E �^͘ �/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕�ǁ Ğ�ƌĞǀ ŝĞǁ ĞĚ�ƚŚĞ�E �^�ĚĂƚĂ�;ĨƌŽm the first and 
second-ůĞǀ Ğů�ƚĞƐƚƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ĂŌĞƌ�ĂůƚĞƌĂƟŽŶ�ŽĨ�ƉƌŽƉŝŽŶǇů-ĐĂƌŶŝƟŶĞ�ŵĞƚĂďŽůŝƐŵͿ�ŽĨ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�Ϯϲ ͕ ϬϬϬ�
newborns screened in Abruzzo region between 2019 and 2023; 12% of the total samples required the
ĞǆĞĐƵƟŽŶ�ŽĨ�Ϯ-TT.

Methods: DBS were extracted with the NeoBase2 Non-ĚĞƌŝǀ ĂƟǌĞĚ�D ^D ^Ŭŝƚ�ĂŶĚ�ĂŶĂůǇǌĞĚ�ǁ ŝƚŚ�D ^ͬ D ^�
ƉůĂƞŽƌŵ�ZĞŶĂƚĂ�y-ScreeningSystem. For 2-TT two DBS disks were extracted for the simultaneous
ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ŵĞƚŚǇůŵĂůŽŶŝĐ�ĂĐŝĚ͕ �ŵĞƚŚǇůĐŝƚƌŝĐ�ĂĐŝĚ�ĂŶĚ�ŚŽŵŽĐǇƐƚĞine by LC-MS/MS analysis.

ZĞƐƵůƚƐ͗ �dŚĞ�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�ƐŚŽǁ �Ă�ƐŝŐŶŝĮ ĐĂŶƚ�ĐŽƌƌĞůĂƟŽŶ�ďĞƚǁ ĞĞŶ�Į ƌƐƚ�ůĞǀ Ğů�ƌĞƐƵůƚƐ�ĂŶĚ�ĐůŝŶŝĐĂů�ĚĂƚĂ͘ �E �^�
programs worldwide tend to apply post-ĂŶĂůǇƟĐĂů�ŝŶƚĞƌƉƌĞƟǀ Ğ�ƚŽŽůƐ͕ �ǁ ŚŝĐŚ�ĂůůŽǁ �ƚŽ�ĂĚũƵƐƚ�E �^�ĚĂƚĂ�ƵƐŝŶŐ�Ă�
variety of clinical variables, such as ďŝƌƚŚ�ǁ ĞŝŐŚƚ͕ �ŐĞƐƚĂƟŽŶĂů�ĂŐĞ͕�ŐĞŶĚĞƌ͕�ƟŵĞ�Ăƚ�ďůŽŽĚ�ĐŽůůĞĐƟŽŶ͕ �ĂŶƟďŝŽƟĐ�
ĂŶĚͬ Žƌ�ĐŽƌƟƐŽŶĞ�ƚƌĞĂƚŵĞŶƚ�ĂŶĚ�ƚǇƉĞ�ŽĨ�ŶƵƚƌŝƟŽŶ͘
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EFFECTS OF COMBINED PHYSICAL EXERCISE ON FUNCTIONALITY OF HIGH DENSITY
LIPOPROTEIN IN OBESE SUBJECTS
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Ancona, Italy. 3Department of Life and Environmental Sciences, UNIVPM, Ancona, Italy. 4Department of
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Abstract

�ǇƐĨƵŶĐƟŽŶĂů�ŚŝŐŚ-ĚĞŶƐŝƚǇ�ůŝƉŽƉƌŽƚĞŝŶƐ�;, �>Ϳ�ĂŶĚ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ĂƌĞ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�
ƐĞǀ ĞƌĂů�ĐŽŵƉůŝĐĂƟŽŶƐ�ĂŶĚ�ŵĞƚĂďŽůŝĐ�ĚŝƐŽƌĚĞƌƐ�ĂƐƐŽĐŝĂƚĞĚ�ƚŽ�ŽďĞƐŝƚǇ͕�ƐŽ�ƚŚĞǇ�ƌĞƉƌĞƐĞŶƚ�Ă�ƉŽƐƐŝďůĞ�
ƚŚĞƌĂƉĞƵƟĐ�ƚĂƌŐĞƚ͘ �dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ŵĂŶǇ�ƐƚƵĚŝĞƐ�ƌĞƉŽƌƚĞĚ a beneficial impact of physical exercise on HDL-C 
ůĞǀ ĞůƐ�ŝŶ�ŽďĞƐŝƚǇ͘��ŝŵ�ŽĨ�ŽƵƌ�ƐƚƵĚǇ�ǁ ĂƐ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�Ğī ĞĐƚ�ŽĨ�ĞǆĞƌĐŝƐĞ�ŽŶ�, �>�ĨƵŶĐƟŽŶĂů�ƉƌŽƉĞƌƟĞƐ�ŝŶ�
ŽďĞƐĞ�ƐƵďũĞĐƚƐ͘ �ϭϴ�ŽďĞƐĞ�ƐƵďũĞĐƚƐ�;ϵ�&�ĂŶĚ�ϵ�D ͕ ��D /сϯ Ϭ͘ϯцϯŬŐͬ ŵϮͿ�ĂƩ ĞŶĚĞĚ�ƐƵƉĞƌǀ ŝƐĞĚ�ƚƌĂŝŶŝŶŐ�;ET)
ĐŽŶƐŝƐƚĞĚ�ŽĨ�ƐĞǀ ĞŶ�ǁ ĞĞŬƐ͕ �ŝŶĐůƵĚŝŶŐ�ĐŽŵďŝŶĞĚ�ƌĞƐŝƐƚĂŶĐĞ�ĂŶĚ�ĐŽŶĚŝƟŽŶŝŶŐ�ƚƌĂŝŶŝŶŐ͕�ĨŽƵƌ�ƚŽ�Į ǀ Ğ�ƟŵĞƐ�ĞĂĐŚ�
ǁ ĞĞŬ͘��ĞĨŽƌĞ�ĂŶĚ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ŝŶƚĞƌǀ ĞŶƟŽŶ�ƚŚĞ�ĂĐƟǀ ŝƚǇ�ŽĨ�ƚŚĞ�ĂŶƟŽǆŝĚĂŶƚ�, �>-associated enzyme
paraoxonase-ϭ�;WKEϭͿ�ĂŶĚ�, �>�ƌĞĚŽǆ�ĂĐƟǀ ŝƚǇĂŶĚ�, �>�ĂŶƟŽǆŝĚĂŶƚ�ƉƌŽƉĞƌƟĞƐ�ǁ ĞƌĞ�Ğǀ ĂůƵĂƚĞĚ�ŝŶ�ƐĞƌƵŵ�
ƐĂŵƉůĞƐ�ŽĨ�ƐƵďũĞĐƚƐ͘ �D ŽƌĞŽǀ Ğƌ͕�ƐĞƌƵŵ�D WK�ůĞǀ ĞůƐ�ĂŶĚ�ďŝŽĐŚĞŵŝĐĂů�ŵĂƌŬĞƌƐ�ŽĨ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�;Žǆ-LDL and
ƚŽƚĂů�ĂŶƟŽǆŝĚĂŶƚ�ĐĂƉĂĐŝƚǇͿ�ǁ ĞƌĞ�ƐƚƵĚŝĞĚ͘

�ƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ŝŶƚĞƌǀ ĞŶƟŽŶ͕ �ĂŶ�ŝŶĐƌĞĂƐĞ�ŽĨ�WKEϭ�ĂĐƟǀ ŝƚǇ�;ƉфϬ͘ϬϬϭͿ�ĂŶĚ�Ă�ĚĞĐƌĞĂƐĞ�ŽĨ�D WK�ůĞǀ ĞůƐ�
;ƉфϬ͘ϬϬϭͿ�ǁ ĞƌĞ�ŽďƐĞƌǀ ĞĚ�ŝŶ�ƐĞƌƵŵ�ŽĨ�ŽďĞƐĞ�ƐƵďũĞĐƚƐ͕ �ǁ ŝƚŚ�Ă�ĚĞĐƌĞĂƐĞ�ŽĨ�ƚŚĞ�D WK ͬ WKEϭ�ƌĂƟŽ͘ �D ŽƌĞŽǀ Ğƌ͕�
, �>�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ƐĞƌƵŵ�ŽĨ�ŽďĞƐĞ�ƐƵďũĞĐƚƐ�ĂŌĞƌ�ĞǆĞƌĐŝƐĞ�ƚƌĂŝŶŝŶŐ�ƐŚŽǁ ĞĚ�Ă�ůŽǁ Ğƌ�ƌĞĚŽǆ�ĂĐƟǀ ŝƚǇ�ĂŶĚ�ŚŝŐŚĞƌ�
ĂŶƟŽǆŝĚĂŶƚ�ĂĐƟǀ ŝƚǇ͘���ƐŝŐŶŝĮ ĐĂŶƚ�ĐŽƌƌĞůĂƟŽŶ�ǁ ĂƐ�ĞƐƚĂďůŝƐŚĞĚ�ďĞƚǁ ĞĞŶ�ƐĞƌƵŵ�D WK ͬ WKE�ƌĂƟŽ�ĂŶĚ�, �>�
ƌĞĚŽǆ�ĂĐƟǀ ŝƚǇ�ĂŶĚ�, �>�ĂŶƟŽǆŝĚĂŶƚ�ĂĐƟǀ ŝƚǇ͕�ĐŽŶĮ ƌŵŝŶŐ�ƚŚĂƚ�D WK ͬ WKEϭ�ƌĂƟŽ�ŝƐ�Ă�ŵĂƌŬĞƌ�ŽĨ�, �>�
ĨƵŶĐƟŽŶĂlity.

/Ŷ�ĐŽŶĐůƵƐŝŽŶ�ŽƵƌ�ƌĞƐƵůƚƐ�ƚŚĂƚ�ĚĞŵŽŶƐƚƌĂƚĞ�ƚŚĂƚ�ŝŶ�ŽďĞƐŝƚǇ͕�ĞǆĞƌĐŝƐĞ�ƚƌĂŝŶŝŶŐ�ŝŵƉƌŽǀ ĞĚ�, �>�ĨƵŶĐƟŽŶĂůŝƚǇ�ŝŶ�
ĂďƐĞŶĐĞ�ŽĨ�ƐŝŐŶŝĮ ĐĂŶƚ�ŵŽĚŝĮ ĐĂƟŽŶ�ŽĨ�ĂŶƚŚƌŽƉŽŵĞƚƌŝĐ�ǀ ĂƌŝĂďůĞƐ�ĂŶĚ�ŽĨ�ƉůĂƐŵĂ�ůŝƉŝĚƐ�ůĞǀ ĞůƐ
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Abstract

/ŶƐĞĐƚƐ�ƌĞƉƌĞƐĞŶƚ�ĂůƚĞƌŶĂƟǀ Ğ�ƉƌŽƚĞŝŶ�ƐŽƵƌĐĞƐ�ƚŽ�ƚƌĂĚŝƟŽŶĂů�ƉƌŽĚƵĐƚƐ�ǁ ŝƚŚ�ŶƵŵĞƌŽƵƐ�ĂĚǀ ĂŶƚĂŐĞƐ�ŝŶ�ƚĞƌŵƐ�ŽĨ�
ƌĞƐƉĞĐƚ�ĨŽƌ�ĞŶǀ ŝƌŽŶŵĞŶƚĂů�ƐƵƐƚĂŝŶĂďŝůŝƚǇ͘�, ĞƌŵĞƟĂ�ŝůůƵĐĞŶƐ�;�ůĂĐŬ�̂ ŽůĚŝĞƌ�&ůǇ͕��^&Ϳ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�
ƉƌŽŵŝƐŝŶŐ�ŝŶƐĞĐƚƐ�ĨŽƌ�ŚƵŵĂŶ�ĐŽŶƐƵŵƉƟŽŶ�ĚƵĞ�ƚŽ�ŝƚƐ�ĐŽŵƉŽƐŝƟŽŶ�ŝŶ�ĨĂƩǇ�ĂĐŝĚƐ͕ �ƉƌŽƚĞŝŶƐ�ĂŶĚ�ŵŝŶĞƌĂůƐ͘ �/Ŷ�
ƚŚŝƐ�ƉĞƌƐƉĞĐƟǀ Ğ�ŝƚ�ŝƐ�ĐƌƵĐŝĂů�ƚŽ�Ğǀ ĂůƵĂƚĞ�ƚŚĞ�ƌŝƐŬƐ�ŽĨ�ĂůůĞƌŐĞŶŝĐŝƚǇ͕�ŵĞĂŶƚ�ĂƐ�ƉƌŝŵĂƌǇ�ƐĞŶƐŝƟǌĂƟŽŶ�ĂŶĚ�ĐƌŽƐƐ-
ƌĞĂĐƟǀ ŝƚǇ�ǁ ŝƚŚ�ŬŶŽǁ Ŷ�ĂůůĞƌŐĞŶƐ͘ ���ǁ Ğůů-known invertebrate pan-allergen is arginine kinase (AK), which has
ďĞĞŶ�ŝĚĞŶƟĮ ĞĚ�ĂƐ�Ă�ŵĂũŽƌ�ĂůůĞƌŐĞŶ�ŝŶ�ĐƌƵƐƚĂĐĞĂŶƐ�ĂŶĚ�ŵŝƚĞƐ͘ �̂ Ğǀ ĞƌĂů�ƐƚƵĚŝĞƐ�ƐŚŽǁ �ŝƚƐ�ĂůůĞƌŐĞŶŝĐ�ƉŽƚĞŶƟĂů�
and its cross-ƌĞĂĐƟǀ ŝƚǇ�ǁ ŝƚŚ�ŽƚŚĞƌ�ŝŶǀ ĞƌƚĞďƌĂƚĞƐ͘ �/Ŷ�ƚŚŝƐ�ǁ ŽƌŬ͕�ƚŚĞ�ƐĞƋƵĞŶĐĞ�ĐŽĚŝŶŐ�ĨŽƌ��<�ǁ ĂƐ�ŝĚĞŶƟĮ ĞĚ�ŝŶ�
the genome of B^&�ƵƐŝŶŐ�ďŝŽŝŶĨŽƌŵĂƟĐƐ�ĂŶĂůǇƐŝƐ�ĂŶĚ��<�ǁ ĂƐ�ƉƌŽĚƵĐĞĚ�ĂƐ�Ă�ƌĞĐŽŵďŝŶĂŶƚ�ƉƌŽƚĞŝŶ�ŝŶ��͘ �ĐŽůŝ͘�
The stability of AK to increasing temperature and at different pH values was also evaluated by using SDS-
PAGE and CD spectroscopy. The data showed that AK is unstable ǁ ŚĞŶ�ŝŶĐƵďĂƚĞĚ�ŝŶ�ĂĐŝĚŝĐ�ĐŽŶĚŝƟŽŶƐ�Žƌ�Ăƚ�
ƚĞŵƉĞƌĂƚƵƌĞƐ�ĂďŽǀ Ğ�ϱϬ�Σ�͘ �/Ŷ�ǀ ŝƚƌŽ�ĚŝŐĞƐƟŽŶ�ĂƐƐĂǇƐ�ĐŽŵďŝŶĞĚ�ǁ ŝƚŚ�ŚŝŐŚ-ƌĞƐŽůƵƟŽŶ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ĂůƐŽ�
ůĞĚ�ƚŽ�ƚŚĞ�ŝĚĞŶƟĮ ĐĂƟŽŶ�ŽĨ�ƉĞƉƟĚĞƐ�ƌĞůĞĂƐĞĚ�ĂŌĞƌ�ƚŚĞ�ĚŝŐĞƐƟŽŶ�ƉƌŽĐĞƐƐ͘ �/Ő�-ŝŵŵƵŶŽďůŽƫ ŶŐ�ĂƐƐĂǇƐ�ƵƐŝŶŐ�
ƐĞƌĂ�ĨƌŽŵ�ƉĂƟĞŶƚƐ�ǁ ŝƚŚ�ĂůůĞƌŐǇ�ƚŽ�ƐŚƌŝŵƉƐ�ĂŶĚͬ Žƌ�ƚŽ�ŵŝƚĞƐ�ĚĞŵŽŶƐƚƌĂƚĞ�Ă�ĐƌŽƐƐ-ƌĞĂĐƟǀ ŝƚǇ�ŽĨ��<�ǁ ŝƚŚ�
ƐŚƌŝŵƉƐ�ĂŶĚ�ŵŝƚĞƐ�ĂŶĚ�ŚŝŐŚůŝŐŚƚ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ĨƵƌƚŚĞƌ�ĂŶĂůǇƐŝƐ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ��<�ƐƚĂďŝůŝƚǇ�ĂŶĚ�ŝƚƐ�
ĂůůĞƌŐĞŶŝĐŝƚǇ�ƵŶĚĞƌ�Ěŝī ĞƌĞŶƚ�ĐŽŶĚŝƟŽŶƐ͘
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Parma and co-sponsored by Fondazione Cariparma”
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Abstract

�Ŷ�ŝŶŇĂŵŵĂƚŽƌǇ�ĐĂƌĚŝĂĐ�ĚŝƐŽƌĚĞƌ�ŬŶŽǁ Ŷ�ĂƐ�ŵǇŽĐĂƌĚŝƟƐ�ŝƐ�ƚŚĞ�ƉƌŝŵĂƌǇ�ĐĂƵƐĞ�ŽĨ�ŚĞĂƌƚ�ĨĂŝůƵƌĞ�ŝŶ�ǇŽƵŶŐ�ĂĚƵůƚƐ�
ϭ͘�/ƚƐ�ĞƟŽůŽŐǇ�ŝƐ�ĂƐĐƌŝďĞĚ�ƚŽ�ǀ ĂƌŝŽƵƐ�ŝƐƐƵĞƐ�ŝŶĐůƵĚŝŶŐ�ďĂĐƚĞƌŝĂů�Žƌ�ǀ ŝƌĂů�ŝŶĨĞĐƟŽŶƐ͕ �ƚŽǆŝŶƐ�Žƌ�ĚƌƵŐƐ�Žƌ�
endocrine disruptors (EDs) exposure, as well as autoimmune processes [2]. Tebuconazole (TEB), which is a
ŵĞŵďĞƌ�ŽĨ�ƚŚĞ�ƚƌŝĂǌŽůĞ�ĨƵŶŐŝĐŝĚĞ�ĨĂŵŝůǇ͕�ŝƐ�ƵƟůŝǌĞĚ�ƚŽ�ƐĂĨĞŐƵĂƌĚ�ĂŐƌŝĐƵůƚƵƌĂů�ĐƌŽƉ�ƉůĂŶƚƐ�ĂŐĂŝŶƐƚ�ĨƵŶŐĂů�
ƉĂƚŚŽŐĞŶƐ͘ �dŚĞ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ŚŽǁ �ŝƚ�ŝŶĚƵĐĞƐ�ƚŽǆŝĐ�Ğī ĞĐƚƐ�ƚŚƌŽƵŐŚ�ǀ ĂƌŝŽƵƐ�ƉĂƚŚǁ ĂǇƐ͕ �ŝŶ�ƉĂƌƟĐƵůĂƌ͕�ŝŶ�
ĂƵƚŽŝŵŵƵŶĞ�ĚŝƐĞĂƐĞƐ�ĂƌĞ�ƐƟůů�ůŝŵŝƚĞĚ�ϯ ͘�dŚƵƐ͕ �ƚŚĞ�Ăŝŵ�ŽĨ�ƚŚŝƐ�ƉĂƉĞƌ�ǁ ĂƐ�ƚŽ�Ğǀ ĂůƵĂƚĞ�ƚŚĞ�Ğī ĞĐƚ�ŽĨ�d���
ĞǆƉŽƐƵƌĞ�ŝŶ�ĂƵƚŽŝŵŵƵŶĞ�ŵǇŽĐĂƌĚŝƟƐ�;�D Ϳ͘ �dŽ�ŝŶĚƵĐĞ��D ͕ �ƌĂƚƐ�ǁ ĞƌĞ�ŝŵŵƵŶŝǌĞĚ�ǁ ŝƚŚ�ƉŽƌĐŝŶĞ�ĐĂƌĚŝĂĐ�
myosin and exposed to TEB for 21 dĂǇƐ͘ �dŚĞƌĞĂŌĞƌ͕�ĂŶŝŵĂůƐ�ǁ ĞƌĞ�ƐĂĐƌŝĮ ĐĞĚ�ĂŶĚ�ŚŝƐƚŽůŽŐŝĐĂů͕�ďŝŽĐŚĞŵŝĐĂů�
and molecular analyses were performed. TEB exposure increased heart weight, systolic blood pressure and
heart rate already augmented by AM. From the histological point of view, TEB exacerbates the histological
ĚĂŵĂŐĞ�ŝŶĚƵĐĞĚ�ďǇ��D �ĂŶĚ�ŝŶĐƌĞĂƐĞĚ�Į ďƌŽƐŝƐ�ĂŶĚ�ĐŽůůĂŐĞŶ�ĚĞƉŽƐŝƟŽŶ�ϰ͘�d���ĞǆƉŽƐƵƌĞ�ƐƚƌŽŶŐůǇ�ŝŶĐƌĞĂƐĞĚ�
prooxidants levels (O2-, H2O2, NO2- ͕ �ůŝƉŝĚ�ƉĞƌŽǆŝĚĂƟŽŶͿ�ĂŶĚ�ƌĞĚƵĐĞĚ�ĂŶƟŽǆŝĚĂŶƚ�ĞŶǌǇŵĞƐ�ůĞǀ ĞůƐ͕ �ĂůƌĞĂĚǇ�
dysregulated by AM. AĚĚŝƟŽŶĂůůǇ͕�d���ŝŶĐƌĞĂƐĞĚ�E Ky-4 expression and the TGFβ1-Smad pathway already 
ĂĐƟǀ ĂƚĞĚ�ďǇ��D ͘ �K ǀ ĞƌĂůů͕�ŽƵƌ�ƌĞƐƵůƚƐ�ƐŚŽǁ ĞĚ�ƚŚĂƚ�d���ĞǆƉŽƐƵƌĞ�ƐƚƌŽŶŐůǇ�ĂŐŐƌĂǀ ĂƚĞĚ�ƚŚĞ�ĚĂŵĂŐĞ�ŝŶĚƵĐĞĚ�
by AM [5].
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The RNA cargo in small extracellular vesicles from chicken eggs are bioavailable in
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Abstract

Small extracellular vesicles (sEVs) and their cargos are not exclusively obtained from endogenous synthesis
ďƵƚ�ŵĂǇ�ĂůƐŽ�ďĞ�ĂďƐŽƌďĞĚ�ĨƌŽŵ�ĚŝĞƚĂƌǇ�ƐŽƵƌĐĞƐ͘ �>ŝƩ ůĞ�ŝƐ�ŬŶŽǁ Ŷ�ĂďŽƵƚ�ƚŚĞ�ĐŽŶƚĞŶƚ�ĂŶĚ�ďŝŽůŽŐŝĐĂů�ĂĐƟǀ ŝƚǇ�ŽĨ�
sEVs in foods of animal origin other than milk. Here we tested the hypothesis that sEVs in chicken eggs
ĨĂĐŝůŝƚĂƚĞ�ƚŚĞ�ƚƌĂŶƐĨĞƌ�ŽĨ�ZE ��ĐĂƌŐŽ�ĨƌŽŵ�ĂŶ�Ăǀ ŝĂŶ�ƐƉĞĐŝĞƐ�ƚŽ�ŚƵŵĂŶƐ�ĂŶĚ�ŵŝĐĞ�ĂŶĚ�ƚŚĞŝƌ�ĚŝĞƚĂƌǇ�ĚĞƉůĞƟŽŶ�
ĞůŝĐŝƚƐ�ƉŚĞŶŽƚǇƉĞƐ͘ �Ɛ�s Ɛ�ǁ ĞƌĞ�ƉƵƌŝĮ ĞĚ�ĨƌŽŵ�ƌĂǁ �ĞŐŐ�ǇŽůŬ�ďǇ�ƵůƚƌĂĐĞŶƚƌŝĨƵŐĂƟŽŶ�ĂŶĚ�ĂƵƚŚĞŶƟĐĂƚĞĚ�ďǇ�
transmission electron microscopy, nano-tracking device, and immunoblots. The miRNA profile was assessed 
by RNA-sequencing. Bioavailability of miRNAs in humans was assessed by egg feeding study, and by
culturing human peripheral blood mononuclear cells (PBMCs) with fluorophore-labeled egg sEVs ex 
vivo.  Bioavailability in C57BL/6 Jmice was tested by administering fluorophore-labeled miRNAs 
ĞŶĐĂƉƐƵůĂƚĞĚ�ŝŶ�ĞŐŐ�Ɛ�s Ɛ�ďǇ�ŽƌĂů�ŐĂǀ ĂŐĞ͘�WŚĞŶŽƚǇƉĞƐ�ŽĨ�Ɛ�s �ZE ��ĐĂƌŐŽ�ĚĞƉůĞƟŽŶ�ǁ ĞƌĞ�ĂƐƐĞƐƐĞĚ�ďǇ�ĨĞĞĚŝŶŐ�
egg sEV and RNA-ĚĞĮ ŶĞĚ�ĚŝĞƚƐ�ƚŽ�ŵŝĐĞ�ĂŶĚ�ƵƐŝŶŐ�ƐƉĂƟĂů�ůĞĂƌŶŝŶŐ�ĂŶĚ�ŵĞŵŽƌǇ�ŝŶ�ƚŚĞ��ĂƌŶĞƐ�ĂŶĚ�ǁ ĂƚĞƌ�
mazes as experimental readouts. Egg sEVs contained eighty-ƚŚƌĞĞ�ĚŝƐƟŶĐƚ�ŵŝZE�Ɛ͘ �, ƵŵĂŶ�W�D �Ɛ�
internalized sEVs and their RNA cargo. Egg sEVs in mice accumulaƚĞĚ�ƉƌŝŵĂƌŝůǇ�ŝŶ�ďƌĂŝŶ͕ �ŝŶƚĞƐƟŶĞ�ĂŶĚ�ůƵŶŐƐ͘ �
^ƉĂƟĂů�ůĞĂƌŶŝŶŐ�ĂŶĚ�ŵĞŵŽƌǇ�;^>D Ϳ�ǁ ĂƐ�ĐŽŵƉƌŽŵŝƐĞĚ�ŝŶ�ŵŝĐĞ�ĨĞĚ�ŽŶ�ĞŐŐ�Ɛ�s - and RNA-depleted diet (ERD)
compared to controls (ERS). Eighty-ĞŝŐŚƚ�ŐĞŶĞƐ�ǁ ĞƌĞ�Ěŝī ĞƌĞŶƟĂůůǇ�ĞǆƉƌĞƐƐĞĚ�ŝŶ�ŵŝĐĞ�ŚŝƉƉŽĐĂŵƉŝ͕�ŚŝŐŚ-
confidence gene networks included pathways implicated in learning and memory. We conclude that sEVs 
and their RNA cargo are bioavailable in human and mice.

Bibliographic references

&ƌĂƚĂŶƚŽŶŝŽ͕ ��ĞďŽƌĂŚ͕ �Ğƚ�Ăů͘�ΗdŚĞ�ZE ��ĐĂƌŐŽ�ŝŶ�ƐŵĂůů�ĞǆƚƌĂĐĞůůƵůĂƌ�ǀ ĞƐŝĐůĞƐ�ĨƌŽŵ�ĐŚŝĐŬĞŶ�ĞŐŐƐ�ŝƐ�ďŝŽĂĐƟǀ Ğ�ŝŶ�
C57BL/6 J mice and human peripheral blood mononuclear cells ex vivo." FRONTIERS IN NUTRITION 10
(2023).

D ĂŶĐĂ͕ �̂ ŽŶŝĂ͕ �Ğƚ�Ăů͘�ΗD ŝůŬ�ĞǆŽƐŽŵĞƐ�ĂƌĞ�ďŝŽĂǀ ĂŝůĂďůĞ�ĂŶĚ�ĚŝƐƟŶĐƚ�ŵŝĐƌŽZE ��ĐĂƌŐŽƐ�ŚĂǀ Ğ�ƵŶŝƋƵĞ�ƟƐƐƵĞ�
ĚŝƐƚƌŝďƵƟŽŶ�ƉĂƩ ĞƌŶƐ͘ Η�̂ ĐŝĞŶƟĮ Đ�ƌĞƉŽƌƚƐ�ϴ͘ϭ�;ϮϬϭϴͿ͗ �ϭ-11.
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Η/ŶŶŽǀ ĂƟŽŶ�ĨŽƌ�ǁ Ğůů-being and environment" (I-WE), University of Milano, MIlano, Italy

Abstract

�Ŷ�ĂŶŝŵĂů�ŵŽĚĞů͕�ƚŚĂƚ�ŚĂƐ�ƉƌŽǀ ĞĚ�ƉĂƌƟĐƵůĂƌůǇ�ƵƐĞĨƵů�ĨŽƌ�ƚŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ŵŽŶŝƚŽƌŝŶŐ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌŝŶŐ�
ŵĞƚĂďŽůŝĐ�ƌĞƐƉŽŶƐĞƐ�ŝŵƉůĞŵĞŶƚĞĚ�ďǇ�ŽƌŐĂŶŝƐŵƐ�ĞǆƉŽƐĞĚ�ƚŽ�ďŽƚŚ�ďŝŽƟĐ�ĂŶĚ�ĂďŝŽƟĐ�ƐƚƌĞƐƐ͕ �ŝƐ�ƌĞƉƌĞƐĞŶƚĞĚ�ďǇ�
ďĞĞƐ͘ �, ŽŶĞǇďĞĞ�ƉůĂǇ�ĂŶ�ĞƐƐĞŶƟĂů�ƌŽůĞ�ŝŶ�ƉůĂŶƚ�ƉŽůůŝŶĂƟŽŶ�ĂŶĚ�ƉƌŽǀ ŝĚĞ�ƉƌĞĐŝŽƵƐ�ƐĞƌǀ ŝĐĞ�ƚŽ�ƚŚĞ�ĞĐŽƐǇƐƚĞŵ͕ �
indeed one-ƚŚŝƌĚ�ŽĨ�ƚŚĞ�ǁ ŽƌůĚ�ĨŽŽĚ�ƉƌŽĚƵĐƟŽŶ�ƌĞůŝĞƐ�ŽŶ�ŝŶƐĞĐƚ�ƉŽůůŝŶĂƚŽƌƐ͘ ��ŵŽŶŐ�ďĞĞ�ƉƌŽĚƵĐƚƐ͕ �ďĞĞďƌĞĂĚ�
ƌĞƐƵůƚƐ�ĨƌŽŵ�ƚŚĞ�ƚƌĂŶƐĨŽƌŵĂƟŽŶ�ŽĨ�ƉůĂŶƚ�ƉŽůůĞŶ�ďǇ�ďŝŽĐŚĞŵŝĐĂů�ƉƌŽĐĞƐƐĞƐ�ĐĂƵƐĞĚ�ďǇ�ƚŚĞ�ĞŶǌǇŵĞs in the
saliva and gastric fluid of the bee. It contains pollens gathered throughout the year by bees; therefore, it 
can be used as a long-term surveillance matrix. Beebread was collected from March to September 2022
from 4 honeycombs in the University of Milano beehive, close to the city of Lodi. Samples were then
ĂŶĂůǇǌĞĚ�ďǇ�ĂĚĂƉƟŶŐ�ƚŚĞ�ƉƌŽƚĞŽŵŝĐ�ƉƌŽƚŽĐŽů�ƵƐĞĚ�ŽŶ�ƉŽůůĞŶ�ŝŶ�zŝŶ�̂ �Ğƚ�Ăů͘�;ϮϬϮϮͿ�ϭ͕�ŽŶ�ďĞĞďƌĞĂĚ͕ �ĨŽƌ�ƚŚĞ�
Į ƌƐƚ�ƟŵĞ͘��ƌŝĞŇǇ͕�ϱϬ�ŵŐ�ŽĨ�ĨƌĞĞǌĞ-ĚƌŝĞĚ�ďĞĞďƌĞĂĚ�ǁ ĂƐ�ŚŽŵŽŐĞŶŝǌĞĚ�ƵƐŝŶŐ�Ă�WŽƩĞƌ�ŚŽŵogenizer and
ƵůƚƌĂƐŽŶŝĐĂƚĞĚ�ŝŶ�ůǇƐŝƐ�ďƵī Ğƌ͘��ŌĞƌ�ƉƌŽƚĞŝŶƐ�ƉƌĞĐŝƉŝƚĂƟŽŶ͕ �ƉĞůůĞƚ�ǁ ĂƐ�ƌĞƐƵƐƉĞŶĚĞĚ�ŝŶ�ƵƌĞĂ�ĂŶĚ�ƉƌŽƚĞŝŶƐ�ǁ ĞƌĞ�
ƚŚĞŶ�ƌĞĚƵĐĞĚ͕ �ĂůŬǇůĂƚĞĚ�ĂŶĚ�ĚŝŐĞƐƚĞĚ͘ �dŚĞ�ƉƌŽƚĞŽůǇƟĐ�ĚŝŐĞƐƚ�ǁ ĂƐ�ĚĞƐĂůƚĞĚ�ĂŶĚ�ĚŝƌĞĐƚůǇ�ŝŶũĞĐƚ�ŝŶƚŽ�>�-ESI-
MS/MS. MS spectra were searched against a homemade reference Uniprot sequence database, containing
�ƉŝƐ�D ĞůůŝĨĞƌĂ͕ �ƉůĂŶƚ�ƐƉĞĐŝĞƐ�ƚǇƉŝĐĂů�ŽĨ�ƚŚĞ�ƐĂŵƉůĞ�ĐŽůůĞĐƟŽŶ�ĂƌĞĂ͕ �ŇŽǁ ĞƌŝŶŐ�ĚƵƌŝŶŐ�ƚŚĞ�ĐŽůůĞĐƟŽŶ�ĂŶĚ�ǇĞĂƐƚƐ�
ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ŵĂƚƵƌĂƟŽŶ�ŽĨ�ƉŽůůĞŶ�ƚŽ�ďĞĞďƌĞĂĚ͕ �ĂƐ�ƌĞƉŽƌƚĞĚ�ŝŶ��ĞƚƌǇ�Z�Ğƚ�Ăů͘�;ϮϬϮϬͿ͘ �̂ ƚĂƟƐƟĐĂů�ĂŶĚ�
ĨƵŶĐƟŽŶĂů�ĂŶĂůǇƐŝƐ�ĂƌĞ�ŽŶŐŽŝŶŐ͘
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, ƵŵĂŶŝƟĞƐ�ĂŶĚ��ƵůƚƵƌĂů�, ĞƌŝƚĂŐĞ͕�hŶŝǀ ĞƌƐŝƚǇ�ŽĨ�hĚŝŶĞ͕�hĚŝŶĞ͕�/ƚĂůǇ

Abstract

/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕�ĂŶ�ŝŶŶŽǀ ĂƟǀ Ğ�ŵĞƚŚŽĚ�ƚŽ�ƉƌŽĚƵĐĞ�ƐĞĐŽŶĚĂƌǇ�ŵĞƚĂďŽůŝƚĞƐ�ĨƌŽŵ�D ĂůƵƐ�ƉƵŵŝůĂ�D ŝůůĞƌ�Đǀ ͘ �
�ŶŶƵƌĐĂ�ǁ ĂƐ�ƐĞƚ�ƵƉ�ƵƐŝŶŐ�ĂŶ�ŝŶ�ǀ ŝƚƌŽ�ƚĞĐŚŶŝƋƵĞ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ĐĂůůƵƐ�ĐƵůƚƵƌĞƐ�ĨƌŽŵ�ĨƌƵŝƚ�ƉƵůƉ�
ĐĞůůƐ͘ ��ŶŶƵƌĐĂ�ĂƉƉůĞ�ƌŝƉĞ�ƉƵůƉ�ǁ ĂƐ�ƵƐĞĚ�ĂƐ�ƐƚĂƌƟŶŐ�material and two callus cultures, one grown in the dark
and the other in the 16-ŚŽƵƌ�ƉŚŽƚŽƉĞƌŝŽĚ͕ �ǁ ĞƌĞ�ŽďƚĂŝŶĞĚ͘ �dŚĞ�ƋƵĂůŝƚĂƟǀ Ğ�ĂŶĚ�ƋƵĂŶƟƚĂƟǀ Ğ�ĐŽŶƚĞŶƚ�ŝŶ�
phenolic and triterpenic acids from calli hydro-alcoholic extracts were elucidated by GC–MS, GC, and HPLC-
DAD-ESI-D ^Ŷ͘ �dŚĞ�ĐĂůůŝ�ĞǆƚƌĂĐƚ͛ �ƌĂĚŝĐĂů�ƐĐĂǀ ĞŶŐŝŶŐ�ĂŶĚ�ĂŶƟŽǆŝĚĂŶƚ�ĂĐƟǀ ŝƚǇ�ǁ ĞƌĞ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚƌŽƵŐŚ�ĐĞůů-
ĨƌĞĞ�ĂƐƐĂǇƐ�ŝŶĐůƵĚŝŶŐ��WW, ͕ ���d^͕ �K Z���ĂƐƐĂǇƐ͕ �ĂŶĚ�ůŝƉŽǆǇŐĞŶĂƐĞ�ŝŶŚŝďŝƟŽŶ�ĂĐƟǀ ŝƚǇ͘�dŚĞ�ŐĞŶŽƉƌŽƚĞĐƟŽŶ�
was assessed by nicking assay. All the analyses performed were compared with peel and pulp
hydroalcoholic extracts. Compared to the peel and pulp, the triterpene content of the calli was significantly 
more abundant, while the polyphenolic content, especially of the dark-grown callus, was lower. Both calli
ĞǆƚƌĂĐƚƐ�ƐŚŽǁ ĞĚ�ƌĂĚŝĐĂů�ƐĐĂǀ ĞŶŐŝŶŐ�ĂŶĚ�ůŝƉŽǆǇŐĞŶĂƐĞ�ŝŶŚŝďŝƟŽŶ�ĂĐƟǀ ŝƚǇ͕�ůŽǁ Ğƌ�ĂŶĚ�ŚŝŐŚĞƌ�ƌĞƐƉĞĐƟǀ ĞůǇ͕�
when compared to pulp and peel. Nicking assay demonstrated that callus grown in the dark can protect
DNA to a greater extent than callus grŽǁ Ŷ�ŝŶ�ƚŚĞ�ůŝŐŚƚ͕ �ĂůƚŚŽƵŐŚ�ƚŚĞ�ŐƌĞĂƚĞƐƚ�ƉƌŽƚĞĐƟŽŶ�ŝƐ�ƉƌŽǀ ŝĚĞĚ�ďǇ�ƚŚĞ�
pulp.

The data obtained led us to further studies aimed at using the callus as a bio-source of secondary
ŵĞƚĂďŽůŝƚĞƐ�ŽĨ�ƚŚĞƌĂƉĞƵƟĐ�ŝŶƚĞƌĞƐƚ͘ �
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non-ĂůĐŽŚŽůŝĐ�ĨĂƩ Ǉ�ůŝǀ Ğƌ�ĚŝƐĞĂƐĞ
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Abstract

Non-ĂůĐŽŚŽůŝĐ�ĨĂƩǇ�ůŝǀ Ğƌ�ĚŝƐĞĂƐĞ�;E �&>�Ϳ�ŝƐ�ƚŚĞ�ŐĞŶĞƌĂů�ŶĂŵĞ�ĨŽƌ�Ă�ďƌŽĂĚ�ƐƉĞĐƚƌƵŵ�ŽĨ�ůŝǀ Ğƌ�ĚĂŵĂŐŝŶŐ�
ĐŽŶĚŝƟŽŶƐ͘ �KǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ŝƐ�ŬĞǇ�ŝŶ�ƚŚĞ�ƉĂƚŚŽůŽŐǇ�ƉƌŽŐƌĞƐƐŝŽŶ�ĂŶĚ�E �&>��ƉƌĞǀ ĂůĞŶĐĞ�ŝƐ�ůŽǁ Ğƌ�ŝŶ�ƉƌĞ-
menopausal women than in men. Therefore, this study explores the role of estrogens in the metabolic and
ĂŶƟŽǆŝĚĂŶƚ�ƌĞƐƉŽŶƐĞ�ƚŚĂƚ�ŽĐĐƵƌƐ�ĚƵƌŝŶŐ�E �&>��ƉƌŽŐƌĞƐƐŝŽŶ�ŝŶ�Ă�ƉƌĞĐůŝŶŝĐĂů�ƌĞůĞǀ ĂŶƚ�ŵŽĚĞů�ŽĨ�E �&>��ƵƐŝŶŐ�
hepatocyte-like cells (HLCs) derived from human male WA01 and female WA09 embryonic stem cells
(hESCƐͿ͘ �, >�Ɛ�E �&>�ŝŶĚƵĐƟŽŶ͕ �ďǇ�ƚƌĞĂƚŵĞŶƚ�ǁ ŝƚŚ�ƐŽĚŝƵŵ�ůĂĐƚĂƚĞ͕�ƐŽĚŝƵŵ�ƉǇƌƵǀ ĂƚĞ�ĂŶĚ�ŽĐƚĂŶŽŝĐ�ĂĐŝĚ�;>WK Ϳ͕ �
ǁ ĂƐ�ĐŽŶĮ ƌŵĞĚ�ďǇ�ůŝƉŝĚ�ĚƌŽƉůĞƚƐ�;>�Ϳ�ĂĐĐƵŵƵůĂƟŽŶ�ŝŶ�ƉĂƌĂůůĞů�ƚŽ�ŝŶĐƌĞĂƐĞ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ZK^�ůĞǀ ĞůƐ�ŝŶ�ďŽƚŚ�
HLCs exposed to LPO. In line with our hypothesis, LD and ROS levels were significantly reduced when 
estrogens were administrated in both male and female NAFL-ŝŶĚƵĐĞĚ�ƐĂŵƉůĞƐ͕ �ƐƵŐŐĞƐƟŶŐ�ƚŚĂƚ�ƚŚĞ�
“gender-ƌĞůĞǀ ĂŶƚ�ƉŚĞŶŽƚǇƉĞ͟ �ǁ ĂƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ĞƐƚƌŽŐĞŶ�ƌĂƚŚĞƌ�ƚŚĂŶ�ƚŽ�ƚŚĞ�ŐĞŶĞƟĐ�
background of tŚĞ�, >�Ɛ͘ �/ŶƚĞƌĞƐƟŶŐůǇ͕�ŽƵƌ�ĚĂƚĂ�ƐŚŽǁ ĞĚ�ƚŚĂƚ�ƚŚĞ�ƉƌŽƚĞĐƟǀ Ğ�Ğī ĞĐƚ�ŽĨ�ĞƐƚƌŽŐĞŶƐ�ŝŶ�ŵĞĚŝĂƟŶŐ�
ZK^�ƌĞĚƵĐƟŽŶ�ĐŽƵůĚ�ďĞ�ĞǆƉůĂŝŶĞĚ�ƚŚƌŽƵŐŚ�ƚŚĞ�ƵƉƌĞŐƵůĂƟŽŶ�ŽĨ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ƚŚŝŽƌĞĚŽǆŝŶ-2 (Trx2), an
ĂŶƟŽǆŝĚĂŶƚ�ƐǇƐƚĞŵ�ƵŶĚĞƌ�ƚŚĞ�ĐŽŶƚƌŽů�ŽĨ�ƚŚĞ�ĞƐƚƌŽŐĞŶ�ƌĞĐĞƉƚŽƌ�ĂůƉŚĂ͘ �/ŵƉŽƌƚĂŶƚůǇ͕�ƚŚĞ�ĂŶƟŽǆŝĚĂŶƚ�Ğī ĞĐƚ�
ŝŶĚƵĐĞĚ�ďǇ�ĞƐƚƌŽŐĞŶƐ�ǁ ĂƐ�ƌĞǀ ĞƌƚĞĚ�ďǇ�ƚŚĞ�ĂĚŵŝŶŝƐƚƌĂƟŽŶ�ŽĨ�ĂƵƌĂŶŽĮ Ŷ͕ �Ă�ĐŽŵƉŽƵŶĚ�ĐĂƉĂďůĞ�ŽĨ�ĚŝƐƌƵƉƟŶŐ�
the Trx2-ƐǇƐƚĞŵ͘ �K Ƶƌ�ĚĂƚĂ�ĐŽŶĮ ƌŵ�ƚŚĂƚ�ƚŚĞ�ŵŝƚŽĐŚŽŶĚƌŝĂů�dƌǆϮ�ƐǇƐƚĞŵ͕ �ĂĐƟǀ ĂƚĞĚ�ďǇ�ĞƐƚƌŽŐĞŶƐ͕ �ĐĂŶ�ƌĞĚƵĐĞ�
the oxŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�E �&>��ĂŶĚ�ƐƵŐŐĞƐƚƐ�ƚŚĂƚ�ƚŚĞ�ĞƐƚƌŽŐĞŶ-ŵĞĚŝĂƚĞĚ�ĂĐƟǀ ĂƟŽŶ�ŽĨ�ƐƉĞĐŝĮ Đ�
ĂŶƟŽǆŝĚĂŶƚ�ŵĞĐŚĂŶŝƐŵ�ĐŽƵůĚ�ƉƌĞǀ ĞŶƚ�Žƌ�ĚĞůĂǇ�ƚŚĞ�ƉƌŽŐƌĞƐƐŝŽŶ�ŽĨ�ƚŚĞ�ĚŝƐĞĂƐĞ͘�

Categories

E ƵƚƌŝƟŽŶ�ĂŶĚ��Ŷǀ ŝƌŽŶŵĞŶƚ



270

D ĞĐŚĂŶŝƐŵ�ŽĨ��ĐƟŽŶ�ŽĨ�E ĂƚƵƌĂů��ŽŵƉŽƵŶĚƐ�ŝŶ�WĞƌŝƉŚĞƌĂů�D ƵůƟŽƌŐĂŶ��ǇƐĨƵŶĐƟŽŶ�
ĂŶĚ�, ŝƉƉŽĐĂŵƉĂů�EĞƵƌŽŝŶŇĂŵŵĂƟŽŶ�/ŶĚƵĐĞĚ�ďǇ�̂ ĞƉƐŝƐ

Ylenia Marino, Livia Interdonato, Alessia Arangia, Salvatore Cuzzocrea, Roberta Fusco, Rosanna Di Paola

University of Messina, Messina, Italy

Abstract

�ĂĐƚĞƌŝĂů�ƐĞƉƐŝƐ�ŝŶĚƵĐĞƐ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ĞǆĐĞƐƐŝǀ Ğ�ƉƌŽ-ŝŶŇĂŵŵĂƚŽƌǇ�ĐǇƚŽŬŝŶĞƐ�ĂŶĚ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ͕ �
ƌĞƐƵůƟŶŐ�ŝŶ�ƟƐƐƵĞ�ŝŶũƵƌǇ�ĂŶĚ�ŚǇƉĞƌŝŶŇĂŵŵĂƟŽŶ͘ �WĂƟĞŶƚƐ�ƌĞĐŽǀ ĞƌŝŶŐ�ĨƌŽŵ�ƐĞƉƐŝƐ�ŚĂǀ Ğ�ŝŶĐƌĞĂƐĞĚ�ƌĂƚĞƐ�ŽĨ�
ĐĞŶƚƌĂů�ŶĞƌǀ ŽƵƐ�ƐǇƐƚĞŵ�;�E^Ϳ�ŵŽƌďŝĚŝƟĞƐ͕ �ǁ ŚŝĐŚ�are linked to long-ƚĞƌŵ�ĐŽŐŶŝƟǀ Ğ�ŝŵƉĂŝƌŵĞŶƚ͘ �, ĞƌĞ�ǁ Ğ�
Ğǀ ĂůƵĂƚĞ�ƚŚĞ�Ğī ĞĐƚƐ�ŽĨ��ŽƌŝŽůƵƐ�ǀ ĞƌƐŝĐŽůŽƌ�ĂĚŵŝŶŝƐƚƌĂƟŽŶ�ƚŽ�ƚƌĞĂƚ�ƉŽůǇŵŝĐƌŽďŝĂů�ƐĞƉƐŝƐ͘ �ZĂƚƐ�ƵŶĚĞƌǁ ĞŶƚ�
ĐĞĐĂů�ůŝŐĂƟŽŶ�ĂŶĚ�ƉĞƌĨŽƌĂƟŽŶ�;�>WͿ͕ �ĂŶĚ��ŽƌŝŽůƵƐ�ǀ ĞƌƐŝĐŽůŽƌ�;ϮϬϬ�ŵŐͬ ŬŐ�ŝŶ�ƐĂůŝŶĞͿ�ǁ ĂƐ�ĂĚŵŝŶŝƐƚĞred daily by
ŐĂǀ ĂŐĞ͘ �̂ Ƶƌǀ ŝǀ Ăů�ǁ ĂƐ�ŵŽŶŝƚŽƌĞĚ͕ �ĂŶĚ�ƟƐƐƵĞƐ�ĨƌŽŵ�ǀ ŝƚĂů�ŽƌŐĂŶƐ�ƚŚĂƚ�ĞĂƐŝůǇ�ƐƵĐĐƵŵď�ƚŽ�ŝŶĨĞĐƟŽŶ�ǁ ĞƌĞ�
ŚĂƌǀ ĞƐƚĞĚ�ĂŌĞƌ�ϳ Ϯ�Ś�ƚŽ�Ğǀ ĂůƵĂƚĞ�ƚŚĞ�ŚŝƐƚŽůŽŐŝĐĂů�ĐŚĂŶŐĞƐ͘ �dǁ ĞŶƚǇ-ĞŝŐŚƚ�ĚĂǇƐ�ĂŌĞƌ��>W͕�ďĞŚĂǀ ŝŽƌĂů�ĂŶĂůǇƐĞƐ�
were performed, and serum and brain (hippocampus) samples were harvested. Coriolus versicolor
ŝŶĐƌĞĂƐĞĚ�ƐƵƌǀ ŝǀ Ăů�ĂŶĚ�ƌĞĚƵĐĞĚ�ĂĐƵƚĞ�ƟƐƐƵĞ�ŝŶũƵƌǇ͗�ŝƚ�ƌĞĚƵĐĞĚ�ƚŚĞ�ƌĞůĞĂƐĞ�ŽĨ�ƉƌŽ-inflammatory cytokines in 
ƚŚĞ�ďůŽŽĚƐƚƌĞĂŵ͕ �ůĞĂĚŝŶŐ�ƚŽ�Ă�ƌĞĚƵĐĞĚ�ŝŶŇĂŵŵĂƟŽŶ͘ �/Ŷ�ƚŚĞ�ŚŝƉƉŽĐĂŵƉƵƐ͕ ��ŽƌŝŽůƵƐ�ǀ ĞƌƐŝĐŽůŽƌ�ƌĞƐƚŽƌĞĚ�ƟŐŚƚ�
ũƵŶĐƟŽŶ�ĞǆƉƌĞƐƐŝŽŶƐ͕ �ƌĞĚƵĐĞ�ĐǇƚŽŬŝŶĞƐ�ĂĐĐƵŵƵůĂƟŽŶ�ĂŶĚ�ŐůŝĂ�ĂĐƟǀ ĂƟŽŶ͘ �/ƚ�ĂůƐŽ�ƌĞĚƵĐĞĚ�d>Zϰ�ĂŶĚ�ŶE K^�ĂŶĚ�
E >ZWϯ�ŝŶŇĂŵŵĂƐŽŵĞ�ĐŽŵƉŽŶĞŶƚƐ�ĞǆƉƌĞƐƐŝŽŶ͘ ��ŽƌŝŽůƵƐ�ǀ ĞƌƐŝĐŽůŽƌ�ƐŚŽǁ ĞĚ�ĂŶƟŽǆŝĚĂŶƚ�ĂĐƟǀ ŝƟĞƐ͕ �ƌĞƐƚŽƌŝŶŐ�
GSH levels and catalase and ^K��ĂĐƟǀ ŝƟĞƐ�ĂŶĚ�ƌĞĚƵĐŝŶŐ�ůŝƉŝĚ�ƉĞƌŽǆŝĚĂƟŽŶ͕ �ŶŝƚƌŝƚĞ�ĂŶĚ�ZK^�ůĞǀ ĞůƐ͘ �
Importantly, Coriolus versicolor reduced APP, p-Tau, PHF1, AT8, IFITM3 expression, and β-amyloid 
ĂĐĐƵŵƵůĂƟŽŶ�ŝŶĚƵĐĞĚ�ďǇ��>W͘�/ŶĚĞĞĚ͕ ��ŽƌŝŽůƵƐ�ǀ ĞƌƐŝĐŽůŽƌ�ƌĞƐƚŽƌĞĚ�ƐǇŶĂƉƟĐ�ĚǇƐĨƵŶĐƟŽŶ�and behavioral
ĂůƚĞƌĂƟŽŶƐ͘ �dŚŝƐ�ƌĞƐĞĂƌĐŚ�ƐŚŽǁ Ɛ�ƚŚĞ�Ğī ĞĐƚƐ�ŽĨ��ŽƌŝŽůƵƐ�ǀ ĞƌƐŝĐŽůŽƌ�ĂĚŵŝŶŝƐƚƌĂƟŽŶ�ŽŶ�ƚŚĞ�ůŽŶŐ-term
ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ŶĞƵƌŽŝŶŇĂŵŵĂƟŽŶ�ĂŶĚ�ďƌĂŝŶ�ĚǇƐĨƵŶĐƟŽŶ�ŝŶĚƵĐĞĚ�ďǇ�ƐĞƉƐŝƐ͗ �ĐŽƵŶƚĞƌĂĐƟŶŐ�ƚŚĞ�
ĚĞŐĞŶĞƌĂƟǀ Ğ�ƉƌŽĐĞƐƐ͘

Bibliographic references
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dĂƐƚĞ�ƐĞŶƐŝƟǀ ŝƚǇ�ĂŶĚ�ƐĂůŝǀ Ă�ĂŶƟŽǆŝĚĂŶƚƐ�ŝŶ�ĂŶŽƌĞǆŝĂ�ŶĞƌǀ ŽƐĂ�ĂĚŽůĞƐĐĞŶƚ�ĨĞŵĂůĞ�
ƉĂƟĞŶƚƐ�Ăƚ�ŽŶƐĞƚ�ĂŶĚ�ĂŌĞƌ�ϲ�ŵŽŶƚŚƐ�ŽĨ�ŝŶƚĞŐƌĂƚĞĚ�ƚŚĞƌĂƉǇ
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ZŝƵŶŝƟ��ŶĐŽŶĂ͕ ��ŶĐŽŶĂ͕ �/ƚĂůǇ

Abstract

�ŶŽƌĞǆŝĂ�ŶĞƌǀ ŽƐĂ�;�E Ϳ�ŝƐ�Ă�ĐŽŵƉůĞǆ�ĚŝƐŽƌĚĞƌ�Ăī ĞĐƟŶŐ�ŵĂŝŶůǇ͕�ďƵƚ�ŶŽƚ�ŽŶůǇ͕�ƚĞĞŶĂŐĞ�ǁ ŽŵĞŶ͘ �/ƚ�ŝƐ�Ă�ŵĞŶƚĂů�
ŝůůŶĞƐƐ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ĚŝƐƚƵƌďĂŶĐĞƐ�ŝŶ�ĞĂƟŶŐ�ďĞŚĂǀ ŝŽƌƐ͕ �ŝŶǀ Žůǀ ŝŶŐ�ĨŽŽĚ�ƌĞƐƚƌŝĐƟŽŶ�ĂŶĚ�ƐĞǀ ĞƌĞ�ǁ ĞŝŐŚƚ�ůŽƐƐ͘ �
dŚĞ�ĐŽŶƐĞƋƵĞŶĐĞƐ�ŽĨ�ĐĂůŽƌŝĞ�ƌĞƐƚƌŝĐƟŽŶ�ĐĂŶ�ŚĂǀ Ğ�Ă�ŶĞŐĂƟǀ Ğ�ŝŵƉĂĐƚ�ŽŶ�ďŽŶĞ�ĚĞŶƐŝƚǇ͕�ŐƌŽǁ ƚŚ ͕ �ĂŶĚ�ďƌĂŝŶ�
ŵĂƚƵƌĂƟŽŶ͕ �ĞƐƉĞĐŝĂůůǇ�ŝŶ�ĐŚŝůĚƌĞŶ�ĂŶĚ�ĂĚŽůĞƐĐĞŶƚƐ͘ �D ƵůƟƉůĞ�ĐŽŶĐŽŵŝƚĂŶƚ�ŵĞĚŝĐĂů�ĐŽŵƉůŝĐĂƟŽŶƐ�ŽĐĐƵƌ�
throughout the body and become more pronounced as the severity of the illness increases. RestƌŝĐƟŽŶ�ŽĨ�
ĨŽŽĚƐ�ĐŽŶƐƵŵƉƟŽŶ�ĐĂŶ�ŝŵƉĂĐƚ�ŽŶ�ŚƵŵĂŶ�ŚĞĂůƚŚ�ŝŶ�ŵĂŶǇ�ǁ ĂǇƐ͘ �dŚĞ�ŇĂǀ Žƌ�ŽĨ�Ă�ĨŽŽĚ�ĚĞƚĞƌŵŝŶĞƐ�ŝƚƐ�
ĂĐĐĞƉƚĂďŝůŝƚǇ�ĂŶĚ�ŵŽĚƵůĂƚĞƐ�ŝƚƐ�ŝŶƚĂŬĞ͘�dŚƵƐ͕ �ǁ Ğ�ĂŝŵĞĚ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ŝĨ�ƚŚĞƌĞ�ĐŽƵůĚ�ďĞ�ĂŶ�ĂůƚĞƌĂƟŽŶ�ŝŶ�ƚĂƐƚĞ�
ƉĞƌĐĞƉƟŽŶ�ŝŶ�ƐƵďũĞĐƚƐ�Ăī ĞĐƚĞĚ�ďǇ��E �ĂďůĞ�ƚŽ�ŝŶŇƵĞŶĐĞ�ƚŚĞŝƌ�ĨŽŽĚ�ŝŶƚĂŬĞ͘�t Ğ�ƉĞƌĨŽƌŵĞĚ�ƚŚĞ�ĂĚŵŝŶŝƐƚƌĂƟŽŶ�
ŽĨ�dĂƐƚĞ�̂ ƚƌŝƉ�dĞƐƚ�ŽŶ�ϰϳ ��E �ƉĂƟĞŶƚƐ�Ăƚ�ƚϬ�;ƟŵĞ�Ăƚ�ĞŶƌŽůůŵĞŶƚͿ͕ �ƚϭ�;ĂŌĞƌ�ϯ�ŵŽŶƚŚƐ�ŽĨ�ŝŶƚĞŐƌĂƚĞĚ�ƚŚĞƌĂƉǇͿ�
ĂŶĚ�ƚϮ�;ĂŌĞƌ�ϲ�ŵŽŶƚŚƐ�ŽĨ�ŝŶƚĞŐƌĂƚĞĚ�ƚŚĞƌĂƉǇͿ͘ �t Ğ�ĐŽŵƉĂƌĞĚ�ƚŚĞ�ƌĞƐƵůƚƐ�ƚŽ�ƵŶĚĞƌƐtand if there would be a
ƚĞƐƚ�ƐĐŽƌĞ�ŝŶĐƌĞĂƐĞ�ǁ ŝƚŚ�ƚŚĞ�ĚŝƐĞĂƐĞ�ƌĞŵŝƐƐŝŽŶ͘ �t Ğ�ĂůƐŽ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĞ�Ěŝī ĞƌĞŶĐĞƐ�ŝŶ�ĂŶƟŽǆŝĚĂŶƚ�ůĞǀ ĞůƐ�ŝŶ�
saliva samples between t0, t1 and t2. The Taste Strip Test score correlates very well with the levels of
ĂŶƟŽǆŝĚĂŶƚƐ�ĂŶĚ�ǁ ith the course, response to treatment and severity of the disease. In conclusion, we can
Ăĸ ƌŵ�ƚŚĂƚ�ĂůƚĞƌĞĚ�ƚĂƐƚĞ�ƐĞŶƐŝƟǀ ŝƚǇ�ĐŽƵůĚ�ƌĞƉƌĞƐĞŶƚ�Ă�ĐŽŵƉŽŶĞŶƚ�ŝŶ�ƚŚĞ�ǁ ŝĚĞƌ�ĂůƚĞƌĞĚ�ƚĂƐƚĞ�ƉƌŽĐĞƐƐŝŶŐ�
observed in anorexia nervosa.
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Toxic Effects of Endocrine Disruptor Exposure on the immune system 
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�ŝŽůŽŐŝĐĂů͕�WŚĂƌŵĂĐĞƵƟĐĂů�ĂŶĚ��Ŷǀ ŝƌŽŶŵĞŶƚĂů�̂ ĐŝĞŶĐĞƐ͕ �hŶŝǀ ĞƌƐŝƚǇ�ŽĨ�D ĞƐƐŝŶĂ͕ �D ĞƐƐŝŶĂ͕ �/ƚĂůǇ

Abstract

�ŶĚŽĐƌŝŶĞ�ĚŝƐƌƵƉƚŽƌƐ�;��ƐͿ�ĂƌĞ�ĐŚĞŵŝĐĂů�ƐƵďƐƚĂŶĐĞƐ�ƚŚĂƚ�ĐĂŶ�ĚŝƐƌƵƉƚ�ƚŚĞ�ŶŽƌŵĂů�ĨƵŶĐƟŽŶŝŶŐ�ŽĨ�ƚŚĞ�
ĞŶĚŽĐƌŝŶĞ�ƐǇƐƚĞŵ͕ �Ăī ĞĐƟŶŐ�ŽƌŐĂŶ�ĚĞǀ ĞůŽƉŵĞŶƚ�ĂŶĚ�ƉŚǇƐŝŽůŽŐŝĐĂů�ƉƌŽĐĞƐƐĞƐ�ϭ͕ �Ϯ͘��ŽŶĞ�ƟƐƐƵĞ͕�ǁ ŚŝĐŚ�
ƵŶĚĞƌŐŽĞƐ�ĐŽŵƉůĞǆ�ŚŽƌŵŽŶĂů�ƌĞŐƵůĂƟŽŶ͕ �ŝƐ�ƉĂƌƟĐƵůĂƌůǇ�ƐƵƐĐĞƉƟďůĞ�ƚŽ�ƚŚĞ�Ğī ĞĐƚƐ�ŽĨ�ƚŚĞƐĞ�ĚŝƐƌƵƉƚŽƌƐ�ϯ ͘�
dŚŝƐ�ƌĞƐĞĂƌĐŚ�ĂŝŵĞĚ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ŚŽǁ �ĞǆƉŽƐƵƌĞ�ƚŽ���Ɛ�ŝŵƉĂĐƚƐ�ƚŚĞ�ŝŵŵƵŶĞ�ƉƌŽĮ ůĞ͕�ŝŶŇĂŵŵĂƚŽƌǇ�
ƌĞƐƉŽŶƐĞ͕�ĂŶĚ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ĨŽůůŽǁ ŝŶŐ�ĂŶ�ŝŵŵƵŶŽůŽŐŝĐĂů�ĐŚĂůůĞŶŐĞ�ƵƐŝŶŐ�ĂŶ�ŝŶ�ǀ ŝƚƌŽ�ŵŽĚĞů�ĐĂůůĞĚ�
Peripheral Blood Mononuclear Cells (PBMC).

/Ŷ�ƚŚĞ�ƐƚƵĚǇ͕�W�D ��ĞǆƉŽƐĞĚ�ƚŽ���Ɛ�ǁ ĞƌĞ�ƐƟŵƵůĂƚĞĚ�ǁ ŝƚŚ�>Ŵ ͕ �Ă�ƐƵďƐƚĂŶĐĞ�ƚŚĂƚ�ĂĐƟǀ ĂƚĞƐ�ƚŚĞ�ŝŵŵƵŶĞ�
response and triggers the release of pro-inflammatory cytokines. The researchers used ELISA tests to 
Ğǀ ĂůƵĂƚĞ�ŝŶŇĂŵŵĂƟŽŶ�ĂŶĚ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ďǇ�ŵĞĂƐƵƌŝŶŐ�Đytokines such as IFN-g, interleukins (IL), IL-6, IL-
1β, IL-17A, TNF-α, as well as MPO and MDA assays. 

When blood cells are simultaneously exposed to LPS and endocrine disruptors, their effects on the immune 
ƌĞƐƉŽŶƐĞ�ĂŶĚ�ŝŶŇĂŵŵĂƟŽŶ�ĐĂŶ�ďĞ�Ěŝī ĞƌĞŶƚ͘ �dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ĐĞƌƚĂŝŶ�ĞŶĚŽĐƌŝŶĞ�
ĚŝƐƌƵƉƚŽƌƐ�ĐĂŶ�ĞŶŚĂŶĐĞ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ƉƌŽ-iŶŇĂŵŵĂƚŽƌǇ�ĐǇƚŽŬŝŶĞƐ�ŝŶ�ƌĞƐƉŽŶƐĞ�ƚŽ�>Ŵ�ƐƟŵƵůĂƟŽŶ͘ �dŚŝƐ�
ŚĞŝŐŚƚĞŶĞĚ�ŝŶŇĂŵŵĂƚŽƌǇ�ƌĞƐƉŽŶƐĞ�ĐĂŶ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ĐŚƌŽŶŝĐ�ŝŶŇĂŵŵĂƟŽŶ͕ �ǁ ŚŝĐŚ�ŚĂƐ�ďĞĞŶ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�
various health issues including cardiovascular disease, metabolic disorders, and immune dysfuŶĐƟŽŶ͘

&ƵƌƚŚĞƌŵŽƌĞ͕���Ɛ�ĐĂŶ�ŝŶƚĞƌĨĞƌĞ�ǁ ŝƚŚ�ƚŚĞ�ŶŽƌŵĂů�ĨƵŶĐƟŽŶŝŶŐ�ŽĨ�ŝŵŵƵŶĞ�ĐĞůůƐ�ďǇ�ĂůƚĞƌŝŶŐ�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�
ŚŽƌŵŽŶĞ�ƌĞĐĞƉƚŽƌƐ�Žƌ�ƐŝŐŶĂůŝŶŐ�ƉĂƚŚǁ ĂǇƐ͘ �dŚŝƐ�ĚŝƐƌƵƉƟŽŶ�ĐĂŶ�ŝŵƉĂŝƌ�ŝŵŵƵŶĞ�ĐĞůů�ĂĐƟǀ ĂƟŽŶ͕ �ƉƌŽůŝĨĞƌĂƟŽŶ͕ �
ĂŶĚ�Ěŝī ĞƌĞŶƟĂƟŽŶ͕ �ƵůƟŵĂƚĞůǇ�ůĞĂĚŝŶŐ�ƚŽ�Ă compromised immune response. Therefore, it is important to
ůŝŵŝƚ�ĞǆƉŽƐƵƌĞ�ƚŽ���Ɛ�ƚŽ�ŵŝƟŐĂƚĞ�ƚŚĞŝƌ�ŶĞŐĂƟǀ Ğ�Ğī ĞĐƚƐ͘
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Abstract

, ĞĂǀ Ǉ�ŵĞƚĂůƐ�ĂƌĞ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ƚŽǆŝĐ�ĐŽŶƚĂŵŝŶĂŶƚƐ�ŽĨ�ƚŚĞ�ĂƋƵĂƟĐ�ĞĐŽƐǇƐƚĞŵƐ͘ �/ŶĐƌĞĂƐŝŶŐ�
ŝŶĚƵƐƚƌŝĂůŝǌĂƟŽŶ�ĂŶĚ�ĂŶƚŚƌŽƉŽŐĞŶŝĐ�ĂĐƟǀ ŝƟĞƐ�ĂƌĞ�ĐĂƵƐŝŶŐ�ĂŶ�ŝŶĐƌĞĂƐŝŶŐ�ƉŽůůƵƟŽŶ�ŝŶ�ƐŽŝůƐ�ĂŶĚ�ǁ ĂƚĞƌ͘

/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕ �ƉƌŽƚĞŽŵŝĐƐ�ŚĂƐ�ĞŵĞƌŐĞĚ�ĂƐ�Ă�ƉŽǁ ĞƌĨƵů�ƚŽŽů�ĨŽƌ�Ă�ďĞƩĞƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞ�ŵĞƚĂďŽůŝĐ�
ƌĞƐƉŽŶƐĞƐ͕ �ƚŽůĞƌĂŶĐĞ�ĂŶĚ�ĚĞƚŽǆŝĮ ĐĂƟŽŶ�ŵĞĐŚĂŶŝƐŵƐ�ŝŶ�ŵŝĐƌŽĂůŐĂĞ�ƵŶĚĞƌ�ŵĞƚĂů�ƐƚƌĞƐƐ͘ �Chlamydomonas
ƌĞŝŶŚĂƌĚƟŝŝƐ�Ă�ƌŽďƵƐƚ�ŵŝĐƌŽĂůŐĂ�ǁ ŝƚŚ�ƚŚĞ�ĐĂƉĂĐŝƚǇ�ƚŽ�ŐƌŽǁ �ŝŶ�Ă�ďƌŽĂĚ�ƌĂŶŐĞ�ŽĨ�ĞŶǀ ŝƌŽŶŵĞŶƚĂů�ĐŽŶĚŝƟŽŶƐ͕ �
including industrial or urban wastewater.

This microalga tolerates high amounts of different heavy metals, but there is no proteomics study about C.
ƌĞŝŶŚĂƌĚƟŝ�grown in presence of a heavy metal mixtures.

In the present work, �͘ �ƌĞŝŶŚĂƌĚƟŝcells were growth both in absence of heavy metals and in presence of
�Ƶ^K ϰ͕ ��Ŷ�ůϮ͕ �E ŝ�ůϮ͕ �Wď�ůϮ�Ăƚ�ƚŚĞ�Į ŶĂů�ĐŽŶĐĞŶƚƌĂƟŽŶ�ĞƋƵĂů�ƚŽ�ůĞŐĂů�ůŝŵŝƚƐ�ĨŽƌ�ŐƌŽƵŶĚǁ ĂƚĞƌƐ͘ ��ŌĞƌ�ϳ �ĚĂǇƐ�ŽĨ�
treatment, cells were collected and analyzed by a typical shotgun and label free proteomic approach to
ŝĚĞŶƟĨǇ�ĂŶĚ�ƋƵĂŶƟĨǇ�ƉƌŽƚĞŝŶƐ�Ěŝī ĞƌĞŶƟĂůůǇ�ĞǆƉƌĞƐƐĞĚ�ĂŵŽŶŐ�ƚŚĞ�ƚǁ Ž�Ěŝī ĞƌĞŶƚ�ĐŽŶĚŝƟŽŶƐ͘

K Ƶƌ�ƌĞƐƵůƚƐ�ƐŚŽǁ �ƚŚĂƚ�ƚŚĞƌĞ�ŝƐ�ĐŽƌƌĞůĂƟŽŶ�ďĞƚǁ ĞĞŶ�ƚŚĞ�ĞǆƉƌĞƐƐĞĚ�ƉƌŽƚĞŝŶ�ƉĂƩ ĞƌŶ�ĂŶĚ�ƚŚĞ�ĞŶǀ ŝƌŽŶŵĞŶƚĂů�
ĐŽŶĚŝƟŽŶƐ͕ �ĐŽŶĮ ƌŵŝŶŐ�ƚŚĞ�Į ŶĚŝŶŐƐ�ŽĨ�ŽƚŚĞƌƐ�ƉƌŽƚĞŽŵŝĐƐ�ǁ ŽƌŬƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŽŶ�Ěŝī ĞƌĞŶƚ�ĂƋƵĂƟĐ�ŵĂƌŝŶĞ�
organisms1-3.

Overall, studying the proteome expressed in �ŚůĂŵǇĚŽŵŽŶĂƐ�ƌĞŝŶŚĂƌĚƟŝis important for understanding
many different biological, physiological and ecological aspects that can be useful to understand the 
ďŝŽůŽŐŝĐĂů�Ğī ĞĐƚƐ�ŽĨ�ĞŶǀ ŝƌŽŶŵĞŶƚĂů�ƉŽůůƵƟŽŶ�ĂŶĚ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ͘

This research has been financially supported by Piano di Sostegno alla Ricerca SEED_2020 (Università degli 
Studi di Milano)
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Abstract

Mercury is a toxic heavy metal widely dispersed in the natural environment. Mercury exposure induces an
ŝŶĐƌĞĂƐĞ�ŝŶ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ŝŶ�ƌĞĚ�ďůŽŽĚ�ĐĞůůƐ�;Z��ƐͿ�ƚŚƌŽƵŐŚ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ƌĞĂĐƟǀ Ğ�ƐƉĞĐŝĞƐ�ĂŶĚ�
ĂůƚĞƌĂƟŽŶ�ŽĨ�ƚŚĞ�ĞŶĚŽŐĞŶŽƵƐ�ĂŶƟŽǆŝĚĂŶƚ�ĚĞĨĞŶƐĞ�ƐǇƐƚĞŵ͘ �ZĞĐĞŶƚůǇ͕�ĂŵŽŶŐ�ǀ ĂƌŝŽƵƐ�ŶĂƚƵƌĂů�ĂŶƟŽǆŝĚĂŶƚƐ͕ �
the polyphenols from extra-virgin olive oil (EVOO) have generated growing interest. Here, we examined the
ƉŽƚĞŶƟĂů�ƉƌŽƚĞĐƟǀ Ğ�Ğī ĞĐƚƐ�ŽĨ�ŚǇĚƌŽǆǇƚǇƌŽƐŽů�;, dͿ�ĂŶĚ�ŚŽŵŽǀ ĂŶŝůůǇů�ĂůĐŽŚŽů�;, s �Ϳ�ŽŶ�ĂŶ�ŽǆŝĚĂƟǀ e stress
model represented by human RBCs treated with HgCl2 (10 μD ͕ �ϰ�Ś�ŽĨ�ŝŶĐƵďĂƟŽŶͿ͘ �D ŽƌƉŚŽůŽŐŝĐĂů�ĐŚĂŶŐĞƐ�
ĂƐ�ǁ Ğůů�ĂƐ�ŵĂƌŬĞƌƐ�ŽĨ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ͕ �ŝŶĐůƵĚŝŶŐ�ƚŚŝŽďĂƌďŝƚƵƌŝĐ�ĂĐŝĚ�ƌĞĂĐƟǀ Ğ�ƐƵďƐƚĂŶĐĞ�;d��Z^Ϳ�ůĞǀ ĞůƐ͕ �ƚŚĞ�
ŽǆŝĚĂƟŽŶ�ŽĨ�ƉƌŽƚĞŝŶ�ƐƵůĬ ǇĚƌǇů�;-SH) ŐƌŽƵƉƐ͕ �ŵĞƚŚĞŵŽŐůŽďŝŶ�ĨŽƌŵĂƟŽŶ�;й �D Ğƚ, ďͿ͕ �ĂƉŽƉƚŽƟĐ�ĐĞůůƐ͕ �Ă�
ƌĞĚƵĐĞĚ�ŐůƵƚĂƚŚŝŽŶĞͬ ŽǆŝĚŝǌĞĚ�ŐůƵƚĂƚŚŝŽŶĞ�ƌĂƟŽ͕ ��ĂŶĚ�ϯ�ƉƌŽƚĞŝŶ�;�ϯƉͿ�ĐŽŶƚĞŶƚ͕ �ĂŶĚ�ĂŶŝŽŶ�ĞǆĐŚĂŶŐĞ�
capability through B3p were analyzed in RBCs treated with HgCl2 with or without 10 μM HT or HVA pre-
treatment for 15 min. Our data show that 10 μM HT or HVA pre-ŝŶĐƵďĂƟŽŶ�ŝŵƉĂŝƌĞĚ�ďŽƚŚ�ĂĐĂŶƚŚŽĐǇƚĞƐ�
ĨŽƌŵĂƟŽŶ͕ �ĚƵĞ�ƚŽ�ϭϬ�μM HgCl2, and mercury-ŝŶĚƵĐĞĚ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ŝŶũƵƌǇ�ĂŶĚ�ƌĞƐƚŽƌĞĚ�ƚŚĞ�ĞŶĚŽŐĞŶŽƵƐ�
ĂŶƟŽǆŝĚĂŶƚ�ƐǇƐƚĞŵ͘ �/ŶƚĞƌĞƐƟŶŐůǇ͕�, Ő�ůϮ�ƚƌĞĂƚŵĞŶƚ was associated with a decrease in the rate constant for
^KϰϮо�ƵƉƚĂŬĞ�ƚŚƌŽƵŐŚ��ϯƉ�ĂƐ�ǁ Ğůů�ĂƐ�D Ğƚ, ď�ĨŽƌŵĂƟŽŶ͘ ��ŽƚŚ�ĂůƚĞƌĂƟŽŶƐ�ǁ ĞƌĞ�ĂƩ ĞŶƵĂƚĞĚ�ďǇ�ƉƌĞ-treatment
ǁ ŝƚŚ�, d�ĂŶĚ�, s � ͘ �dŚĞƐĞ�Į ŶĚŝŶŐƐ�ƉƌŽǀ ŝĚĞ�ŵĞĐŚĂŶŝƐƟĐ�ŝŶƐŝŐŚƚƐ�ŝŶƚŽ�ďĞŶĞĮ ƚƐ�ĚĞƌŝǀ ŝŶŐ�ĨƌŽŵ�ƚŚĞ�ƵƐĞof
ŶĂƚƵƌĂůůǇ�ŽĐĐƵƌƌŝŶŐ�ƉŽůǇƉŚĞŶŽůƐ�ĂŐĂŝŶƐƚ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ŝŶĚƵĐĞĚ�ďǇ�, Ő�ůϮ�ŽŶ�Z��Ɛ͘ �dŚƵƐ͕ �ĚŝĞƚĂƌǇ�
ƐƵƉƉůĞŵĞŶƚĂƟŽŶ�ǁ ŝƚŚ�ƉŽůǇƉŚĞŶŽůƐ�ŵŝŐŚƚ�ďĞ�ƵƐĞĨƵů�ŝŶ�ƉŽƉƵůĂƟŽŶƐ�ĞǆƉŽƐĞĚ�ƚŽ�, Ő�ůϮ�ƉŽŝƐŽŶŝŶŐ͘
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Abstract

�ƵĐŚĞŶŶĞ�ŵƵƐĐƵůĂƌ�ĚǇƐƚƌŽƉŚǇ�;�D �Ϳ�ŝƐ�Ă�ŐĞŶĞƟĐ�ĚŝƐŽƌĚĞƌ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ by progressive muscle
ĚĞŐĞŶĞƌĂƟŽŶ�ĂŶĚ�ǁ ĞĂŬŶĞƐƐ�ĚƵĞ�ƚŽ�ƚŚĞ�ĂůƚĞƌĂƟŽŶƐ�ŽĨ�Ă�ƉƌŽƚĞŝŶ�ĐĂůůĞĚ�ĚǇƐƚƌŽƉŚŝŶ�ƚŚĂƚ�ŚĞůƉƐ�ŬĞĞƉ�ŵǇŽĐǇƚĞƐ�
intact. hŶĨŽƌƚƵŶĂƚĞůǇ͕�Ă�ĚĞĮ ŶŝƚĞ�ĐƵƌĞ�ŚĂƐ�ŶŽƚ�ǇĞƚ�ďĞĞŶ�ŝĚĞŶƟĮ ĞĚ͘ ��ŽƌƟĐŽƐƚĞƌŽŝĚƐ�ĂƌĞ�ǁ ŝĚĞůǇ�ƵƐĞĚ�ďĞĐĂƵƐĞ�
they delay the proŐƌĞƐƐŝŽŶ�ŽĨ�ƚŚĞ�ĚŝƐĞĂƐĞ͕�ŚŽǁ Ğǀ Ğƌ�ƚŚĞǇ�ůĞĂĚ�ƚŽ�ƐĞǀ ĞƌĞ�ƐŝĚĞ�Ğī ĞĐƚƐ͕ �ƚŚĞƌĞĨŽƌĞ�ŚŝŐŚůŝŐŚƟŶŐ�Ă�
ƉƌĞƐƐŝŶŐ�ŶĞĞĚ�ĨŽƌ�ĂŶ�ĂůƚĞƌŶĂƟǀ Ğ�ƚŚĞƌĂƉĞƵƟĐ�ƐƚƌĂƚĞŐǇ�ĨŽƌ��D � ͘

^ŝŶĐĞ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ĂŶĚ�ŝŶŇĂŵŵĂƟŽŶ�ĂƌĞ�ĐŽŵŵŽŶůǇ�ĨĞĂƚƵƌĞƐ�ŽĨ�ƐŬĞůĞƚĂů�ŵƵƐĐůĞ�ŝŶ��D ��ŵŽƵƐĞ�ŵŽĚĞů͕�
ƚŚŝƐ�ƐƚƵĚǇ�ĂŝŵƐ�ƚŽ�Ğǀ ĂůƵĂƚĞ�ƚŚĞ�ƉŽƚĞŶƟĂů�Ğī ĞĐƚƐ�ŽĨ�ƐĞůĞĐƟǀ Ğ�ƐĞƌŽƚŽŶŝŶ�ƌĞƵƉƚĂŬĞ�ŝŶŚŝďŝƚŽƌƐ�;^^Z/Ϳ�ĂŶĚͬ Žƌ�
ĂŶƟŽǆŝĚĂŶƚƐ�ŽŶ�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�ƐĞǀ ĞƌĂů�ĞŶǌǇŵĞƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ĂŶƟŽǆŝĚĂŶƚ�ĚĞĨĞŶĐĞ�ƐǇƐƚĞŵ�ŝŶ�ĚǇƐƚƌŽƉŚŝĐ�
ŵĚǆ�ŵŝĐĞ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕�ŝŶ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ�̂ ^Z/�&ůƵŽǆĞƟŶĞ�Žƌ�̂ ĞƌƚƌĂůŝŶĞ͕�ŬŶŽǁ Ŷ�ƚŽ�ŚĂǀ Ğ�ĂŶƟ-
ŽǆŝĚĂƟǀ Ğͬ ŝŶŇĂŵŵĂƚŽƌǇ�ƉƌŽƉĞƌƟĞƐ͕ �ƚǁ Ž�ŵŽůĞĐƵůĞƐ�ǁ ŝƚŚ�Ěŝī ĞƌĞŶƚ�ĂŶƟŽǆŝĚĂŶƚ�ŵĞĐŚĂŶŝƐŵƐ�ǁ ĞƌĞ�ƐĞůĞĐƚĞĚ͗ �
PůƵŵďĂŐŝŶ͕ �ĂŶ�ŝŶŚŝďŝƚŽƌ�ŽĨ�E K y�ĂĐƟǀ ŝƚǇ͕�ĂŶĚ�ƋƵĞƌĐĞƟŶ͕ �ƚŚĂƚ�ŶŽƚ�ŽŶůǇ�ŝƐ�ĂďůĞ�ƚŽ�ĚŝƌĞĐƚůǇ�ƐĐĂǀ ĞŶŐĞƌ�ƌĞĂĐƟǀ Ğ�
oxygen species (ROS) but also to induce phase II enzymes.

ZĞƐƵůƚƐ�ƐŚŽǁ �ƚŚĂƚ�ŵŽƵƐĞ�ƚƌĞĂƚĞĚ�ǁ ŝƚŚ�̂ ^Z/Ɛ�ĂŶĚͬ Žƌ�ĂŶƟŽǆŝĚĂŶƚƐ�ĂƌĞ�ĞŶĚŽǁ ĞĚ�ǁ ŝƚŚ�Ă�ŚŝŐŚĞƌ�ĂŶƟŽǆŝĚĂŶƚ�
ĚĞĨĞŶĐĞ�ƐǇƐƚĞŵ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ƵŶƚƌĞĂƚĞĚ�ŵĚǆ�ŵŽƵƐĞ�ŵŽĚĞů͘�t Ğ�ŝĚĞŶƟĮ ĞĚ�&ůƵŽǆĞƟŶĞ�ĂŶĚ�WůƵŵďĂŐŝŶ�ĂƐ�
the most efficient in their class, notably due to their ĂďŝůŝƚǇ�ƚŽ�ĂĐƟǀ ĂƚĞ�ƚŚĞ�EƌĨϮ�ƉĂƚŚǁ ĂǇ͕�ǁ ŚŝĐŚ�ƉůĂǇƐ�Ă�
Ɖŝǀ ŽƚĂů�ƌŽůĞ�ŝŶ�ƚŚĞ�ĂŶƟ-ŽǆŝĚĂŶƚͬ ŝŶŇĂŵŵĂƚŽƌǇ�ƌĞƐƉŽŶƐĞ�ĂŶĚ�ŵƵƐĐůĞ�ƌĞŐĞŶĞƌĂƟŽŶ͘ �dŚĞ�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ƚŚĞƐĞ�
ƚǁ Ž�ŵŽůĞĐƵůĞƐ�ǁ ĂƐ�ƚĞƐƚĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ǀ ĞƌŝĨǇ�ƉŽƚĞŶƟĂů�ĂĚĚŝƟǀ Ğͬ ƐǇŶĞƌŐŝƐƟĐ�ĂĐƟǀ ŝƟĞƐ�ĂŶĚ�ƚŚĞ�ŽďƚĂined results
are promising.
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ZĞŐŝŽŶ��ƵůƟǀ Ăƌ�, ĞƌŝƚĂŐĞ

Marta Pulcini, Beatrice Dufrusine ͕ �' ŝŽƌŐŝĂ�WĞƌƉĞƚƵŝŶŝ͕��ůĞƐƐŝŽ�WŝŽ�ZŽƐƐĞƫ ͕ �ZŽƐĂŶŶĂ�dŽĨĂůŽ͕ ��ŶƌŝĐŽ��ĂŝŶĞƐĞ
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Abstract

/Ŷ�ƌĞĐĞŶƚ�ǇĞĂƌƐ͕ �ƚŚĞ�ĐƵůƟǀ ĂƟŽŶ�ŽĨ�Ă�ůŝŵŝƚĞĚ�ŶƵŵďĞƌ�ŽĨ�ŚŝŐŚůǇ�ƉƌŽĚƵĐƟǀ Ğ�ĂŶĚ�ǁ ŝĚĞůǇ�ĂĚĂƉƚĞĚ�ŐƌĂƉĞ�ĐƵůƟǀ ĂƌƐ�
has led to a loss of biodiversity, mirroring the trend observed in many other crops. However, consumers are
nowadays considering local foods as a way to enhance the sustainability by reducing carbon and water
ĨŽŽƚƉƌŝŶƚƐ�ĂŶĚ�ĐƌĞĂƟŶŐ�ŶĞǁ �ƐĂůĞƐ�ƉƌŽƐƉĞĐƚƐ͕ �ƉĂƌƟĐƵůĂƌůǇ�ĨŽƌ�ƐŵĂůů�ƚŽ�ŵĞĚŝƵŵ-sized local wineries. This
ƐƚƵĚǇ�ĂŝŵƐ�ƚŽ�ĐŚĂƌĂĐƚĞƌŝƐĞ�ƚŚĞ�ďŝŽĐŚĞŵŝĐĂů͕�ŐĞŶĞƟĐ͕�ĂŶĚ�ĞƉŝŐĞŶĞƟĐ�ƉƌŽĮ ůĞƐ�ŽĨ�s ŝƟƐ�ǀ ŝŶifera L. cv. Nero
�ŶƟĐŽ�Ěŝ�WƌĞƚĂůƵĐĞŶƚĞ͕�Ă�ďůĂĐŬ�ŐƌĂƉĞ�ǀ ĂƌŝĞƚǇ�ĐƵůƟǀ ĂƚĞĚ�ŝŶ�ƚŚĞ�' ĞƐƐŽƉĂůĞŶĂ�ǀ ŝůůĂŐĞ�ŽĨ�ƚŚĞ��ďƌƵǌǌŽ�ƌĞŐŝŽŶ͘ �
dŚĞ�Į ŶĚŝŶŐƐ�ƉƌŽǀ ŝĚĞ�ǀ ĂůƵĂďůĞ�ŝŶƐŝŐŚƚƐ�ŝŶƚŽ�ƚŚĞ�ƵŶŝƋƵĞ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�ƚŚŝƐ�ĂŶĐŝĞŶƚ�ĂŶĚ�ĂƵƚŽĐŚƚŚŽŶŽƵƐ�
grapevine variety. Furthermore, thĞ�ĐƵůƟǀ ĂƟŽŶ�ŽĨ�ƚŚĞƐĞ�ŐƌĂƉĞ�ǀ ĂƌŝĞƟĞƐ�ĐŽŶƚƌŝďƵƚĞƐ�ƚŽ�ĞŶǀ ŝƌŽŶŵĞŶƚĂů�
ďŝŽĚŝǀ ĞƌƐŝƚǇ�ĂŶĚ�ĨŽƐƚĞƌƐ�ƐƵƐƚĂŝŶĂďŝůŝƚǇ�ŝŶ�ǀ ŝƟĐƵůƚƵƌĞ͘�dŚĞ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ŐĞŶŽƚǇƉĞƐ�ƵƐŝŶŐ�̂ ^Z�ŵĂƌŬĞƌƐ�
ƉůĂǇƐ�Ă�ĐƌƵĐŝĂů�ƌŽůĞ�ŝŶ�ŝĚĞŶƟĨǇŝŶŐ�ƐǇŶŽŶǇŵƐ͕ �ŚŽŵŽŶǇŵƐ͕ �ĂŶĚ�ƉĂƌĞŶƚĂŐĞ�ƌĞůĂƟŽŶƐŚŝƉƐ�ĂŵŽŶŐ�ŐƌĂƉĞǀ ŝŶĞ�
ǀ ĂƌŝĞƟĞƐ͘ �/Ŷ�ƚŚĞ�ĐĂƐĞ�ŽĨ�EĞƌŽ��ŶƟĐŽ�Ěŝ�WƌĞƚĂůƵĐĞŶƚĞ͕�ƚŚĞ�ĂŶĂůǇƐǇƐ�ŽĨ�̂ ^Z�ƌĞŐŝŽŶƐ�ƌĞǀ ĞĂůĞĚ�Ă�ĚŝƐƟŶĐƟǀ Ğ�
ŐĞŶĞƟĐ�ƉƌŽĮ ůĞ͕�ƐƵŐŐĞƐƟŶŐ�ŝƚƐ�ĐůĂƐƐŝĮ ĐĂƟŽŶ�ĂƐ�Ă�ŶĞǁ �ĐƵůƟǀ Ăƌ͘�dŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ŚŽŵŽǌǇŐŽƵƐ�ůŽĐŝ�ŝŶĚŝĐĂƚĞƐ�
natural self-fĞƌƟůŝǌĂƟŽŶ�Ğǀ ĞŶƚƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ƚŚĞ�ŐƌĂƉĞǀ ŝŶĞΖƐ�ŐĞŽŐƌĂƉŚŝĐ�ŝƐŽůĂƟŽŶ͘ ��Ǉ�ĚĞĞƉĞŶŝŶŐ�ŽƵƌ�
ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞ�ƉŽůǇƉŚĞŶŽůŝĐ�ĐŽŶƚĞŶƚ�ĂŶĚ�ƚŚĞŝƌ�ŚĞĂůƚǇ�Ğī ĞĐƚƐ�ǁ Ğ�ǀ ĂůŽƌŝƐĞĚ�ƚŚĞ�ǁ ŝŶĞ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�
this ancient grapevine variety, as well as providing to cŽŶƐƵŵĞƌƐ�ŶŽǀ Ğů�ŝŶĨŽƌŵĂƟŽŶ�ĂŶĚ�ŬŶŽǁ ůĞĚŐĞ�ŽĨ�Ă�
ǁ ŝŶĞ�ƉŽƐƐĞƐƐŝŶŐ�ƵŶŝƋƵĞ�ƋƵĂůŝƟĞƐ�ĂŶĚ�Ă�ĐŽŶŶĞĐƟŽŶ�ƚŽ�ŝƚƐ�ŽƌŝŐŝŶ͘
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WŚǇƚŽĐŚĞŵŝĐĂů�/ŶĚŝĐĂǆĂŶƚŚŝŶ�ĨƌŽŵ�KƉƵŶƟĂ�Į ĐƵƐ-ŝŶĚŝĐĂ�;>͘ �D ŝůůͿ�ĨƌƵŝƚ�Ăƚ�ŶƵƚƌŝƟŽŶĂů�
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extract
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Abstract

Eryptosis is a programmed death mechanism that eliminates damaged RBCs before natural senescence1.
�ƵĞ�ƚŽ�ƚŚĞ�ĂĚŚĞƐŝǀ ĞŶĞƐƐ�ŽĨ�ĂƉŽƉƚŽƟĐ�Z��Ɛ�ƚŽ�ƚŚĞ�ǀ ĂƐĐƵůĂƌ�ĐĞůůƐ�Žƌ�ƉůĂƚĞůĞƚƐ͕ �ĞǆĐĞƐƐŝǀ Ğ�ĞƌǇƉƚŽƐŝƐ�ŝƐ�
associated to inflammatory pathologies of the cardiovascular system such as atherosclerosis, thrombosis 
and heart failure2͘ �K Ƶƌ�ƌĞĐĞŶƚ�ƐƚƵĚŝĞƐ�ŚĂǀ Ğ�ƌĞƉŽƌƚĞĚ�ƚŚĂƚ�ĐŝŐĂƌĞƩĞ�ƐŵŽŬĞƌƐ�ŚĂǀ Ğ�ŚŝŐŚĞƌ�ůĞǀ ĞůƐ�ŽĨ�ĞƌǇƉƚŽƟĐ�
erythrocytes than non-smokers3 ĂŶĚ�ƚŚĂƚ�ƚŚĞ�ĐǇƚŽƚŽǆŝĐ�ŵĞĐŚĂŶŝƐŵ�ŽĨ�ƚŚĞ�ĐŝŐĂƌĞƩĞ�ƐŵŽŬĞ�ŝŶ�Z��Ɛ�ŝƐ�
mediated by p38 MAPK-ŝŶĚƵĐĞĚ�ĞǆƚƌŝŶƐŝĐ�ĂƉŽƉƚŽƟĐ�ƐŝŐŶĂůŝŶŐ�ƉĂƚŚǁ ĂǇ4.

/ŶĚŝĐĂǆĂŶƚŚŝŶ�;/ŶĚͿ�ĨƌŽŵ�KƉƵŶƟĂ�Į ĐƵƐ-indica fruits is a phytochemical highly-ďŝŽĂǀ ĂŝůĂďůĞ�ŝŶ�ŚƵŵĂŶƐ͘ ��ŌĞƌ�
ϰ�ŚŽƵƌƐ�ĨƌŽŵ�ŝŶŐĞƐƟŽŶ�ŽĨ�ĨŽƵƌ�ĨƌƵŝƚƐ�ŽĨ�ĐĂĐƚƵƐ�ƉĞĂƌ͕�/ŶĚ�ƌĞĂĐŚĞƐ�ŵŝĐƌŽŵŽůĂƌ�ƉůĂƐŵĂ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ĂŶĚ�
incorporates in RBCs enhancing their defeŶĐĞ�ĂŐĂŝŶƐƚ�Ă�ŶƵŵďĞƌ�ŽĨ�ĂĚǀ ĞƌƐĞ�ƐƟŵƵůŝ5, 6.

/Ŷ�ƚŚŝƐ�ŝŶ�ǀ ŝƚƌŽ�ƐƚƵĚǇ�ǁ Ğ�ƐŚŽǁ �ƚŚĂƚ�/ŶĚ͕ �Ăƚ�ƉůĂƐŵĂ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ŽĨ�ŶƵƚƌŝƟŽŶĂů�ƌĞůĞǀ ĂŶĐĞ͕�ŝŶŚŝďŝƚƐ�ĐŝŐĂƌĞƩĞ�
smoke extract (CSE)-induced RBCs programmed death. Human isolated RBCs were pre-treated for 1 hour
with 1-5 µM Ind before a 4 hours treatment with CSE. In comparison with RBCs pre-treated with medium
alone, a significant dose-ĚĞƉĞŶĚĞŶƚ�ƌĞĚƵĐƟŽŶ�ŽĨ�ƚŚĞ�ŚĂůůŵĂƌŬƐ�ŽĨ�ƚŚĞ��^�-induced eryptosis were evident.
dŚƌŽƵŐŚ�ŇŽǁ �ĐǇƚŽŵĞƚƌǇ͕�ŝŵŵƵŶŽƉƌĞĐŝƉŝƚĂƟŽŶ�ĂŶĚ�ŝŵŵƵŶŽďůŽƫ ŶŐ͕�ĐŽŶĨŽĐĂů�ŇƵŽƌĞƐĐĞŶĐĞ�ŵŝĐƌŽƐcopy and
enzyme assays, our data show that Ind is able to inhibit the assembly of the death-inducing signaling
ĐŽŵƉůĞǆ͕�ĐĞƌĂŵŝĚĞ�ƌĞůĞĂƐĞ͕�ƚŚĞ�ĐůĞĂǀ ĂŐĞ�ŽĨ�ĐĂƐƉĂƐĞƐ�ϴͬ ϯ ͕ �ĐĂƐƉĂƐĞ�ϯ�ĂĐƟǀ ŝƚǇ͕�ƉŚŽƐƉŚŽƌǇůĂƟŽŶ�ŽĨ�Ɖϯϴ�D �W<�
ĂŶĚ��dW�ĚĞƉůĞƟŽŶ͘ �KƉƉŽƌƚƵŶŝƟĞƐ�ŽĨ�ĚŝĞƚĂƌǇ�ŝŶƚĞƌǀ ĞŶƟŽŶ�ǁ ŝƚŚ�ƉƌŝĐŬůǇ�ƉĞĂƌ�ĨƌƵŝƚ�ŝŶ�ƐŵŽŬĞƌƐ�ŵĂǇ�ďĞ�
considered to protect RBCs from smoke-induced cytoxicity.
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CD300e as a novel biomarker in obesity: crosstalk between immune system and
ĂĚŝƉŽƐĞ�ƟƐƐƵĞ͘

Michela Signo͕ �̂ ĂƌĂ��ŽůĞƩ Ă͕ �' ĂŝĂ��ŽĚŽůŽ͕ �D ĂƌŝŶĂ�ĚĞ��ĞƌŶĂƌĚ

University of Padova, Padova, Italy

Abstract

Obesity is a ŵƵůƟĨĂĐƚŽƌŝĂů�ƉĂƚŚŽůŽŐǇ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ŵĞƚĂďŽůŝĐ�ĚǇƐĨƵŶĐƟŽŶ͘ �D ŽƐƚ�ŽďĞƐĞ�ƉĂƟĞŶƚƐ�;KWƐͿ�
develop insulin resistance (IR) and have an increased risk of developing type 2 diabetes (T2D). Recently, it
ŚĂƐ�ďĞĞŶ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ďŽƚŚ�dϭ��ĂŶĚ�dϮ��ƉĂƟĞŶƚƐ�ĂƌĞ�ƐĞƌŽƉŽƐŝƟǀ Ğ�ĨŽƌ�ƚŚĞ�ƐĞůĨ-ĂŶƟŐĞŶ���ϯϬϬĞ͕�Ă�
ƐƵƌĨĂĐĞ�ŝŵŵƵŶĞ�ƌĞĐĞƉƚŽƌ�ĞǆƉƌĞƐƐĞĚ�ďǇ�ŵǇĞůŽŝĚ�ĐĞůůƐ͘ �t Ğ�ƌĞǀ ĞĂůĞĚ�ƚŚĂƚ�KWƐ�ǁ ĞƌĞ�ĂůƐŽ�ƐĞƌŽƉŽƐŝƟǀ Ğ�ĨŽƌ�
��ϯϬϬĞ͕�ĂŶĚ�ƚŚĞ�ĂŶƟ-��ϯϬϬĞ�ĂŶƟďŽĚǇ�ƟƚƌĞ�ĚĞĐůŝŶĞĚ�ĂŌĞƌ�ǁ ĞŝŐŚƚ�ůŽƐƐ�ĨŽůůŽǁ ŝŶŐ�ďĂƌŝĂƚƌŝĐ�ƐƵƌŐĞƌǇ͘�dŚĞ�
improvemeŶƚ�ŽĨ�ĂŶƟ-��ϯϬϬĞ�ƟƚƌĞ�ĂŌĞƌ�ǁ ĞŝŐŚƚ�ůŽƐƐ�ĐŽƌƌĞůĂƚĞĚ�ƉŽƐŝƟǀ ĞůǇ�ǁ ŝƚŚ�ƚŚĞ�ŝŵƉƌŽǀ ĞŵĞŶƚ�ŽĨ�ŝŶƐƵůŝŶ�
ƐĞŶƐŝƟǀ ŝƚǇ͘

t Ğ�ĂŝŵĞĚ�ƚŽ�ĞǆƉůŽƌĞ�ƚŚĞ�ƌŽůĞ�ŽĨ���ϯϬϬĞ�ŝŶ�ŵŽĚƵůĂƟŶŐ�ŐůǇĐĞŵŝĂ�ďǇ�ŝŶƚĞƌĨĞƌŝŶŐ�ǁ ŝƚŚ�ƚŚĞ�ƐŝŐŶĂůůŝŶŐ�ĐĂƐĐĂĚĞ�
triggered by insulin.

�Ǉ�ƵƐŝŶŐ�ŚƵŵĂŶ�ŵŽŶŽĐǇƚĞƐ͕ �ǁ Ğ�ƌĞǀ ĞĂůĞĚ�ƚŚĞ�ĂĐƟǀ ĂƟŽŶ�ŽĨ���ϯϬϬĞ�ŚŝŶĚĞƌĞĚ�ƚŚĞ�ŝŶƐƵůŝŶ-ƐƟŵƵůĂƚĞĚ�
ƉŚŽƐƉŚŽƌǇůĂƟŽŶ�ŽĨ��<d͘ �/Ŷ�ĂĐĐŽƌĚĂŶĐĞ͕�ŝŶƚĞƌŶĂůŝǌĂƟŽŶ�ŽĨ�ŐůƵĐŽƐĞ�ǁ ĂƐ�ŚĂŵƉĞƌĞĚ͘ �EĞǆƚ͕ �ǁ Ğ�ƌĞǀ ĞĂůĞĚ�ƚŚĂƚ�
monocytes from OPs expressed significantly more CD300e than monocytes from normal weight subjects, 
ĂŶĚ�ƚŚŝƐ�ƉŽƐŝƟǀ ĞůǇ�ĐŽƌƌĞůĂƚĞĚ�ǁ ŝƚŚ�ƚŚĞŝƌ�ĨĂƐƟŶŐ�ŐůǇĐĞŵŝĂ͘ �ZK��ĐƵƌǀ Ğ�ĂŶĂůǇƐŝƐ�ƌĞǀ ĞĂůĞĚ�ƚŚĞ�ƐĞƌƵŵ�ůĞǀ Ğů�ŽĨ�
ĂŶƟ-��ϯϬϬĞ�ĂŶƟďŽĚŝĞƐ�ďĞĨŽƌĞ�ǁ ĞŝŐŚƚ�ůŽƐƐ�ĐĂŶ�ƉƌĞĚŝĐƚ�ƚŚĞ�ďĞŶĞĮ ĐŝĂů�Ğī ĞĐƚ�ŽĨ�ǁ ĞŝŐŚƚ�ůŽƐƐ�ŽŶ�ƚŚĞ�
improvemenƚ�ŽĨ�ŝŶƐƵůŝŶ�ƐĞŶƐŝƟǀ ŝƚǇ͘

K Ƶƌ�ĚĂƚĂ�ƐƵŐŐĞƐƚ���ϯϬϬĞ�ŵŝŐŚƚ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ŐůǇĐĂĞŵŝĐ�ĐŽŶƚƌŽů͕�ďǇ�ŶĞŐĂƟǀ ĞůǇ�ŵŽĚƵůĂƟŶŐ�ƚŚĞ�ŝŶƐƵůŝŶ-
ƚƌŝŐŐĞƌĞĚ�ƉĂƚŚǁ ĂǇ�ĂŶĚ�ƚŚĞ�ƟƚƌĞ�ŽĨ�ĂŶƟ-��ϯϬϬĞ�ĂŶƟďŽĚŝĞƐ�ŝŶ�KWƐ�ŵŝŐŚƚ�ďĞĐŽŵĞ�Ă�ƉƌĞĚŝĐƟǀ Ğ�ďŝŽŵĂƌŬĞƌ�ĨŽƌ�
ƚŚĞ�ŝŵƉƌŽǀ ĞŵĞŶƚ�ŽĨ�ŝŶƐƵůŝŶ�ƐĞŶƐŝďŝůŝƚǇ�ĂŌĞƌ�ǁ ĞŝŐŚƚ loss.
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Up-cycling of agricultural food waste: pomegranate peels and tomato skin extracts
ƚŽ�ĐŽƵŶƚĞƌĂĐƚ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ͕ �ŝŶŇĂŵŵĂƟŽŶ͕ �ĂŶĚ�ďĂĐƚĞƌŝĂ�ŝŶ�ƚŚĞ�ŽƌĂů�ŵƵĐŽƐĂ

Alessia Silla1, Angela Punzo2,3, Francesca Bonvicini4͕ ��ƌŝƐƟĂŶĂ��ĂůŝĐĞƟ2,3,5,6, Silvana Hrelia1
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Abstract

' ŝǀ ĞŶ�ƚŚĞ�ƐĞƌŝŽƵƐ�ĞŶǀ ŝƌŽŶŵĞŶƚĂů�ŝŵƉĂĐƚ�ŽĨ�ĨŽŽĚ�ǁ ĂƐƚĞ͕�ƚŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ŶĞǁ �ĨƵŶĐƟŽŶĂů�ĂƉƉůŝĐĂƟŽŶƐ�ĨŽƌ�
its upcycling is highly demanded. Agricultural food waste and by-products (e.g., peels and seeds) are rich in
high-added-value compounds that ĐĂŶ�ƉŽƐŝƟǀ ĞůǇ�Ăī ĞĐƚ�ŚƵŵĂŶ�ŚĞĂůƚŚ1. This study aims to characterize the
ďŝŽůŽŐŝĐĂů�ĂĐƟǀ ŝƟĞƐ�ŽĨ�ƚŽŵĂƚŽ�ƐŬŝŶ�;dͿ�ĂŶĚ�ƉŽŵĞŐƌĂŶĂƚĞ�ƉĞĞů�;WͿ�ĞǆƚƌĂĐƚƐ�ŽŶ�ŽƌĂů�ŵƵĐŽƐĂ�Ğǀ ĂůƵĂƟŶŐ�ƚŚĞŝƌ�
use as ingredients in mouthwashes.

dŚĞ�ƐĂĨĞƚǇ�ŽĨ�ƚŚĞ�ĞǆƚƌĂĐƚƐ�Ăƚ�Ěŝī ĞƌĞŶƚ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�Ϭ͘ϱй -ϯй �ĂŶĚ�ƚŚĞ�Į ŶĂů�ŵŽƵƚŚǁ ĂƐŚ�ĨŽƌŵƵůĂƟŽŶ�;&Ϳ�
which contains both extracts at 3% was assessed through a spectrophotometric assay in Human Gingival
�ƉŝƚŚĞůŝĂů�ĐĞůůƐ�;' ��ƐͿ͘ �EĞǆƚ͕ �ĂŶƟŽǆŝĚĂŶƚ�ĂŶĚ�ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�ĂĐƟǀ ŝƟĞƐ�ǁ ĞƌĞ�ĂŶĂůǇǌĞĚ�ďǇ�Ă�ĐĞůů-based
chemiluminescent assay for intracellular H2O2 ĚĞƚĞĐƟŽŶ2 and real-ƟŵĞ�W�Z�ŝŶ�' ��Ɛ͕ �ŝŶũƵƌĞĚ�ǁ ŝƚŚ�ϮϱƵŐͬ ŵů�
ůŝƉŽƉŽůǇƐĂĐĐŚĂƌŝĚĞ͘��ŌĞƌ�Ϯϰ�ŚŽƵƌƐ�ŽĨ�ƚƌĞĂƚŵĞŶƚ�ǁ ŝƚŚ�ƚŚĞ�ĞǆƚƌĂĐƚƐ�Ϭ͘ϱй -3%], and the final formƵůĂƟŽŶ͕ �Ă�
ŐŽŽĚ�ĂŶƟŽǆŝĚĂŶƚ�ĂĐƟǀ ŝƚǇ�;/�ϱϬP:0.51±0.01µg/mL; IC50T:0.57±0.02µg/mL, IC50F:0.04±0.02µg/mL) and an
increased Superoxide Dismutase-1 expression (p<0,0001) were observed. Moreover, these treatments
significantly decreased the expression of inflammatory biomarkers such as Tumor Necrosis Factor α 
;ƉфϬ͕ϬϬϭͿ�ĂŶĚ�D ŽŶŽĐǇƚĞ��ŚĞŵŽĂƩ ƌĂĐƚĂŶt Protein-1 (p<0,0001).

dŚĞ�ĂŶƟďĂĐƚĞƌŝĂů�ĂĐƟǀ ŝƚǇ�ƌĞŐĂƌĚŝŶŐ�S. mutans and S. sanguinis ǁ ĂƐ�Ğǀ ĂůƵĂƚĞĚ�ďǇ�ďƌŽƚŚ�ŵŝĐƌŽĚŝůƵƟŽŶ�
ŵĞƚŚŽĚ�ĂŶĚ�ĂŐĂƌ�Ěŝī ƵƐŝŽŶ�ƚĞƐƚ�ĨŽƌ�ƚŚĞ�ĞǆƚƌĂĐƚƐ�ĂŶĚ�ƚŚĞ�Į ŶĂů�ĨŽƌŵƵůĂƟŽŶ͕ �ƌĞƐƉĞĐƟǀ ĞůǇ͘

dŚĞ�ƐŽůƵƟŽŶƐ�ƐŚŽǁ ĞĚ�ŐŽŽĚ�ĂŶƟďĂĐƚĞƌŝĂů�ĂĐƟǀ ŝƚǇ�ŽŶ�ƚŚĞ�ƌĞĨĞƌĞŶĐĞ�ƐƚƌĂŝŶƐ�;D /�P,T=10% ∅F=24±1mm for S.
mutans and MICP,T=5% ∅F=18±1mm for S. sanguinis). dŚƵƐ͕ �ĞǆƚƌĂĐƚƐ�ĂƌĞ�ǁ ŽƌƚŚǇ�ŽĨ�ŝŶǀ ĞƐƟŐĂƟŽŶ�ĨŽƌ�ƚŚĞŝƌ�
ƵƐĞ�ĂƐ�ďŝŽĂĐƟǀ Ğ�ŝŶŐƌĞĚŝĞŶƚƐ�ƚŽ�ĐŽƵŶƚĞƌĂĐƚ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ͕ �ŝŶŇĂŵŵĂƟŽŶ͕ �ĂŶĚ�ƉĂƚŚŽŐĞŶŝĐ�ŽƌĂů�ďĂĐƚĞƌŝĂ͘
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^ŶĂŝů��ǆƚƌĂĐƚĞĚ�D ƵĐƵƐ�ĂŶĚ��ŽƐŵĞĐĞƵƟĐĂů��ƉƉůŝĐĂƟŽŶƐ͗ �̂ ƚƌĂƚĞŐŝĞƐ�dŽ�/ŶĐƌĞĂƐĞ�/ƚƐ�
Beneficial Effects 
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Abstract

E Žǁ ĂĚĂǇƐ͕ �ƐĞǀ ĞƌĂů�ƐƚƵĚŝĞƐ�ŚĂǀ Ğ�ŚŝŐŚůŝŐŚƚĞĚ�ƚŚĞ�ĂďŝůŝƚǇ�ŽĨ�ƐŶĂŝů�ŵƵĐƵƐ�ŝŶ�ŵĂŝŶƚĂŝŶŝŶŐ�ŚĞĂůƚŚǇ�ƐŬŝŶ�ĐŽŶĚŝƟŽŶƐ�
ĚƵĞ�ƚŽ�ŝƚƐ�ĞŵŽůůŝĞŶƚ͕ �ƌĞŐĞŶĞƌĂƟǀ Ğ�ĂŶĚ�ƉƌŽƚĞĐƟǀ Ğ�ƉƌŽƉĞƌƟĞƐ͘ �/Ŷ�ƉĂƌƟĐƵůĂƌ͕�ŵƵĐƵƐ�ĚĞƌŝǀ ĞĚ�ĨƌŽŵ�, ͘ �ĂƐƉĞƌƐĂ�
muller has been reported to have beneficŝĂů�ƉƌŽƉĞƌƟĞƐ�ƐƵĐŚ�ĂƐ�ĂŶƟŵŝĐƌŽďŝĂů�ĂĐƟǀ ŝƚǇ�ĂŶĚ�ǁ ŽƵŶĚ�ƌĞƉĂŝƌ�
capacity1-3. In order to enhance beneficial effects of snail mucus two different approaches were exploited: 
ĞŶƌŝĐŚŵĞŶƚ�ǁ ŝƚŚ�ĂŶƟŽǆŝĚĂŶƚ�ĐŽŵƉŽƵŶĚƐ�ĚĞƌŝǀ ĞĚ�ĨƌŽŵ�ĞĚŝďůĞ�ŇŽǁ ĞƌƐ�ǁ ĂƐƚĞƐ�;�ĐŵĞůůĂ�ŽůĞacera, Centaurea
�ŝĂŶƵƐ͕ �dĂŐĞƚĞƐ�ĞƌĞĐƚĂ͕ ��ĂůĞŶĚĂ�Žĸ ĐŝŶĂůŝƐ͕ �D ŽƌŝŶŐĂ�KůĞŝĨĞƌĂͿ�ĂŶĚ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŝŶŶŽǀ ĂƟǀ Ğ�ŶĂŶŽƉĂƌƟĐůĞƐ�
ǁ ŝƚŚ�ĂĚĚĞĚ�ƚŚĞƌĂƉĞƵƟĐ�ǀ ĂůƵĞ͘�dŚƵƐ͕ �hs �-damage and LPS-ŝŶĚƵĐĞĚ�ŝŶŇĂŵŵĂƟŽŶ�ǁ ĞƌĞ�ƵƐĞĚ�ĂƐ�ŵŽĚĞůƐ�ƚŽ�
ŝŶǀ ĞƐƟŐĂƚĞ�ŝŶ�ǀ ŝƚƌŽ�ƚŚĞ�ĐǇƚŽƉƌŽƚĞĐƟǀ Ğ�Ğī ĞĐƚƐ�ŽĨ�ďŽƚŚ�ĞǆƚƌĂĐƚƐ�ĂŶĚ�ŶĂŶŽƉĂƌƟĐůĞƐ͘ �&ŝƌƐƚůǇ͕�ƚŚĞ�ŐƌĞĞŶ�ŵĞƚŚŽĚ�
ƵůƚƌĂƐŽƵŶĚ�ĂƐƐŝƐƟƚĞĚ�ĞǆƚƌĂĐƟŽŶ͕ �ǁ ĂƐ�ƵƐĞĚ�ƚŽ�ŽďƚĂŝŶ�ĂŶ��ĚŝďůĞ�ŇŽǁ Ğƌ�ǁ ĂƐƚĞƐ�ĞǆƚƌĂĐƚ͘ �ZĞƐƵůƚƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�
ƚŚĂƚ�ŇŽǁ ĞƌƐ�ǁ ĂƐƚĞ�ĞǆƚƌĂĐƚ͛ Ɛ�ƉŽůǇƉŚĞŶŽůƐ�ďŽŽƐƚĞĚ�ĂŶƟŽǆŝĚĂŶƚ�ĂĐƟǀ ŝƚǇ�ŽĨ�ƐŶail mucus providing
ĐǇƚŽƉƌŽƚĞĐƟǀ Ğ�Ğī ĞĐƚƐ�ŝŶ�ŬĞƌĂƟŶŽĐǇƚĞƐ�ĞǆƉŽƐĞĚ�ƚŽ�hs ��͘��ĚĚŝƟŽŶĂůůǇ͕�' ,̂ �ĐŽŶƚĞŶƚ͕ �ZK^�ĂŶĚ�>KK , �ůĞǀ ĞůƐ�
ǁ ĞƌĞ�ƌĞĚƵĐĞĚ�ĨŽůůŽǁ ŝŶŐ�ƐŶĂŝů�ŵƵĐƵƐ�ĂŶĚ�ĞĚŝďůĞ�ŇŽǁ ĞƌƐ�ǁ ĂƐƚĞƐ͛ �ĞǆƚƌĂĐƚ�ĐŽŵďŝŶĂƟŽŶ�ƚƌĞĂƚŵĞŶƚ͘ �̂ ĞĐŽŶĚůǇ͕�
ƚŽ�ĞŶŚĂŶĐĞ�ĂŶƟŽǆŝĚĂŶƚ�ĂĐƟǀ ŝƚǇ�ŽĨ�ƐŶĂŝů�ŵƵĐƵƐ͕ �ŝƚ�ǁ ĂƐ�ĞǆƚƌĂĐƚĞĚ�ŝŶ�Ă�ŚǇĚƌŽĂůĐŽŚŽůŝĐ�ƐŽůƵƟŽŶ�ĂŶĚ�
subsequently freeze-dried. Snail mucus extract was then used to develop snail mucus-coated gold
ŶĂŶŽƉĂƌƟĐůĞƐ�;^D -EWͿ�ǁ ŚŝĐŚ�ĞǆŚŝďŝƚĞĚ�ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�ƉƌŽƉĞƌƟĞƐ͘ ��Ž-treatment with LPS and SM-NP
significantly reduced pro-ŝŶŇĂŵŵĂƚŽƌǇ�ĐǇƚŽŬŝŶĞƐ�ƚƌĂŶƐĐƌŝƉƟŽŶ�ĂŶĚ�ƌĞůĞĂƐĞ͘�t Ğ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ŇŽǁ ĞƌƐ�
ǁ ĂƐƚĞƐ�ĐĂŶ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�ǀ ĂůŝĚ�ĐĂŶĚŝĚĂƚĞƐ�ĨŽƌ�ĐŽƐŵĞĐĞƵƟĐĂů�ĂƉƉůŝĐĂƟŽŶƐ�ƚŽ�ĞŶƌŝĐŚ�ƚŚĞ�ƐŶĂŝů�ŵƵĐƵƐ�ďĂƐĞĚ�
ĂŶƟ-age products already present in the market. Moreover, we proved that snail mucus is suitable for
ĐƌĞĂƟŶŐ�ŝŶŶŽǀ ĂƟǀ Ğ�ĨŽƌŵƵůĂƟŽŶƐ͘ �
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Abstract

E Žǁ ĂĚĂǇƐ͕ �ƐĞǀ ĞƌĂů�ƐƚƵĚŝĞƐ�ŚĂǀ Ğ�ŚŝŐŚůŝŐŚƚĞĚ�ƚŚĞ�ĂďŝůŝƚǇ�ŽĨ�ƐŶĂŝů�ŵƵĐƵƐ�ŝŶ�ŵĂŝŶƚĂŝŶŝŶŐ�ŚĞĂůƚŚǇ�ƐŬŝŶ�ĐŽŶĚŝƟŽŶƐ�
ĚƵĞ�ƚŽ�ŝƚƐ�ĞŵŽůůŝĞŶƚ͕ �ƌĞŐĞŶĞƌĂƟǀ Ğ�ĂŶĚ�ƉƌŽƚĞĐƟǀ Ğ�ƉƌŽƉĞƌƟĞƐ͘ �/Ŷ�ƉĂƌƟĐƵůĂƌ͕�ŵƵĐƵƐ�ĚĞƌŝǀ ĞĚ�ĨƌŽŵ�, ͘ �ĂƐƉĞƌƐĂ�
muller has been reported to have beneficŝĂů�ƉƌŽƉĞƌƟĞƐ�ƐƵĐŚ�ĂƐ�ĂŶƟŵŝĐƌŽďŝĂů�ĂĐƟǀ ŝƚǇ�ĂŶĚ�ǁ ŽƵŶĚ�ƌĞƉĂŝƌ�
capacity1-3. In order to enhance beneficial effects of snail mucus two different approaches were exploited: 
ĞŶƌŝĐŚŵĞŶƚ�ǁ ŝƚŚ�ĂŶƟŽǆŝĚĂŶƚ�ĐŽŵƉŽƵŶĚƐ�ĚĞƌŝǀ ĞĚ�ĨƌŽŵ�ĞĚŝďůĞ�ŇŽǁ ĞƌƐ�ǁ ĂƐƚĞƐ�;�ĐŵĞůůĂ�ŽůĞacera, Centaurea
�ŝĂŶƵƐ͕ �dĂŐĞƚĞƐ�ĞƌĞĐƚĂ͕ ��ĂůĞŶĚĂ�Žĸ ĐŝŶĂůŝƐ͕ �D ŽƌŝŶŐĂ�KůĞŝĨĞƌĂͿ�ĂŶĚ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŝŶŶŽǀ ĂƟǀ Ğ�ŶĂŶŽƉĂƌƟĐůĞƐ�
ǁ ŝƚŚ�ĂĚĚĞĚ�ƚŚĞƌĂƉĞƵƟĐ�ǀ ĂůƵĞ͘�dŚƵƐ͕ �hs �-damage and LPS-ŝŶĚƵĐĞĚ�ŝŶŇĂŵŵĂƟŽŶ�ǁ ĞƌĞ�ƵƐĞĚ�ĂƐ�ŵŽĚĞůƐ�ƚŽ�
ŝŶǀ ĞƐƟŐĂƚĞ�ŝŶ�ǀ ŝƚƌŽ�ƚŚĞ�ĐǇƚŽƉƌŽƚĞĐƟǀ Ğ�Ğī ĞĐƚƐ�ŽĨ�ďŽƚŚ�ĞǆƚƌĂĐƚƐ�ĂŶĚ�ŶĂŶŽƉĂƌƟĐůĞƐ͘ �&ŝƌƐƚůǇ͕�ƚŚĞ�ŐƌĞĞŶ�ŵĞƚŚŽĚ�
ƵůƚƌĂƐŽƵŶĚ�ĂƐƐŝƐƟƚĞĚ�ĞǆƚƌĂĐƟŽŶ͕ �ǁ ĂƐ�ƵƐĞĚ�ƚŽ�ŽďƚĂŝŶ�ĂŶ��ĚŝďůĞ�ŇŽǁ Ğƌ�ǁ ĂƐƚĞƐ�ĞǆƚƌĂĐƚ͘ �ZĞƐƵůƚƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�
ƚŚĂƚ�ŇŽǁ ĞƌƐ�ǁ ĂƐƚĞ�ĞǆƚƌĂĐƚ͛ Ɛ�ƉŽůǇƉŚĞŶŽůƐ�ďŽŽƐƚĞĚ�ĂŶƟŽǆŝĚĂŶƚ�ĂĐƟǀ ŝƚǇ�ŽĨ�ƐŶail mucus providing
ĐǇƚŽƉƌŽƚĞĐƟǀ Ğ�Ğī ĞĐƚƐ�ŝŶ�ŬĞƌĂƟŶŽĐǇƚĞƐ�ĞǆƉŽƐĞĚ�ƚŽ�hs ��͘��ĚĚŝƟŽŶĂůůǇ͕�' ,̂ �ĐŽŶƚĞŶƚ͕ �ZK^�ĂŶĚ�>KK , �ůĞǀ ĞůƐ�
ǁ ĞƌĞ�ƌĞĚƵĐĞĚ�ĨŽůůŽǁ ŝŶŐ�ƐŶĂŝů�ŵƵĐƵƐ�ĂŶĚ�ĞĚŝďůĞ�ŇŽǁ ĞƌƐ�ǁ ĂƐƚĞƐ͛ �ĞǆƚƌĂĐƚ�ĐŽŵďŝŶĂƟŽŶ�ƚƌĞĂƚŵĞŶƚ͘ �̂ ĞĐŽŶĚůǇ͕�
ƚŽ�ĞŶŚĂŶĐĞ�ĂŶƟŽǆŝĚĂŶƚ�ĂĐƟǀ ŝƚǇ�ŽĨ�ƐŶĂŝů�ŵƵĐƵƐ͕ �ŝƚ�ǁ ĂƐ�ĞǆƚƌĂĐƚĞĚ�ŝŶ�Ă�ŚǇĚƌŽĂůĐŽŚŽůŝĐ�ƐŽůƵƟŽŶ�ĂŶĚ�
subsequently freeze-dried. Snail mucus extract was then used to develop snail mucus-coated gold
ŶĂŶŽƉĂƌƟĐůĞƐ�;^D -EWͿ�ǁ ŚŝĐŚ�ĞǆŚŝďŝƚĞĚ�ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�ƉƌŽƉĞƌƟĞƐ͘ ��Ž-treatment with LPS and SM-NP
significantly reduced pro-ŝŶŇĂŵŵĂƚŽƌǇ�ĐǇƚŽŬŝŶĞƐ�ƚƌĂŶƐĐƌŝƉƟŽŶ�ĂŶĚ�ƌĞůĞĂƐĞ͘�t Ğ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ŇŽǁ ĞƌƐ�
ǁ ĂƐƚĞƐ�ĐĂŶ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�ǀ ĂůŝĚ�ĐĂŶĚŝĚĂƚĞƐ�ĨŽƌ�ĐŽƐŵĞĐĞƵƟĐĂů�ĂƉƉůŝĐĂƟŽŶƐ�ƚŽ�ĞŶƌŝĐŚ�ƚŚĞ�ƐŶĂŝů�ŵƵĐƵƐ�ďĂƐĞĚ�
ĂŶƟ-age products already present in the market. Moreover, we proved that snail mucus is suitable for
ĐƌĞĂƟŶŐ�ŝŶŶŽǀ ĂƟǀ Ğ�ĨŽƌŵƵůĂƟŽŶƐ͘ �
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��ŐƌĞĞŶ�ƉĂƚŚ�ƚŽ�ƚŚĞ�ƌĞĐŽǀ ĞƌǇ�ŽĨ�ďŝŽĂĐƟǀ Ğ�ŵŽůĞĐƵůĞƐ�ĨƌŽŵ�ďƵĐŬǁ ŚĞĂƚ�ŚƵƐŬ
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Abstract

�ƵĐŬǁ ŚĞĂƚ�ŝƐ�Ă�ƐƵŵŵĞƌ�ŐƌŽǁ ŝŶŐ�ƉƐĞƵĚŽĐĞƌĞĂů�ƚŚĂƚ�ŚĂƐ�ĂƩ ƌĂĐƚĞĚ�ĐŽŶƐŝĚĞƌĂďůĞ�ŝŶƚĞƌĞƐƚ thanks to its
ĞǆĐĞůůĞŶƚ�ŶƵƚƌŝƟŽŶĂů�ǀ ĂůƵĞ�ĂŶĚ�ůŽǁ �ĞŶǀ ŝƌŽŶŵĞŶƚĂů�ŝŵƉĂĐƚ͘ ��ƵĐŬǁ ŚĞĂƚ�ƌĞƋƵŝƌĞƐ�ůŽǁ �ĚŽƐĞƐ�ŽĨ�ĨĞƌƟůŝǌĞƌƐ�ĂŶĚ�
ĚŽĞƐ�ŶŽƚ�ŶĞĞĚ�ƉĞƐƟĐŝĚĞƐ͘ �E ŽƚĞǁ ŽƌƚŚŝůǇ͕�ďƵĐŬǁ ŚĞĂƚ�ŝƐ�Ă�ŚĞĂůƚŚǇ�ĂůƚĞƌŶĂƟǀ Ğ�ƚŽ�ŐůƵƚĞŶ-containing grain. The
first step of buckwheat procĞƐƐŝŶŐ�ŝƐ�ŚƵƐŬ�ƌĞŵŽǀ Ăů�ƚŚƌŽƵŐŚ�ĚĞĐŽƌƟĐĂƟŽŶ͕ �Ă�ƉƌŽĐĞƐƐ�ƚŚĂƚ�ƉƌŽĚƵĐĞƐ�Ă�
ƐŝŐŶŝĮ ĐĂŶƚ�ĂŵŽƵŶƚ�ŽĨ�ďǇƉƌŽĚƵĐƚƐ͘ ��ƵĐŬǁ ŚĞĂƚ�ŚƵƐŬ�ŚĂƐ�ƐŚŽǁ Ŷ�ƚŽ�ďĞ�Ă�ƌŝĐŚ�ƐŽƵƌĐĞ�ŽĨ�ďŝŽĂĐƟǀ ĞƐ�ĂƐ�ǁ Ğůů�ĂƐ�ŽĨ�
ǀ ĂƌŝŽƵƐ�ŽƚŚĞƌ�ŵĂƚĞƌŝĂůƐ͕ �ŝŶĐůƵĚŝŶŐ�ĐĞůůƵůŽƐĞ�ĂŶĚ�ůŝŐŶŽĐĞůůƵůŽƐĞ�ĨƌĂĐƟŽŶƐ͘ �dŚe recovery of these species can
ďĞ�ďĞŶĞĮ ĐŝĂů�ƚŽ�ŚƵŵĂŶ�ŶƵƚƌŝƟŽŶ�Žƌ�ĞǆƉůŽŝƚĞĚ�ŝŶ�ƚŚĞ�ĐŽŶƚĞǆƚ�ŽĨ�ŵĂŶǇ�ŝŶĚƵƐƚƌŝĂů�ĂƉƉůŝĐĂƟŽŶƐ͘ �dŚĞ�ŽďũĞĐƟǀ Ğ�
ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ŝƐ�ƚŽ�ƉƌŽƉŽƐĞ�Ă�͞ŐƌĞĞŶ͟ �ǀ ĂůŽƌŝƐĂƟŽŶ�ŵĞƚŚŽĚ�ĨŽƌ�ƚŚĞ�ďŝŽĂĐƟǀ Ğ�ƌĞĐŽǀ ĞƌǇ�ĨƌŽŵ�ďƵĐŬǁ ŚĞĂƚ�ŚƵƐŬ͕�
ďǇ�ĞǆƉůŽŝƟŶŐ�Ěŝī ĞƌĞŶƚ�ĞǆƚƌĂĐƟŽŶ�ŵĞƚŚŽĚƐ͕ �ƐƵĐŚ�ĂƐ�hůƚƌĂƐŽƵŶĚ��ƐƐŝƐƚĞĚ��ǆƚƌĂĐƟŽŶ�;h��Ϳ�ĂŶĚ�D ŝĐƌŽǁ Ăǀ Ğ�
�ƐƐŝƐƚĞĚ��ǆƚƌĂĐƟŽŶ�;D ��Ϳ͘ �dŚĞƐĞ�ƉƌŽĐĞĚƵƌĞƐ�ŚĂǀ Ğ�ďĞĞŶ�Ğǀ ĂůƵĂƚĞĚ�ďǇ�ƵƐŝŶŐ�ǁ ĂƚĞƌ-based media as the
ƐŽůǀ ĞŶƚ͕ �ĂŶĚ�ƌĞƐƵůƚƐ�ŚĂǀ Ğ�ďĞĞŶ�ĐŽŵƉĂƌĞĚ�ƚŽ�ŽŶĞ�ŽĨ�ƚŚĞ�ƚƌĂĚŝƟŽŶĂůĞǆƚƌĂĐƟŽŶ�ŵĞƚŚŽĚƐ͕ �ŝŶǀ Žůǀ ŝŶŐ�ƚŚĞ�ƵƐĞ�ŽĨ�
ĂĐŝĚŝĮ ĞĚ�ŵĞƚŚĂŶŽů͘�dŚĞ�ďŝŽĂĐƟǀ Ğ�ŵŽůĞĐƵůĞƐ�ĞǆƚƌĂĐƚĞĚ�ŝŶ�ďŽƚŚ�ĐŽŶĚŝƟŽŶƐ�ǁ ĞƌĞ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ŝŶ�ƚĞƌŵƐ�ŽĨ�
ƉƌŽĮ ůĞ͕�ƌĞůĂƟǀ Ğ�ĂďƵŶĚĂŶĐĞ͕�ĂŶĚ�ĂŶƟŽǆŝĚĂŶƚ�ĂĐƟǀ ŝƚǇ͕�ƐŚŽǁ ŝŶŐ�ŝŵƉƌŽǀ ĞĚ�Žǀ ĞƌĂůů�ǇŝĞůĚƐ�ĂŶĚ�Ă�ŚŝŐŚĞƌ�ĐŽŶƚĞŶƚ�
of ƌĞůĞǀ ĂŶƚ�ďŝŽĂĐƟǀ Ğ�ƐƉĞĐŝĞƐ�ŝŶ�ƚŚĞ�͞ŐƌĞĞŶ͟ �ĞǆƚƌĂĐƚƐ͘ �dŚĞ�ƉŽƚĞŶƟĂů�ƉƌŽƚĞĐƟǀ Ğ�Ğī ĞĐƚƐ�ŽĨ�ďŝŽĂĐƟǀ Ğ�
ĐŽŵƉŽƵŶĚƐ�ŽŶ�ĐĞůů�ŝŶŇĂŵŵĂƟŽŶ�ǁ ĂƐ�ƐƚƵĚŝĞĚ�ŽŶ�ŚƵŵĂŶ��ĂĐŽ-Ϯ�ĐĞůůƐ͕ �ŝŶĚŝĐĂƟŶŐ�ƐŝŐŶŝĮ ĐĂŶƚ�Ğī ĞĐƚƐ�ŽĨ�ƚŚĞ�
͞ ŐƌĞĞŶ͟ �ĞǆƚƌĂĐƚƐ�ŽŶ�ƐĞůĞĐƚĞĚ�ŝŶŇĂŵŵĂƟŽŶ�ďŝŽŵĂƌŬĞƌƐ͘ /ŶĨŽƌŵĂƟŽŶ�ĨƌŽŵ�ƚŚĞƐĞ�ƐƚƵĚŝĞƐ�ǁ ŝůů�ĂůůŽǁ �ƚŽ�ĚĞĮ ŶĞ�
the possible use(s) of individual materials in food and non-food products.
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Giovanni Sposito1,2͕ �ZŽƐĂůŝĂ�WĞůůŝƩĞƌŝ3, Rosaria Grasso4, Julia Bisicchia1, Michela Spatuzza3͕ �' ŝƵƐĞƉƉŝŶĂ�ZĂĐŝƟ1,

Agata Scordino4,5, Agata Campisi1,2

1Department of Drug and Health Sciences, University of Catania, 95125 Catania, Italy, Catania, Italy.
2��ZE h d͕�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ�ĨŽƌ�E ƵƚƌĂĐĞƵƟĐĂůƐ�ĂŶĚ�, ĞĂůƚŚ�WƌŽĚƵĐƚƐ͕ �hŶŝǀ ĞƌƐŝƚǇ�ŽĨ��ĂƚĂŶŝĂ͕ �ϵϱϭϮϱ��ĂƚĂŶŝĂ͕ �

Italy, Catania, Italy. 3/ŶƐƟƚƵƚĞ�ĨŽƌ��ŝŽŵĞĚŝĐĂů�ZĞƐĞĂƌĐŚ�ĂŶĚ�/ŶŶŽǀ ĂƟŽŶ�;/Z/�Ϳ͕ �EĂƟŽŶĂů�ZĞƐĞĂƌĐŚ��ŽƵŶĐŝů͕�

95126 Catania, Italy, Catania, Italy. 4�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ��ƐƚƌŽŶŽŵǇ�͞�Ʃ ŽƌĞ�D ĂũŽƌĂŶĂ͟ ͕ �hŶŝǀ ĞƌƐŝƚǇ�ŽĨ�

Catania, 95123 Catania, Italy, Catania, Italy. 5>ĂďŽƌĂƚŽƌŝ�EĂǌŝŽŶĂůŝ�ĚĞů�̂ ƵĚ͕ �E ĂƟŽŶĂů�/ŶƐƟtute for Nuclear

Physics, 95123 Catania, Italy, Catania, Italy

Abstract

�ůǌŚĞŝŵĞƌΖƐ�ĚŝƐĞĂƐĞ�;��Ϳ�ŝƐ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ĂŐŐůŽŵĞƌĂƚĞĚ�ƉƌŽƚĞŝŶƐ�ĐŽŶƐƟƚƵĞĚ�ďǇ�ĂŵǇůŽŝĚ-beta (Aβ). Aβ 
ƉŽƐƐĞƐƐĞƐ�ŶĞƵƚŽǆŝĐ�Ğī ĞĐƚ�ĂŶĚ�ŝƐ�ĂůƐŽ�Ă�ƐƵďƐƚƌĂƚĞ�ŽĨ�ƟƐƐƵĞ�ƚƌĂŶƐŐůƵƚĂŵŝŶĂƐĞ�;d' ϮͿ͕ �ĂŶ�ƵďŝƋƵŝƚĂƌŝĂŶ�ƉƌŽƚĞŝŶ�



ƚŚĂƚ�ƉůĂǇƐ�Ă�ŬĞǇ�ƌŽůĞ�ŝŶ��� ͘ �&ŝŶĚŝŶŐƐ�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�ŝŶ����ŝƐ�ŝŶǀ Žůǀ ĞĚ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ĂŶĚ�ƚŚĂƚ�ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�
ǁ ŝƚŚ�ĂŶƟŽǆŝĚĂŶƚƐ�ŵŝƟŐĂƚĞƐ�ƚŚĞ�Ğī ĞĐƚƐ�ŽĨ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ŝŶ�ƚŚĞ�ĐĞŶƚƌĂů�ŶĞƌǀ ŽƵƐ�ƐǇƐƚĞŵ͘ �/Ŷ�ƉĂƌƟĐƵůĂƌ͕�
ĂƐƚĂǆĂŶƚŚŝŶ͕ �ĂŶ�ĂŶƟŽǆŝĚĂŶƚ�ǁ ŝƚŚ�ĂŶƟŇĂŵŵĂƚŽƌǇ�ƉƌŽƉĞƌƟĞƐ͕ �ĐŽƵůĚ�ŚĂǀ Ğ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƚŚĞƌĂƉĞƵƟĐ�ƌŽůĞ�ŝŶ�
AD. Herein, we have evaluated the effect of astaxanthin pretreatment on olfactory ensheathing cells (OECs) 
ĞǆƉŽƐĞĚ�ƚŽ�ƚŚĞ�ŶĂƟǀ Ğ�ƉĞƉƟĚĞ�ŽĨ��β(1-42) or its fragments Aβ(25–35) and Aβ(35–25). OECs are glial cells 
ůŽĐĂƚĞĚ�ŝŶ�ƚŚĞ�ŽůĨĂĐƚŽƌǇ�ƐǇƐƚĞŵ͕ �ƚŚĞ�Į ƌƐƚ�ƚŽ�ƐŚŽǁ �Ă�ĚĞĮ Đŝƚ�ŝŶ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĚŝƐĞĂƐĞƐ͘ �s ŝŵĞŶƟŶ͕ �' &�W͕�
ŶĞƐƟŶ͕ �ĐǇĐůŝŶ��ϭ͕ �d' Ϯ�ĞǆƉƌĞƐƐŝŽŶ�ĂŶĚ�ƚŚĞ�ĂĐƟǀ ĂƟŽŶ�ŽĨ�ƚŚĞ�ĂƉŽƉƚŽƟĐ�ƉĂƚŚǁ ĂǇ�ǁ ĞƌĞ�ĂƐƐĞƐƐĞĚ�ƚŚƌŽƵŐŚ�
immunocytochemical techniquĞƐ͘ �dŚĞ�ƉĞƌĐĞŶƚĂŐĞ�ŽĨ�ĐĞůů�ǀ ŝĂďŝůŝƚǇ�ĂŶĚ�ZK^�ůĞǀ ĞůƐ�ǁ ĞƌĞ�ĚĞƚĞĐƚĞĚ͘ �/Ŷ�ĂĚĚŝƟŽŶ͕ �
to monitor the mitochondrial status, we used delayed luminescence (DL). We found that astaxanthin was
able to reduce TG2 expression up-regulated by Aβ, reducing also GFAP and VŝŵĞŶƟŶ�ůĞǀ ĞůƐ͘ ��ƐƚĂǆĂŶƚŚŝŶ�
pre-ƚƌĞĂƚŵĞŶƚ�ƐƟŵƵůĂƚĞƐ�ĐĞůůƵůĂƌ�ƌĞƉĂŝƌ�ŝŶĐƌĞĂƐŝŶŐ�ĐǇĐůŝŶ��ϭ�ĂŶĚ�ŶĞƐƟŶ�ůĞǀ ĞůƐ�ĂŶĚ�ŝŶŚŝďŝŶŐ�ĂƉŽƉƚŽƟĐ�
ƉĂƚŚǁ ĂǇ�ĂĐƟǀ ĂƟŽŶ͘ �t Ğ�ŽďƐĞƌǀ ĞĚ�Ă�ƐŝŐŶŝĮ ĐĂŶƚ�ĐŚĂŶŐĞ�ŽĨ��>�ŝŶƚĞŶƐŝƚǇ�ŝŶ�K��Ɛ�ĞǆƉŽƐĞĚ�ƚŽ�ƚŚĞ�ƚŽǆŝĐ�ĨƌĂŐŵĞŶƚ�
Aβ (25-35), that completely disappear when OECs were pre-ŝŶĐƵďĂƚĞĚ�ǁ ŝƚŚ�ĂƐƚĂǆĂŶƟŶ͘ �dŚĞƌĞĨŽƌĞ͕�ǁ Ğ�ĐĂŶ�
ƐƵŐŐĞƐƚ�ƚŚĂƚ�ĂƐƚĂǆĂŶƚŚŝŶ�ƉƌĞƚƌĞĂƚŵĞŶƚ�ĐŽƵůĚ�ƌĞƉƌĞƐĞŶƚ�ĂŶ�ŝŶŶŽǀ ĂƟǀ Ğ�ŵĞĐŚĂŶŝƐŵ�ƚŽ�ĐŽƵŶƚĞƌĂĐƚ�ƚŚĞ�
aberrant TG2 overexpression in AD.
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Perfluorinated compounds impact bone cells homeostasis in a zebrafish model for 
dominant osteogenesis imperfecta
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Abstract

Perfluorinated compounds (PFCs), widely used in industrial field, are chemicals characterized by the 
replacement of all hydrogen atoms on the carbon chain with fluorine. They are poorly biodegradable and 
accumulate in the environment. Excessive exposure to PFCs is known to be toxic for healthy individuals and
ŝƚ�ĐŽƵůĚ�ŚĂǀ Ğ�Ğǀ ĞŶ�ǁ ŽƌƐƚ�Ğī ĞĐƚ�ŽŶ�ŵŽƌĞ�ĨƌĂŐŝůĞ�ƉĞŽƉůĞ͘�WĂƌƟĐƵůĂƌůǇ͕�ǁ Ğ�Ăŝŵ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�
W&�Ɛ�ŽŶ�ŝŶĚŝǀ ŝĚƵĂůƐ�Ăī ĞĐƚĞĚ�ďǇ�ŽƐƚĞŽŐĞŶĞƐŝƐ�ŝŵƉĞƌĨĞĐƚĂ�;K /Ϳ͕ �Ă�ƌĂƌĞ�ďƌŝƩ ůĞ�ďŽŶĞ�ŐĞŶĞƟĐ�ĚŝƐĞĂse mainly
ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ŵƵƚĂƟŽŶƐ�ŝŶ�ŐĞŶĞƐ�ĞŶĐŽĚŝŶŐ�ĐŽůůĂŐĞŶ�/͕�ĂŶĚ�ƌĞƉƌĞƐĞŶƟŶŐ�Ă�ŵŽĚĞů�ĨŽƌ�ũƵǀ ĞŶŝůĞ�
ŽƐƚĞŽƉŽƌŽƐŝƐ͘ �K /�ŝŶĚŝǀ ŝĚƵĂůƐ�ĂƌĞ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ĚĞĨĞĐƚ�ŝŶ�ďŽŶĞ�ĐĞůů�Ěŝī ĞƌĞŶƟĂƟŽŶ�ĂƐƐŽĐŝĂƚĞĚ�ƚŽ�ƉŽŽƌ�
ŵŝŶĞƌĂůŝǌĂƟŽŶ͕ �ƌĞƐƵůƟŶŐ�ŝŶ�ĨƌĂŐŝůĞ�ĂŶĚ�ŵŝƐƐŚĂƉĞĚ�ďŽŶĞƐ͘ �dŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�W&�Ɛ�ŽŶ�K /�ďŽŶĞ�ǁ Ğ�
exploited the zebrafish Chihuahua (Chi/+), a well validated model for dominant OI. Chi/+ crossed with the
transgenic line Tg(OlSp7:nlsGFP) expressing GFP under the early osteoblast marker Osterix were used to
follow in vivo ďŽŶĞ�ĐĞůů�Ěŝī ĞƌĞŶƟĂƟŽŶ͘ �Chi/+;Tg(OlSp7:nlsGFP) larvae were treated with perfluorooctanoic 
ĂĐŝĚ�;W&K�Ϳ�ĨŽƌ�ϲ�ĚĂǇƐ͘ �&ŽůůŽǁ ŝŶŐ�Į ǆĂƟŽŶ�ĂŶĚ�ďŽŶĞ�ƐƉĞĐŝĮ Đ�ƐƚĂŝŶŝŶŐ�ǁ ŝƚŚ�ĂůŝǌĂƌŝŶ�ƌĞĚ͕ �ŽƐƚĞŽďůĂƐƚ�
Ěŝī ĞƌĞŶƟĂƟŽŶ�ĂŶĚ�ďŽŶĞ�ŵŝŶĞƌĂůŝǌĂƟŽŶ�ǁ ĞƌĞ�Ğǀ ĂůƵĂƚĞĚ͘ �ƋW�Z�ĂŶĂůǇƐŝƐ�ŽĨ�ƉƌŽůŝĨĞƌĂƟŽŶ͕ �ĂƉŽƉƚŽƐŝƐ͕ �
ŽƐƚĞŽďůĂƐƚ�ĂŶĚ�ĂĚŝƉŽĐǇƚĞ�Ěŝī ĞƌĞŶƟĂƟŽŶ�ŵĂƌŬĞƌƐ�ǁ ĂƐ�ƉĞƌĨŽƌŵĞĚ͘ �W&K��ĞǆƉŽƐƵƌĞ�ƌĞĚƵĐĞĚ�ŵŝŶĞƌĂů�
ĚĞƉŽƐŝƟŽŶ�ŝŶ�ŵƵƚĂŶƚƐ�ĂŶĚ�ǁ ŝůĚ�ƚǇƉĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�ĐŽŶƚƌŽůƐ�ĂŶĚ�ŝŵƉĂŝƌĞĚ�ƉƌĞ-ŽƐƚĞŽďůĂƐƚƐ�Ěŝī ĞƌĞŶƟĂƟŽŶ�ŝŶ�
Chi/+ ůĂƌǀ ĂĞ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ĂŶ�ƵƉƌĞŐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ƉƌŽ-ĂƉŽƉƚŽƟĐ�ŵĂƌŬĞƌbcl-2 was observed upon PFOA
ĞǆƉŽƐƵƌĞ͘�KƵƌ�ĚĂƚĂ�ƌĞƉƌĞƐĞŶƚ�Ă�Į ƌƐƚ�ǁ ĂƌŶŝŶŐ�ƐŝŐŶ͕ �ƐƵŐŐĞƐƟŶŐ�Ă�ŶĞŐĂƟǀ Ğ�ŝŵƉĂĐƚ�ŽĨ�W&�Ɛ�ĞǆƉŽƐƵƌĞ�ŽŶ�
skeleton.
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Abstract

Tuberculosis remains a global health issue and one of the leading causes of death worldwide. In this frame,
the appearance ŽĨ�ŵƵůƟ-ĚƌƵŐ�ƌĞƐŝƐƚĂŶĐĞ�ƐƚƌĂŝŶƐ�ŚĂƐ�ĨƵƌƚŚĞƌ�ĞŵƉŚĂƐŝǌĞĚ�ƚŚĞ�ŶĞĞĚ�ƚŽ�ŝĚĞŶƟĨǇ�ŶĞǁ �ƚĂƌŐĞƚƐ�ĨŽƌ�
ĚŝĂŐŶŽƐƟĐƐ͕ �ĚƌƵŐƐ�ĂŶĚ�ǀ ĂĐĐŝŶĞƐ͘

�ůƚŚŽƵŐŚ�ŝƚƐ�ƉŚǇƐŝŽůŽŐŝĐĂů�ƌŽůĞ�ŝŶ�D ǇĐŽďĂĐƚĞƌŝƵŵ�ƚƵďĞƌĐŽůŽƐŝƐ�;D ƚďͿ�ŚĂƐ�ŶŽƚ�ďĞĞŶ�ĐůĂƌŝĮ ĞĚ�ǇĞƚ͕ �ƚŚĞ�ƉƵƚĂƟǀ Ğ�
thiosulfate-ƐƵůĨƵƌƚƌĂŶƐĨĞƌĂƐĞ�̂ ƐĞ��ĂƉƉĞĂƌƐ�ĂƐ�Ă�ƉŽƚĞŶƟĂů�ĚƌƵŐ�ƚĂƌŐĞƚ�ĐĂŶĚŝĚĂƚĞ�ƐŝŶĐĞ�ŝƚƐ�ƚŽ�ŝŶǀ Žůǀ ĞŵĞŶƚ�ŝŶ�
D ƚď�ŵĂĐƌŽƉŚĂŐĞ�ŝŶĨĞĐƟŽŶ�ĂŶĚ�ŽǆŝĚĂƟǀ Ğ�stress resistance pathways has been widely demonstrated.

/Ŷ�ƉĂƌƟĐƵůĂƌ͕�ƚŚŝƐ�ƉƌŽũĞĐƚ�ĂŝŵƐ�Ăƚ�ŐĂƚŚĞƌŝŶŐ�ŬŶŽǁ ůĞĚŐĞ�ŽŶ�ƚŚĞ�ďŝŽĐŚĞŵŝĐĂů�ĂŶĚ�ďŝŽƉŚǇƐŝĐĂů�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞ�
rhodanese-ůŝŬĞ�ƉƌŽƚĞŝŶ�̂ ƐĞ�͘ �̂ ŝŶĐĞ�ďŝŽŝŶĨŽƌŵĂƟĐƐ�ĂůůŽǁ ĞĚ�ƚŚĞ�ŝĚĞŶƟĮ ĐĂƟŽŶ͕ �ĂƐ�Ă�ŶĞŝŐŚďŽƵƌŝŶŐ�ƐƐĞ��ŐĞŶĞ͕�
of a sequence that encodes for a yet uncharacterized SufE-like protein (SufE), and highlighted the co-
ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�ƉƵƚĂƟǀ Ğ�ŚŽŵŽůŽŐƐ�ĨŽƌ�ƚŚĞ�ŐĞŶĞƐ�ĞŶĐŽĚŝŶŐ�ƚŚĞ�ƚǁ Ž�ƉƌŽƚĞŝŶƐ͕ �ƚŚŝƐ�ƉƌŽũĞĐƚ�ĂůƐŽ�ĂŝŵƐ�Ăƚ�
ƉƌŽǀ ŝĚŝŶŐ�ĐŽŵƉƵƚĂƟŽŶĂů�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚĂů�Ğǀ ŝĚĞŶĐĞ�ŽĨ�ƚŚĞ�ŝŶƚĞƌĂĐƟŽŶ�ďĞƚǁ ĞĞŶ�̂ ƐĞ��ĂŶĚ�̂ ƵĨ�͘

Recombinant SseA and SufE were produced in E. coli as well folded monomeric protein, as highlighted by
circular dichroism and size-ĞǆĐůƵƐŝŽŶ�ĐŚƌŽŵĂƚŽŐƌĂƉŚǇ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘ ��ŶǌǇŵĂƟĐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�
demonstrate the ability of SseA to transfer sulfur from low-MW thiols to cyanide as an acceptor molecular
ĂŶĚ�ƚŚĂƚ�ŝƚƐ�ĞŶǌǇŵĂƟĐ�ĂĐƟǀ ŝƚǇ�ƐŚŽǁ Ɛ�ƵƉ�ƚŽ�Ă�ϰ-fold increase in the presence of SuFE. ITC and MST
measurements demonstrated that this increase results from a direct protein-ƉƌŽƚĞŝŶ�ŝŶƚĞƌĂĐƟŽŶ�ĂŶĚ�
allowed to measƵƌĞ�ďŝŶĚŝŶŐ�Ăĸ ŶŝƟĞƐ͘ �KŶŐŽŝŶŐ�ƐƚƵĚŝĞƐ�ĂƌĞ�ĂĚĚƌĞƐƐŝŶŐ�ƚŚĞ�ŝŶƚĞƌĂĐƟŽŶ�ƐƚŽŝĐŚŝŽŵĞƚƌǇ�ĂŶĚ�
mechanism, also by using conveniently designed mutants of the two proteins.
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Abstract

�ĐĐƵŵƵůĂƟŶŐ�Ğǀ ŝĚĞŶĐĞ�ƌĞǀ ĞĂůƐ�Ă�Ɖŝǀ ŽƚĂů�ƌŽůĞ�ŽĨ�ĚǇƐĨƵŶĐƟŽŶĂů�ŵŝĐƌŽŐůŝĂ�ŝŶ�ƚŚĞ�ƉĂƚŚŽŐĞŶĞƐŝƐ�ŽĨ��ůǌŚĞŝŵĞƌ�
�ŝƐĞĂƐĞ�;�� Ϳ͘ �dŚĞ�ĂĐƋƵŝƐŝƟŽŶ�ŽĨ�Ă�ƉĞĐƵůŝĂƌ�͞ƉƌŽ-AD” phenotype by microglial cells exacerbates the β 
amyloid (Aβ) cascade, which in turn contributes to ŵŝĐƌŽŐůŝĂů�ĂĐƟǀ ĂƟŽŶ�ĂŶĚ�ƐŚŝŌ�ƚŽǁ ĂƌĚƐ�ƉĂƚŚŽŐĞŶĞƟĐ�
hallmarks. From a molecular point of view, there is an urgent need to characterize these CNS primary
ŝŵŵƵŶĞ�ĐĞůůƐ͕ �ǁ ŚĞŶ�ĐŽŶƚƌŝďƵƟŶŐ�ƚŽ����ŽŶƐĞƚ͘ �dŚĞ�Ăŝŵ�ŽĨ�ƚŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�ǁ ĂƐ�ƚŚĞ�ƉƌŽƚĞŽŵŝĐƐ�
characteƌŝǌĂƟŽŶ�ŽĨ�ƉƌŝŵĂƌǇ�ŵŝĐƌŽŐůŝĂů�ĐĞůůƐ͕ �ĐŚĂůůĞŶŐĞĚ�Žƌ�ŶŽƚ�ǁ ŝƚŚ�ůŝƉŽƉŽůǇƐĂĐĐŚĂƌŝĚĞ�;>ŴͿ͕ �ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
neonatal Tg2576 (Tg) and wild-ƚǇƉĞ�;t dͿ�ŵŝĐĞ͘�dŚŝƐ�ĂůůŽǁ ĞĚ�ƵƐ�ƚŽ�Ğǀ ĂůƵĂƚĞ�ƚŚĞ�ƉƌŽƚĞŽŵĞ�ĂůƚĞƌĂƟŽŶƐ�ĚƵĞ�ƚŽ�
the exposure of microglia to soluble forms of Aβ ƉĞƉƟĚĞƐ�ǁ ŝƚŚŝŶ�ƚŚĞ�ďƌĂŝŶ�ŽĨ�dŐ�ŵŝĐĞ�ĚƵƌŝŶŐ�ŝŶƚƌĂƵƚĞƌŝŶĞ�
life. The four groups of samples (WT Ctrl, WT LPS, Tg Ctrl, Tg LPS) have been analyzed in a shotgun LC-
MS/MS experiment on a Synapt G2-^ŝ�D ĂƐƐ�ƐƉĞĐƚƌŽŵĞƚĞƌ�;t ĂƚĞƌƐͿ͘ �W���Ğǀ ŝĚĞŶĐĞĚ�Ă�ĨƵůů�ƐĞŐƌĞŐĂƟŽŶ�of Tg
cells from WT cells. Moreover, LPS treatment in vitro induced a marked change in Tg cells, while a milder
effect was observed on the proteome of WT cells. By comparing WT LPS and Tg LPS samples, over-
ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ĂŶĂůǇƐŝƐ�ĂŶĚ�' ĞŶĞ�̂ Ğƚ��ŶƌŝĐŚŵĞŶƚ��Ŷalysis evidenced lipid metabolism and trafficking, 
ƉĂƩĞƌŶ�ƌĞĐŽŐŶŝƟŽŶ�ƌĞĐĞƉƚŽƌƐ�ďŝŽƐŝŐŶĂůŝŶŐ͕�ĂŶĚ�ĐĞůůƵůĂƌ�ƐĞŶĞƐĐĞŶĐĞ�ĂƐ�ĞŶƌŝĐŚĞĚ�ĐĂƚĞŐŽƌŝĞƐ͘ �/Ŷ�ĐŽŶĐůƵƐŝŽŶ͕ �
these mechanisms (and related proteins) may be those that are mainly altered in the “pro-AD” microglial
phenotype and contribute to AD pathogenesis.
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Abstract

Pseudomonas aeruginosa (Pa) represents a major clinical and public health threat owing to the increasing
prevalence of community and hospital-ĂƐƐŽĐŝĂƚĞĚ�ŝŶĨĞĐƟŽŶƐ͘ �WĂ�ĐŽŶǀ ĞƌƚƐ�ƚŽ�Ă�ƉĞƌƐŝƐƚĞŶƚ�ĂŶƟďŝŽƟĐ-tolerant
ĨŽƌŵ�ŝŶ�ǁ ŚŝĐŚ�ƚƌĂĚŝƟŽŶĂů�ƚƌĞĂƚŵĞŶƚƐ�ĂƌĞ�ƉŽǁ ĞƌůĞƐƐ͘ �WĞƌƐŝƐƚĞƌ�ĐĞůůƐ͕ �ǁ ŚŝĐŚ�ĂƌĞ�ĂďƵŶĚĂŶƚ�ŝŶ�ďŝŽĮ ůŵƐ͕ �ĂƌĞ�
ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƌĞĐĂůĐŝƚƌĂŶƚ�ĐŚƌŽŶŝĐ�ŝŶĨĞĐƟŽŶƐ͖ �ƚŚĞƌĞĨŽƌĞ͕�ƚĂƌŐĞƟŶŐ�ƉĞƌƐŝƐƚĞƌƐ�ŝƐ�Ă�ƉƌŽŵŝƐŝŶŐ�ĂƉƉƌŽĂĐŚ�ŝŶ�ƚŚĞ�
fight agĂŝŶƐƚ�ŵƵůƟ-drug resistance. It has been recently shown that the signaling molecule hydrogen sulfide 
(H2^Ϳ�ƉůĂǇƐ�Ă�ĐƌŝƟĐĂů�ƌŽůĞ�ŝŶ�ĂŶƟďŝŽƟĐ�ƚŽůĞƌĂŶĐĞ͕�ĂŶĚ�ŐĞŶĞƟĐ�ĚŝƐƌƵƉƟŽŶ�ŽĨ�, 2S-ƉƌŽĚƵĐŝŶŐ�ĞŶǌǇŵĞƐ�ƐĞŶƐŝƟǌĞƐ�
Ă�ǁ ŝĚĞ�ƌĂŶŐĞ�ŽĨ�ƉĂƚŚŽŐĞŶƐ�ƚŽ�ĂŶƟďŝŽƟĐƐ�ϭ͕ �Ϯ͘�/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕�ǁ Ğ�ŚĂǀ Ğ�ĂĚĚƌĞƐƐĞĚ�ƚŚĞ�ŬŝŶĞƟĐ�ĂŶĚ�ƐƚƌƵĐƚƵƌĂů�
ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ƚǁ Ž�ĞŶǌǇŵĞƐ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ďƵůŬ�, 2^�ƉƌŽĚƵĐƟŽŶ�ŝŶ�WĂ͕ �ŝ͘Ğ͘ ͕ �ĐǇƐƚĂƚŚŝŽŶŝŶĞ�ďĞƚĂ-
synthase (PaCBS) and cystathionine gamma-lyase (PaCGL), which are pyridoxal 5’-phosphate (PLP)-
ĚĞƉĞŶĚĞŶƚ�ĞŶǌǇŵĞ�ƚŚĂƚ�ǁ ŽƌŬ�ŝŶ�ƚŚĞ�ƌĞǀ ĞƌƐĞ�ƚƌĂŶƐƐƵůĨƵƌĂƟŽŶ�ƉĂƚŚǁ ĂǇ�ƚŽ�ƉƌŽĚƵĐĞ�>-cysteine. The obtained
ďŝŽĐŚĞŵŝĐĂů�ĂŶĚ�ĐƌǇƐƚĂůůŽŐƌĂƉŚŝĐ�ĚĂƚĂ�ƉƌŽǀ ŝĚĞĚ�ŶĞǁ �ĐůƵĞƐ�ĂďŽƵƚ�ƚŚĞ�ƌĞŐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ƚǁ Ž�WĂ�, 2S-producing
enzymes and revealed significant strucƚƵƌĂů�ĂŶĚ�ŵĞĐŚĂŶŝƐƟĐ�Ěŝī ĞƌĞŶĐĞƐ�ďĞƚǁ ĞĞŶ�ƚŚĞ�ŚƵŵĂŶ�ĂŶĚ�ďĂĐƚĞƌŝĂů�
ĞŶǌǇŵĞƐ͘ �dŚŝƐ�ŝŶĨŽƌŵĂƟŽŶ�ŝƐ�ŽĨ�ŬĞǇ�ŝŵƉŽƌƚĂŶĐĞ�ĨŽƌ�ƚŚĞ�ƌĂƟŽŶĂů�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ŝŶŚŝďŝƚŽƌƐ�ĂďůĞ�ƚŽ�
ƐĞůĞĐƟǀ ĞůǇ�ďůŽĐŬ�ƚŚĞ�ƐŽƵƌĐĞ�ŽĨ�ďĂĐƚĞƌŝĂů�, 2^�ƚŚĂƚ�ĐĂŶ�ƐĞŶƐŝƟǌĞ�WĂ�ƉĞƌƐŝƐƚĞƌƐ�ƚŽ�ůŽǁ �ĚŽƐĞƐ�ŽĨ�ĐŽŶǀ ĞŶƟŽŶĂů�
ĂŶƟďŝŽƟĐƐ͘
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FAD synthase as a target for cancer therapy
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Abstract

FAD synthase (FADS, EC 2.7.7.2) catalyses the last step of the biosynthesis of flavin cofactors from riboflavin 
ĂŶĚ�ŝƐ�ƚŚĞƌĞĨŽƌĞ�ĞƐƐĞŶƟĂů�ĨŽƌ�ŇĂǀ ŽƉƌŽƚĞŽŵĞ�ďŝŽŐĞŶĞƐŝƐ͘ �/Ŷ�ŚƵŵĂŶƐ͕ �FLAD1 (OMIM: 610595) generates
Ěŝī ĞƌĞŶƚ�ŝƐŽĨŽƌŵƐ�ŽĨ�&��^�ďǇ�ĂůƚĞƌŶĂƟǀ Ğ�ƐƉůŝĐŝŶŐ͘�dŚĞ�ŬĞǇ�ƌŽůĞ�ŽĨ�&��^�ŝŶ�ŚƵŵĂŶ�ŚĞĂůƚŚ�ŚĂƐ�ďĞĞŶ�
ŚŝŐŚůŝŐŚƚĞĚ�ŝŶ�ƉĂƟĞŶƚƐ�ƐƵī ĞƌŝŶŐ�ĨƌŽŵ�Ă�ŶĞƵƌŽŵƵƐĐƵůĂƌ�ĚŝƐŽƌĚĞƌ�ĚĞƐĐƌŝďĞĚ�ĂƐ�>^D &>���;>ŝƉŝĚ�̂ ƚŽƌĂŐĞ�
Myopathy due to Flavin Adenin DiŶƵĐůĞƟĚĞ�̂ ǇŶƚŚĂƐĞ��ĞĮ ĐŝĞŶĐǇͿ�;KD /D ͗ �ϮϱϱϭϬϬͿ�;ϭͿ͘

Recently, altered expression of FLAD1 has been associated with different tumors, such as breast and gastric 
ĐĂŶĐĞƌ�;Ϯ͕ ϯ Ϳ͘ �hƐŝŶŐ�ƉĂŶĐƌĞĂƟĐ�ĚƵĐƚĂů�ĂĚĞŶŽĐĂƌĐŝŶŽŵĂ�;W���Ϳ�ĐĞůů�ůŝŶĞƐ͕ �ǁ Ğ�ĨŽƵŶĚ�ĂŶ�ŝŶĐƌĞĂƐĞĚ�
ĞǆƉƌĞƐƐŝŽŶͬ ĂĐƟǀ ŝƚǇ�ŽĨ�&��^�ŝŶ�ƚŚĞ�ƚƵŵŽƌ�ƉĂƌĞŶĐŚǇŵĂů�ĐĞůůƐ�;W�E�-1) and even more in their derived cancer
stem cells (CSCs) with respect to the normal HPDE cells (4).

With the aim of proposing FADS as a novel target for therapy, we tested the effect of three compounds 
ĂůƌĞĂĚǇ�ŬŶŽǁ Ŷ�ƚŽ�ŝŶŚŝďŝƚ�ďĂĐƚĞƌŝĂů�&��^�;ϱͿ�ŽŶ�ƚŚĞ�&���ƐǇŶƚŚĂƐĞ�ĂĐƟǀ ŝƚǇ�ƉĞƌĨŽƌŵĞĚ�ďǇ�ƚŚĞ�ďĞƐƚ�
characterized human isoform of FADS (FADS2), overexpressed in E. coli, and purified. Chicago Sky Blue 
;�^�Ϳ�ƌĞƐƵůƚĞĚ�ƚŚĞ�ŵŽƐƚ�Ğī ĞĐƟǀ Ğ�ŝŶŚŝďŝƚŽƌ͕�ƐŚŽǁ ŝŶŐ�ĂŶ�/�50 of approximately 1.5 μM. 

dŚĞ�Ğī ĞĐƚ�ŽĨ��^��ǁ ĂƐ�ƚŚĞŶ�ƚĞƐƚĞĚ�ŽŶ�&���ĨŽƌŵĂƟŽŶ�ĐĂƚĂůǇƐĞĚ�ďǇ�ĞǆƚƌĂĐƚƐ�ĨƌŽŵ�ƚŚĞ�W����ĐĞůů�ůŝŶĞƐ͕ �ǁ ŚĞƌĞ�
an IC50 in the μM range was confirmed͘ �D ŽƌĞ�ŝŵƉŽƌƚĂŶƚůǇ͕��^��ƐĞůĞĐƟǀ ĞůǇ�Ăī ĞĐƚĞĚ�ƚŚĞ�ǀ ŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ŚŝŐŚůǇ�
chemoresistant PANC-1 CSCs, showing its strong ability to inhibit cell growth, confirming FAD synthase as a 
novel pharmacological target for cancer therapy.
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�ǀ ĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ƌĞƐŝĚĞŶĐĞ�ƟŵĞ�ŽĨ�ŶĞǁ �ϰ-, WW��ŝŶŚŝďŝƚŽƌƐ�ĂƐ�ƐƚĂƌƟŶŐ�ƉŽŝŶƚ�ƚŽ�
provide novel strategies for AKU treatment

Giulia Bernardini, Alfonso Trezza, Giulia Romagnoli, Elena Petricci, Annalisa Santucci

Department of Biotechnology, Chemistry and Pharmacy, University of Siena, Via Aldo Moro 2, Siena, Italy

Abstract

�ůŬĂƉƚŽŶƵƌŝĂ�;�<hͿ�ŝƐ�ĂŶ�ƵůƚƌĂƌĂƌĞ�ĚŝƐĞĂƐĞ�ĐĂƵƐĞĚ�ďǇ�ƚŚĞ�ĚĞĮ ĐŝĞŶĐǇ�ŝŶ�ŚŽŵŽŐĞŶƟƐĂƚĞ�ϭ͕ Ϯ-dioxygenase
;, ' � Ϳ�ĂĐƟǀ ŝƚǇ�ŝŶ�ƚŚĞ�ƚǇƌŽƐŝŶĞ�ĐĂƚĂďŽůŝĐ�ƉĂƚŚǁ ĂǇ͕�ƌĞƐƵůƟŶŐ�ŝŶ�ƚŚĞ�ĂĐĐƵŵƵůĂƟŽŶ�ŽĨ�ŚŽŵŽŐĞŶƟƐŝĐ�ĂĐŝĚ�;, ' �Ϳ͘ �
K ǀ Ğƌ�ƟŵĞ͕�, ' ��ĂĐĐƵŵƵůĂƟŽŶ�ůĞĂĚƐ�ƚŽ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�ĂŶ�ŽĐŚƌŽŶŽƟĐ�ŵĞůĂŶŝŶ-like pigment, a dark deposit
ŝƌƌĞǀ ĞƌƐŝďůǇ�ďŽƵŶĚ�ƚŽ�ĐŽŶŶĞĐƟǀ Ğ�ƟƐƐƵĞ͘�KĐŚƌŽŶŽƐŝƐ�ƵƐƵĂůůǇ�ĐĂƵƐĞƐ�ƐĞǀ ĞƌĞ�ŽƐƚĞŽĂƌƚŚƌŽƉĂƚŚǇ�ĂŶĚ�ŚĞĂƌƚ�
ĐŽŵƉůŝĐĂƟŽŶƐ͕ �ƌĞƐƵůƟŶŐ�ŝŶ�ƐŝŐŶŝĮ ĐĂŶƚ�ĚŝƐĂďŝůŝƚǇ1͘ �/Ŷ�ƚŚĞ�ůĂƚĞ�ĚĞĐĂĚĞ͕�ƐĐŝĞŶƟĮ Đ�ƌĞƐĞĂƌĐŚ�ĨŽĐƵsed on the
development of inhibitors of 4-Hydroxyphenylpiruvate dioxygenase (4-HPPD), the enzyme-producing HGA.
The story of HPPD inhibitors began with the serendipitous discovery of natural herbicides produced by
plants for defense, all having triketone structure2,3͘ ��ĂƐĞĚ�ŽŶ�ƚŚŝƐ�ŝŶŚŝďŝƚŽƌǇ�ĂďŝůŝƚǇ͕�Ă�ďƌŝůůŝĂŶƚ�ŝŶƚƵŝƟŽŶ�ĂƌŽƐĞ�
ƚŽ�ƵƐĞ�E ŝƟƐŝŶŽŶĞ͕�E d��͕ �Ă�ƐǇŶƚŚĞƟĐ�ƚƌŝŬĞƚŽŶĞ͕�ƚŽ�ƚƌĞĂƚ�ƚǇƉĞ�ϭ�dǇƌŽƐŝŶĞŵŝĂ�ĂŶĚ��<h ͘ �̂ ŝŶĐĞ�ƚŚĞ�
ĂĚŵŝŶŝƐƚƌĂƟŽŶ�ŽĨ�E d���ĐĂŶ�ƌĞƐƵůƚ�ŝŶ�ƐĞǀ ĞƌĞ�ƐŝĚĞ�Ğī ĞĐƚƐ͕ �ĂƐ�Ă�ĐŽŶƐĞƋƵĞŶĐĞ�ŽĨ�ŝŶĐƌĞĂƐŝng tyrosine
ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ĐĂƵƐĞĚ�ďǇ�ƚŚĞ�ƚƌĞĂƚŵĞŶƚ͕ �ƚŚĞ�ŝĚĞŶƟĮ ĐĂƟŽŶ�ĂŶĚ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ŶĞǁ �ƉŽƚĞŶƟĂů�, WW��
ŝŶŚŝďŝƚŽƌƐ�ŝƐ�Ă�ƉƌŝŽƌŝƚǇ�ƚŽ�ŝŵƉƌŽǀ Ğ�ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�ŽĨ��<h�ƉĂƟĞŶƚƐ4.

/Ŷ�ƚŚŝƐ�ĚƌĂŵĂƟĐ�ƐĐĞŶĂƌŝŽ͕ �Ă�ƐĐƌĞĞŶŝŶŐ�ŽĨ�ƐĞǀ ĞƌĂů�ĂŶĂůŽŐƐ�ŽĨ�Ed���ŚĂƐ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ͕ �ĂŶĚ�ƚŚĞŝƌ�
ƚŽǆŝĐŽůŽŐŝĐĂů�ĂŶĚ�ƉŚĂƌŵĂĐŽŬŝŶĞƟĐƐ�ƉƌŽĮ ůĞƐ�Ğǀ ĂůƵĂƚĞĚ͗ �ĐĞůů�ƚŽǆŝĐŝƚǇ͕�ƚǇƌŽƐŝŶĞ�ĂĐĐƵŵƵůĂƟŽŶ͕ ���D �͘

D ŽƌĞŽǀ Ğƌ͕�ǁ Ğ�ƉƌŽǀ ŝĚĞ�ĂŶ�ŝŶŶŽǀ ĂƟǀ Ğ�ŝŶƚĞŐƌĂƚĞĚ�ŝŶ�ǀ ŝƚƌŽ�ĂŶĚ�ŝŶ�ƐŝůŝĐŽ�ƉƌŽƚŽĐŽů�ƚŽ�ĚĞĞƉůǇ�ĞǆƉůŽƌĞ�ƚŚĞ�ϰ-
, WW� ͬ ŝŶŚŝďŝƚŽƌ�ďŝŶĚŝŶŐ͕�ĂŶĚ�ĚĞĮ ŶĞ�ƚŚĞ�ƌĞƐŝĚĞŶĐĞ�ƟŵĞ�ŽĨ�ŽƵƌ�ĐŽŵƉŽƵŶĚƐ͘

K Ƶƌ�ƐƚƵĚǇ�ƉƌŽǀ ŝĚĞƐ�ƚŚĞ�ĚĞƚĞƌŵŝŶĂƟŽŶƐ�ŽĨ�ƚƌŝŬĞƚŽŶĞƐ�ĂĐƟǀ ŝƚǇ�ŝŶ�ŚƵŵĂŶ��<h�ĐĞůůƐ�ĂŶĚ�ƐƵŐŐĞƐƚƐ�ƚŚĞ�ƵƐĞ�ŽĨ�
ĂůƚĞƌŶĂƟǀ Ğ�ĐŽŵƉŽƵŶĚƐ�ĂƐ�ƉƌŽŵŝƐŝŶŐ�ƐĐĂī ŽůĚƐ�ĨŽƌ�ĚĞǀ ĞůŽƉŝŶŐ�ŶĞǁ �ƚŚĞƌĂƉĞƵƟĐ�ƐƚƌĂƚĞŐŝĞƐ�ĨŽƌ�ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�
of AKU.
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�ǀ ĂůƵĂƟŽŶ�ŽĨ�ƉĞƌŝƉŚĞƌĂů�ĐŽŵƉĞŶƐĂƚŽƌǇ�ŵĞĐŚĂŶŝƐŵ�ŝŶ�̂ �Z^-CoV-Ϯ�ŝŶĨĞĐƟŽŶ͗ �Ϯ͕ ϯ -
ďŝƐƉŚŽƐƉŚŽŐůǇĐĞƌĂƚĞ�ĂĐĐƵŵƵůĂƟŽŶ�ŝŶ�Z��Ɛ�ŽĨ��Ks /� -ϭϵ�ƉĂƟĞŶƚƐ͘

D ĂƌŝĂ�̂ ŽĮ Ă��ĞƌƟůĂĐĐŚŝ1, Chiara Giacomelli1,2, Rebecca Piccarducci1, Lorenzo Germelli1͕ �D ĂƌƟŶĂ��Ğ�&ĞůŝĐĞ1,

Chiara Romei3͕ �>ĂƵƌĂ�D ĂƌĐŚĞƫ 1,2͕ ��ůĂƵĚŝĂ�D ĂƌƟŶŝ1,2

1Department of Pharmacy, Pisa, Italy. 2CISUP Center for instrument sharing, University of Pisa, Pisa, Italy.
3Radiologic Unit, Department of Radiology, Pisa University Hospital,, Pisa, Italy

Abstract

Angiotensin-ĐŽŶǀ ĞƌƟŶŐ�ĞŶǌǇŵĞ�Ϯ�;���ϮͿ�ƌĞƉƌĞƐĞŶƚƐ�Ă�ŬĞǇ�ƌĞĐĞƉƚŽƌ�ŽŶ�ĐĞůů�ƐƵƌĨĂĐĞƐ�ƚŚƌŽƵŐŚ�ǁ ŚŝĐŚ�̂ �Z^-
CoV-2 enters the host cells [1]. During SARS-CoV-Ϯ�ŝŶĨĞĐƟŽŶ͕ �ƚŚĞ����Ϯ�ĂĐƟǀ ŝƚǇ�ŝŶŚŝďŝƟŽŶ�ĐŽŶƚƌŝďƵƚĞƐ�ƚŽ�
pulmonary injury and a hypoxemia state characterized by peripheral acid-ďĂƐĞ�ĂůƚĞƌĂƟŽŶ [2]. Peripheral
ŽǆǇŐĞŶĂƟŽŶ�ŝƐ�Ăī ĞĐƚĞĚ�ďǇ�ƐĞǀ ĞƌĂů�ĨĂĐƚŽƌƐ�ǁ ŚŝĐŚ�ĂůƚĞƌ�ƚŚĞ�ŽǆǇŐĞŶ�Ăĸ ŶŝƚǇ�ĨŽƌ�ŚĂĞŵŽŐůŽďŝŶ͕ �ƐƵĐŚ�ĂƐ�ƚŚĞ�Ϯ͕ ϯ -
Bisphosphoglycerate (2,3-�W' Ϳ�ĐŽŶĐĞŶƚƌĂƟŽŶ͕ �ǁ ŚŝĐŚ�ƌĞƉƌĞƐĞŶƚƐ�ĂŶ�ĂĐƟǀ ĂƟŶŐ�ĐŽŵƉĞŶƐĂƚŽƌǇ�ŵĞĐŚanism.
Herein, the current study aimed to evaluate the 2,3-�W' �ĐŽŶĐĞŶƚƌĂƟŽŶ�ŝŶ�ƌĞĚ�ďůŽŽĚ�ĐĞůůƐ�ŽĨ�ϳ ϱ��K s /� -19
ƉĂƟĞŶƚƐ�ĂŶĚ�ƚŚĞ�ǀ ĂƌŝĂƟŽŶ�ŽĨ�ŝƚƐ�ůĞǀ ĞůƐ�ĚƵƌŝŶŐ�ĂĐŝĚ-ďĂƐĞ�ĂůƚĞƌĂƟŽŶƐ͘ �&ŝƌƐƚ�ŽĨ�Ăůů͕�ƉĂƟĞŶƚƐ�ǁ ĞƌĞ�Ěŝǀ ŝĚĞĚ�ŝŶƚŽ�
two groups according to the averaŐĞ�ƉĂƌƟĂů�ĂƌƚĞƌŝĂů�ŽǆǇŐĞŶ�ƉƌĞƐƐƵƌĞ�ǀ ĂůƵĞ�;ƉKϮͿ͘ �dŚĞ�ƚƌĞŶĚƐ�ŽĨ�Ϯ͕ ϯ -BPG
and the lung damage parameter CALIPER ILD percentage obtained from TAC analysis were then evaluated.
^ƵďƐĞƋƵĞŶƚůǇ͕�ƉĂƟĞŶƚƐ�ǁ ĞƌĞ�Ěŝǀ ŝĚĞĚ�ŝŶƚŽ�ƚŚƌĞĞ�ŐƌŽƵƉƐ�;ŶŽ-alkalosis, metabolic-alkalosis and respiratory-
ĂůŬĂůŽƐŝƐͿ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�Ɖ, ͕ �ƉĂƌƟĂů�ĂƌƚĞƌŝĂů�ĐĂƌďŽŶ�ĚŝŽǆŝĚĞ�ĂŶĚ�ďŝĐĂƌďŽŶĂƚĞ�ůĞǀ ĞůƐ͕ �ĂŶĚ�Ϯ͕ ϯ -BPG trends were
ĂƐƐĞƐƐĞĚ͘ �WĂƟĞŶƚ͛ Ɛ�ůƵŶŐ�ŝŶũƵƌǇ�ŝŶǀ ĞƌƐĞůǇ�ĐŽƌƌĞůĂƚĞĚ�ǁ ŝƚŚ�ƉKϮ values (hypoxemia state); however, no
ĐŽƌƌĞůĂƟŽŶ�ǁ ĂƐ�ĨŽƵŶĚ�ǁ ŝƚŚ�parameters used for defining respiratory alkalosis (pH, pCO2 and bicarbonates). 
D ŽƌĞŽǀ Ğƌ͕�ƉĂƟĞŶƚƐ�ǁ ŝƚŚ�ƌĞƐƉŝƌĂƚŽƌǇ�ĂůŬĂůŽƐŝƐ�ƐŚŽǁ ĞĚ�ŚŝŐŚĞƌ�Ϯ͕ ϯ -BPG levels and hospitalized later compared
to the others.

Overall, these results highlight an increase of 2,3-BPG levels in COVID-ϭϵ�ƉĂƟĞŶƚƐ�ǁ ŝƚŚ�ĂĐŝĚ-base
ĂůƚĞƌĂƟŽŶƐ͕ �ǁ ŚŝĐŚ�ĐŽƵůĚ�ĞǆƉůĂŝŶ�ƐĞǀ ĞƌĂů�ĞƉŝƐŽĚĞƐ�ŽĨ�ƐŝůĞŶƚ�ŚǇƉŽǆŝĂ�ĚĞƐĐƌŝďĞĚ�ŝŶ�̂ �Z^-CoV-Ϯ�ŝŶĨĞĐƟŽŶ͘ �;dŚŝƐ�
research project is funded by Tuscany Region “Bando ricerca covid-19”)
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�ŶǌǇŵĂƟĐ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ŚƵŵĂŶ�ƐƵĐĐŝŶŝĐ�ƐĞŵŝĂůĚĞŚǇĚĞ�

dehydrogenase, a NAD+ dependent enzyme involved in a
neurodevelopmental rare disorder
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Department of Neuroscience, Biomedicine and Movement Sciences, University of Verona,
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*WƌĞƐĞŶƟŶŐ�ĂƵƚŚŽƌ͗ ŝůĂƌŝĂ͘ ďĞƫ ŶΛ ƵŶŝǀ ƌ͘ŝƚ

Abstract

' ůƵƚĂŵĂƚĞ�ƉůĂǇƐ�Ă�Ɖŝǀ ŽƚĂů�ƌŽůĞ�ŝŶ�ŶĞƵƌŽƚƌĂŶƐŵŝƐƐŝŽŶ�ĂŶĚ�ŝƚƐ�ŵĞƚĂďŽůŝƐŵ�ŝƐ�Į ŶĞůǇ�ƚƵŶĞĚ�ďǇ�ĐŽŶǀ ĞƌƟŶŐ�
it to γ-ĂŵŝŶŽďƵƚǇƌŝĐ�ĂĐŝĚ�;' ���Ϳ͕ �ǁ ŚŝĐŚ�ŝƐ�ƐĞƋƵĞŶƟĂůůǇ�ŽǆŝĚŝǌĞĚ�Ăƚ�Į ƌƐƚ�ƚŽ�ƐƵĐĐŝŶŝĐ�ƐĞŵŝĂůĚĞŚǇĚĞ�ĂŶĚ�
then to succinic acid by succinic semialdehyde dehydrogenase (SSADH), a mitochondrial NAD+

ĚĞƉĞŶĚĞŶƚ�ĞŶǌǇŵĞ͘�D ƵƚĂƟŽŶƐ�ŝŶ�^^��, �ALDH5A1 gene cause SSADH deficiency, with toxic 
ĂĐĐƵŵƵůĂƟŽŶ�ŽĨ�' ����ĂŶĚ�ŝƚƐ�ŵĞƚĂďŽůŝƚĞƐ͕ �ĐĂƵƐŝŶŐ�Ă�ǁ ŝĚĞ�ƌĂŶŐĞ�ŽĨ�ŶĞƵƌŽůŽŐŝĐĂů�ĂŶĚ�ŵŽƚŽƌ�
symptoms.

Surprisingly, human SSADH has not been characterized in an extensive manner regarding structure-
function relationship. Here, we report preliminary data on characterization of recombinant wild-type
(WT) human SSADH together with active site variants that are employed to dissect the enzymatic
mechanism. The enzyme is a homotetrameric protein from 5 mg/ml to 0.1 mg/ml. Secondary structure
determination, thermal stability at 222 nm, near UV circular dichroism, and intrinsic fluorescence
reveal us that NAD+ binds to the active site of SSADH forming a complex that causes a conformational
change and renders the enzyme more thermally stable. The kinetic mechanism of the enzyme
proceeds through a ternary complex (enzyme-NAD+-SSA) of Bi-Bi ordered type with NAD+ binding
before the aldehyde. The measured catalytic parameters have been measured as a function of pH
suggesting that a still not identified group with pKa of about 6.8 is responsible for catalysis. Some site-
directed variants of residues proposed to be involved in catalysis have been cloned, expressed, purified
and characterized. Results are interpreted in terms of enzymatic mechanism, useful to properly
address structural and functional defects exhibited by pathogenic variants.
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Abstract

�ƚŚĞƌŽƐĐůĞƌŽƐŝƐ�ŝƐ�ƚŚĞ�ůĞĂĚŝŶŐ�ĐĂƵƐĞ�ŽĨ�ŵǇŽĐĂƌĚŝĂů�ŝŶĨĂƌĐƟŽŶ�ĂŶĚ�ƐƚƌŽŬĞ�ĂŶĚ�ƚŚĞ�ŵĂũŽƌ�ĐĂƵƐĞ�ŽĨ�ĚĞĂƚŚ�ŝŶ�ƚŚĞ�
Western world. Among the environmental factors that may contribute to cardiovascular risk, incidence, and
ƐĞǀ ĞƌŝƚǇ͕�ĐŝŐĂƌĞƩĞ�ƐŵŽŬŝŶŐ�;�^Ϳ�ŝƐ�ŽŶĞ�Žf the biggest threats to current and future world health. The CS
ĐŽŶĚĞŶƐĂƚĞ�;�^�Ϳ͕ �ĨƌŽŵ�ƚŚĞ�ƉĂƌƟĐƵůĂƚĞ�ƉŚĂƐĞ�ŽĨ�ƚŚĞ��^�ĂĞƌŽƐŽů͕�ĐŽŶƚĂŝŶƐ�ůŝƉŽƉŚŝůŝĐ�ĐŽŵƉŽŶĞŶƚƐ�ƚŚĂƚ�ŵĂǇ�
ƉĂƐƐ�ƚŚĞ�ƌĞƐƉŝƌĂƚŽƌǇ�ŵĞŵďƌĂŶĞƐ�ĂŶĚ�ƌĞĂĐŚ�ƚŚĞ�ďůŽŽĚ�ƐƚƌĞĂŵ͕ �ƚŚƵƐ�ƌĞƉƌĞƐĞŶƟŶŐ�Ă�ĐĂƌĚŝĂĐ�and vessel-
systemic risk factor.

, ĞƌĞ�ǁ Ğ�Ğǀ ĂůƵĂƚĞĚ�ƚŚĞ�Ğī ĞĐƚƐ�ŽĨ��^��ŽŶ�ĂŽƌƟĐ�ƐŵŽŽƚŚ�ŵƵƐĐůĞ�ĐĞůůƐ�;^D �Ϳ�ƉŚĞŶŽƚǇƉŝĐ�Ɛǁ ŝƚĐŚ�ďǇ�ĂƉƉůǇŝŶŐ�
ďŝŽĐŚĞŵŝĐĂů͕�ƚƌĂŶƐĐƌŝƉƟŽŶĂů�ĂŶĚ�Ěŝī ĞƌĞŶƟĂů-proteomic approaches. In SMC, CSC increased the expression
of inflammatory markers (IL-1beta, IL-6, IL-8, LGALS-3Ϳ�ĂŶĚ�ƌĞĚƵĐĞĚ�ƚŚĂƚ�ŽĨ�ĐŽŶƚƌĂĐƟůĞ�ŽŶĞƐ�;ACTA2, CNN1,
KLF4, MYOCD). The LC-MS/MS analysis further reveled a CSC-ŝŶĚƵĐĞĚ�ĚĞƌĞŐƵůĂƟŽŶ�ŽĨ�ƉƌŽƚĞŝŶƐ�ĂĐƟǀ Ğ�ŝŶ�
signalling-pathways related to pro-inflammatory cytokine and IFN expression, inflammasome assembly and 
ĂĐƟǀ ĂƟŽŶ͕ �ĐǇƚŽƐŬĞůĞƚŽŶ�ƌĞŐƵůĂƟŽŶ�ĂŶĚ�̂ D �-ĐŽŶƚƌĂĐƟŽŶ͕ �ŵŝƚŽĐŚŽŶĚƌŝĂů�ŝŶƚĞŐƌŝƚǇ�ĂŶĚ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�
ƌĞƐƉŽŶƐĞ͕�ƉƌŽƚĞŽƐƚĂƐŝƐ�ĐŽŶƚƌŽů͕�ĐĞůů�ƉƌŽůŝĨĞƌĂƟŽŶ͕ �ĂŶĚ�ĞƉŝƚŚĞůŝĂů-to-ŵĞƐĞŶĐŚǇŵĂů�ƚƌĂŶƐŝƟŽŶ͘ �dŚĞŶ͕ �ƚŚĞ�
ďŝŽŝŶĨŽƌŵĂƟĐƐ�ĨƵŶĐƟŽŶĂů-processing of the CSC-affected proteins indicated EIF2AK2/PKR as the main 
ƌĞůĞǀ ĂŶƚ�ĨĂĐƚŽƌ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�̂ D ��ƉŚĞŶŽƚǇƉŝĐ�ƉůĂƐƟĐŝƚǇ͘�dŚĞ�ĨƵŶĐƟŽŶĂů�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ŐĞŶĞ�ĞǆƉƌĞƐƐŝŽŶ�ĂŶĚ�
Ěŝī ĞƌĞŶƟĂů�ƉƌŽƚĞŽŵŝĐƐ�ĚĂƚĂ�ƐƵĐĐĞƐƐŝǀ ĞůǇ�ůĞĚ�ƚŽ�ƚŚĞ�ŐĞŶĞƌĂƟŽŶ�ŽĨ�Ă�ŚǇďƌŝĚ�ŶĞƚǁ ŽƌŬ�ǁ ŚĞƌĞ�Ăůů�the
experimental CSC-affected factors were highly integrated under the direct control of KLF4. The hybrid 
ŶĞƚǁ ŽƌŬ�Ğǀ ŝĚĞŶĐĞĚ�Ă�ƟŐŚƚ�ĨƵŶĐƟŽŶĂů�ĐƌŽƐƐ-ƚĂůŬ�ďĞƚǁ ĞĞŶ�W<Z�ĂŶĚ�<>&ϰ͕ �ŚĞŶĐĞ�ƐƵŐŐĞƐƟŶŐ�ƚŚĂƚ��^��ŵĂǇ�
ŽƌĐŚĞƐƚƌĂƚĞ�ǀ ĂƐĐƵůĂƌ�̂ D ��ƉŚĞŶŽƚǇƉŝĐ�ƉůĂƐƟĐŝƚǇ�ƚŚƌough PKR and KLF4.
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Abstract

�ůǌŚĞŝŵĞƌ͛Ɛ�ĚŝƐĞĂƐĞ�;��Ϳ�ŝƐ�Ă�ĚĞǀ ĂƐƚĂƟŶŐ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĐŽŶĚŝƟŽŶ�ĂŶĚ�ƚŚĞ�ŵŽƐƚ�ĐŽŵŵŽŶ�ĨŽƌŵ�ŽĨ�
ĚĞŵĞŶƟĂ͘ �/ƚƐ�ĚŝĂŐŶŽƐŝƐ�ŝƐ�ĂĐƚƵĂůůǇ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƵƐĞ�ŽĨ�ǀ ĂƌŝŽƵƐ�ĂƉƉůŝĐĂƟŽŶƐ�ŽĨ�ŶĞƵƌŽŝŵĂŐŝŶŐ�ĂŶĚ�ŵŽůĞĐƵůĂƌ�
biomarkers in the cerebrospinal fluid (CSF), includŝŶŐ�ƚŚĞ�ůŽǁ �ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽĨ�ƚŚĞ��β42 ƉĞƉƟĚĞ�ĂŶĚ�ƚŚĞ�
ŚŝŐŚ�ůĞǀ ĞůƐ�ŽĨ�ƚŽƚĂů�ĂŶĚ�ƉŚŽƐƉŚŽƌǇůĂƚĞĚ�ƚĂƵ�ƉƌŽƚĞŝŶ͘ ��ĞƐƉŝƚĞ�ƚŚĞ�ƵƟůŝƚǇ�ŽĨ�ĐƵƌƌĞŶƚůǇ�Ăǀ ĂŝůĂďůĞ��^&�
ďŝŽŵĂƌŬĞƌƐ͕ �ǁ Ğ�ŶĞĞĚ�ƚŽ�ŝĚĞŶƟĨǇ�ĂĚĚŝƟŽŶĂů�ǀ ĂůƵĂďůĞ�ďŝŽŵĂƌŬĞƌƐ�ƚŽ�ƐƚƌĞŶŐƚŚĞŶ�ŽƵƌ�ĚŝĂŐŶŽƐƟĐ�ĂĐĐƵƌĂĐǇ�Žf
�� ͘ �/ŵƉŽƌƚĂŶƚůǇ͕�ĨĂŝůĞĚ�ƉƌŽƚĞŽƐƚĂƐŝƐ�ŝƐ�Ă�ĐĂƌĚŝŶĂů�ĨĞĂƚƵƌĞ�ŽĨ��� ͕ �ůĞĂĚŝŶŐ�ƚŽ�ƚŚĞ�ĂďŶŽƌŵĂů�ĂŐŐƌĞŐĂƟŽŶ�ŽĨ�Ă�
great number of proteins, including Aβ42 and tau, giving rise to an array of misfolded assemblies that
increase, in turn, the propensity of many others to aggregate into neurotoxic misfolded species.

In this study, we compared CSF samples from non-AD and AD cases performing an array of biochemical,
biophysical and cellular analyses.

We show that CSF samples from non-���ĂŶĚ����ƐƵďũĞĐƚƐ�ĂƌĞ�ĚŝƐƟŶŐƵŝƐŚĂďůĞ�ĨŽƌ�ŝŵƉŽƌƚĂŶƚ�ƉĂƌĂŵĞƚĞƌƐ͕ �
ŝŶĐůƵĚŝŶŐ�ƚŚĞ�Ăǀ ĞƌĂŐĞ�ƚƌǇƉƚŽƉŚĂŶ�ĞǆƉŽƐƵƌĞ�ŽĨ�ƚŚĞ�ƉƌŽƚĞŽŵĞ͕�ŝŶĚŝĐĂƟŶŐ�ƉƌŽƚĞŝŶ�ŵŝƐĨŽůĚŝŶŐ͕�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�
ůĂƌŐĞ�ƉƌŽƚĞŝŶ�ƐƉĞĐŝĞƐ͕ �ŝŶĚŝĐĂƟŶŐ�ƉƌŽƚĞŝŶ�ĂŐŐƌĞŐĂƟŽŶ͕ �ĂŶĚ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ƐƉĞĐŝĞƐ�ƉƌŽŵƉƟŶŐ�ƚŚĞ�
ĚĞƐƚĂďŝůŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ŶĞƵƌŽŶĂů�ŵĞŵďƌĂŶĞ�ŽĨ�ĐƵůƚƵƌĞĚ�ĐĞůůƐ͕ �Ğǀ ŽŬŝŶŐ�ĂŶ�ŝŶŇƵǆ�ŽĨ�ĐĂůĐŝƵŵ�ŝŽŶƐ�ĨƌŽŵ�ƚŚĞ�
ĞǆƚƌĂĐĞůůƵůĂƌ�ƐƉĂĐĞ�ƚŽ�ƚŚĞ�ĐǇƚŽƐŽů͕�ŝŶĚŝĐĂƟŶŐ�ŶĞƵƌŽƚŽǆŝĐŝƚǇ͘�̂ ĐĂƩĞƌ�ƉůŽƚƐ�ƉƌŽĚƵĐĞĚ�ďǇ�ƉůŽƫ ŶŐ�ƚǁ Ž�ŽĨ�ƚŚĞse
ƉĂƌĂŵĞƚĞƌƐ͕ �ĨŽůůŽǁ ŝŶŐ�ĂŶ�ĂƉƉƌŽĂĐŚ�ĐŽŵŵŽŶůǇ�ƵƐĞĚ�ĨŽƌ�ŝĚĞŶƟĨǇŝŶŐ�ďŝŽŵĂƌŬĞƌƐ�ŝŶ�ƚŚĞ����Į ĞůĚ͕ �ƉƌŽǀ ŝĚĞ�ǁ Ğůů�
ĚĞĮ ŶĞĚ�ƐĞƉĂƌĂƟŽŶƐ�ďĞƚǁ ĞĞŶ�ŶŽŶ-���ĂŶĚ����ĐĂƐĞƐ͕ �ŝŶĚŝĐĂƟŶŐ�ƚŚĂƚ�ƚŚĞǇ�ŵĂǇ�ƌĞƉƌĞƐĞŶƚ�ǀ ĂůƵĂďůĞ�ďŝŽŵĂƌŬĞƌƐ�
of AD.
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Abstract

In human astrocytes phosphoserine phosphatase (PSP) catalyzes the removal of the phosphoryl group of 3-
phosphoserine, the last step of the de novo biosynthesis of L-Ser. Defects in PSP are associated with low
levels of L-Ser in the cerebrospinal fluid and serious neurological disorders.1,2

dŚĞ�Ăŝŵ�ŽĨ�ƚŚĞ�ǁ ŽƌŬ�ǁ ĂƐ�ƚŚĞ�ŝĚĞŶƟĮ ĐĂƟŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƐŝŶŐůĞ�ŶƵĐůĞŽƟĚĞ�ƉŽůǇŵŽƌƉŚŝƐŵƐ�;^EWƐͿ�
ŽĨ�ŴW�ŝŶ�ŚŝƉƉŽĐĂŵƉƵƐ�ƐĂŵƉůĞƐ�ŽĨ��ůǌŚĞŝŵĞƌ͛Ɛ�ĚŝƐĞĂƐĞ�;��Ϳ�ƉĂƟĞŶƚƐ͘ �dŚĞ�̂ EWƐ�ǁ ĞƌĞ�ŝĚĞŶƟĮ ĞĚ�ďǇ�dĂƌŐĞƚĞĚ�
Genotyping by NGS on post-mortem brain samples of AD subjects (6 females/5 males) and age-matched
ĐŽŶƚƌŽůƐ�;ϱ�ĨĞŵĂůĞƐͬ ϱ�ŵĂůĞƐͿ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�>ŽŶĚŽŶ�EĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ��ŝƐĞĂƐĞƐ��ƌĂŝŶ��ĂŶŬ͘3 Two
ƉŽŝŶƚ�ŵƵƚĂƟŽŶƐ�;ĐŚƌϳ ͗ ϱϲϬϴϴϴϮϱ�dх��ĂŶĚ�ĐŚƌϳ ͗ ϱϲϬϴϴϴϭϭ�dх��ĐŽĚŝŶŐ�ĨŽƌ�ZϮϳ ^�ŴW�ĂŶĚ��ϯϮ' �ŴWͿ�ǁ ĞƌĞ�
ŝĚĞŶƟĮ ĞĚ�ŝŶ�ďƌĂŝŶƐ�ĨƌŽŵ����ƉĂƟĞŶƚƐ�;ƚŚƌĞĞ�ĨĞŵĂůĞƐ�ĂŶĚ�ŽŶĞ�ŵĂůĞͿ͕ �ŽŶůǇ͘�dŚĞƐĞ�ƚǁ Ž�ǀ ĂƌŝĂŶƚƐ�ĂƌĞ�ƌĞƉŽƌƚĞĚ�
by gnomAD to form a haplotype with total allele frequency of 0.06, with higher frequencies in
�ĨƌŝĐĂŶͬ �ĨƌŝĐĂŶ��ŵĞƌŝĐĂŶ�ĂŶĚ��ĂƐƚ��ƐŝĂŶ�ƉŽƉƵůĂƟŽŶƐ͘

We expressed in E. coli ĂŶĚ�ƉƵƌŝĮ ĞĚ�ƚŚĞ�ƐŝŶŐůĞ�ĂŶĚ�ĚŽƵďůĞ�ǀ ĂƌŝĂŶƚƐ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ƚŚĞŝƌ�ĨƵŶĐƟŽŶĂů�
ƉƌŽƉĞƌƟĞƐ�ĂŶĚ�ƐƚĂďŝůŝƚǇ͘�dŚĞ�ZϮϳ ^ͬ �ϯϮ' �ǀ ĂƌŝĂŶƚ�ƐŚŽǁ Ɛ�Ă�ϰϬ-ĨŽůĚ�ƌĞĚƵĐƟŽŶ�ŝŶ�ĐĂƚĂůǇƟĐ�Ğĸ ĐŝĞŶĐǇ�ĂŶĚ�Ă�Ϯ-
fold increase in the IC50 for L-^Ğƌ͕�ƚŚĂƚ�ĂƌĞ�ŵŽƐƚůǇ�ĂĐĐŽƵŶƚĞĚ�ĨŽƌ�ďǇ�ƚŚĞ��ϯϮ' �ƐƵďƐƟƚƵƟŽŶ͘ �dŚĞ�ZϮϳ ^ͬ �ϯϮ' �
ƐƵďƐƟƚƵƟŽŶ�ĚŽĞƐ�ŶŽƚ�Ăī ĞĐƚ�ƉƌŽƚĞŝŶ�ƐƚĂďŝůŝƚǇ͘

t Ğ�ĐŽŶĐůƵĚĞ�ƚŚĂƚ�ƚŚĞ�ƌĞĚƵĐĞĚ�ĂĐƟǀ ŝƚǇ�ŽĨ�ƚŚĞ�ŴW�ǀ ĂƌŝĂŶƚ͕ �ŝŶ�ŚĞƚĞƌŽǌǇŐŽƚĞƐ͕ �ŝƐ�ƵŶůŝŬĞůǇ�ƚŽ�ƐĞǀ ĞƌĞůǇ�Ăī ĞĐƚ�>-
^Ğƌ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŝŶ��E ^�ďƵƚ�ŵŝŐŚƚ�ŚĂǀ Ğ�ŵŽƌĞ�ƐƵďƚůĞ�Ğī ĞĐƚƐ͕ �ƉŽƐƐŝďůǇ�ŝŶŇƵĞŶĐŝŶŐ����ĚĞǀ ĞůŽƉŵĞŶƚ�ĂŶĚ�
progression.
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Abstract

In human astrocytes phosphoserine phosphatase (PSP) catalyzes the removal of the phosphoryl group of 3-
phosphoserine, the last step of the de novo biosynthesis of L-Ser. Defects in PSP are associated with low
levels of L-Ser in the cerebrospinal fluid and serious neurological disorders.1,2

dŚĞ�Ăŝŵ�ŽĨ�ƚŚĞ�ǁ ŽƌŬ�ǁ ĂƐ�ƚŚĞ�ŝĚĞŶƟĮ ĐĂƟŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƐŝŶŐůĞ�ŶƵĐůĞŽƟĚĞ�ƉŽůǇŵŽƌƉŚŝƐŵƐ�;^EWƐͿ�
ŽĨ�ŴW�ŝŶ�ŚŝƉƉŽĐĂŵƉƵƐ�ƐĂŵƉůĞƐ�ŽĨ��ůǌŚĞŝŵĞƌ͛Ɛ�ĚŝƐĞĂƐĞ�;��Ϳ�ƉĂƟĞŶƚƐ͘ �dŚĞ�̂ EWƐ�ǁ ĞƌĞ�ŝĚĞŶƟĮ ĞĚ�ďǇ�dĂƌŐĞƚĞĚ�
Genotyping by NGS on post-mortem brain samples of AD subjects (6 females/5 males) and age-matched
ĐŽŶƚƌŽůƐ�;ϱ�ĨĞŵĂůĞƐͬ ϱ�ŵĂůĞƐͿ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�>ŽŶĚŽŶ�EĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ��ŝƐĞĂƐĞƐ��ƌĂŝŶ��ĂŶŬ͘3 Two
ƉŽŝŶƚ�ŵƵƚĂƟŽŶƐ�;ĐŚƌϳ ͗ ϱϲϬϴϴϴϮϱ�dх��ĂŶĚ�ĐŚƌϳ ͗ ϱϲϬϴϴϴϭϭ�dх��ĐŽĚŝŶŐ�ĨŽƌ�ZϮϳ ^�ŴW�ĂŶĚ��ϯϮ' �ŴWͿ�ǁ ĞƌĞ�
ŝĚĞŶƟĮ ĞĚ�ŝŶ�ďƌĂŝŶƐ�ĨƌŽŵ����ƉĂƟĞŶƚƐ�;ƚŚƌĞĞ�ĨĞŵĂůĞƐ�ĂŶĚ�ŽŶĞ�ŵĂůĞͿ͕ �ŽŶůǇ͘�dŚĞƐĞ�ƚǁ Ž�ǀ ĂƌŝĂŶƚƐ�ĂƌĞ�ƌĞƉŽƌƚĞĚ�
by gnomAD to form a haplotype with total allele frequency of 0.06, with higher frequencies in
�ĨƌŝĐĂŶͬ �ĨƌŝĐĂŶ��ŵĞƌŝĐĂŶ�ĂŶĚ��ĂƐƚ��ƐŝĂŶ�ƉŽƉƵůĂƟŽŶƐ͘

We expressed in E. coli ĂŶĚ�ƉƵƌŝĮ ĞĚ�ƚŚĞ�ƐŝŶŐůĞ�ĂŶĚ�ĚŽƵďůĞ�ǀ ĂƌŝĂŶƚƐ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ƚŚĞŝƌ�ĨƵŶĐƟŽŶĂů�
ƉƌŽƉĞƌƟĞƐ�ĂŶĚ�ƐƚĂďŝůŝƚǇ͘�dŚĞ�ZϮϳ ^ͬ �ϯϮ' �ǀ ĂƌŝĂŶƚ�ƐŚŽǁ Ɛ�Ă�ϰϬ-ĨŽůĚ�ƌĞĚƵĐƟŽŶ�ŝŶ�ĐĂƚĂůǇƟĐ�Ğĸ ĐŝĞŶĐǇ�ĂŶĚ�Ă�Ϯ-
fold increase in the IC50 for L-^Ğƌ͕�ƚŚĂƚ�ĂƌĞ�ŵŽƐƚůǇ�ĂĐĐŽƵŶƚĞĚ�ĨŽƌ�ďǇ�ƚŚĞ��ϯϮ' �ƐƵďƐƟƚƵƟŽŶ͘ �dŚĞ�ZϮϳ ^ͬ �ϯϮ' �
ƐƵďƐƟƚƵƟŽŶ�ĚŽĞƐ�ŶŽƚ�Ăī ĞĐƚ�ƉƌŽƚĞŝŶ�ƐƚĂďŝůŝƚǇ͘

t Ğ�ĐŽŶĐůƵĚĞ�ƚŚĂƚ�ƚŚĞ�ƌĞĚƵĐĞĚ�ĂĐƟǀ ŝƚǇ�ŽĨ�ƚŚĞ�ŴW�ǀ ĂƌŝĂŶƚ͕ �ŝŶ�ŚĞƚĞƌŽǌǇŐŽƚĞƐ͕ �ŝƐ�ƵŶůŝŬĞůǇ�ƚŽ�ƐĞǀ ĞƌĞůǇ�Ăī ĞĐƚ�>-
^Ğƌ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŝŶ��E ^�ďƵƚ�ŵŝŐŚƚ�ŚĂǀ Ğ�ŵŽƌĞ�ƐƵďƚůĞ�Ğī ĞĐƚƐ͕ �ƉŽƐƐŝďůǇ�ŝŶŇƵĞŶĐŝŶŐ����ĚĞǀ ĞůŽƉŵĞŶƚ�ĂŶĚ�
progression.
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Abstract

Trimethylamine n-ŽǆŝĚĞ�;dD �K Ϳ�ŝƐ�ĐƵƌƌĞŶƚůǇ�ďĞŝŶŐ�ĐŽŶƐŝĚĞƌĞĚ�ĂƐ�Ă�ƉŽƚĞŶƟĂů�ďŝŽŵĂƌŬĞƌ�ĨŽƌ�ƉƌĞĚŝĐƟŶŐ�
cardio-metabolic and chronic kidney diseases. While it is known that in humans TMA is oxidized to
trimethylamine n-oxide (TMAO) by flavin-containing monooxygenase 3 (hFMO3) in the liver, a clear reason 
ĨŽƌ�ŚĂǀ ŝŶŐ�ŚŝŐŚĞƌ�ĐŝƌĐƵůĂƟŶŐ�ůĞǀ ĞůƐ�ŽĨ�dD �K�ŝƐ�ǇĞƚ�ƚŽ�ďĞ�ĞƐƚĂďůŝƐŚĞĚ͘ �EĞǀ ĞƌƚŚĞůĞƐƐ͕ �ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�
dD �K�ŝƐ�ŽŌĞŶ�ŚĂŵƉĞƌĞĚ�ďǇ�ƚŚĞ�ĂďƐĞŶĐĞ�ŽĨ�Ă�ƋƵŝĐŬ�ĂƐƐĂǇ�ƚŽ�ƋƵĂŶƟĨǇ�ƚŚĞ�ĂŵŽƵŶƚ�ƚŚĞ�ŵĞƚĂďŽůŝƚĞ�ƉƌŽĚƵĐĞĚ�
by tŚĞ�ŵŽŶŽŽǆǇŐĞŶĂƟŽŶ�ƌĞĂĐƟŽŶ͘ �/Ŷ�ŽƌĚĞƌ�ƚŽ�ďǇƉĂƐƐ�ƚŚŝƐ�ƉƌŽďůĞŵ�ŝŶ�ƚŚŝƐ�ǁ ŽƌŬ�ďĂĐƚĞƌŝĂů�ƚƌŝŵĞƚŚǇůĂŵŝŶĞ�E -
oxide (TMAO) demethylase, Tdm, was characterized biochemically. Indeed it was previously reported that
bacterial Tdm uses TMAO as substrate and carries ouƚ�Ă�ĚĞŵĞƚŚǇůĂƟŽŶ�ƌĞĂĐƟŽŶ�ƌĞƐƵůƟŶŐ�ŝŶ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�
ŽĨ�ĚŝŵĞƚŚǇůĂŵŝŶĞ�ĂŶĚ�ĨŽƌŵĂůĚĞŚǇĚĞ�ƚŚĂƚ�ĐĂŶ�ďĞ�ĨƵƌƚŚĞƌůǇ�ĚĞƚĞĐƚĞĚ�ĂŶĚ�ƋƵĂŶƟĮ ĞĚ�ƵƐŝŶŐ�formaldehyde
dehydrogenase (FALDH). A 3d-ŵŽĚĞů�ŐĞŶĞƌĂƚĞĚ�ďǇ��ůƉŚĂĨŽůĚ�ƌĞǀ ĞĂůƐ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�Ϯ�ĚŝƐƟŶĐƚ�ĚŽŵĂŝŶƐ�ŝŶ
the structure of Tdm. The enzyme was expressed in E.coli and purified to a high degree of purity. 
�ŝī ĞƌĞŶƟĂů�ƐĐĂŶŶŝŶŐ�ĐĂůŽƌŝŵĞƚƌǇ�ƐƚƵĚŝĞƐ�ŽĨ�dĚŵ�ŝŶ�ƚŚĞ�ĂďƐĞŶĐĞ�ĂŶĚ�ƉƌĞƐĞŶĐĞ�ŽĨ�ƉŚǇƐŝŽůŽŐŝĐĂů�ůŝŐĂŶĚƐ�
confirms the presence of two domains that fold independently. Ligand binding thermodynamics was tested 
ďǇ�ŝƐŽƚŚĞƌŵĂů�ƟƚƌĂƟŽŶ�ĐĂůŽƌŝŵĞƚƌǇ͘��ĂůŽƌŝŵĞƚƌŝĐ�ĚĂƚĂ�ǁ ĞƌĞ�ŝŶƚĞŐƌĂƚĞĚ�ǁ ŝƚŚ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ�Ɖ, �ĚĞƉĞŶĚĞŶƚ�
ĂĐƟǀ ŝƚǇ�ĂƐƐĂǇƐ�ůĞĂĚŝŶŐ�ƚŽ�ƚŚĞ�ŝĚĞŶƟĮ ĐĂƟŽŶ�ŽĨ�ƚŚĞ�ŽƉƟŵĂů�ĐŽŶĚŝƟŽŶƐ�ƚŽ�ĞǆƉůŽŝƚ�ƚŚĞ�ďĂĐƚĞƌŝĂů�ĞŶǌǇŵĞas a
ďŝŽƐĞŶƐŽƌ�ŽĨ�dD �K ͘ dŚĞ�Į ŶĂů�ŽƵƚĐŽŵĞ�ŽĨ�ƚŚĞ�ǁ ŽƌŬ�ŝŶƚĞŐƌĂƚĞƐ�ϯ�ĞŶǌǇŵĞƐ�ŝŶ�Ă�ĐĂƐĐĂĚĞ�ƌĞĂĐƟŽŶ͗ �Ś&D Kϯ ͕ �dĚD �
ĂŶĚ�&�>�, �ƚŽ�ƋƵĂŶƟĨǇ�dD �K�ŝŶ�ƐŽůƵƟŽŶ͘
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Abstract

dŚĞ�ƐƚƵĚǇ�ŽĨ�ŚŽǁ �ĐŽŵƉŽƵŶĚƐ�ǁ ŝƚŚ�ƉŽƚĞŶƟĂů�ƉŚĂƌŵĂĐŽůŽŐŝĐĂů�ĂĐƟŽŶƐ�ŝŶƚĞƌĂĐƟŶŐ�ǁ ŝƚŚ�ƚĂƌŐĞƚ�ƉƌŽƚĞŝŶƐ�ŝƐ�ŽŶĞ�
ŽĨ�ƚŚĞ�ŵŽƐƚ�ĞǆĐŝƟŶŐ�ƚŽƉŝĐƐ�ŝŶ�ŵĞĚŝĐĂů�ƐĐŝĞŶĐĞ͘�dŚĞ�ƵƐĞ�ŽĨ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ƚĞĐŚŶŝƋƵĞƐ�ĂƉƉůŝĞĚ�ƚŽ�ŝƐŽůĂƚĞĚ�
ďŝŽŵŽůĞĐƵůĞƐ�ĂŶĚͬ Žƌ�ĐŽŵƉůĞǆĞƐ͕ �ŝŶ�ƉĂƌƟĐƵůĂƌ͕�ĐĂŶ�ƉƌŽǀ ŝĚĞ�ƐƚƌƵĐƚƵƌĂů�ŝŶĨŽƌŵĂƟŽŶ͘ �dŚĞ�ĐƵƌƌĞŶƚ�ƉƌŽũĞĐƚ�
ĚĞǀ ĞůŽƉĞĚ�ŝŶ�ĐŽůůĂďŽƌĂƟŽŶ�ǁ ŝƚŚ��ŽŵƉĠ�&ĂƌŵĂĐĞƵƟĐŝ�̂ ͘ Ɖ͘ � ͘ ͕ �ŝƐ�ĚĞǀ ŽƚĞĚ�ƚŽ�ƐƚƵĚǇŝŶŐ�ƚŚĞ�ŝŶƚĞƌĂĐƟŽŶ�ďĞƚǁ ĞĞŶ�
proteins and drugs, mainly by using proteomics and mass spectrometry-based approaches.

/Ŷ�ƉĂƌƟĐƵůĂƌ͕�ŽŶĞ�ŽĨ�ƚŚĞ�ŵĂŝŶ�ĨŽĐƵƐĞƐ͕ �ĨƵŶĚĞĚ�ďǇ�ƚŚĞ�ƉƌŽũĞĐƚ��ǆƐĐĂůĂƚĞ�ϰ�Žǀ ͕ �ĐŽŶĐĞƌŶĞĚ�ƚŚĞ�ŝŶǀ ĞƐƟŐĂƟŽŶ�ŽĨ�
ƚŚĞ�ŝŶƚĞƌĂĐƟŽŶƐ�ŽĨ�ƚŚĞ�ŵĂŝŶ�ƉƌŽƚĞĂƐĞ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�̂ �Z^-CoV-Ϯ�ƌĞƉůŝĐĂƟŽŶ͕ �ϯ�>ƉƌŽ�;ĂůƐŽ�ŬŶŽǁ Ŷ�ĂƐ�D -pro)
ǁ ŝƚŚ�ŵŽůĞĐƵůĞƐ�ƐŚŽǁ ŝŶŐ�ƉŽƚĞŶƟĂů�ŝŶŚŝďŝƚŽƌǇ�ĂĐƟǀ ŝƚǇ͘�ϯ�>ƉƌŽ͕ �Ă�ĐǇƐƚĞŝŶĞ�ƉƌŽƚĞĂƐĞ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ƉƌŽƚĞŽůǇƟĐ�
ŵĂƚƵƌĂƟŽŶ�ŽĨ�̂ �Z^-CoV-Ϯ�ƉŽůǇƉƌŽƚĞŝŶ͕ �ŝƐ�ŬŶŽǁ Ŷ�ƚŽ�ďĞ�ĐĂƚĂůǇƟĐĂůůǇ�ĂĐƟǀ Ğ�ĂƐ�ŚŽŵŽĚŝŵĞƌ͘�dŚĞƌĞĨŽƌĞ͕�
ŶƵŵĞƌŽƵƐ�ƉŚĂƌŵĂĐŽůŽŐŝĐĂů�ĂŶƟ-�Žǀ ŝĚϭϵ�ĚƌƵŐƐ�ŚĂǀ Ğ�ďĞĞŶ�ĚĞǀ ĞůŽƉĞĚ�ǁ ŝƚŚ�ƚŚĞ�ŐŽĂů�ŽĨ�ŝŶŚŝďŝƟŶŐŝƚƐ�ĐĂƚĂůǇƟĐ�
ĂĐƟǀ ŝƚǇ͕�ďǇ�Ăī ĞĐƟŶŐ�ŝƚƐ�ƋƵĂƚĞƌŶĂƌǇ�ƐƚƌƵĐƚƵƌĞ�ĂŶĚͬ Žƌ�ĐŽǀ ĂůĞŶƚůǇ�ŵŽĚŝĨǇŝŶŐ�ƚŚĞ�ĐĂƚĂůǇƟĐ�ĐǇƐƚĞŝŶĞ�ƌĞƐŝĚƵĞ͘�/Ŷ�
ƚŚŝƐ�Į ĞůĚ͕ �ƚŚĞ�ĞůƵĐŝĚĂƟŽŶ�ŽĨ�ƚŚĞ�ŝŶŚŝďŝƚŽƌǇ�ŵĞĐŚĂŶŝƐŵ�ĂŶĚ�ƚŚĞ�ŵĂƉƉŝŶŐ�ŽĨ�ƚŚĞ�ŝŶƚĞƌĂĐƟŶŐ�ƌĞŐŝŽŶƐ�ĂƌĞ�ƚŚĞ�
main goals of this reseĂƌĐŚ�ĂĐƟǀ ŝƚǇ�ĨŽƌ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ĚƌƵŐ�ĚĞƐŝŐŶ�Žƌ�ƌĞƉƵƌƉŽƐŝŶŐ͘
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WŚĂƌŵĂĐŽůŽŐŝĐĂů�ĂĐƟǀ ĂƟŽŶ�ŽĨ�ƚŚĞ�, /&-1α pathway regulates satellite cells' fate in 
ĂĚƵůƚ�ŵŝĐĞ�ƚŚƌŽƵŐŚ�ŚŝƐƚŽŶĞ�ůĂĐƚǇůĂƟŽŶ

Federica Cirillo1,2, Laura Mangiavini3,4, Paolo La Rocca3,2, Marco Piccoli1,2, Andrea Ghiroldi1,2, Paola Rota5,2,

Giuseppe Maria WĞƌĞƫ 3,4, Luigi Anastasia1,6,2

1Laboratory of Stem Cells for Tissue Engineering, IRCCS Policlinico San Donato, Milan, Italy. 2/ŶƐƟƚƵƚĞ�ĨŽƌ�

D ŽůĞĐƵůĂƌ�ĂŶĚ�dƌĂŶƐůĂƟŽŶĂů��ĂƌĚŝŽůŽŐǇ�;/D d�Ϳ͕ �̂ ĂŶ��ŽŶĂƚŽ�D ŝůĂŶĞƐĞ͕�D ŝůĂŶ͕ �/ƚĂůǇ͘�3Department of

Biomedical Sciences for Health, University of Milan, Milan, Italy. 4IRCCS Ospedale Galeazzi – Sant’Ambrogio,

Milan, Italy. 5Department of Biomedical, Surgical and Dental Sciences, University of Milan, Milan, Italy.
6University Vita-Salute San Raffaele, Milan, Italy 

Abstract

^ĂƌĐŽƉĞŶŝĂ�ŝƐ�Ă�ŵƵůƟĨĂĐƚŽƌŝĂů�ĚŝƐĞĂƐĞ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ƉƌŽŐƌĞƐƐŝǀ Ğ�ůŽƐƐ�ŽĨ�ƐŬĞůĞƚĂů�ŵƵƐĐůĞ�ŵĂƐƐ�ĂŶĚ�ĨƵŶĐƟŽŶ�
during aging. It is associated with decreased muscle satellite cells (SCs) and impaired skeletal muscle
ƌĞŐĞŶĞƌĂƟŽŶ͕ �ĞƐƉĞĐŝĂůůǇ�ŝŶ�ŵƵƐĐůĞ�Į ďĞƌƐ�ǁ ŝƚŚ�ŐůǇĐŽůǇƟĐ�ŵĞƚĂďŽůŝƐŵ͘ �/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕ �ŚǇƉŽǆŝĂ-inducible
factor-1α (HIF-1α) ƉůĂǇƐ�ĂŶ�ĞƐƐĞŶƟĂů�ƌŽůĞ�ŝŶ�ƚŚĞ�ĐĞůůƵůĂƌ�ƌĞƐƉŽŶƐĞ�ƚŽ�ŽǆǇŐĞŶ�ůĞǀ ĞůƐ�ďǇ�ĚĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�
Ɛǁ ŝƚĐŚŝŶŐ�ŽĨ�ƚŚĞ�ŐůƵĐŽƐĞ�ƉĂƚŚǁ ĂǇ�ĨƌŽŵ�ŽǆŝĚĂƟǀ Ğ�ƉŚŽƐƉŚŽƌǇůĂƟŽŶ�ƚŽ�ŐůǇĐŽůǇƐŝƐ͘ �/Ŷ�ƚŚŝƐ�ĐŽntext, we have
previously reported that the HIF-1α pathway is strongly downregulated in human skeletal muscle biopsies 
ĨƌŽŵ�ƐĂƌĐŽƉĞŶŝĐ�ƉĂƟĞŶƚƐ͘

dŚŝƐ�ƐƚƵĚǇ�ĂŝŵƐ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƌŽůĞ�ŽĨ�ƉŚĂƌŵĂĐŽůŽŐŝĐĂů�ĂĐƟǀ ĂƟŽŶ�ŽĨ�, /&-1α, using the prolyl-hydroxylase 
inhibitor FG-4592, on the fate of mice SCs during sarcopenia and establish whether this treatment can
counteract the switch of SCs metabolism to glycolysis. The results showed that treatment with FG-4592
ƉƌŽŵŽƚĞƐ�ĂŶ�ŝŶĐƌĞĂƐĞ�ŝŶ�ůĂĐƚĂƚĞ�ƉƌŽĚƵĐƟŽŶ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ƚŚĞ�ĂĐƟǀ ĂƟŽŶ�ŽĨ�ĂŶĂĞƌŽďŝĐ�ŐůǇĐŽůǇƐŝƐ͘ �dŚĞ�ŵĂŝŶ�
Ğī ĞĐƚ�ŽĨ�ƚŚŝƐ�ŵĞƚĂďŽůŝĐ�ĐŚĂŶŐĞ�ŝƐ�Ă�ĚĞĐƌĞĂƐĞ�ŝŶ�ƚŚĞ�ƉƌŽůŝĨĞƌĂƟŽŶ�ƌĂƚĞ�ŽĨ�ƚƌĞĂƚĞĚ�̂ �Ɛ͕ �ǁ ŚŝĐh was induced by
ĂŶ�ĞƉŝŐĞŶĞƟĐ�ŵŽĚŝĮ ĐĂƟŽŶ�ŝŶ�ĐŚƌŽŵĂƟŶ͘ �dŚĞ�ƌĞƐƵůƚƐ�ƐŚŽǁ ĞĚ�ƚŚĂƚ�ůĂĐƚĂƚĞ�ĐĂŶ�ĂĐƚ�ĂƐ�Ă�ƐĞĐŽŶĚ�ŵĞƐƐĞŶŐĞƌ�
ƚŚĂƚ�ƉƌŽŵŽƚĞƐ�ŚŝƐƚŽŶĞ�ůĂĐƚǇůĂƟŽŶ͕ �ƚŚĞƌĞďǇ�ĂůƚĞƌŝŶŐ�ŐĞŶĞ�ĞǆƉƌĞƐƐŝŽŶ�ĂŶĚ�ƚŚĞ�ĨĂƚĞ�ŽĨ�̂ �Ɛ͘ �̂ ƉĞĐŝĮ ĐĂůůǇ͕�
treatment with FG-ϰϱϵϮ�ƐƟŵƵůĂƚĞƐ the expression of PAX7, the main marker of SCs.

/Ŷ�ĐŽŶĐůƵƐŝŽŶ͕ �ƚŚĞƐĞ�ƌĞƐƵůƚƐ�ƐƵƉƉŽƌƚ�ƚŚĞ�ŶŽƟŽŶ�ƚŚĂƚ�ƉŚĂƌŵĂĐŽůŽŐŝĐĂů�ĂĐƟǀ ĂƟŽŶ�ŽĨ�, /&-1α may counteract 
the development of sarcopenia by increasing the self-ƌĞŶĞǁ Ăů�ŽĨ�̂ �Ɛ͕ �ǁ ŚŝĐŚ�ŝŶ�ƚƵƌŶ�ŵĂǇ�ĂĐƟǀ ĂƚĞ�ŵƵƐĐůĞ�
ƌĞŐĞŶĞƌĂƟŽŶ͘
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AMYLOTHROMBOSIS AS A NOVEL PATHOGENIC MECHANISM OF THROMBOTIC
COMPLICATIONS IN AMYLOIDOSIS: THE CASE OF TRANSTHYRETIN (HTTR)

Alessia Dei Rossi1, Laura Acquasaliente1, Daniele Peterle1͕ �E ŝĐŽů��ĞƌƟ1, Alessandro Negro2, Guglielmo

Verona3, Serena Toffanin4, Raimondo De Cristofaro5, Francesco Cappelli6͕ �&ĞĚĞƌŝĐŽ�WĞƌĨĞƩ Ž7, Paolo Simioni4,

s ŝƩ ŽƌŝŽ��ĞůůŽƫ 8, Vincenzo De Filippis1

1�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚĂƌŵĂĐĞƵƟĐĂů�ĂŶĚ�WŚĂƌŵĂĐŽůŽŐŝĐĂů�̂ ĐŝĞŶĐĞƐ͕ �hŶŝǀ ĞƌƐŝƚǇ�ŽĨ�WĂĚƵĂ͕ �WĂĚƵĂ͕ �/ƚĂůǇ͘�
2Department of Biomedical Sciences, University of Padua, Padua, Italy. 3Center for Amyloidosis, University

College London, London, United Kingdom. 4Department of Medicine, University of Padua, Padua, Italy.
5�ĞŶƚĞƌ�ĨŽƌ�dŚƌŽŵďŽƟĐ�ĂŶĚ�, ĂĞŵŽƌƌŚĂŐŝĐ��ŝƐĞĂƐĞƐ͕ ��ĞƉƚ͘ �ŽĨ�D ĞĚŝĐŝŶĞ�ĂŶĚ�dƌĂŶƐůĂƟŽŶĂů�̂ ƵƌŐĞƌǇ͕��ĂƚŚŽůŝĐ�

University, Rome, Italy. 6Dept. of Experimental and Clinical Medicine, University of Florence, Florence, Italy.
7Dept. of Internal Medicine, Amyloidosis Research Center, Florence, Italy. 8Dept of Molecular Medicine,

University of Pavia, Pavia, Italy

Abstract

�ĂĐŬŐƌŽƵŶĚ͗ ŚddZ�ĂŵǇůŽŝĚŽƐŝƐ�ŝƐ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ĂŵǇůŽŝĚ�ĚĞƉŽƐŝƟŽŶ�ŝŶ�ƐĞǀ ĞƌĂů�ŽƌŐĂŶƐ͕ �ĞƐƉĞĐŝĂůůǇ�ŝŶ�ŚĞĂƌƚ�
chambers.It is associated with cardiomyopathy and heart failure, intracardiac thrombosis, with a
prevalence of 1–3% in elderly people >75 years of age. However, the biochemical pathways leading to
intracardiac thrombosis are unknown.

�ŝŵƐ͗ �ĞŵŽŶƐƚƌĂƚĞ�ƚŚĞ�ĂďŝůŝƚǇ�ŽĨ�ĂŵǇůŽŝĚ�Į ďƌŝůƐ�ƚŽ�ŝŶĚƵĐĞ�ďůŽŽĚ�ĐŽĂŐƵůĂƟŽŶ͕ �ĂŶĚ�ĞƐƚĂďůŝƐŚ�ƚŚĞ�ŵŽůĞĐƵůĂƌ�
ŵĞĐŚĂŶŝƐŵƐ�ƌĞƐƵůƟŶŐ�ŝŶ�ƚŚĞ�ĂĐƟǀ ĂƟŽŶ�ŽĨ�ƚŚĞ�ĐŽĂŐƵůĂƟŽŶ�ĐĂƐĐĂĚĞ͘

D ĞƚŚŽĚƐ͗ E ĂƚƵƌĂů�Į ďƌŝůƐ�ǁ ĞƌĞ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĂƵƚŽƉƐŝĞƐ�ŽĨ�ƉĂƟĞŶƚƐ�ǁ ŝƚŚ�̂ ^� ͘ &Ƶůů-length hTTR and hTTR(49-
127) were obtained as recombinant species in E.coli, and allowed to fibrillate.Fibrils were characterized by 
thioflavin-T, DLS, TEM, then added to plasma Žƌ�ďůŽŽĚ͕ �ŵŽŶŝƚŽƌŝŶŐ�Į ďƌŝŶ�ŐĞŶĞƌĂƟŽŶ�ďǇ�
ƚƵƌďŝĚŝŵĞƚƌǇ͕ƚŚƌŽŵďŝŶ�ŐĞŶĞƌĂƟŽŶ͕ �ƚŚƌŽŵďŽĞůĂƐƚŽŵĞƚƌǇ͘ZŽůĞ�ŽĨ�ĐŽĂŐƵůĂƟŽŶ�ĨĂĐƚŽƌƐ�ǁ ĂƐ�ĞƐƚĂďůŝƐŚĞĚ�ďǇ�
ŝŶĐƵďĂƟŶŐ�Į ďƌŝůƐ�ĞŝƚŚĞƌ�ǁ ŝƚŚ�ĨĂĐƚŽƌ-ĚĞƉůĞƚĞĚ�ƉůĂƐŵĂ͕ �Žƌ�ǁ ŝƚŚ�ŝƐŽůĂƚĞĚ�ǌǇŵŽŐĞŶƐ͘ �ŝŶĚŝŶŐ�ŽĨ�ĐŽĂŐƵůĂƟŽŶ�
factors tŽ�Į ďƌŝůƐ�ǁ ĂƐ�ƋƵĂŶƟĮ ĞĚ�ďǇ��>/̂ � ͘ , ŝƐƚŽƉĂƚŚŽůŽŐŝĐĂů�ŝŵĂŐĞƐ�ŽĨ�ĐĂƌĚŝĂĐ�ĂŵǇůŽŝĚ�ŝŶĮ ůƚƌĂƟŽŶƐ�ǁ ĞƌĞ�ĨƌŽŵ�
ĞŶĚŽŵǇŽĐĂƌĚŝĂů�ďŝŽƉƐŝĞƐ�ŽĨ�ƉĂƟĞŶƚƐ�ǁ ŝƚŚ�ƚŚƌŽŵďŽƐŝƐ�ŝŶ��ddZ-CM.

ZĞƐƵůƚƐ͗ , ŝƐƚŽƉĂƚŚŽůŽŐŝĐĂů�ŝŶǀ ĞƐƟŐĂƟŽŶ�ƌĞǀ ĞĂůƐ�ĞǆƉŽƐƵƌĞ�ŽĨ�ĂŵǇůŽŝĚ�Į ďƌŝůƐ�ŝŶ�ƚŚĞ�ŚĞĂƌƚ�ĐŚĂŵďĞƌƐ�ĂŶĚ�
ůŽĐĂůŝǌĂƟŽŶ�ŽĨ�Ă�ƐŵĂůů�ŝŶƚƌĂĐĂƌĚŝĂĐ�ƚŚƌŽŵďƵƐ�ŶĞĂƌďǇ͘�ĂƚĂ�ŽďƚĂŝŶĞĚ�ďǇ�ĂƐƐĂǇƐ�ŽŶ�ƉůĂƐŵĂ�ĂŶĚ�ďůŽŽĚ�ŝŶĚŝĐĂƚĞ�
ƚŚĂƚ�ŚddZ�Į ďƌŝůƐ�ŝŶĚƵĐĞ�ĐůŽƫ ŶŐ͕�ǁ ŚŝůĞ�ŚddZ�ŝŶ a non-Į ďƌŝůůĂƌ�ƐƚĂƚĞ�ĚŽĞƐ�ŶŽƚ͘ &ŝďƌŝůƐ�ŝŶĚƵĐĞ�ĂƵƚŽĂĐƟǀ ĂƟŽŶ�ŽĨ�
ĨĂĐƚŽƌ�y//͕ĂŶĚ�ŝŶĐƌĞĂƐĞ�Ğĸ ĐŝĞŶĐǇ�ŽĨ�ƉƌŽƚŚƌŽŵďŝŶ�ĂĐƟǀ ĂƟŽŶ�ďǇ�&yĂ�ŽĨ�ϰϬ�ƟŵĞƐ͘

�ŽŶĐůƵƐŝŽŶƐ͗ �ŵǇůŽŝĚ�Į ďƌŝůƐ�ĐŽƵůĚ�ƌĞƉƌĞƐĞŶƚ�ĂŶ�ŽƌĚĞƌĞĚ�ƐƵƌĨĂĐĞ�ŽŶ�ǁ ŚŝĐŚ�ĐŽĂŐƵůĂƟŽŶ�ĨĂĐƚŽƌƐ�ĐĂŶ�ĂŶĐŚŽƌ�
ĂŶĚ�ďĞĐŽŵĞ�ĂĐƟǀ ĂƚĞĚ͘ dŚĞƐĞ�ŵĞĐŚĂŶŝƐŵƐ�ĞǆƉůĂŝŶ�ƚŚĞ�ŚǇƉĞƌĐŽĂŐƵůĂďůĞ�ƐƚĂƚĞ�ƚŚĂƚ�ůĞĂĚ�ƚŽ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�
ƚŚƌŽŵďŝ�ŽďƐĞƌǀ ĞĚ�ŝŶ�ƉĂƟĞŶƚƐ�Ăī ĞĐƚĞĚ�ďǇ�ĐĂƌĚŝĂĐ�Ăŵyloidosis.

Bibliographic references

1. Galant NJ et al. (2017) CLINICAL SCIENCE 131, 395–409. doi:10.1042/CS20160413

Ϯ͘ �t ŝƩ ĞůĞƐ�ZD �Ğƚ�Ăů͘�;ϮϬϭϵͿ�, ��Zd�&�>hZ��ϳ ͕ �ϳ Ϭϵ–716. doi:10.1016/j.jchf.2019.04.010



3. Ruberg FL et al. (2019) J. AMER. COLL. CARDIOL. 73, 2872–2891. doi:10.1016/j.jacc.2019.04.003

4. Mangione PP et al. (2018) J. BIOL. CHEM. 293, 14192–14199. doi:10.1074/jbc.RA118.003990

5. Peterle D et al. (2020) COMMUN. BIOL. 3, 764. doi: 10.1038/s42003-020-01493-0

6. Feng D et al. (2007) CIRCULATION 116(21):2420-2426. doi: 10.1161/CIRCULATIONAHA.107.697763

7. Vilches S et al. (2022) EUR J HEART FAIL 24, 1387-1396. doi:10.1002/ejhf.2566

8. Raimondi S et al. (2020) J. BIOL.CHEM. 295, 11379-11387. doi: 10.1074/jbc.RA120.014026.

Categories

Proteins



279

Hydrogen-Deuterium Exchange Mass Spectrometry (HDX-MS): an Emerging Tool in
Structural Biology

�ŶĚƌĞĂ�WŝĞƌĂŶŐĞůŝŶŝ͕��ŶŶĂ�WĂŐŽƩ Ž͕ ��ĂŶŝĞůĞ�WĞƚĞƌůĞ͕��ůĞƐƐŝĂ��Ğŝ�ZŽƐƐŝ͕��ůĞŶĂ��Ăǀ ĞĚŽŶ͕ �>ĂƵƌĂ��ĐƋƵĂƐĂůŝĞŶƚĞ͕�

Vincenzo De Filippis

�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚĂƌŵĂĐĞƵƟĐĂů�ĂŶĚ�WŚĂƌŵĂĐŽůŽŐŝĐĂů�̂ ĐŝĞŶĐĞƐ͕ �hŶŝǀ ĞƌƐŝƚǇ�ŽĨ�WĂĚƵĂ͕ �WĂĚƵĂ͕ �/ƚĂůǇ

Abstract

Background

HDX-D ^�ŝƐ�Ă�ƉŽǁ ĞƌĨƵů�ƚŽŽů�ĨŽƌ�ŝŶǀ ĞƐƟŐĂƟŶŐ�ƉƌŽƚĞŝŶ�ĐŽŶĨŽƌŵĂƟŽŶͬ ĚǇŶĂŵŝĐƐ�ĂŶĚ�ůŝŐĂŶĚ-ƉƌŽƚĞŝŶ�ŝŶƚĞƌĂĐƟŽŶƐ͕ �
Ăƚ�Ă�ƐƉĂƟĂů�ƌĞƐŽůƵƟŽŶ�ŽĨ�ϯ -ϲ�ĂŵŝŶŽ�ĂĐŝĚƐ�ĂŶĚ�ǁ ŝƚŚ�ƟŶǇ�ƐĂŵƉůĞ�ĂŵŽƵŶƚƐ�;ϮϬ-100μg). HDX-MS is based on 
ƚŚĞ�ŶŽƟŽŶ�ƚŚĂƚ�ƉĞƉƟĚĞ�ďĂĐŬďŽŶĞ�ĂŵŝĚĞ�ŚǇĚƌŽŐĞns at exposed/flexible sites exchange much more rapidly 
with deuterium in D2O than those that are buried in the protein interior or at ligand-receptor interfaces.

Methods

Measurements were run on a Xevo G-2S Q-TOF mass spectrometer (Waters), connected to an Acquity-M
hW>��ĂŶĚ�ĂŶ��ƵƚŽŵĂƟŽŶ�Ϯ͘ Ϭ�ƌŽďŽƟĐ�ƉůĂƞŽƌŵ͘ �dŽ�ƚŚĞ�ďĞƐƚ�ŽĨ�ŽƵƌ�ŬŶŽǁ ůĞĚŐĞ͕�ƚŚŝƐ�ŝƐ�ƚŚĞ�Į ƌƐƚ�ĂƵƚŽŵĂƚĞĚ�
HDX-D ^�ƐǇƐƚĞŵ�ƉƌĞƐĞŶƚ�ŝŶ�ĂŶ�ĂĐĂĚĞŵŝĐ�ŝŶƐƟƚƵƟŽŶ�ŝŶ�/ƚĂůy.

Results

�ƵĞ�ƚŽ�ƐƉĂĐĞ�ůŝŵŝƚĂƟŽŶƐ͕ �ŚĞƌĞ�ǁ Ğ�ƌĞƉŽƌƚ�ƚŚĞ�ŵĂĐƌŽŵŽůĞĐƵůĂƌ�ƐǇƐƚĞŵƐ�ƐƚƵĚŝĞĚ�ďǇ�, �y-MS in our laboratory
;ƚŽ�ďĞ�ƉƵďůŝƐŚĞĚͿ͘ ��ĂĐŚ�ƐǇƐƚĞŵ�ǁ ŝůů�ďĞ�ŵŽƌĞ�ǁ ŝĚĞůǇ�ĚĞƐĐƌŝďĞĚ�ŝŶ�ƚŚĞ�WŽƐƚĞƌͬ KƌĂů��ŽŵŵƵŶŝĐĂƟŽŶ�ƚŚĂƚ�ǁ ŝůů�ďĞ�
(hopefully) presented:

 �ůƵĐŝĚĂƟŶŐ�ƚŚĞ�Ğī ĞĐƚ�ŽĨ�ƉĂƚŚŽŐĞŶŝĐ�ŵƵƚĂƟŽŶƐ�ŝŶ�ŚƵŵĂŶ�ƚƌĂŶƐƚŚǇƌĞƟŶ�ŽŶ�ƚŚĞ�ƐƵƐĐĞƉƟďŝůŝƚǇ�ƚŽ�
ƉƌŽƚĞŽůǇƐŝƐ�ĂŶĚ�ŐĞŶĞƌĂƟŽŶ�ŽĨ�ĂŵǇůŽŝĚŽŐĞŶŝĐ�ĨƌĂŐŵĞŶƚƐ͘

 /ĚĞŶƟĮ ĐĂƟŽŶ�ŽĨ�ƉĞƌŇƵŽƌŽĂůŬǇů�ƐƵďƐƚĂŶĐĞƐ�ďŝŶĚŝŶŐ�ƐŝƚĞ�ŝŶ�ŚƵŵĂŶ�ƚƌĂŶƐƚŚǇƌĞƟŶ͘
 �ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ĐŽŶĨŽƌŵĂƟŽŶĂů�ŵĞƚĂŵŽƌƉŚŽƐŝƐ�ŽĨ�WƌŽƚŚƌŽŵďŝŶ�ǌǇŵŽŐĞŶ�ĂŌĞƌ�ƉƌŽƚĞŽůǇƟĐ�ĂĐƟǀ ĂƟŽŶ�

to mature α-dŚƌŽŵďŝŶ�ŝŶ�ďůŽŽĚ�ĐŽĂŐƵůĂƟŽŶ͘
 Molecular mapping of effector binding proteins to α-Thrombin. 
 /ĚĞŶƟĮ ĐĂƟŽŶ�ŽĨ�ƚŚĞ�ďŝŶĚŝŶŐ�ƐŝƚĞ�ŽĨ�ŶŽǀ Ğů�ŝŶŚŝďŝƚŽƌƐ�ŽĨ�̂ �Z^-Cov-2 Main Protease.
 �ŽŶĨŽƌŵĂƟŽŶĂů�ĂŶĂůǇƐŝƐ�ŽĨ�ǁ ŝůĚ-type Protein Disulphide Isomerase and its pathogenic mutants.
 /ĚĞŶƟĮ ĐĂƟŽŶ�ŽĨ�ŵĞŵďƌĂŶĞ�ďŝŶĚŝŶŐ�ƌĞŐŝŽŶƐ�ŝŶ�ĐŽĂŐƵůĂƟŽŶ�ĨĂĐƚŽƌ�ǌǇŵŽŐĞŶƐ�ĂŶĚ�ĂŵǇůŽŝĚŽŐĞŶŝĐ�

proteins.

Conclusion

These results put forward HDX-MS as a promising tool in structural biology, drug discovery and molecular
medicine.
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Krabbe disease carriers: emerging evidence for an increased risk in
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Abstract

<ƌĂďďĞ�ĚŝƐĞĂƐĞ�;<�Ϳ�;ηϮϰϱϮϬϬͿ�ŝƐ�Ă�ƌĂƌĞ�ĂƵƚŽƐŽŵĂů�ƌĞĐĞƐƐŝǀ Ğ�ĚŝƐŽƌĚĞƌ�ĐĂƵƐĞĚ�ďǇ�ŵƵƚĂƟŽŶƐ�ŝŶ�ƚŚĞ�
galactocerebrosidase gene (GALCͿ͘ ��ĞĨĞĐƟǀ Ğ�' �>��ůĞĂĚƐ�ƚŽ�ĂďĞƌƌĂŶƚ�ŵĞƚĂďŽůŝƐŵ�ŽĨ�ŐĂůĂĐƚŽůŝƉŝĚƐ͕ �ƉƌĞƐĞŶƚ�
ĂůŵŽƐƚ�ĞǆĐůƵƐŝǀ ĞůǇ�ŝŶ�ŵǇĞůŝŶ͕ �ǁ ŝƚŚ�ĐŽŶƐĞƋƵĞŶƚ�ĚĞŵǇĞůŝŶĂƟŽŶ�ĂŶĚ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟŽŶ�ŽĨ�ƚŚĞ�ĐĞŶƚƌĂů�ĂŶĚ�
peripheral nervous system (NS).

�ĞƐƉŝƚĞ�ƚŚĞ�ǀ ĞƌǇ�ůŽǁ �ŝŶĐŝĚĞŶĐĞ�ŽĨ�<��;ϭ͗ ϭϬϬ͘ϬϬϬͿ͕ �ŚĞƚĞƌŽǌǇŐŽƵƐ�ĐĂƌƌŝĞƌƐ�ĂƌĞ�ĞƐƟŵĂƚĞĚ�ƚŽ�ďĞ�ƌĞĂůůǇ�ĨƌĞƋƵĞŶƚ�
in Caucasian (1:150) and are suggested having a risk factor in neurological disorder onset higher than
GALC+/+ ƐƵďũĞĐƚƐ͕ �ĂůƚŚŽƵŐŚ�ƚŚĞǇ�ĂƌĞ�ŶŽƚ�ĐůŝŶŝĐĂůůǇ�ŝůů͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ŝĚĞŶƟĨǇ�ďŝŽĐŚĞŵŝĐĂů�ĚĞĨĞĐƚƐ�ƚŚĂƚ�ŵĂǇ�
ŝŶĐƌĞĂƐĞ�ƚŚĞ�ƉƌŽďĂďŝůŝƚǇ�<��ĐĂƌƌŝĞƌƐ�ĚĞǀ ĞůŽƉ�E ^�Ăī ĞĐƟŽŶƐ͕ �ǁ Ğ�ƚŽŽŬ�ĂĚǀ ĂŶƚĂŐĞ�ŽĨ�ƚŚĞ�<��ŵƵƌŝŶĞ-model
twitcher (Twi).

t Ğ�ƉĞƌĨŽƌŵĞĚ�Ă�ƉƌŽƚĞŽŵŝĐ�Ěŝī ĞƌĞŶƟĂů�ĂŶĂůǇƐŝƐ�ŽŶ�ǁ ŚŽůĞ�ďƌĂŝŶƐ�ĨƌŽŵ�ϯϯ -old day Twi (galc-/-), heterozygous
(Het) (galc+/-), and wild-type (galc+/+) mice. At this age, the Twi mouse displays a severe phenotype but is
ƐƟůů�Ăůŝǀ Ğ͕�ǁ ŚŝůĞ�ŶŽ�ĚĞĨĞĐƚƐ�ĂƌĞ�Ğǀ ŝĚĞŶƚ�ŝŶ�, ĞƚƐ͘ �K Ƶƌ�ĚĂƚĂ�ĂŶĚ�ƚŚĞŝƌ�ƉƌĞĚŝĐƟǀ Ğ�ĨƵŶĐƟŽŶĂů�ƉƌŽĐĞƐƐŝŶŐ�
highlighted the Het mice to differ from both Twi and wild-type animals by showing dĞƌĞŐƵůĂƟŽŶ�ŽĨ�ƐĞǀ ĞƌĂů�
ŵƵůƟĨƵŶĐƟŽŶĂů�ĨĂĐƚŽƌƐ͕ �Ğ͘ Ő͘�ǀ ŝŵĞŶƟŶ͕ �Z��<ϭ�;WϲϴϬϰϬͿ͕ �D �W�;WϬϰϯ ϳ ϬͿ͕ ��EW�;WϭϲϯϯϬͿ͕ �s �W�;Y Ϭϭϴϱϯ Ϳ͕ �ĂŶĚ�
NDRG1 (Q62433). These proteins are involved in (mechano)signaling, intracellular trafficking, proteostasis, 
lipid metabolism, mitocŚŽŶĚƌŝĂů�ĨĂŝůƵƌĞ͕�ĂŶĚ�ĞŶĞƌŐǇ�ƐƵƉƉůǇ�ďĂůĂŶĐŝŶŐ͘�̂ ŝŶĐĞ�ƚŚĞǇ�ĂƌĞ�ĐƌŝƟĐĂů�ŝŶ�E ^�
ŚŽŵĞŽƐƚĂƐŝƐ�ĂŶĚ�ĨƵŶĐƟŽŶ͕ �ĚĞĨĞĐƚƐ�ŝŶ�ƐƵĐŚ�ƉƌŽĐĞƐƐĞƐ�ĂƌĞ�ůŝŬĞůǇ�ƚŽ�ŵĂŬĞ�<��ĐĂƌƌŝĞƌƐ�ŵŽƌĞ�ǀ ƵůŶĞƌĂďůĞ�ƚŽ�ŽƚŚĞƌ�
ƌŝƐŬ�ĨĂĐƚŽƌƐ͕ �Ğǀ ĞŶ�ĞŶǀ ŝƌŽŶŵĞŶƚĂů�Žƌ�ŐĞŶĞƟĐ͕�ƚŚƵƐ�ĞǆƉŽƐŝŶŐ�ƚŚĞŵ�ƚŽ�Ă�Őƌeater likelihood of developing
neuropathies.
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��ƉŽƚĞŶƟĂů�ĂŶĚ�ĚǇŶĂŵŝĐ�ĂĐƟǀ Ğ�' Ăů-ϯ�ŝŶŚŝďŝƚŽƌ�� , /�ĚĞƌŝǀ ĂƟǀ Ğ

sonia di gaetano1, Luciano Pirone1, Rita Russo2͕ �D ĂƌƟŶĂ�&ŝůŽĐĂƐŽ3, Emanuele Carrella3, Alfonso Iadonisi3,
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Abstract

' ĂůĞĐƟŶƐ͕ �Ă�ĨĂŵŝůǇ�ŽĨ�ůĞĐƟŶ�ƉƌŽƚĞŝŶƐ͕ �ďŝŶĚ�ŐůǇĐĂŶƐ�ĐŽŶƚĂŝŶŝŶŐ�ĚŝƐĂĐĐŚĂƌŝĚĞƐ�ǁ ŝƚŚ�β-galactoside bonds, such 
as N-acetyl-lactosamine. Gal-3 represents the most peculiar member of this family, combining its C-
ƚĞƌŵŝŶĂů��ĂƌďŽŚǇĚƌĂƚĞ�ZĞĐŽŐŶŝƟŽŶ��ŽŵĂŝŶ�ǁ ŝƚŚ�Ă�non-ůĞĐƟŶ�E -terminal part, responsible of its
ŽůŝŐŽŵĞƌŝǌĂƟŽŶ͘ �/ƚ�ŚĂƐ�ďĞĞŶ�ƌĞƉŽƌƚĞĚ�ĂŶ�ŝŶĐƌĞĂƐĞĚ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽĨ�' Ăů-3 in different cancers, proposing 
ƚŚŝƐ�ƉƌŽƚĞŝŶ�ĂƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƚŚĞƌĂƉĞƵƟĐ�ƚĂƌŐĞƚ1͘ ��ĐƚƵĂůůǇ͕�ƚŚĞƌĞ�ĂƌĞ�ƐĞǀ ĞƌĂů�ŐĂůĞĐƟŶ�ŝŶŚŝďŝƚŽƌƐ�ƚŚĂƚ�show
ŝŶƚĞƌĞƐƟŶŐ�ĨƵŶĐƟŽŶĂů�ƉƌŽĮ ůĞƐ2. Melanins, a well-known class of insoluble dark pigments, based on their
ƐŝŐŶŝĮ ĐĂŶƚ�ƌŽůĞ�ŝŶ�ƉŚŽƚŽƉƌŽƚĞĐƟŽŶ�ĂŶĚ�ŝŶ�ŽƚŚĞƌ�ĐĞůů�ƉƌŽĐĞƐƐĞƐ�ƚŚĂƚ�ĞŶƐƵƌĞ�ŚŽŵĞŽƐƚĂƐŝƐ͕ �ƚŽŐĞƚŚĞƌ�ǁ ŝƚŚ�ƚŚĞŝƌ�
ŚŝŐŚ�ďŝŽĐŽŵƉĂƟďŝůŝƚǇ͕�ƌĞƉƌĞƐĞŶƚ�ŝĚĞĂů�ĐĂŶĚŝĚĂƚĞƐ�ĨŽƌ�ďŝŽŵĞĚŝĐĂů�ĂƉƉůŝĐĂƟŽŶƐ͘ �dŚƵƐ͕ �ƐƚĂƌƟŶŐ�ĨƌŽŵ�ϱ͕ ϲ-
ĚŝŚǇĚƌŽǆǇŝŶĚŽůĞ�;� , /Ϳ͕ �Ă�ŬĞǇ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ŝŶ�ĞƵŵĞůĂŶŝŶ�ďŝŽŐĞŶĞƐŝƐ͕ �ŝƚ�ǁ ĂƐ�ƐǇŶƚŚĞƟƐĞĚ�ŝƚƐ�ƚŚŝŽŐůǇĐŽƐǇůĂƚĞĚ�
ĚĞƌŝǀ ĂƟǀ Ğ͕�ŚĞƌĞ�ƉƌŽƉŽƐĞĚ�ĂƐ�ŶĞǁ �ƉŽƚĞŶƟĂů�ŐĂůĞĐƟŶ�ŝŶŚŝďŝƚŽƌƐ͘ �dŚĞ�ĨƵŶĐƟŽŶĂůŝƐĂƟon of the DHI results in
ŝŶĐƌĞĂƐŝŶŐ�ƚŚĞ�ƐŽůƵďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƐƚĂƌƟŶŐ�ŵŽůĞĐƵůĞ͕�ĂƐ�ƉƌĞǀ ŝŽƵƐ�ƐƚƵĚŝĞĚ3. This outcome, together with the
ŶĂƚƵƌĂů�Ăƫ ƚƵĚĞ�ŽĨ�� , /�ƚŽ�ƵŶĚĞƌŐŽ�ŽŶ�ƐƉŽŶƚĂŶĞŽƵƐ�ŽǆŝĚĂƟǀ Ğ�ƉŽůǇŵĞƌŝǌĂƟŽŶ͕ �ƌĞƉƌĞƐĞŶƚƐ�ƚŚĞ�ďĂƐĞ�ƚŽ�
ƉƌŽĚƵĐĞ�Ă�ďŝŽĐŽŵƉĂƟďůĞ�ƐĐĂī ŽůĚ�ĞǆƉŽƐŝŶŐ�ŵƵůƟƉůĞ�ŐůǇĐĂŶƐ͘ �dŚĞ�ƉƌŽƉĞƌƚǇ�ƚŽ�ƐƉŽŶƚĂŶĞŽƵƐůǇ�ĨŽƌŵ�ƉŽůǇŵĞƌƐ͕ �
characterized by hŝŐŚ�ĚĞŐƌĞĞ�ŽĨ�ĐŽŵƉůĞǆŝƚǇ͕�ƌĞŶĚĞƌƐ�ƚŚŝƐ�� , /�ĚĞƌŝǀ ĂƟǀ Ğ�Ă�ĚǇŶĂŵŝĐĂůůǇ�ĂĐƟǀ Ğ�ŝŶŚŝďŝƚŽƌ͘�
Therefore, we here report a detailed binding study between recombinant Gal-3 and thioglycosylated DHI,
both as monomer and polymer; this analysis was carried out using different techniques, as dynamic light 
ƐĐĂƩ ĞƌŝŶŐ͕�ŝƐŽƚŚĞƌŵĂů�ƟƚƌĂƟŽŶ�ĐĂůŽƌŝŵĞƚƌǇ�ĂŶĚ�ďŝŽ-layer interferometry. These collected results could
represent a new ĞŵĞƌŐŝŶŐ�ǁ ĂǇ�ƚŽ�Ěƌŝǀ Ğ�ƚŚĞ�ƌĂƟŽŶĂů�ĚĞƐŝŐŶ�ĨŽƌ�ĚǇŶĂŵŝĐ�' Ăů-3 inhibitor.
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Chem. Soc.131 (42), 15270–15275.
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�ŽƌƌĞůĂƟŽŶ�ďĞƚǁ ĞĞŶ�ŝƌŽŶ�dyshomeostasis and 5-lipoxygenase post-ƚƌĂŶƐĚƵĐƟŽŶĂů�
ĂĐƟǀ ĂƟŽŶ
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Abstract

5-lipoxygenase (5-LOX) is a non-heme iron-containing dioxygenase mainly expressed in immune cells and
ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƚŚĞ�ƐǇŶƚŚĞƐŝƐ�ŽĨ�ůĞƵŬŽƚƌŝĞŶĞƐ͕ �ďŝŽĂĐƟǀ Ğ�ůŝƉŝĚƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ŶƵŵĞƌŽƵƐ�ŝŶŇĂŵŵĂƚŽƌǇ�ƐƚĂƚĞƐ͘ �t Ğ�
recently reported that iron content modulates 5->Ky�ŝŶƚƌĂĐĞůůƵůĂƌ�ůŽĐĂůŝǌĂƟŽŶ�ŝŶ�ŵĂĐƌŽƉŚĂŐĞƐ�ďǇ�ŝŶĐƌĞĂƐŝŶŐ�
ƚŚĞ�ĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ĞŶǌǇŵĞ�ƚŽ�ďŝŶĚ�ƚŽ�ŶƵĐůĞĂƌ�ŵĞŵďƌĂŶĞƐ͕ �ƚŚƵƐ�ĂĐƟǀ ĂƟŶŐ�ƚŚĞ�ϱ-LOX-mediated inflammatory 
processes. Dysregulated levels of iron-related protein are associated with various patholoŐŝĐĂů�ĐŽŶĚŝƟŽŶƐ�
ŝŶĐůƵĚŝŶŐ�ĐĂŶĐĞƌ�ĂŶĚ�ƉƵůŵŽŶĂƌǇ�ĚŝƐĞĂƐĞ͘�/ŶƚĞƌĞƐƟŶŐůǇ͕�ƚŚĞ�͞ĐǇƚŽŬŝŶĞ�ƐƚŽƌŵ͟ �ƚŚĂƚ�ŽĐĐƵƌ�ĚƵƌŝŶŐ��K s /��
ŝŶǀ Žůǀ ĞƐ�ƚŚĞ�ĂĐƟǀ ĂƟŽŶ�ĐĂƐĐĂĚĞ�ŽĨ�ĂƵƚŽ-amplifying cytokines, some of them directly affected by iron 
dyshomeostasis. This knowledge has led ƚŚĞ�ŝŶǀ ĞƐƟŐĂƟŽŶ�ŽĨ�ƚŚĞ�ϱ->Ky�ĂĐƟǀ ĂƟŽŶ�ĚƵĞ�ƚŽ�ŝƌŽŶ�ĂůƚĞƌĞĚ�ůĞǀ ĞůƐ�
ŝŶ�ƚŚĞ�Žǀ ĞƌůĂƉƉŝŶŐ�ŽƵƚĐŽŵĞƐ�ŽĨ�ĐĂŶĐĞƌ�ŝŶŇĂŵŵĂƟŽŶ�ǁ ŝƚŚ�ƉƵůŵŽŶĂƌǇ�ǀ ŝƌƵƐ-ŝŶĚƵĐĞĚ�ŝŶŇĂŵŵĂƟŽŶ͘ �t Ğ�
ĂŶĂůǇǌĞĚ�ƚŚĞ�ĂůƚĞƌĂƟŽŶ�ŽĨ�ƉƌŽƚĞŝŶƐ�ƌĞůĂƚĞĚ�ƚŽ�ŝƌŽŶ�ŵĞƚĂďŽůŝƐŵ�ŝŶĚƵĐĞĚ�ďǇ�̂ �Z^-CoV-2 in pĂƟĞŶƚƐ͛ �ŝŵŵƵŶĞ�
cells and plasma. To characterize the post-ĂĐƵƚĞ�ŝŶĨĞĐƟŽŶ�ƉŚĂƐĞ͕�ǁ Ğ�ĞǆƚĞŶĚĞĚ�ŽƵƌ�ĂŶĂůǇƐŝƐ�ƚŽ�ůŽŶŐ-COVID
ƉĂƟĞŶƚƐ�ǁ ŝƚŚ�ƉĞƌƐŝƐƚĞŶƚ�ƐǇŵƉƚŽŵƐ�ĂŌĞƌ�ĂĐƵƚĞ�ŝŶĨĞĐƟŽŶ͘ �K ǀ ĞƌĂůů͕�ŽƵƌ�Į ŶĚŝŶŐƐ�ƐƵŐŐĞƐƚ�ƚŚĂƚ�ŝƌŽŶ�
dyshomeostasis occurs during COVID-19 ĂŶĚ�ĐĂƵƐĞƐ�ĂŶ�ŝŶĐƌĞĂƐĞ�ŝŶ�ƚŚĞ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ĂŶĚ�ƚŚĞ�ŚĞŵŽůǇƟĐ�
process, which in turn can increase free iron and heme levels, as well as cellular iron overloading and the
post-ƚƌĂŶƐůĂƟŽŶĂů�ĂĐƟǀ ĂƟŽŶ�ŽĨ�ϱ-LOX.
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aureus hemophores IsdB and IsdH
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Abstract

Staphylococcus aureus ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�Ɛŝǆ�ŚŝŐŚůǇ�ǀ ŝƌƵůĞŶƚ�ĂŶĚ�ĂŶƟďŝŽƟĐ-resistant bacteria forming the so-called
“ESKAPE” group, which represents a global threat for public health. This Gram-ƉŽƐŝƟǀ Ğ�ďĂĐƚĞƌŝƵŵ�ƌĞƋƵŝƌĞƐ�
ŝƌŽŶ�ĨŽƌ�ŚŽƐƚ�ŝŶǀ ĂƐŝŽŶ�ĂŶĚ�ŝŶĨĞĐƟŽŶ�ĂŶĚ�ĞǆƉůŽŝƚƐ�Ěŝī ĞƌĞŶƚ ŵĞĐŚĂŶŝƐŵƐ�ĨŽƌ�ŝƌŽŶ�ĂĐƋƵŝƐŝƟŽŶ͕ �ŝŶĐůƵĚŝŶŐ�
siderophores and hemophores1,2,3. Hemoglobin (Hb) is the main iron source and heme iron is acquired from
cell-free Hb by an iron-responsive surface determinant (Isd) system, able to extract heme, degrade it and
release iron into the microorganism.

The first step of heme capture by S. aureus Isd system is carried out by two surface proteins, IsdB and IsdH.
IsdB can only extract heme from Hb, while IsdH can capture it from both free Hb and Hb-haptoglobin
complex. IsdB seems to be necessary ĨŽƌ�ƚŚĞ�ǀ ŝƌƵůĞŶĐĞ�ĂŶĚ�ƉƌŽůŝĨĞƌĂƟŽŶ�ǁ ŚŝůĞ�/ƐĚ, �ĚŽĞƐ�ŶŽƚ�ĂƉƉĞĂƌ�ƚŽ�ďĞ�
Žǀ ĞƌĞǆƉƌĞƐƐĞĚ�ĚƵƌŝŶŐ�ŚŽƐƚ�ŝŶĨĞĐƟŽŶ͘ �/ƚ�ŝƐ�ƐƟůů�ŶŽƚ�ĨƵůůǇ�ĐůĞĂƌ�ǁ ŚŝĐŚ�ŝƐ�ƚŚĞ�ĨƵŶĐƟŽŶĂů�Ěŝī ĞƌĞŶĐĞ�ďĞƚǁ ĞĞŶ�
ƚŚĞƐĞ�ƚǁ Ž�ŚĞŵŽƉŚŽƌĞƐ͕ �Őŝǀ ĞŶ�ƚŚĂƚ�ƚŚĞǇ�ĞǆŚŝďŝƚ�ϴϱй �ƐĞƋƵĞŶĐĞ�ŝĚĞŶƟƚǇ�ĂŶĚ�ŚĂǀ Ğ�Ăsimilar role in heme
ĞǆƚƌĂĐƟŽŶ͘

/Ŷ�ŽƌĚĞƌ�ƚŽ�ĚĞĐŝƉŚĞƌ�ƚŚĞ�ĨƵŶĐƟŽŶĂů�ƐŝŐŶŝĮ ĐĂŶĐĞ�ŽĨ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ƚǁ Ž�Ěŝī ĞƌĞŶƚ�ƐƵƌĨĂĐĞ�ŚĞŵŽƉŚŽƌĞƐ�ŝŶ�S.
aureus ͕ �ǁ Ğ�ŚĂǀ Ğ�ƉĞƌĨŽƌŵĞĚ�Ă�ĐŽŵƉĂƌĂƟǀ Ğ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�, ď�ďŝŶĚŝŶŐ͕�ŚĞŵĞ�ĞǆƚƌĂĐƟŽŶ�ŬŝŶĞƟĐƐ�ĂŶĚ�
ŚĞŵĞ�ŽǆŝĚĂƟŽŶ�ƌĂƚĞƐ�ĨŽƌ�/ƐĚ��ĂŶĚ�/ƐĚ, ͘ �&ƵƌƚŚĞƌŵŽƌĞ͕�ǁ Ğ�ŚĂǀ Ğ�ĂĚĂƉƚĞĚ�ĂŶ��>/̂ ��ƉůĂƞŽƌŵ�ĨŽƌ�ƚŚĞ�ǀ ĂůŝĚĂƟŽŶ�
ŽĨ�ŝŶŚŝďŝƚŽƌƐ�ŽĨ�/ƐĚ�ͬ /ƐĚ, ͗ , ď�ŝŶƚĞƌĂĐƟŽŶƐ�ĂƐ�ƉŽƚĞŶƟĂůĂŶƟďĂĐƚĞƌŝĂů�ĚƌƵŐƐ͘

dŚŝƐ�ǁ ŽƌŬ�ǁ ĂƐ�ƐƵƉƉŽƌƚĞĚ�ďǇ�WZ/E �ϮϬϮϬ��ϯ>d��͞ �ĞĨĞĂƚ�ĂŶƟŵŝĐƌŽďŝĂů�ƌĞƐŝƐƚĂŶĐĞ�ƚŚƌŽƵŐŚ�ŝƌŽŶ�ƐƚĂƌǀ ĂƟŽŶ�ŝŶ�
Staphylococcus aureus (ERASE)”.
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Effects of Non-Immunosuppressant Cyclosporin A Analogues on Toxoplasma
gondii Cyclophilins
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Abstract

Cyclophilins (Cyps) are a class of ubiquitous enzymes that catalyze the cis-trans ŝƐŽŵĞƌŝǌĂƟŽŶ�ŽĨ�ƉƌŽůǇů�
ďŽŶĚƐ�ŝŶ�ƉĞƉƟĚĞƐ�ĂŶĚ�ƉƌŽƚĞŝŶƐ͘ �dŚĞǇ�ǁ ĞƌĞ�Į ƌƐƚůǇ�ŝĚĞŶƟĮ ĞĚ�ĂƐ�ƚŚĞ�ŵŽůĞĐƵůĂƌ�ƚĂƌŐĞƚƐ�ŽĨ�ƚŚĞ�ĚƌƵŐ�ĐǇĐůŽƐƉŽƌŝŶ�
��;�Ɛ�Ϳ͕ �Ă�ĐǇĐůŝĐ�ƵŶĚĞĐĂƉĞƉƟĚĞ�ƵƐĞĚ�ĂƐ�ŝŵŵƵŶŽƐƵƉƉƌĞƐƐĂŶƚ�ŝŶ�ƚŚĞ�Į ĞůĚ�ŽĨ�ŽƌŐĂŶ�ƚƌĂŶƐƉůĂŶƚĂƟŽŶ�ϭ͘

/ƚ�ŚĂƐ�ďĞĞŶ�ƐŚŽǁ Ŷ�ƚŚĂƚ��Ɛ��ƉŽƐƐĞƐƐĞƐ�Ă�ƐŝŐŶŝĮ ĐĂŶƚ�ƉĂƌĂƐŝƟĐŝĚĂů�ĂĐƟǀ ŝƚǇ�ĂŐĂŝŶƐƚ�ŵĂŶǇ�ƉĂƌĂƐŝƚĞ�ƐƉĞĐŝĞƐ͕ �
including Toxoplasma gondii ͕ �ƚŚĞ�ĐĂƵƐĂƟǀ Ğ�ĂŐĞŶƚ�ŽĨ�ƚŽǆŽƉůĂƐŵŽƐŝƐ�Ϯ͘��ĞƐƉŝƚĞ�ŝƚƐ�ƉĂƌĂƐŝƟĐŝĚĂů�ĂĐƟǀ ŝƚǇ�ŚĂƐ�
ŶŽƚ�ďĞĞŶ�ĨƵůůǇ�ƵŶĚĞƌƐƚŽŽĚ͕ �ƉĂƌĂƐŝƚĞ��ǇƉƐ�ĂƌĞ�Žďǀ ŝŽƵƐ�ĚƌƵŐ�ƚĂƌŐĞƚƐ�ĂŶĚ�Žī Ğƌ�ĂŶ�ĂƩ ƌĂĐƟǀ Ğ�ƚŚĞƌĂƉĞƵƟĐ�
ĂƉƉƌŽĂĐŚ�ƚŽ�ĐŽŵďĂƚ�ƉĂƌĂƐŝƟĐ�ŝŶĨĞĐƟŽŶƐ͘

We previously characterized two T. gondii Cyps (TgCyps), named TgCyp23 and TgCyp18.4, at a structural
ĂŶĚ�ĨƵŶĐƟŽŶĂů�ůĞǀ Ğů͕�ĂƐ�ǁ Ğůů�ĂƐ�ƚŚĞŝƌ�ŝŶƚĞƌĂĐƟŽŶ�ǁ ŝƚŚ��Ɛ��ϯ ͘�, ĞƌĞŝŶ͕ �ǁ Ğ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ŝŶƚĞƌĂĐƟŽŶ�ŽĨ�
TgCyp23 with two non-immunosuppressant analogues of CsA, namely NIM811 and dihydrocyclosporin A.
By employing biophysical and biochemical methodologies, including spectrophotometric assays, Isothermal
dŝƚƌĂƟŽŶ��ĂůŽƌŝŵĞƚƌǇ�;/d�Ϳ͕ �E ƵĐůĞĂƌ�D ĂŐŶĞƟĐ�ZĞƐŽŶĂŶĐĞ�ƐƉĞĐƚƌŽƐĐŽƉǇ�;ED ZͿ�ĂŶĚ�y-ray crystallography, we
ƐƵĐĐĞƐƐĨƵůůǇ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ƚŚĞ�ŝŶƚĞƌĂĐƟŽŶ�Ăƚ�ĂŶ�ĂƚŽŵŝĐ�ůĞǀ Ğů͘�K Ƶƌ�Į ŶĚŝŶŐƐ�ƌĞǀ ĞĂůĞĚ�ƚŚĂƚ�dŐ�ǇƉϮϯ�ďŝŶĚƐ�ďŽƚŚ�
ĐŽŵƉŽƵŶĚƐ�ǁ ŝƚŚ�Ă�ŶD �Ăĸ ŶŝƚǇ�ĂŶĚ�ƚŚĂƚ�ƚŚĞ�ƌĞƐŝĚƵĞƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ŝŶƚĞƌĂĐƟŽŶ�Žǀ ĞƌůĂƉ�ǁ ŝƚŚ�ƚŚŽƐĞ�
responsible for the binding of CsA. Moreover, boƚŚ�ĐŽŵƉŽƵŶĚƐ�ŝŶŚŝďŝƚ�dŐ�ǇƉϮϯ�ĞŶǌǇŵĂƟĐ�ĂĐƟǀ ŝƚǇ͘�K Ƶƌ�
results demonstrate that CsA-ďĂƐĞĚ�ŝŶŚŝďŝƚŽƌƐ�ŚŽůĚ�ƐŝŐŶŝĮ ĐĂŶƚ�ƉŽƚĞŶƟĂů�ĂƐ�Ğī ĞĐƟǀ Ğ�ĂůƚĞƌŶĂƟǀ ĞƐ�ĨŽƌ�ƚĂĐŬůŝŶŐ�
ƚŽǆŽƉůĂƐŵŽƐŝƐ�ĂŶĚ�ƉĂǀ Ğ�ƚŚĞ�ǁ ĂǇ�ĨŽƌ�ƚŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ŶŽǀ Ğů�ƚŚĞƌĂƉĞƵƟĐ�ƐƚƌĂƚĞŐŝĞƐ�ƚŽ�ĂĚĚƌĞƐƐ�ƉĂƌĂƐŝƟĐ�
diseases.
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/ŶŇƵĞŶĐĞ�ŽĨ�dǇůŽƚŽŝŶ�ƉĞƉƟĚĞ�ŽŶ�ŚƵŵĂŶ�ƐŬĞůĞƚĂů�ŵƵƐĐůĞ�ĚĞŐĞŶĞƌĂƟŽŶ�ŝŶ�ĂŶ�in vitro
model of sarcopenia

Francesca Felice, Roberta Moschini, Giovanni Signore, Francesco Balestri, Mario Cappiello, Antonella Del

Corso

University of Pisa, Pisa, Italy

Abstract

The decline of skeletal muscle mass and strength that leads to sarcopenia is a pathology that might
represent an emergency healthcare issue in future years.

^ĂƌĐŽƉĞŶŝĂ�ŝƐ�Ă�ŵƵůƟĨĂĐƚŽƌŝĂů�ƉƌŽĐĞƐƐ͕ �ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ŝŶŇĂŵŵĂƟŽŶ͕ �ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ͕ �ŵŽƚŽƌ�ŶĞƵƌŽŶ�ůŽƐƐ͕ �Ă�
ĐŚĂŶŐĞ�ŝŶ�ĞŶĚŽĐƌŝŶĞ�ĨƵŶĐƟŽŶ�ĂŶĚ�ĂŐĞ-ƌĞůĂƚĞĚ�ůŽƐƐ�ŽĨ�ŵƵƐĐůĞ�ŵĂƐƐ�ĂŶĚ�ĨƵŶĐƟŽŶ͕ �ĚƵĞ�ƚŽ�ĂŶ�ŝŶĐƌĞĂƐĞ�ŝŶ�
ŵƵƐĐůĞ�ƉƌŽƚĞŝŶ�ĚĞŐƌĂĚĂƟŽŶ�ĂŶĚ�ƌĞĚƵĐĞĚ�ƉƌŽƚĞŝŶ�ƐǇŶƚŚĞƐŝƐ͘ �/Ŷ�ƐĂƌĐŽƉĞŶŝĐ�ŵƵƐĐůĞ͕�Ă�ƌĞĚƵĐƟŽŶ�ŝŶ�ƚŚĞ�
ŶƵŵďĞƌ�ŽĨ�ŵǇŽĮ ďĞƌƐ�ĂŶĚ�ŚǇƉŽƚƌŽƉŚŝĐ�ŵǇŽĮ ďĞƌƐ͕ �ĂƐ�ǁ Ğůů�ĂƐ�ŝŶĮ ůƚƌĂƟŽŶ�ŝŶƚŽ�ĂĚŝƉŽƐĞ�ĂŶĚ�Į ďƌŽƟĐ�ƟƐƐƵĞ�ŚĂƐ�
also been observed.

dǇůŽƚŽŝŶ͕ �Ă�ƉĞƉƟĚĞ�ŽĨ�ϭϮ�ĂŵŝŶŽ�ĂĐŝĚ�ƌĞƐŝĚƵĞƐ�;<�s ZY E E <Zs �<Ϳ͕ �ĞǆƚƌĂĐƚĞĚ�ĨƌŽŵ�ƚŚĞ�ƐŬŝŶ�ŽĨ�ƚŚĞ�ƐĂůĂŵĂŶĚĞƌ�
dǇůŽƚŽƚƌŝƚŽŶ�ǀ ĞƌƌƵĐŽƐƵƐ͕ �ƉůĂǇƐ�Ă�ŬĞǇ�ƌŽůĞ�ŝŶ�ŝŶĐƌĞĂƐŝŶŐ�ĐĞůů�ŵŽƟůŝƚǇ�ĂŶĚ�ƉƌŽůŝĨĞƌĂƟŽŶ͖ �ŚŽǁ Ğǀ Ğƌ͕�ŝƚƐ�ƌŽůĞ�ŝŶ�
ƐŬĞůĞƚĂů�ŵƵƐĐůĞ�ĨƵŶĐƟŽŶ�ŝƐ�ƵŶŬŶŽǁ Ŷ͘

t Ğ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚĞ�ƉŽƚĞŶƟĂů�ƌŽůĞ�ŽĨ�dǇůŽƚŽŝŶ�ŽŶ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ŵŽĚĞů�ŽĨ�ƐĂƌĐŽƉĞŶŝĂ͘

, ƵŵĂŶ�ƐŬĞůĞƚĂů�ŵƵƐĐůĞ�ŵǇŽďůĂƐƚƐ�;, ^D D Ϳ�ǁ ĞƌĞ�Ěŝī ĞƌĞŶƟĂƚĞĚ�ŝŶ�ŵǇŽƚƵďĞƐ͕ �ĂŶĚ�ƐĂƌĐŽƉĞŶŝĂ�ǁ ĂƐ�ŝŶĚƵĐĞĚ�
ďǇ�ĚĞǆĂŵĞƚŚĂƐŽŶĞ�;��y�Ϳ�ƚƌĞĂƚŵĞŶƚ͘ ��ŝī ĞƌĞŶƟĂƟŽŶ�ĂŶĚ�ƐĂƌĐŽƉĞŶŝĂ�ǁ ĞƌĞ�Ğǀ ĂůƵĂƚĞĚ�ďǇ�ďŽƚŚ�ƌĞĂů-ƟŵĞ�W�Z�
and immunofluorescent techniques. 

Data show that myosin heavy chain 2 (MYH2), troponin T (TNNT1), and miogenin (MYOG) were expressed
ŝŶ�Ěŝī ĞƌĞŶƟĂƚĞĚ�ŵǇŽƚƵďĞƐ͘ �dǇůŽƚŽŝŶ�ƐŝŐŶŝĮ ĐĂŶƚůǇ�ƌĞĚƵĐĞĚ�ŵƵƐĐůĞ�ĂƚƌŽƉŚǇ�ŝŶĚƵĐĞĚ�ďǇ���y�͘

dŚĞƐĞ�ƉƌĞůŝŵŝŶĂƌǇ�Į ŶĚŝŶŐƐ�ŝĚĞŶƟĨǇ�dǇůŽƚŽŝŶ�ĂƐ�Ă�ƌĞŐƵůĂƚŽƌ�ŽĨ�ƐŬĞůĞƚĂů�ŵƵƐĐůĞ�ĚĞŐĞŶĞƌĂƟŽŶ͘ �D ŽƌĞ�ĚĂƚĂ�ĂƌĞ�
ŶĞĐĞƐƐĂƌǇ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚŝƐ�ƌĞƐƵůƚƐ͘
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The AlphaFold and crystal structures of human hydroxyproline dehydratase reveal
Ă�ƌĞŐƵůĂƚŽƌǇ�ĐĂƚĂůǇƟĐ�ŵĞĐŚĂŶŝƐŵ

Eugenio Ferrario1,2, Riccardo Miggiano1, Menico Rizzi1, Davide Maria Ferraris1

1Università del Piemonte Orientale, Novara, Italy. 2Department of Biomedicine, University of Bergen,

Bergen, Norway

Abstract

t Ğ�ƌĞƉŽƌƚ�ĂŶ�ŝŶƚĞŐƌĂƚĞĚ�ƐƚƌƵĐƚƵƌĂů�ŝŶǀ ĞƐƟŐĂƟŽŶ�ƚŚĂƚ�ĐŽŵďŝŶĞƐ�ƚŚĞ��ůƉŚĂ&ŽůĚ�ĂŶĚ�ĐƌǇƐƚĂů�ƐƚƌƵĐƚƵƌĞƐ�ŽĨ�
human trans-3-Hydroxy-l-proline dehydratase, an enzyme involved in hydroxyproline catabolism and
ǁ ŚŽƐĞ�ƐƚƌƵĐƚƵƌĞ�ŚĂĚ�ŶĞǀ Ğƌ�ďĞĞŶ�ƌĞƉŽƌƚĞĚ�ďĞĨŽƌĞ͕�ŝĚĞŶƟĨǇŝŶŐ�Ă�ƐƚƌƵĐƚƵƌĂů�ĞůĞŵĞŶƚ͕ �ĂďƐĞŶƚ�ŝŶ�ƚŚĞ��ůƉŚĂ&ŽůĚ�
model but present in the crystal structure, which was subsequentůǇ�ƉƌŽǀ ĞĚ�ƚŽ�ďĞ�ĨƵŶĐƟŽŶĂůůǇ�ƌĞůĞǀ ĂŶƚ͘ �
�ůƚŚŽƵŐŚ�ƚŚĞ��ůƉŚĂ&ŽůĚ�ŵŽĚĞů�ůĂĐŬĞĚ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƉƌŽƚĞŝŶ�ŽůŝŐŽŵĞƌŝǌĂƟŽŶ͕ �ƚŚĞ�ŶĂƟǀ Ğ�ĚŝŵĞƌ�ǁ ĂƐ�
reconstructed using template-based and Ăď�ŝŶŝƟŽ ĐŽŵƉƵƚĂƟŽŶĂů�ĂƉƉƌŽĂĐŚĞƐ͘ �D ŽƌĞŽǀ Ğƌ͕�ŵŽůĞĐƵůĂƌ�ƉŚĂƐŝŶŐ�
ŽĨ�ƚŚĞ�Ěŝī ƌĂĐƟŽŶ�ĚĂƚĂ�ƵƐŝŶŐ�ƚŚĞ��ůƉŚĂ&ŽůĚ�ŵŽĚĞů�ƌĞƐƵůƚĞĚ�ŝŶ�ĚŝŵĞƌ�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ĂŶĚ�ƐƚƌĂŝŐŚƞŽƌǁ ĂƌĚ�
ƐƚƌƵĐƚƵƌĞ�ƐŽůƵƟŽŶ͘ �K Ƶƌ�ǁ ŽƌŬ�ĂĚĚƐ�ƚŽ�ƚŚĞ�ŝŶƚĞŐƌĂƟŽŶ�ŽĨ��ůƉŚĂ&ŽůĚ�ǁ ŝƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐƚƌƵĐƚƵƌĂů�ĂŶĚ�
ĨƵŶĐƟŽŶĂů�ĚĂƚĂ�ĨŽƌ�ƉƌŽƚĞŝŶ�ĂŶĂůǇƐŝƐ͕ �ĐƌǇƐƚĂůůŽŐƌĂƉŚŝĐ�ƉŚĂƐŝŶŐ͕�ĂŶĚ�ƐƚƌƵĐƚƵƌĞ�ƐŽůƵƟŽŶ͘

Bibliographic references
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dŚĞ�ŝŶƚĞŐƌĂƟŽŶ�ŽĨ��ůƉŚĂ&ŽůĚ-predicted and crystal structures of human trans-3-hydroxy-l-proline
ĚĞŚǇĚƌĂƚĂƐĞ�ƌĞǀ ĞĂůƐ�Ă�ƌĞŐƵůĂƚŽƌǇ�ĐĂƚĂůǇƟĐ�ŵĞĐŚĂŶŝƐŵ͕

�ŽŵƉƵƚĂƟŽŶĂů�ĂŶĚ�̂ ƚƌƵĐƚƵƌĂů��ŝŽƚĞĐŚŶŽůŽŐǇ�:ŽƵƌŶĂů͕�s ŽůƵŵĞ�ϮϬ͕�ϮϬϮϮ͕ �WĂŐĞƐ�ϯϴϳ ϰ-3883
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�ŝŽĐŚĞŵŝĐĂů�ĂŶĚ��ŝŽŝŶĨŽƌŵĂƟĐ�̂ ƚƵĚŝĞƐ�ŽĨ�D ƵƚĂƟŽŶƐ�ŽĨ�ZĞƐŝĚƵĞƐ�Ăƚ�ƚŚĞ�D ŽŶŽŵĞƌ-
Monomer Interface of Human Ornithine Aminotransferase Leading to Gyrate
Atrophy of Choroid ĂŶĚ�ZĞƟŶĂ

Fulvio Floriani1͕ ��ĂƌůĂ��Žƌƌŝ�sŽůƚĂƩ ŽƌŶŝ1, Barbara Cellini2͕ �ZŝĐĐĂƌĚŽ�D ŽŶƟŽůŝ1

1�ĞƉĂƌƚŵĞŶƚ�ŽĨ�EĞƵƌŽƐĐŝĞŶĐĞƐ͕ ��ŝŽŵĞĚŝĐŝŶĞ�ĂŶĚ�D Žǀ ĞŵĞŶƚ�̂ ĐŝĞŶĐĞƐ͕ �̂ ĞĐƟŽŶ�ŽĨ��ŝŽůŽŐŝĐĂů��ŚĞŵŝƐƚƌǇ͕�

University of Verona, Verona, Italy. 2Department of Medicine and Surgery, University of Perugia, Perugia,
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Abstract

Deficit of human ornithine aminotransferase (hOAT), a mitochondrial pyridoxal-5ʹ-phosphate (PLP) enzyme,
ůĞĂĚƐ�ƚŽ�ŐǇƌĂƚĞ�ĂƚƌŽƉŚǇ�ŽĨ�ƚŚĞ�ĐŚŽƌŽŝĚ�ĂŶĚ�ƌĞƟŶĂ�;' �Ϳ͘ ��ůƚŚŽƵŐŚ�ϳ Ϭ�ƉĂƚŚŽŐĞŶŝĐ�ŵƵƚĂƟŽŶƐ�ŚĂǀ Ğ�ďĞĞŶ�
ŝĚĞŶƟĮ ĞĚ͕ �ŽŶůǇ�ĨĞǁ �ĞŶǌǇŵĂƟĐ�ƉŚĞŶŽƚǇƉĞƐ�ĂƌĞ�ŬŶŽǁ Ŷ�(1). Unlike the majority of the PLP-dependent
enzymes, the dimeric units of human OAT are assembled in a homotetrameric structure (2). Here, we
ƌĞƉŽƌƚ�ďŝŽĐŚĞŵŝĐĂů�ĂŶĚ�ďŝŽŝŶĨŽƌŵĂƟĐ�ĂŶĂůǇƐĞƐ�ŽĨ�ƚŚĞ�' ϱϭ� ͕ �' ϭϮϭ� ͕ �Zϭϱϰ>͕ �zϭϱϴ̂ ͕ �dϭϴϭD ͕ �ĂŶĚ�WϭϵϵY �
pathogenic variants involving residues located at the monomer–ŵŽŶŽŵĞƌ�ŝŶƚĞƌĨĂĐĞ͘��ůů�ŵƵƚĂƟŽŶƐ�ĐĂƵƐĞ�Ă�
ƐŚŝŌ�ƚŽǁ ĂƌĚ�Ă�ĚŝŵĞƌŝĐ�ƐƚƌƵĐƚƵƌĞ͕�ĂŶĚ�ĐŚĂŶŐĞƐ�ŝŶ�ƚĞƌƟĂƌǇ�ƐƚƌƵĐƚƵƌĞ͕�ƚŚĞƌŵĂů�ƐƚĂďŝůŝƚǇ͕�ĂŶĚ�W>W�
microenvironment. The impact on these features is less pronounced for thĞ�ŵƵƚĂƟŽŶƐ�ŽĨ�' ůǇϱϭ�ĂŶĚ�' ůǇϭϮϭ�
mapping to the N-terminal segment of the enzyme than those of Arg154, Tyr158, Thr181, and Pro199
belonging to the large domain. These data, together with the predicted ΔΔG values of monomer–monomer 
binding for the variants, suggest that the proper monomer–ŵŽŶŽŵĞƌ�ŝŶƚĞƌĂĐƟŽŶƐ�ƐĞĞŵ�ƚŽ�ďĞ�ĐŽƌƌĞůĂƚĞĚ�
with the thermal stability, the PLP binding site and the tetrameric structure of hOAT. The different impact 
ŽĨ�ƚŚĞƐĞ�ŵƵƚĂƟŽŶƐ�ŽŶ�ƚŚĞ�ĐĂƚĂůǇƟĐ�ĂĐƟǀ ŝƚǇ�ǁ ĂƐ�ĂůƐŽ�ƌĞƉŽƌƚĞĚ�ĂŶĚ�ĚŝƐĐƵƐsed on the basis of the
ĐŽŵƉƵƚĂƟŽŶĂů�ŝŶĨŽƌŵĂƟŽŶ͘ �dŽŐĞƚŚĞƌ͕�ƚŚĞƐĞ�ƌĞƐƵůƚƐ�ĂůůŽǁ �ƚŚĞ�ŝĚĞŶƟĮ ĐĂƟŽŶ�ŽĨ�ƚŚĞ�ŵŽůĞĐƵůĂƌ�ĚĞĨĞĐƚƐ�ŽĨ�
ƚŚĞƐĞ�ǀ ĂƌŝĂŶƚƐ͕ �ƚŚƵƐ�ĞǆƚĞŶĚŝŶŐ�ƚŚĞ�ŬŶŽǁ ůĞĚŐĞ�ŽĨ�ĞŶǌǇŵĂƟĐ�ƉŚĞŶŽƚǇƉĞƐ�ŽĨ�' ��ƉĂƟĞŶƚƐ͘
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dĂƌŐĞƟŶŐ�ŚƵŵĂŶ�ĂůĚĞŚǇĚĞ�ĚĞŚǇĚƌŽŐĞŶĂƐĞ�ϭ�ϯ�ĨŽƌ�ŶĞǁ �ĚƌƵŐƐ�ĂŶĚ�ĚŝĂŐŶŽƐƟĐƐ�
tools development against solid tumours

Silvia Garavaglia1͕ ��ŽŶĐĞƫ ŶĂ�>Ă�D ŽƩ Ă2, Alberto Minassi1, Laura Moro1, Giulia Pinton1

1University Of Piemonte Orientale, Novara, Italy. 2University Of Pisa, Pisa, Italy

Abstract

�>�, Ɛ�ĂĐƟǀ ŝƚǇ�ĐŽƌƌĞůĂƚĞƐ�ǁ ŝƚŚ�ƉŽŽƌ�ŽƵƚĐŽŵĞ�ĨŽƌ�ƐŽůŝĚ�ƚƵŵŽƵƌƐ͕ �ƐƵƐƚĂŝŶŝŶŐ�ĐĞůů�ƉƌŽůŝĨĞƌĂƟŽŶ�ĂŶĚ�
ĐŚĞŵŽƌĞƐŝƐƚĂŶĐĞ�ŽĨ��^�Ɛ͘ ��ĐĐŽƌĚŝŶŐůǇ͕�ƉŽƚĞŶƚ�ĂŶĚ�ƐĞůĞĐƟǀ Ğ�ŝŶŚŝďŝƚŽƌƐ�ŽĨ��>� , �ĞŶǌǇŵĞƐ�ŵĂǇ�ƌĞƉƌĞƐĞŶƚ�Ă�
novel CSC-directed treatment paradigm for ALDH+ cancer types. Isoenzyme ALDH1A3 belongs to the
ĞŶǌǇŵĂƟĐ�ƐƵƉĞƌĨĂŵŝůǇ�ŽĨ�ϭϵ�Ěŝī ĞƌĞŶƚ�ŝƐŽĨŽƌŵƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ŽǆŝĚĂƟŽŶ�ŽĨ�ŵĂŶǇ�ĂůĚĞŚǇĚĞƐ�ƚŽ�ƚŚĞ�
ƌĞƐƉĞĐƟǀ Ğ�ĐĂƌďŽǆǇůŝĐ�ĂĐŝĚƐ͕ �ƚŚƌŽƵŐŚ�Ă�E ��;WͿ+-ĚĞƉĞŶĚĞŶƚ�ƌĞĂĐƟŽŶƐ͘ �t Ğ�ĨŽĐƵƐĞĚ�ŽŶ�ƚǁ Ž�Ěŝī ĞƌĞŶƚ�ƚǇƉĞƐ�ŽĨ�
tumour that have low survival rate at five years from diagnosis. Glioblastoma, that is the most aggressive 
primaƌǇ�ďƌĂŝŶ�ƚƵŵŽƵƌ͕�ĂŶĚ�ŵĂůŝŐŶĂŶƚ�ƉůĞƵƌĂů�ŵĞƐŽƚŚĞůŝŽŵĂ�;D WD Ϳ͕ �ĨŽƌ�ďŽƚŚ�ŽĨ�ǁ ŚŝĐŚ�Ğī ĞĐƟǀ Ğ�ƚƌĞĂƚŵĞŶƚƐ�
and efficient tools for early-ƐƚĂŐĞ�ĚŝĂŐŶŽƐŝƐ�ĂƌĞ�ůĂĐŬŝŶŐ͘�dŚĂŶŬƐ�ƚŽ�ƚŚĞ�ƌĂƟŽŶĂů�ƐƚƌƵĐƚƵƌĂů�ĂŶĂůǇƐŝƐ�ŽĨ�ŚƵŵĂŶ�
�>�, ϭ�ϯ�ŵŽĚĞů͕�ǁ Ğ�ŝĚĞŶƟĮ ĞĚ�ƉŽƚĞŶƚ�ĂŶĚ�ƐĞůĞĐƟve inhibitors towards ALDH1A31-5. Our best selected
compound, NR6, hinders Cancer Cell Growth, Invasiveness and Stemness6. We synthesized a curcumin-
ďĂƐĞĚ�ŇƵŽƌĞƐĐĞŶƚ�ŵŽůĞĐƵůĞ͕�WƌŽďĞϭϬ͕�ƚŚĂƚ�ŝůůƵŵŝŶĂƚĞƐ��^�Ɛ�ƚŚĂŶŬƐ�ƚŽ�ŝƚƐ�ƐĞůĞĐƟǀ Ğ��>�, ϭ�ϯ�ďŝŶĚŝŶŐ͘�/Ŷ-
vivo ͕ �WƌŽďĞϭϬ�ƐĞůĞĐƟǀ ĞůǇ�ĂĐĐƵŵƵůĂƚĞƐ�ŝŶ�ŐůŝŽďůĂƐƚŽŵĂ�ĐĞůůƐ͕ �ĂůůŽǁ ŝŶŐ�ĨŽƌ�ƚŚĞ�ŝĚĞŶƟĮ ĐĂƟŽŶ�ŽĨ�ƚŚĞ�ŐƌŽǁ ŝŶŐ�
tumour mass7͘ �t Ğ�ƚƌĞĂƚĞĚ�D WD �ƐƉŚĞƌŽŝĚƐ�ǁ ŝƚŚ�E Zϲ ͕ �ƌĞǀ ĞĂůŝŶŐ�ĂŶ�ĂĐĐƵŵƵůĂƟŽŶ�ŽĨ�ƚŽǆŝĐ�ĂůĚĞŚǇĚĞƐ͕ �
induced DNA damage, CDKN2A expression and cell growth arrest skewed cell fate from senescence to
apoptosis. NR6 induce IL6 expression, abolished CXCL8 expression and IL-8 reůĞĂƐĞ͕�ƉƌĞǀ ĞŶƟŶŐ�ďŽƚŚ�
ŶĞƵƚƌŽƉŚŝů�ƌĞĐƌƵŝƚŵĞŶƚ�ĂŶĚ�ŐĞŶĞƌĂƟŽŶ�ŽĨ�ŶĞƵƚƌŽƉŚŝů�ĞǆƚƌĂĐĞůůƵůĂƌ�ƚƌĂƉƐ8. Our results demonstrate that
ƐĞůĞĐƟǀ Ğ�ƚĂƌŐĞƟŶŐ�ŽĨ�ƚŚĞ��>�, ϭ�ϯ�ĞŶǌǇŵĞ�ŝƐ�Ă�ƉƌŽŵŝƐŝŶŐ�ĂƉƉƌŽĂĐŚ�ĨŽƌ�ŝŵƉƌŽǀ ŝŶŐ�ƉƌĞĐŝƐĞ�ƚƵŵŽƵƌ�ĚŝĂŐŶŽƐŝƐ�
ĂŶĚ�ƚƌĞĂƚŵĞŶƚƐ�ŽƵƚĐŽŵĞƐ�ŽĨ�ƉĂƟĞŶƚƐ�Ăī ĞĐƚĞĚ�ďǇ��>�, ϭ�ϯ -ƉŽƐŝƟǀ Ğ�ĐĂŶĐĞƌƐ͘
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Development of new dual VGFR2/MTA inhibitors for treatment of drug
ƌĞĨƌĂĐƚŽƌǇͬŵĞƚĂƐƚĂƟĐ�ĐĂŶĐĞƌ�ĨŽƌŵƐ
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D ĂƚŚĞŵĂƟĐĂů�ĂŶĚ�EĂƚƵƌĂů�̂ ĐŝĞŶĐĞƐ͕ �̂ ĂƐƐĂƌŝ͕�/ƚĂůǇ

Abstract

�ůƚŚŽƵŐŚ�ŵŽƐƚ�ĐĂŶĐĞƌ�ĐĞůůƐ�ĂƌĞ�ƐĞŶƐŝƟǀ Ğ�ƚŽ�ĐůĂƐƐŝĐĂů�ĂŶƟŶĞŽƉůĂƐƟĐ�ĚƌƵŐƐ͕ �ƚƵŵŽƌƐ�ŽŌĞŶ�ŚŝĚĞ�ƐŵĂůů�
ƉŽƉƵůĂƟŽŶƐ�ŽĨ�ŝŶŚĞƌĞŶƚůǇ�ƌĞƐŝƐƚĂŶƚ�ĐĞůůƐ�ƚŚĂƚ�ĂƌĞ�ŐĞŶĞƌĂůůǇ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƚƵŵŽƌ�ƌĞůĂƉƐĞ͘�dŚĞƐĞ�ĐĞůůƐ�ĐĂŶ�
avoid drug-induced apoptosis through various mecŚĂŶŝƐŵƐ�ĂŶĚ�ĐŽŶƟŶƵĞ�ƚŽ�ƉƌŽůŝĨĞƌĂƚĞ�ƌĞŐĂƌĚůĞƐƐ�ŽĨ�ƚŚĞ�
ĂŶƟƚƵŵŽƌ�ƚŚĞƌĂƉĞƵƟĐ�ƉƌŽƚŽĐŽů�ĂĚŽƉƚĞĚ͘ �&ƵƌƚŚĞƌŵŽƌĞ͕�ŵŽƐƚ�ƌĞƐŝƐƚĂŶƚ�ĐĂŶĐĞƌ�ĐĞůůƐ�ĂƌĞ�ĂďůĞ�ƚŽ�Ğǀ ĂĚĞ�ĂƩ ĂĐŬƐ�
ĨƌŽŵ�ŝŵŵƵŶĞ�ƐǇƐƚĞŵ�ĐĞůůƐ�ĂŶĚ�ƐƉƌĞĂĚ�ƚŽ�ŚĞĂůƚŚǇ�ƟƐƐƵĞƐ͕ �ƉƌŽŵŽƟŶŐ�ŵĞƚĂƐƚĂƟĐ�ĚŝƐƐĞŵŝŶĂƟŽŶ͘

�ĐƟǀ ĂƟŽŶ�ŽĨ�s �' &ZϮ͕ �ǁ ŚŝĐŚ�ƐƟŵƵůĂƚĞƐ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�ŶĞǁ �ŝŶƚƌĂƚƵŵŽƌĂů�ǀ ĞƐƐĞůƐ͕ �ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�ĂŶ�
ĞƐƐĞŶƟĂů�ƉƌŽĐĞƐƐ�ĨŽƌ�ƉƌŽŵŽƟŶŐ�ŵĞƚĂƐƚĂƟĐ�ĚŝƐƐĞŵŝŶĂƟŽŶ͘ �&Žƌ�ƚŚŝƐ�ƌĞĂƐŽŶ͕ �s �' &ZϮ�ŝŶŚŝďŝƚŽƌƐ�ĂƌĞ�ŽŌĞŶ�ƵƐĞĚ�
ƚŽ�ƚƌĞĂƚ�ŵĞƚĂƐƚĂƟĐ�ĨŽƌŵƐ�ŽĨ�ĐĂŶĐĞƌ�ŝŶ�ĐŽŵďŝŶĂƟŽn with microtubule-ƚĂƌŐĞƟŶŐ�ĂŐĞŶƚƐ�;D d�ƐͿ͘ �dŚĞƐĞ�ĚƌƵŐƐ�
ĞǆŚŝďŝƚ�Ěŝī ĞƌĞŶƚ�ƉŚĂƌŵĂĐŽŬŝŶĞƟĐƐ�ĂŶĚ�ĐĂŶ�ŝŶĚƵĐĞ�ƵŶƐƵƐƚĂŝŶĂďůĞ�ƐŝĚĞ�Ğī ĞĐƚƐ�ǁ ŚĞŶ�ĂĚŵŝŶŝƐƚĞƌĞĚ�Ăƚ�ƚŚĞ�
ƐĂŵĞ�ƟŵĞ͘�dŽ�Žǀ ĞƌĐŽŵĞ�ƚŚŝƐ�ƉƌŽďůĞŵ͕ �ǁ Ğ�ƉƌŽƉŽƐĞ�ƚŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ŶŽǀ Ğů�ĚƵĂů�s �' &ZϮͬ ŵŝĐƌŽƚƵďƵůĞ�
iŶŚŝďŝƚŽƌƐ�ƚŚĂƚ�ĂƌĞ�ĞǆƉĞĐƚĞĚ�ƚŽ�ƉŽƐƐĞƐƐ�ƐŝŵŝůĂƌ�ĐǇƚŽƚŽǆŝĐ�ĂĐƟǀ ŝƚǇ�ďƵƚ�ůŽǁ Ğƌ�ŶŽŶ-specific toxicity. The new 
molecules are engineered by linking some well- ŬŶŽǁ Ŷ�D d�Ɛ�ƚŽ��ǆŝƟŶŝď͕ �Ă�ƉŽƚĞŶƚ�ĂŶĚ�ŚŝŐŚůǇ�ƐĞůĞĐƟǀ Ğ�
VEGFR2 inhibitor.

dŚĞ�ŽďƚĂŝŶĞĚ�ĐŽŵƉŽƵŶĚƐ�ǁ ĞƌĞ�ŝŶŝƟĂůůǇ�ĂŶĂůǇǌĞĚ�ƚŽ�Ğǀ ĂůƵĂƚĞ�ƚŚĞŝƌ�ĂďŝůŝƚǇ�ƚŽ�ŝŶĚƵĐĞ�ĐĞůů�ĐǇĐůĞ�ĂƌƌĞƐƚ�ĂŶĚ�ƚŽ�
evaluate their IC50 value on different types of melanoma cell lines. Preliminary results showed that some of 
the proposed compounds have the typical ĚƵĂů�ĨƵŶĐƟŽŶ�ďĞŚĂǀ ŝŽƌ�ƐƵŐŐĞƐƟŶŐ�ƚŚĂƚ�ƚŚŝƐ�ƐƚƌĂƚĞŐǇ�ŚĂƐ�ƐŽŵĞ�
ƉŽƚĞŶƟĂů�ĨŽƌ�ĨƵƌƚŚĞƌ�ĂŶƟ- ĐĂŶĐĞƌ�ŵƵůƟ-ƚĂƌŐĞƚ�ĚƌƵŐ�ĚĞǀ ĞůŽƉŵĞŶƚ�ĂŶĚ�ŝŶ�ƚŚŝƐ�ŵŽŵĞŶƚ͕ �s �' &ZϮ�ĂĐƟǀ ŝƚǇ�
assays are in progress.
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Cryo-EM-ďĂƐĞĚ�ƐƚƌƵĐƚƵƌĂů�ŝŶǀ ĞƐƟŐĂƟŽŶ�ŽĨ�D ǇĐŽďĂĐƚĞƌŝƵŵ�ƚƵďĞƌĐƵůŽƐŝƐ�E ƵĐůĞŽƟĚĞ�
Excision Repair pathway.
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Abstract

�ƵƌŝŶŐ�ŝƚƐ�ĞŶƟƌĞ�ůŝĨĞ�ĐǇĐůĞ͕ Mycobacterium tuberculosis (MTB) deals with toxic agents altering its genomic
ƐƚĂďŝůŝƚǇ͕�ŵŽƵŶƟŶŐ�Ă��E ��ƌĞƉĂŝƌ�ƌĞƐƉŽŶƐĞ�ŝŶ�ǁ ŚŝĐŚ�ƚŚĞE ƵĐůĞŽƟĚĞ��ǆĐŝƐŝŽŶ�ZĞƉĂŝƌ�;E �ZͿ�ŚĂƐ�Ă�ŬĞǇ�ƌŽůĞ�
in ĐŽƵŶƚĞƌĂĐƟŶŐ�ƚŚĞ�ŚĂƌŵĨƵů�ƉŽƚĞŶƟĂů�ŽĨ ŽǆŝĚĂƟŽŶ�ĂŶĚ�ĂůŬǇůĂƟŽŶ�ĚĂŵĂŐĞƐ͘ 1

dŚĞ�Į ƌƐƚ�ƐƚĞƉƐ�ŽĨ�E �Z�ƌĞĨĞƌ�ƚŽ�ƚŚĞ�hǀ ƌ��ĂŶĚ�hǀ ƌ��ƉƌŽƚĞŝŶƐ͕ �ǁ ŚŝĐŚ�ĂƌĞ�ƉĂƌƚ�ŽĨ�Ă�ŵƵůƟ-step pathway in which
ƚŚĞ�ĚǇŶĂŵŝĐ�ĂƐƐĞŵďůŝŶŐ�ŽĨ�ƉƌŽƚĞŝŶ�ĐŽŵƉůĞǆĞƐ�ŝƐ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ƚŚĞ�ůĞƐŝŽŶ�ƐĞŶƐŝŶŐ�ĂŶĚ�ƌĞŵŽǀ Ăů�ĂĐƟǀ ŝƟĞƐ͘ 2

UvrA is thought to scan the DNA searching for the damage, either alone or in complex with UvrB:
ŝŶƚĞƌĞƐƟŶŐůǇ͕�ƚŚĞƌĞ�ĂƌĞ�Ğǀ ŝĚĞŶĐĞƐ�ŝŶ�ůŝƚĞƌĂƚƵƌĞ�ŽĨ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�hǀ ƌ�-UvrB complex3, but both the
ƐƚŽŝĐŚŝŽŵĞƚƌǇ�ĂŶĚ�ƚŚĞ�ĨƵŶĐƟŽŶĂů�ĚǇŶĂŵŝĐƐ�ŽĨ�ƚŚĞ�ĐŽŵƉůĞǆ�ĂƌĞ�ƐƟůů�ƵŶĚĞƌ�ĚĞďĂƚĞ͘

We present here a Cryo-EM-ďĂƐĞĚ�ƐƚƌƵĐƚƵƌĂů�ŝŶǀ ĞƐƟŐĂƟŽŶ�ŽĨ�ƚŚĞ�h ǀ ƌ�hǀ ƌ��ĐŽŵƉůĞǆ�ĂŶĚ�ŽĨ�ƚŚĞ�h ǀ ƌ��ĚŝŵĞƌ͕�
both in complex with damaged DNA. Our analyses reveal new insights in the DNA binding mode of UvrA as
ǁ Ğůů�ĂƐ�ĂŶ�ĂůƚĞƌŶĂƟǀ Ğ�ĐŽŶĨŽƌŵĂƟŽŶ�ŽĨ�ƐŽŵĞ�ĐƌƵĐŝĂů�ƌĞŐŝŽŶƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ��E ��ĐŽŽƌĚŝŶĂƟŽŶ͘ �D ŽƌĞŽǀ Ğƌ͕�Ăƚ�
supramolecular level, we obtained a structural snapshot of the different oligomers (namely A2B1 and A2B2)
ǁ ŚŝĐŚ�ĂůƚĞƌŶĂƚĞ�ĚƵƌŝŶŐ�ƚŚĞ�ĞĂƌůǇ�ƐƚĂŐĞƐ�ŽĨ�ĚĂŵĂŐĞ�ƌĞĐŽŐŶŝƟŽŶ͕ �ƐŚĞĚĚŝŶŐ�ůŝŐŚƚ�ŽŶ�ƚŚĞ�ƐĐŝĞŶƟĮ Đ�Ěebate
ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƐƚŽŝĐŚŝŽŵĞƚƌǇ�ŽĨ�ƚŚĞ�ƉƌŽƚĞŝŶ�ĂƐƐĞŵďůŝĞƐ�ƚŚĂƚ�ůĞĂĚ�ƚŚĞ�ƐǇƐƚĞŵ�ƚŽ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�ƚŚĞ�h ǀ ƌ�-
DNA pre-ŝŶĐŝƐŝŽŶ�ĐŽŵƉůĞǆ͘�̂ ƚƌƵĐƚƵƌĂů�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ŬĞǇ�Ğǀ ĞŶƚƐ�ŝŶ�D d��E �Z�ǁ ŝůů�Ěƌŝǀ Ğ�ƚŚĞ�ƌĂƟŽŶĂů�ĚĞƐŝŐŶ�ŽĨ�
ĂĐƟǀ Ğ�ŵŽůĞĐƵůĞƐ�ŝŶƚĞƌĨĞƌŝŶŐ�ǁ ŝƚŚ��E ��ƌĞƉĂŝƌ�ƉĂƚŚǁ ĂǇ�ŝŶ�D d�͕ �ƉŽƐƐŝďůǇ�ĂĐƟŶŐ�ĂƐ�͞ĂŶƟ-Ğǀ ŽůƵƟŽŶ͟ �ĚƌƵŐƐ͘
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Abstract

Myelin protein zero (MPZ) is a transmembrane protein of Schwann cells whose role is to promote the
ĨŽƌŵĂƟŽŶ�ŽĨ�ƚŚĞ�ŵƵůƟƉůĞ�ǁ ƌĂƉƐ�ŽĨ�ƚŚĞ�ŵǇĞůŝŶ�ƐŚĞĂƚŚ�ŝŶ�ƉĞƌŝƉŚĞƌĂů�ŶĞƌǀ ŽƵƐ�ƐǇƐƚĞŵ͘ �̂ Ğǀ ĞƌĂů�ŵƵƚĂƟŽŶƐ�ŝŶ�
MPZ are associated with the onset of Charcot-Marie-dŽŽƚŚ�;�D dͿ�ĚŝƐĞĂƐĞ͕�Ă�ƐĞƚ�ŽĨ�ĚĞŵǇĞůŝŶĂƟŶŐ�Žƌ�
ĚǇƐŵǇĞůŝŶĂƟŶŐ�ŶĞƵƌŽƉĂƚŚŽůŽŐŝĐĂů�ĚŝƐŽƌĚĞƌƐ�ŝŶǀ Žůǀ ŝŶŐ�ƚŚĞ�ĚĞŐĞŶĞƌĂƟŽŶ�ŽĨ�ŵŽƚŽƌ�ŶĞƵƌŽŶƐ�ĂŶĚ�ƉĞƌŝƉŚĞƌĂů�
sensory neurons. The MPZ-dependent forms of CMT result from mutaƟŽŶƐ�ŵĂŝŶůǇ�Ăī ĞĐƟŶŐ�ŝƚƐ�ĞǆƚƌĂĐĞůůƵůĂƌ�
;��Ϳ�ĚŽŵĂŝŶ͘ �dŚĞ�ƐƚƌƵĐƚƵƌĂů�ĐŚĂŶŐĞƐ�ďǇ�ǁ ŚŝĐŚ�ƐƵĐŚ�ƐƵďƐƟƚƵƟŽŶƐ�ĐĂƵƐĞ�ƚŚĞ�ĚŝƐĞĂƐĞ�ĂƌĞ�ŶŽƚ�ǁ Ğůů�ƵŶĚĞƌƐƚŽŽĚ͘ �
dŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�ĂŝŵƐ�ƚŽ�ŽďƚĂŝŶ�Ă�ďŝŽƉŚǇƐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ǁ ŝůĚ-type EC domain and compare
the results with those obtained on a set of disease-involved mutants, to highlight the structural changes
that lead to CMT and map the hot-spots for possible misfolding events. We are currently analysing
ŚŝƐƟĚŝŶĞ-tagged EC domains by circular dichroism in the far-UV in order to assess the secondary structure
of the different variants. Wild-ƚǇƉĞ�ĂŶĚ�ŵƵƚĂŶƚ����ĚŽŵĂŝŶƐ�ĂƌĞ�ďĞŝŶŐ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ďǇ�ŵĞĂŶƐ�ŽĨ�ĚǇŶĂŵŝĐ�
ůŝŐŚƚ�ƐĐĂƩ ĞƌŝŶŐ�ĂŶĚ�ƚŚĞƌŵĂů�ĂŶĚ�ĐŚĞŵŝĐĂů�ĚĞŶĂƚƵƌĂƟŽŶ�ƚŽ�ƐƚƵĚǇ�ĐŽŶĨŽƌŵĂƟŽŶĂů�ƐƚĂďŝůŝƚǇ�ĂŶĚ�ĂŐŐƌĞŐĂƟŽŶ
ƉƌŽƉĞŶƐŝƚǇ͘�dŚĞ�ƌŽůĞ�ŽĨ�ŵǇĞůŝŶ�ƐŚĞĂƚŚ�ĂĚŚĞƐŝŽŶ�ŝƐ�ƉůĂǇĞĚ�ďǇ�ƚŚĞ����ĚŽŵĂŝŶ�ǀ ŝĂ�ŽůŝŐŽŵĞƌŝǌĂƟŽŶ�ďĞƚǁ ĞĞŶ�ƚŚĞ�
ĚŽŵĂŝŶƐ�ƚŚĞŵƐĞůǀ ĞƐ͘ �/Ŷ�ƌĞůĂƟŽŶ�ƚŽ�ƚŚŝƐ�ĂƐƉĞĐƚ͕ �ǁ Ğ�ĂƌĞ�ŝŶǀ ĞƐƟŐĂƟŶŐ�ƚŚĞ�ƚĞŶĚĞŶĐǇ�ŽĨ�ƚŚĞ����ĚŽŵĂŝŶ�ƚŽ�ĨŽƌŵ�
tetrameric structures and how individual mƵƚĂƟŽŶƐ�Ăī ĞĐƚ�ĂĚŚĞƐŝŽŶ�ƉƌŽƉĞƌƟĞƐ͘ �dŚĞ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ŝŶ�ƚŚĞ�
ƉƌĞƐĞŶƚ�ǁ ŽƌŬ�ǁ ŝůů�ƉƌŽǀ ŝĚĞ�ƵƐ�ǁ ŝƚŚ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ĞƟŽƉĂƚŚŽŐĞŶĞƐŝƐ�ŽĨ��D d�ĐŽŶĐĞƌŶŝŶŐ�ƉĂƌƟĐƵůĂƌůǇ�ƚŚĞ�
failure of myelin packing.
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STRUCTURAL CHARACTERIZATION OF ALPHA SYNUCLEIN FIBRILS FROM PATIENTS
AFFECTED BY MSA AND PARKINSON'S DISEASE
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Abstract

^ǇŶƵĐůĞŝŶŽƉĂƚŚŝĞƐ͕ �ƐƵĐŚ�ĂƐ�D ƵůƟƉůĞ�̂ ǇƐƚĞŵ��ƚƌŽƉŚǇ�;D ^�Ϳ͕ �WĂƌŬŝŶƐŽŶΖƐ��ŝƐĞĂƐĞ�;W� Ϳ͕ �ĂŶĚ��ĞŵĞŶƟĂ�ǁ ŝƚŚ�
>Ğǁ Ǉ�ďŽĚŝĞƐ�;�>�Ϳ͕ �ĂƌĞ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĚŝƐĞĂƐĞƐ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ĂďŶŽƌŵĂů�ƉƌŽƚĞŝŶ�
aggregates of α-synuclein (SNCA) in brain cells. SNCA is a an intrinsically disordered protein, but it can 
ĂĚŽƉƚ�Ěŝī ĞƌĞŶƚ�ƐƚƌƵĐƚƵƌĞƐ�ǁ ŚĞŶ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ƐǇŶĂƉƟĐ�ǀ ĞƐŝĐůĞƐ͕ �ƉůĂǇŝŶŐ�Ă�ƌŽůĞ�ŝŶ�ǀ ĞƐŝĐůĞ�ƚƌĂĸ ĐŬŝŶŐ͘�
D ƵƚĂƟŽŶƐ�ŝŶ�ƚŚĞ�̂ E ���ŐĞŶĞ�ĂŶĚ�ƉŽƐƚ-ƚƌĂŶƐůĂƟŽŶĂů�ŵŽĚŝĮ ĐĂƟŽŶƐ�;WdD ƐͿ�ĐĂŶ�Ăī ĞĐƚ�ƚŚĞ�ĂŐŐƌĞŐĂƟŽŶ and
toxicity of α-synuclein. Protease cleavage can also modulate α-ƐǇŶƵĐůĞŝŶ�ĂŐŐƌĞŐĂƟŽŶ͘ �dŚŝƐ�ƐƚƵĚǇ�ĨŽĐƵƐĞĚ�ŽŶ�
characterizing α-synuclein fibrils extracted from the cerebellum and frontal lobe of MSA and Parkinson's 
ƉĂƟĞŶƚƐ�ƵƐŝŶŐ�ůŝŵŝƚĞĚ�ƉƌŽƚĞŽůǇƐŝƐ�ĐŽƵpled with mass spectrometry (MS) analysis. The samples were treated
ǁ ŝƚŚ�ƉƌŽƚĞŝŶĂƐĞ�<�ƵŶĚĞƌ�ĐŽŶƚƌŽůůĞĚ�ĐŽŶĚŝƟŽŶƐ͕ �ĂŶĚ�ƚŚĞ�ƌĞƐƵůƟŶŐ�ĨƌĂŐŵĞŶƚƐ�ǁ ĞƌĞ�ĂŶĂůǇǌĞĚ�ŝŶ�Ă�ŵĂƐƐ�
ŵĂƉƉŝŶŐ�ƐƚƌĂƚĞŐǇ͘��ŝī ĞƌĞŶƚ�ƉƌŽƚĞŽůǇƟĐ�ƉĂƩĞƌŶƐ�ǁ ĞƌĞ�ŽďƐĞƌǀ ĞĚ͕ �ƐƵŐŐĞƐƟŶŐ�Ěŝī ĞƌĞŶƚ�ĐŽŶĨŽƌŵĂƟŽŶƐ�ŽĨ�α-
ƐǇŶƵĐůĞŝŶ�ŝŶ�ƚŚĞ�ŝŶŝƟĂů�Į ďƌŝůƐ�ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�ďƌĂŝŶ�ƌĞŐŝŽŶ͘ �D ^�ĂŶĂůǇƐŝƐ�ǁ ĂƐ�ƵƐĞĚ�ƚŽ�ŝĚĞŶƟĨǇ�ƚŚĞ�ƐƉĞĐŝĮ Đ�
features of the released α-synuclein fragments. The gel electrophoresis profiles of the fibrils from the 
cerebellum and frontal lobĞ�ĞǆŚŝďŝƚĞĚ�Ěŝī ĞƌĞŶĐĞƐ͕ �ŝŶĚŝĐĂƟŶŐ�ĐŽŶĨŽƌŵĂƟŽŶĂů�ǀ ĂƌŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƉƌŽƚĞŝŶ�
depending on the brain district. The MS analysis confirmed the presence of various truncated forms, some 
of which were specific to certain brain regions. These findings support the idea that α-synuclein fibrils 
ĞǆŚŝďŝƚ�ĐŽŶĨŽƌŵĂƟŽŶĂů�ƉŽůǇŵŽƌƉŚŝƐŵ�ĂŶĚ�ƉƌŽǀ ŝĚĞ�ŝŶƐŝŐŚƚƐ�ŝŶƚŽ�ƚŚĞ�ƉƌŝŽŶ-like nature of α-synuclein. 
Understanding the mechanisms leading to accelerated α-ƐǇŶƵĐůĞŝŶ�ĂŐŐƌĞŐĂƟŽŶ�ŝƐ�ĐƌƵĐŝĂů�ĨŽƌ�ĚĞǀ ĞůŽƉŝŶŐ�
ĚŝĂŐŶŽƐƟĐ�ĂŶĚ�ƚŚĞƌĂƉĞƵƟĐ�ƐƚƌĂƚĞŐŝĞƐ�ĨŽƌ�ƐǇŶƵĐůĞŝŶŽƉĂƚŚŝĞƐ͘
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Catechol-ŝŶĚƵĐĞĚ�ĐŽǀ ĂůĞŶƚ�ŵŽĚŝĮ ĐĂƟŽŶƐ�ŵŽĚƵůĂƚĞ�ƚŚĞ�ĂŐŐƌĞŐĂƟŽŶ�ƚĞŶĚĞŶĐǇ�ŽĨ�α-
synuclein: an in-ƐŽůƵƟŽŶ and in-silico study

Ilenia Inciardi ͕ ��ůĞŶĂ�ZŝǌǌŽƩ Ž͕ �&ƌĂŶĐĞƐĐŽ�' ƌĞŐŽƌŝƐ͕ �' ŝŽǀ ĂŶŶŝ�D ŝŶĞƌǀ ŝŶŝ͕�WĂƚƌŝǌŝĂ�WŽůǀ ĞƌŝŶŽ�ĚĞ�>ĂƵƌĞƚŽ

University of Padova, Padova, Italy

Abstract

WĂƌŬŝŶƐŽŶ͛ Ɛ��ŝƐĞĂƐĞ�;W�Ϳ�ŝƐ�Ă�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĚŝƐŽƌĚĞƌ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�ŶĞƵƌŽŶĂů�
cytoplasmic inclusions known as Lewy Bodies (LBs) in dopaminergic neurons. LBs contain many proteins
including α-Synuclein (α-^ǇŶͿ�ĂŐŐƌĞŐĂƚĞƐ͘ �dĂƌŐĞƟŶŐ�α-SǇŶ�ĂŐŐƌĞŐĂƟŽŶ�ŝƐ�Ă�ƉŽƐƐŝďůĞ�ĂƉƉƌŽĂĐŚ�ƚŽ�ĐŽŵďĂƚ�W� ͘

Recently, we demonstrated that 3,4-ĚŝŚǇĚƌŽǆǇƉŚĞŶǇůĂĐĞƟĐ�ĂĐŝĚ�;�KW��Ϳ�ĂŶĚ�ϯ ͕ ϰ-dihydroxyphenylethanol
;�KW�dͿ�ŚŝŶĚĞƌ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�α-^ǇŶ�Į ďƌŝůƐ�ďǇ�ŝŶƚĞƌĨĞƌŝŶŐ�ǁ ŝƚŚ�ƚŚĞ�ĂŐŐƌĞŐĂƟŽŶ�ƉƌŽĐĞƐƐ͘ �dŚĞƐĞ�
compounds bind non-covalently the protein and induce the gĞŶĞƌĂƟŽŶ�ŽĨ�Žī -pathway oligomers, harmless
species that do not grow into fibrils.  

Mass spectrometry (MS) analysis and proteolysis studies performed on α-Syn incubated in the presence of 
DOPAC suggest that the protein is also covalently modified in a specific region, but the exact involved 
ƌĞƐŝĚƵĞ�ŝƐ�ƵŶĐůĞĂƌ͘�D ŽůĞĐƵůĂƌ�ĚǇŶĂŵŝĐƐ�ƐŝŵƵůĂƟŽŶƐ�ǁ ĞƌĞ�ƵƐĞĚ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ŚŽǁ �ƚŚĞ��KW��-induced
ĐŽǀ ĂůĞŶƚ�ŵŽĚŝĮ ĐĂƟŽŶ�ŵĂǇ�Ăī ĞĐƚƐ�α-^ǇŶ�ĂŐŐƌĞŐĂƟŽŶ�ŵĞĐŚĂŶŝƐŵ͘ �K Ƶƌ�ƌĞƐƵůƚƐ�ƐƵŐŐĞƐƚ�ƚŚĂƚ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�
an adduct on the side chain of certain residues increases the fibril flexibility without inducing destĂďŝůŝǌĂƟŽŶ�
of its secondary structure. Further, in the monomeric form of the protein, the modified residue establishes 
ŶŽǀ Ğů�ďŽŶĚƐ͕ �ƉƌŽŵŽƟŶŐ�ĂůƚĞƌĂƟŽŶ�ŝŶ�ƚŚĞ�ůŽŶŐ-ƌĂŶŐĞ�ŝŶƚĞƌĂĐƟŽŶƐ�ŽĐĐƵƌƌŝŶŐ�ďĞƚǁ ĞĞŶ�ƚŚĞ�E - and C-termini of
the protein.

�ŽůůĞĐƟǀ ĞůǇ͕�ŽƵƌ�ĚĂƚĂ�ƐƵŐŐĞƐƚ�ƚŚĂƚ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ĂŶ�ĂĚĚƵĐƚ�ŝŶ�ƚŚŝƐ�ƌĞŐŝŽŶ�ŽĨ�α-Syn may be responsible for 
an overall change in the entropy of the system.
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dD �D ϲϱ�ĐŽŶƚƌŽůƐ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ĂĐƟǀ ŝƚǇ�ƚŚƌŽƵŐŚ�ƌĞƐƉŝƌĂƚŽƌǇ�ĐŽŵƉůĞǆ�/�ĂƐƐĞŵďůǇ�
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Abstract

The transmembrane protein 65 (TMEM65) is an orphan protein localized within the inner mitochondrial
membrane. Few years ago, a homozygous loss-of-ĨƵŶĐƟŽŶ�ŵƵƚĂƟŽŶ�ŝŶ�TMEM65 ǁ ĂƐ�ŝĚĞŶƟĮ ĞĚ�ŝŶ�Ă�ƉĂƟĞŶƚ�
with a syndromic early-ŽŶƐĞƚ�ĞŶĐĞƉŚĂůŽŵǇŽƉĂƚŚǇ͕�ǁ ŝƚŚ�Ă�ĐůŝŶŝĐĂů�ƉƌĞƐĞŶƚĂƟŽŶ�ƌĞƐĞŵďůŝŶŐ�Ă�ŵŝƚŽĐŚŽŶĚƌŝĂů�
disorder [1]. Knock down (KD) of TMEM65 expression in human fibroblasts was shown to severely affect 
mitochondrial content ĂŶĚ�ƌĞƐƉŝƌĂƟŽŶ�ϭ͕�ďƵƚ�ƚŚĞ�ĞǆĂĐƚ�ŵĞĐŚĂŶŝƐŵ�ƌĞŵĂŝŶƐ�ĞůƵƐŝǀ Ğ͘�/ŶƚĞƌĞƐƟŶŐůǇ͕�ďǇ�
perĨŽƌŵŝŶŐ�Ă�ƋƵĂŶƟƚĂƟǀ Ğ�ƉƌŽƚĞŽŵŝĐ�ƐĐƌĞĞŶŝŶŐ�ǁ Ğ�ŚĂǀ Ğ�ĨŽƵŶĚ�dD �D ϲϱ�ĂĐĐƵŵƵůĂƚĞĚ�ŝŶ�ĐĞůůƐ�ůĂĐŬŝŶŐ�
ƌĞƐƉŝƌĂƚŽƌǇ�ĐŽŵƉůĞǆ�/�;Z�/Ϳ͕ �ƐƵŐŐĞƐƟŶŐ�Ă�ƉŽƐƐŝďůĞ�ƌŽůĞ�ĂƐ�ĂƐƐĞŵďůǇ�ĨĂĐƚŽƌ͘�dŚƵƐ͕ �ŝŶ�ŽƌĚĞƌ�ƚŽ�ŐĞƚ�Ă�ĚĞĞƉĞƌ�
ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞ�ĨƵŶĐƟŽŶ�ŽĨ�ƚŚĞ�ƉƌŽƚĞŝŶ�ǁ Ğ�ŚĂǀ Ğ�ĂŶĂůǇǌĞĚ�ƚŚĞ�Ğī ĞĐƚƐ�ŽŶ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ĨƵŶĐƟŽŶ�ŽĨ�
ďŽƚŚ�ƚŚĞ�ĚŽǁ ŶƌĞŐƵůĂƟŽŶ�ĂŶĚ�Žǀ ĞƌĞǆƉƌĞƐƐŝŽŶ�ŽĨ�dD �D ϲϱ�ŝŶ�Ěŝī ĞƌĞŶƚ�ŚƵŵĂŶ�ĐĞůů�ůŝŶĞƐ͘ �KŶ�ŽŶĞ�ŚĂŶĚ͕ �
ĂďůĂƟŽŶ�ŽĨ�dD �D ϲϱ�ƌĞƐƵůƚĞĚ�ŝŶ�Ă�ŵŝůĚ�ŽǆŝĚĂƟǀ Ğ�ƉŚŽƐƉŚŽƌǇůĂƟŽŶ�ĚĞĮ ĐŝĞŶĐǇ͕�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ůŽǁ Ğƌ�
amounts of fulůǇ�ĂƐƐĞŵďůĞĚ�ĨƵŶĐƟŽŶĂů�Z�/�ĂŶĚ�ĂďŶŽƌŵĂů�ĂĐĐƵŵƵůĂƟŽŶ�ŽĨ�ůŽǁ �ŵŽůĞĐƵůĂƌ�ǁ ĞŝŐŚƚ�
ƐƵďĐŽŵƉůĞǆĞƐ͕ �ƐƵŐŐĞƐƟŶŐ�ĂŶ�ĂƐƐĞŵďůǇ�ĚĞĨĞĐƚ͘ �K Ŷ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕ �ǁ Ğ�ŚĂǀ Ğ�ĐŽŵƉĞůůŝŶŐ�Ğǀ ŝĚĞŶĐĞ�ƐŚŽǁ ŝŶŐ�
that TMEM65 controls mitochondrial Ca2+ ŚŽŵĞŽƐƚĂƐŝƐ͕ �ƐŝŶĐĞ�ŝƚƐ�Žǀ ĞƌĞǆƉƌĞƐƐŝŽŶ�ĚƌĂŵĂƟĐĂůůǇ�ĞŶŚĂŶĐĞƐ�
mitochondrial Ca2+ efflux, while its silencing decreases organelle Ca2+ extrusion, thus causing a
mitochondrial overload. /ŶƚƌŝŐƵŝŶŐůǇ͕�Ă�ĚŝƌĞĐƚ�ƌĞůĂƟŽŶƐŚŝƉ�ďĞƚǁ ĞĞŶ�ƚŚĞ�ƐƚĂďŝůŝƚǇ�ŽĨ�Z�/�ĂŶĚ�ƚŚĞ�
mitochondrial calcium uniporter (MCU) has been recently reported [2]. This would support a role for
dD �D ϲϱ�ůŝŶŬŝŶŐ�ƚŚĞ�ƌĞŐƵůĂƟŽŶ�ŽĨ�Z�/�ďŝŽŐĞŶĞƐŝƐ�ĂŶĚ�ŵŝƚŽĐŚŽŶĚƌŝĂů��Ă2+ homeostasis in the fine-tuning of 
ŽƌŐĂŶĞůůĞ�ďŝŽĞŶĞƌŐĞƟĐƐ͕ �ǁ ŚŝĐŚ�ǁ Ğ�ǁ ŝůů�ĐŽŶƟŶƵĞ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ͘
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PF-04691502, a PI3K/mTOR dual inhibitor, improves learning deficits in APP/PS1 
mice.
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Abstract

�ŐŝŶŐ�ŝƐ�ƚŚĞ�ŐƌĞĂƚĞƐƚ�ƌŝƐŬ�ĨĂĐƚŽƌ�ĨŽƌ�ƐĞǀ ĞƌĂů�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĚŝƐŽƌĚĞƌƐ͕ �ŝŶĐůƵĚŝŶŐ��ůǌŚĞŝŵĞƌ͛Ɛ�ĚŝƐĞĂƐĞ�;�� Ϳ͘ �
Overwhelming evidence indicates that reducing mTOR signaling improves health span and lifespan in a
ŵƵůƟƚƵĚĞ�ŽĨ�ŽƌŐĂŶŝƐŵƐ͘ �W/ϯ<�ŝƐ�Ă�ŬĞǇ�ƌĞŐƵůĂƚŽƌ�ŽĨ�ŵdKZ�ĂĐƟǀ ŝƚǇ͖�ƚŚĞ�W/ϯ<ͬ ŵdKZ�ƐŝŐŶĂůŝŶŐ�ƉĂƚŚǁ ĂǇ�
regulates several key biological mechanisms related to cell development, cell survival, protein synthesis,
autophagy, metabolism, and learning and memory. To this end, up-ƌĞŐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�W/ϯ<ͬ ŵdKZ�ƐŝŐŶĂůŝŶŐ�
ĐŽŶƚƌŝďƵƚĞƐ�ƚŽ����ŶĞƵƌŽƉĂƚŚŽůŽŐǇ�ĂŶĚ�ĐĂƵƐĞƐ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟŽŶ�ĂŶĚ�ůĞĂƌŶŝŶŐ�ĂŶĚ�ŵĞŵŽƌǇ�ĚĞĮ ĐŝƚƐ͘ �/Ŷ�ƚŚŝƐ�
study, we sought to determine the molecular correlates of memory deficits in APP/PS1 mice, a widely used 
animal model AD. 18-month-old APP/PS1 and WT mice were dosed orally with 1 mg/Kg PF-04691502, an
ATP-ĐŽŵƉĞƟƟǀ Ğ�W/ϯ<ͬ ŵdKZ�ĚƵĂů�ŝŶŚŝďŝƚŽƌ͕�ĨŽƌ�ϭϮ�ǁ ĞĞŬƐ͘ ��ƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ƚƌĞĂƚŵĞŶƚ͕ �ǁ Ğ�ĂƐƐĞƐƐĞĚ�ĐŚĂŶŐĞƐ�
ŝŶ�ƐƉĂƟĂů�ůĞĂƌŶŝŶŐ�ĂŶĚ�ŵĞŵŽƌǇ�ƵƐŝŶŐthe Morris water maze. We then processed their brains for
neuropathological and biochemical assessment of amyloid-β (Aβ). We found that PF-04691502 improved 
ůĞĂƌŶŝŶŐ�ĂŶĚ�ŵĞŵŽƌǇ�ŝŶ��WWͬŴϭ�ŵŝĐĞ͘��ƵƌƌĞŶƚůǇ͕�ǁ Ğ�ĂƌĞ�ƉƌŽĐĞƐƐŝŶŐ�ƚŚĞ�ƟƐƐƵĞ�ƚŽ�ĂƐƐĞƐƐ�ƉŽƚĞŶƟĂů�Đhanges
in brain Aβ deposits and soluble and insoluble Aβ levels. We will also assess the effects of reducing 
W/<ϯ ͬ ŵdKZ�ƐŝŐŶĂůŝŶŐ�ŽŶ�ŝŶŇĂŵŵĂƟŽŶ͘ �dŚĞƐĞ�ƌĞƐƵůƚƐ�ƉƌŽǀ ŝĚĞ�ƉƌĞĐůŝŶŝĐĂů�ĚĂƚĂ�ŝŶĚŝĐĂƟŶŐ�ƚŚĂƚ�W&-04691502
ŵĂǇ�ďĞ�Ă�ǀ ĂůŝĚ�ƚŚĞƌĂƉĞƵƟĐ�ĂƉƉƌŽĂĐŚ�ĨŽƌ����ĂŶĚ�ŽƚŚĞƌ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĚŝƐŽƌĚĞƌƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ĂŐŝŶŐ�
ĂŶĚ�ŵdKZ�ŚǇƉĞƌĂĐƟǀ ŝƚǇ͘
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��ŵƵůƟ-ůĂǇĞƌĞĚ�ĂƉƉƌŽĂĐŚ�ĨŽƌ�ƚŚĞ�ŝĚĞŶƟĮ ĐĂƟŽŶ�ŽĨ��/&Ϯ��ĂƐ�ƉƌŽƚĞŝŶ�ƚĂƌŐĞƚ�ŽĨ�
cannabidiolic acid in glioblastoma cell line

Maria Laura Bellone1, Rosa Maria Vitale2, Azmal Ali Syed3, Federica Pollastro4, Giovanni Appendino4,
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Abstract

WŚǇƚŽĐĂŶŶĂďŝŶŽŝĚƐ�ŚĂǀ Ğ�ƐŚŽǁ Ŷ�ĞŶĐŽƵƌĂŐŝŶŐ�ĂĐƟǀ ŝƟĞƐ�ĂŐĂŝŶƐƚ�ƚƵŵŽƌĂů�ĐĞůůƐ͘ �dŚĞ�ƉƌĞƐĞŶƚ�ƌĞƐĞĂƌĐŚ�ǁ ĂƐ�
ĨŽĐƵƐĞĚ�ŽŶ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ŵĞĐŚĂŶŝƐŵ�ŽĨ�ĂĐƟŽŶ�ŽĨ�ĐĂŶŶĂďŝĚŝŽůŝĐ�ĂĐŝĚ�;����Ϳ�ŝŶ�hϴϳ D ' �ŐůŝŽďůĂƐƚŽŵĂ�ĐĞůů�
ůŝŶĞ�ďǇ�Ă�ŵƵůƟ-layered approach. First, by chemical-ƉƌŽƚĞŽŵŝĐƐ�ǁ Ğ�ŝĚĞŶƟĮ ĞĚ�ƚŚĞ��ƵŬĂƌǇŽƟĐ�dƌĂŶƐůĂƟŽŶ�
/ŶŝƟĂƟŽŶ�&ĂĐƚŽƌ�Ϯ��;�/&Ϯ�Ϳ1 ĂƐ�ƚŚĞ�ŵĂŝŶ�ƉƌŽƚĞŝŶ�ƚĂƌŐĞƚ�ŽĨ�����͘ �t Ğ�ǀ ĂůŝĚĂƚĞĚ�ƚŚŝƐ�ŵŽůĞĐƵůĂƌ�ŝŶƚĞƌĂĐƟŽŶ�ďǇ�
��d^��ĂƐƐĂǇ͕�ǁ ŚŝĐŚ�ƐŚŽǁ ĞĚ�ƚŚĂƚ������ĐŽŶĨĞƌƐ�Ă�ƚŚĞƌŵĂů�ƐƚĂďŝůŝǌĂƟŽŶ�ƚŽ��/&Ϯ�͕ �ĂŶĚ�ŵĞĂƐƵƌĞĚ�Ă�<D of 6.3
ŵD �ĨŽƌ�ƚŚĞ��/&Ϯ�ͬ �����ďǇ�̂WZ͘ �D ŽƌĞŽǀ Ğƌ͕�ƵƐŝŶŐ�Ă�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ůŝŵŝƚĞĚ�ƉƌŽƚĞŽůǇƐŝƐ�ĞǆƉĞƌŝŵĞŶƚƐ�ĂŶĚ�
ŵŽůĞĐƵůĂƌ�ĚǇŶĂŵŝĐƐ�ĐĂůĐƵůĂƟŽŶƐ�ǁ Ğ�ƐŚŽǁ ĞĚ�ƚŚĂƚ������ĞŶŐĂŐĞƐ�ƐƚĂďůĞ�ŝŶƚĞƌĂĐƟŽŶƐ�ǁ ŝƚŚ�Ă�ƐƚƌĞƚĐŚ�ŽĨ�
residues in the 460-ϰϴϬ�ƉŽƌƟŽŶ�ŽĨ��/&Ϯ��ĂŶĚ�ƚŚĞ�Ădjacent C-ƚĞƌŵŝŶĂů�ŚĞůŝǆ͕�ĂĐƟŶŐ�ĂƐ�Ă�ďƌŝĚŐĞ�ďĞƚǁ ĞĞŶ�
ƚŚĞŵ͘ �̂ ŝŶĐĞ��/&Ϯ��ŝƐ�ĂŶ�ŝŶŝƟĂƚŽƌ�ĨĂĐƚŽƌ�ŽĨ�ƚŚĞ�ŵŝŶŽƌ-ƉĂƚŚǁ ĂǇ�ŽĨ�ƚŚĞ�ƚƌĂŶƐůĂƟŽŶ�ƉƌŽĐĞƐƐ�ǁ Ğ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚĞ�
impact of CBDA-�/&Ϯ��ŝŶƚĞƌĂĐƟŽŶ�ŽŶ�ƉƌŽƚĞŝŶ�ƐǇŶƚŚĞƐŝƐ͘ �t Ğ�ŽďƐĞƌǀ ĞĚ�ƚŚĂƚ�ƚƌĞĂƚŵĞŶƚ�ŽĨ�hϴϳ D ' �ǁ ŝƚh CBDA
and EIF2A-siRNA produced similar remodeling of the nascent proteome, thus confirming EIF2A as a 
ĨƵŶĐƟŽŶĂů�ƚĂƌŐĞƚ�ŽĨ�ƚŚĞ�ĐĂŶŶĂďŝŶŽŝĚ͘ �/Ŷ�ƉĂƌƟĐƵůĂƌ͕�ĂŌĞƌ�ƚƌĞĂƚŵĞŶƚ�ǁ ŝƚŚ�����͕ �ƚŚĞ�ƐǇŶƚŚĞƐŝƐ�ŽĨ�ƉƌŽƚĞŝŶƐ�
ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚƌĂŶƐůĂƟŽŶ�ŝŶŝƟĂƟŽŶ�ĂŶĚ��Z�ƐƚƌĞƐs response was reduced. Notably, studying the EIF2A
ŝŶƚĞƌĂĐƚŽŵĞ͕�ǁ Ğ�ŽďƐĞƌǀ ĞĚ�ƚŚĂƚ�ĂŌĞƌ������ďŝŶĚŝŶŐ�ƚŚĞ�ƉƌŽƚĞŝŶ�ƐŚŽǁ ĞĚ�ĂŶ�ŝŶĐƌĞĂƐĞĚ�Ăĸ ŶŝƚǇ�ĨŽƌ�ƚŚĞ�ƐĂŵĞ�
ƉƌŽƚĞŝŶƐ�ƉƌĞǀ ŝŽƵƐůǇ�ŝĚĞŶƟĮ ĞĚ�ĂƐ�ƵŶĚĞƌ-expressed. Overall, these results suggested that CBDA interacƟŶŐ�
ǁ ŝƚŚ��/&Ϯ��ĐŽƵůĚ�ƌĞĚƵĐĞ�ƚŚĞ�ďŝŽĂǀ ĂŝůĂďŝůŝƚǇ�ŽĨ�ƉƌŽƚĞŝŶƐ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƚŚĞ�ƉƌŽƚĞĐƟŽŶ�ŽĨ�ĐĂŶĐĞƌ�ĐĞůůƐ�ĨƌŽŵ��Z�
stress through a dual mechanism.
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�ĞůĞƟŽŶ�ŽĨ�s ���ϭ�ŝŶ�, �Wϭ�ĐĞůůƐ�Ăī ĞĐƚƐ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ƌĞƐƉŝƌĂƟŽŶ�ŝŵƉĂĐƟŶŐ�ŽŶ�
ĐŽŵƉůĞǆ�/�ĂĐƟǀ ŝƚǇ
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Abstract

Voltage-Dependent Anion-ƐĞůĞĐƟǀ Ğ��ŚĂŶŶĞů�ŝƐŽĨŽƌŵ�ϭ�;s ���ϭͿ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ĞǆƉƌĞƐƐĞĚ�ƉŽƌĞ-forming protein
ŽĨ�ƚŚĞ�ŽƵƚĞƌ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ŵĞŵďƌĂŶĞ�;KD D Ϳ�ŝŶ�ĞƵŬĂƌǇŽƚĞƐ͘ �s ���ϭ�ƉƌŽŵŽƚĞƐ�ƚŚĞ�ĐŽŵŵƵŶŝĐĂƟŽŶ�
between the cytosol and the mitochondrion, allowing the passive diffusion of ions, ATP/ADP, NAD+/NADH 
ĂŶĚ�ƐŵĂůů�ŵĞƚĂďŽůŝƚĞƐ�ĨĞĞĚŝŶŐ�<ƌĞďƐ͛ �ĐǇĐůĞ͘�/Ŷ�ƚŚŝƐ�ǁ ŽƌŬ͕�ǁ Ğ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�s ���ϭ�ŐĞŶĞƟĐ�
ĚĞůĞƟŽŶ�ŝŶ�ŶĞĂƌ-haploid human cell line HAP1 by High-ZĞƐŽůƵƟŽŶ�ZĞƐƉŝƌometry (HRR). Our data indicate
ƚŚĂƚ�s ���ϭ�ŬŶŽĐŬŽƵƚ�Ăī ĞĐƚƐ�ƚŚĞ�Žǀ ĞƌĂůů�ƉƌŽĮ ůĞ�ŽĨ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ƌĞƐƉŝƌĂƟŽŶ͗ �ŝĨ ͕ �ŝŶ�ŽŶĞ�ŚĂŶĚ͕ �Ă�ĚƌĂŵĂƟĐ�
ƌĞĚƵĐƟŽŶ�ŽĨ�ŽǆǇŐĞŶ�ŇƵǆĞƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ŵĂŝŶ�ƌĞƐƉŝƌĂƚŽƌǇ�ƐƚĂƚĞƐ�ĂŶĚ�ƚŚĞ�ƌĞƐƉŝƌĂƚŽƌǇ�ƌĞƐĞƌǀ ĞƐ�ǁ ĂƐ�
expected, on the otŚĞƌ�ŚĂŶĚ͕ �ǁ Ğ�ŶŽƟĐĞĚ�Ă�ƐŝŐŶŝĮ ĐĂŶƚ�ŝŶĐƌĞĂƐĞ�ŝŶ�ƚŚĞ�ƐƉĞĐŝĮ Đ�ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�ĐŽŵƉůĞǆ�/�ƚŽ�
the maximal capacity, a possible compensatory effect due to the absence of the main mitochondrial porin. 
/Ŷ�ĐŽŶĐůƵƐŝŽŶ͕ �ĂůďĞŝƚ�s ���ϭ�ŝƐ�ŶŽƚ�ĚŝƌĞĐƚůǇ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ŽǆŝĚĂƟǀ Ğ�ƉŚŽƐƉŚŽƌǇůĂƟŽŶ͕ �ŽƵƌ�Į ŶĚŝŶŐƐ�ŚŝŐŚůŝŐŚƚ�ƚŚĞ�
ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�s ���ϭ�ĂƐ�Ă�ŐĞŶĞƌĂů�ƌĞŐƵůĂƚŽƌ�ŽĨ�ƚŚĞ�ŵŝƚŽĐŚŽŶĚƌŝĂ�ĨƵŶĐƟŽŶĂůŝƚǇ͘
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Abstract

During the COVID-19 pandemic event, the structural biology community has spent a tremendous effort in 
determining the structures of SARS-CoV-Ϯ�ƉƌŽƚĞŝŶƐ͘ �dŚĞ�ĂƩ ĞŶƟŽŶ�ŽĨ�ƐĐŝĞŶƟƐƚƐ�ŚĂƐ�ďĞĞŶ�ƉĂƌƟĐƵůĂƌůǇ�ĨŽĐƵƐĞĚ�
on spike protein, for which more than 3000 structures have been determined in less than 3 years.

ZĞĐĞŶƚůǇ͕�ǁ Ğ�ƉĞƌĨŽƌŵĞĚ�ĂŶ�ŝŶ�ƐŝůŝĐŽ�ƐƚƵĚǇ�ƚŽ�ƉƌĞĚŝĐƚ�ƚŚĞ�ŝŶŇƵĞŶĐĞ�ŽĨ�ŵƵƚĂƟŽŶƐ�ŽĨ�Ěŝī ĞƌĞŶƚ�̂ �Z^-CoV-2
ǀ ĂƌŝĂŶƚƐ�ŽŶ�ĂŶƟďŽĚǇ�ďŝŶĚŝŶŐ�ƚŽ�ƚŚĞ�ƐƉŝŬĞ�ƉƌŽƚĞŝŶ͘ �t Ğ�ĞŶĐŽƵŶƚĞƌĞĚ�ƵŶĞǆƉĞĐƚĞĚ�ƉƌŽďůĞŵƐ�ŝŶ�ĂƵƚŽŵĂƟǌŝŶŐ�
these analyses because of the lack of standardizaƟŽŶ�ŽĨ�ƚŚĞ�ƐƚƌƵĐƚƵƌĂů�ŝŶĨŽƌŵĂƟŽŶ�ĐŽŶƚĂŝŶĞĚ�ŝŶ�ƚŚĞ�W���
ĂŶĚ�W��ǆͬŵŵ�/&�Į ůĞƐ�ĚĞƐĐƌŝďŝŶŐ�ƚŚĞƐĞ�ƐƚƌƵĐƚƵƌĞƐ͘ ���Į ƌƐƚ�ƉƌŽďůĞŵ�ǁ ĂƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ůĂĐŬ�ŽĨ�ƐƚĂŶĚĂƌĚŝǌĂƟŽŶ�
ǁ ŝƚŚ�ǁ ŚŝĐŚ�ƚŚĞ�ŶĂŵĞ�ŽĨ�ƚŚĞ�ƐĂŵĞ�ƐƚƌƵĐƚƵƌĂů�ĞŶƟƚǇ�ŝƐ�ƌĞƉŽƌƚĞĚ�ŝŶ�ƚŚĞ�ǀ ĂƌŝŽƵƐ�Į ůĞƐ�ŝŶ�ǁ ŚŝĐŚ it is contained.
�ŶŽƚŚĞƌ�ŝƐƐƵĞ�ĐŽŶĐĞƌŶĞĚ�ƚŚĞ�ůĂĐŬ�ŽĨ�ƵŶŝĨŽƌŵŝƚǇ�ŽĨ�ĐŚĂŝŶ�ŝĚĞŶƟĮ ĞƌƐ͕ �ǁ ŚŝĐŚ�ĂƌĞ�ŶŽƚ�ŚŽŵŽŐĞŶĞŽƵƐ�ŝŶ�ƚŚĞ�
Ěŝī ĞƌĞŶƚ�ĞŶƚƌŝĞƐ�ǁ ŝƚŚ�ƚŚĞ�ƐĂŵĞ�ĐŚĂŝŶƐ͕ �ĂŶĚ�ŽĨ�ƚŚĞ�ŽƌĚĞƌ�ŝŶ�ǁ ŚŝĐŚ�ƚŚĞǇ�ĂƌĞ�ƌĞƉŽƌƚĞĚ͘ �dŚĞ�Ěŝĸ ĐƵůƟĞƐ�ƚŚĂƚ�
emerged during the analysis, due to the non-ŚĞƚĞƌŽŐĞŶĞŝƚǇ�ŽĨ�ƚŚĞ�ŝŶĨŽƌŵĂƟŽŶ�ŝŶ�ƚŚĞ�Į ůĞƐ�ŽĨ�ƚŚĞ�ĐŽŵƉůĞǆĞƐ͕ �
ĨŽƌĐĞĚ�ƵƐ�ƚŽ�ŵĂŶƵĂůůǇ�ĐŚĞĐŬ�ĞĂĐŚ�ŝŶĚŝǀ ŝĚƵĂů�Į ůĞ�ďĞĨŽƌĞ�ƐƚĂƌƟŶŐ�ƚŚĞ�ĂƵƚŽŵĂƚĞĚ�ĂŶĂůǇƐĞƐ͘

t Ğ�ĂĐŬŶŽǁ ůĞĚŐĞ�ƚŚĞ�ŝŵƉŽƌƚĂŶƚ�ǁ ŽƌŬ�ŽĨ�ŚĂƌŵŽŶŝǌĂƟŽŶ�ĂŶĚ�ĚĂƚĂ�&�/ZŝĮ ĐĂƟŽŶ�ŵĂĚĞ�ďǇ�ƚŚĞ�ƐƚƌƵĐƚƵƌĂů�
ďŝŽůŽŐǇ�ĐŽŵŵƵŶŝƚǇ͖�ǁ Ğ�ŚŽƉĞ�ƚŚĂƚ�ƚŚŝƐ�ĐĂƐĞ�ƌĞƉŽƌƚ�ǁ ŝůů�ƐƵŐŐĞƐƚ�ĨƵƌƚŚĞƌ�ƌƵůĞƐ�ƚŽ�ďĞƩ Ğƌ�ƐƚĂŶĚĂƌĚŝǌĞ�ƚŚĞ�
ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ĂĚĚŝƟŽŶĂů�ŝŶĨŽƌŵĂƟŽŶ�ŝŶ�ƐƚƌƵĐƚƵƌĂů�Į ůĞƐ.
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Understanding the cross-ƚĂůŬ�ďĞƚǁ ĞĞŶ�ŝƌŽŶ�ĂĐƋƵŝƐŝƟŽŶ�ĂŶĚ�ĞŶĞƌŐĞƟĐ�ŵĞƚĂďŽůŝƐŵ�
in Staphylococcus aureus

Francesco Marchesani1, Monica Cozzi1͕ �D ĂƌŝĂůĂƵƌĂ�D ĂƌĐŚĞƫ 1, Omar De Bei1, Luca Ronda1,2,3, Stefano

�ĞƩĂƟ1,2,3, Barbara Campanini4,2

1Department of Medicine and Surgery, University of Parma, Parma, Italy. 2Interdept. Center Biopharmanet-

TEC, Parma, Italy. 3/ŶƐƟƚƵƚĞ�ŽĨ��ŝŽƉŚǇƐŝĐƐ͕ ��E Z͕ �WŝƐĂ͕ �/ƚĂůǇ͘�4Department of Food and Drug, University of
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Abstract

Staphylococcus aureus belongs to the so-called ESKAPE group of bacteria, able to develop resistance
ĂŐĂŝŶƐƚ�ŵŽƐƚ�ŽĨ�ƚŚĞ�Ăǀ ĂŝůĂďůĞ�ĂŶƟďŝŽƟĐƐ͘ �S. aureus ƌĞůŝĞƐ�ŽŶ�ŝƌŽŶ�ƚŽ�ŐƌŽǁ �ĂŶĚ�ŝŶĚƵĐĞ�ŝŶĨĞĐƟŽŶƐ͕ �ƚŚĞƌĞĨŽƌĞ�
the bacterium developed different strategies to acquire iron from the host. Staphyloferrin A and B are 
secreted carboxylate-type siderophores, able to chelate non-hemic iron and allow its internalizaƟŽŶ͘ �dŚĞ�
biosynthesis of staphyloferrin B relies on the expression of 9 enzymes belonging to the sbn gene cluster,
ǁ ŚŝĐŚ�ŝƐ�ƌĞŐƵůĂƚĞĚ�ďǇ�ŝŶƚƌĂĐĞůůƵůĂƌ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽĨ�ďŽƚŚ�ŝƌŽŶ�ĂŶĚ�ŚĞŵĞ1. During the last decade, a link
ďĞƚǁ ĞĞŶ�ǀ ŝƌƵůĞŶĐĞ�ĂŶĚ�ĞŶĞƌŐĞƟĐ�ŵĞƚĂďŽůŝƐŵ�ŝŶ�S. aureus has been proposed2, with citrate playing a major
role, being the precursor of both staphyloferrin A and B and also being able to regulate different enzymes 
ŽĨ�ƚŚĞ�ƐƚĂƉŚǇůŽĨĞƌƌŝŶ���ďŝŽƐǇŶƚŚĞƟĐ�ƉĂƚŚǁ ĂǇ3͘ �t Ğ�ƌĞĐĞŶƚůǇ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ƚŚĞ�ŬŝŶĞƟĐ�ŵĞĐŚĂŶŝƐŵ�ŽĨ�̂ ďŶ�͕ �Ă�
pyridoxal 5'-phosphate dependent enzyme which uses L-O-phosphoserine and L-glutamate to produce N-
(1-amino-1-carboxy-2-ethyl)-glutamic acid (ACEGA), the first intermediate in staphyloferrin B biosynthesis. 
SbnA shows a ping-ƉŽŶŐ�ĐĂƚĂůǇƟĐ�ŵĞĐŚĂŶŝƐŵ�ǁ ŝƚŚ�ƐƵďƐƚƌĂƚĞ�ŝŶŚŝďŝƟŽŶ�ďǇ�>-glutamate. Citrate modulates
ƚŚĞ�ĂĐƟǀ ŝƚǇ�ŽĨ�̂ ďŶ��ƚŚƌŽƵŐŚ�Ă�ŵŝǆĞĚ-ƚǇƉĞ�ŝŶŚŝďŝƟŽŶ�ŵĞĐŚĂŶŝƐŵ�ǁ ŝƚh an IC50 close to its cellular
ĐŽŶĐĞŶƚƌĂƟŽŶ�;ϭ�ŵD Ϳ͕ �ƐƵŐŐĞƐƟŶŐ�Ă�ƉŚǇƐŝŽůŽŐŝĐĂůůǇ�ƌĞůĞǀ ĂŶƚ�ƌŽůĞ�ŝŶ�ƚŚĞ�ŵŽĚƵůĂƟŽŶ�ŽĨ�ƐƚĂƉŚǇůŽĨĞƌƌŝŶ���
ďŝŽƐǇŶƚŚĞƐŝƐ͘ �t Ğ�ƉůĂŶ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�Ğī ĞĐƚ�ŽĨ�ĐŝƚƌĂƚĞ�ĂůƐŽ�ŽŶ�ŽƚŚĞƌ�ĞŶǌǇŵĞƐ�ŽĨ�ƚŚĞ�sbn gene cluster, in
order to gain insight into the cross-ƚĂůŬ�ďĞƚǁ ĞĞŶ�ŵĞƚĂďŽůŝƐŵ�ĂŶĚ�ŝƌŽŶ�ĂĐƋƵŝƐŝƟŽŶ�ŝŶ�S. aureus and validate
ŶĞǁ �ƚĂƌŐĞƚƐ�ĨŽƌ�ĂŶƟŵŝĐƌŽďŝĂů�ƚŚĞƌĂƉǇ͘
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dŚŝƐ�ǁ ŽƌŬ�ǁ ĂƐ�ƐƵƉƉŽƌƚĞĚ�ďǇ�WZ/E �ϮϬϮϬ��ϯ>d��͞ �ĞĨĞĂƚ�ĂŶƟŵŝĐƌŽďŝĂů�ƌĞƐŝƐƚĂŶĐĞ�ƚŚƌŽƵŐŚ�ŝƌŽŶ�ƐƚĂƌǀ ĂƟŽŶ�ŝŶ�
staphylococcus aureus (erase)’’.
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Abstract

Social anxiety is a psychological disorder derived from the fear of being judged by others that leads to a
ƐƚƌŽŶŐ�ƐƚĂƚĞ�ŽĨ�ƐƚƌĞƐƐ͘ �dŚĞ�ƉŚǇƐŝŽůŽŐŝĐĂů�ƌĞƐƉŽŶƐĞ�ƚŽ�ĂŶ�ĂůƚĞƌĞĚ�ĞŵŽƟŽŶĂů�ƐƚĂƚĞ͕�ĚƵĞ�ƚŽ�Ă�ƐƚƌĞƐƐĨƵů�ƐŽƵƌĐĞ͕�
occurs mainly through the involvement of ƚŚĞ�ĞŶĚŽĐƌŝŶĞ͕�ŶĞƌǀ ŽƵƐ�ĂŶĚ�ŝŵŵƵŶĞ�ƐǇƐƚĞŵƐ͘ �/Ŷ�ƉĂƌƟĐƵůĂƌ͕�ƚŚĞ�
hypothalamic-pituitary-gonadal and hypothalamus-pituitary- adrenal axis are involved.

dŚŝƐ�ƐƚƵĚǇ�ĂŝŵƐ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�ŵŽĚƵůĂƟŽŶ͕ �ďǇ�ĨĞŵĂůĞ�ƐĞǆ�ŚŽƌŵŽŶĞƐ͕ �ŽĨ�ƐĂůŝǀ ĂƌǇ�ƉƌŽƚĞŝŶ�ƐĞĐƌĞƟŽŶ�ĂŶĚ�
brain-heart interplay during an acute psychological stress. Twenty-four healthy females recruited either in
the pre-ovulatory or post-ovulatory phase oĨ�ƚŚĞ�ŵĞŶƐƚƌƵĂů�ĐǇĐůĞ͕�ĐŚĂƌĂĐƚĞƌŝǌĞĚ͕ �ƌĞƐƉĞĐƟǀ ĞůǇ͕�ďǇ�ůŽǁ �ĂŶĚ�
medium-ŚŝŐŚ�ůĞǀ ĞůƐ�ŽĨ�ĞƐƚƌĂĚŝŽů�ĂŶĚ�ƉƌŽŐĞƐƚĞƌŽŶĞ͕�ƉĂƌƟĐŝƉĂƚĞĚ�ƚŽ�Ă�ƚĞƐƚ�ĂŶǆŝĞƚǇ�ƚĂƐŬ͘�dŚĞ�ƚĂƐŬ�ƐŝŵƵůĂƚĞĚ�ĂŶ�
ŽƌĂů�ĞǆĂŵ�ĂŶĚ�ĐŽŶƐŝƐƚĞĚ�ŽĨ�ϯ�ƉŚĂƐĞƐ͗ �ƌĞůĂǆĂƟŽŶ͕ �ƐƚƵĚǇ�ŽĨ�Ă�ǁ ƌŝƩ ĞŶ�ƚĞǆƚ͕ �ĂŶĚ�ŽƌĂů�ĞǆƉŽƐŝƟŽŶ�ŝŶ�ĨƌŽŶƚ�ŽĨ�Ă�
“professor” of the studied text. During the test, 4 saliva samples were collected: a basal sample (T1) before
ƐƚĂƌƟŶŐ�ƚŚĞ�ƚĞƐƚ͕ �ĂŶĚ�ƐĂŵƉůĞƐ�ǁ ĞƌĞ�ĐŽůůĞĐƚĞĚ�ĂŌĞƌ�ƚŚĞ�ƌĞůĂǆĂƟŽŶ�ƟŵĞ�;dϮͿ͕ �ƚŚĞ�ĞǆĂŵ�ƐŝŵƵůĂƟŽŶ�;dϯ Ϳ͕ �ĂŶĚ�
ϮϬ�ŵŝŶƵƚĞƐ�ĂŌĞƌ�ƚŚĞ�ĞǆĂŵ�ĞŶĚ�;dϰͿ͘ �dŽ�ŵŽŶŝƚŽƌ�ĂŶǆŝĞƚǇ�ƉĞƌĐĞƉƟŽŶ�ƉĂƌƟĐŝƉĂŶƚƐ�ǁ ĞƌĞ�ƌĞƋƵŝƌĞĚ�ƚŽ�Į ůů�ŽƵƚ�
ƋƵĞƐƟŽŶŶĂŝƌĞƐ�ĚƵƌŝŶŐ�ƚŚĞ�ǀ ĂƌŝŽƵƐ�ƉĞƌŝŽĚƐ͘ ��ŽŵƉĂƌĂƟǀ Ğ�ƉƌŽƚĞŽŵŝĐ�ĂŶĂůǇƐŝƐ�ŽĨ�ƐĂůŝǀ Ă�ƐĂŵƉůĞƐ�ǁ ĂƐ�
performed by 2DE/MS. Significant differences of protein expression waƐ�ŽďƐĞƌǀ ĞĚ�Ăƚ�Ěŝī ĞƌĞŶƚ�ƟŵĞƐ�ďŽƚŚ�ŝŶ�
pre-Ovulatory and post-K ǀ ƵůĂƚŽƌǇ�ŐƌŽƵƉƐ�ƐƵŐŐĞƐƟŶŐ�Ă�Ěŝī ĞƌĞŶƚ�ƌĞƐƉŽŶƐĞ�ƚŽ�ĂĐƵƚĞ�ƐƚƌĞƐƐ�ůŝŶŬĞĚ�ƚŽ�ƐĞǆ�
hormone levels. Changes of expression, validated by western blot analysis, were observed in post-
Ovulatory for alfa-ĂŵǇůĂƐĞ͕�/Ő�͕ �ƉƌŽĮ ůŝŶ�ĂŶĚ�ƉƌŽůĂĐƟŶ͘
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Abstract

In the brain, the phosphorylated pathway (PP) is responsible for the synthesis of L-ƐĞƌŝŶĞ�ĨƌŽŵ�ƚŚĞ�ŐůǇĐŽůǇƟĐ�
intermediate 3-ƉŚŽƐƉŚŽŐůǇĐĞƌĂƚĞ͗�ŝƚ�ƉůĂǇƐ�Ă�ŵĂũŽƌ�ƌŽůĞ�ŝŶ�ƚŚĞ�ŵĞƚĂďŽůŝƐŵ�ŽĨ�ĞƵŬĂƌǇŽƟĐ�ĐĞůůƐ�ĂŶĚ�ŝŶ�ƚŚĞ�
ĚĞǀ ĞůŽƉŵĞŶƚ�ĂŶĚ�ĨƵŶĐƟŽŶ�ŽĨ�ƚŚĞ�ĐĞŶƚƌĂů�Ŷervous system. Moreover, L-serine is converted into D-serine and
glycine, the two co-agonists of NMDA receptors [1]. In humans, the enzymes of the PP, namely
phosphoglycerate dehydrogenase (hPHGDH), phosphoserine aminotransferase (PSAT), and phosphoserine
phosphatase (PSP) are organized in the cytosol as a metabolic assembly, the "serinosome" [2]. hPHGDH
ĚĞĮ ĐŝĞŶĐǇ�ŝƐ�Ă�ƉĂƚŚŽůŽŐŝĐĂů�ĐŽŶĚŝƟŽŶ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ƌĞĚƵĐĞĚ�>-serine levels in plasma and cerebrospinal
fluid and severe neurological impairment [1].  

Here, three hPHGDH variants corresponding to known SNPs (V261M, V425M and V490M) have been
produced in E. coli and ectopically expressed in U251 cells with the aim to clarify the effect of the 
ƐƵďƐƟƚƵƟŽŶƐ�ŽŶ�ƚŚĞ�ƐƚƌƵĐƚƵƌĞ-ĨƵŶĐƟŽŶ�ƌĞůĂƟŽŶƐŚŝƉƐ�ŽĨ�ƚŚĞ�ĞŶǌǇŵĞ͕�ŝƚƐ�ĐĞůůƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ͕ �ĂŶĚ�ƚŚĞ�WW�
ĨƵŶĐƟŽŶĂůŝƚǇ͘��ůů�ƚŚĞ�ƐƵďƐƟƚƵƟŽŶƐ�ĚĞĞƉůǇ�ĂůƚĞƌĞĚ�ŚW, ' � , �ƐĞĐŽŶĚĂƌǇ͕�ƚĞƌƟĂƌǇ͕�ĂŶĚ�ƋƵĂƚĞƌŶĂƌǇ�ƐƚƌƵĐƚƵƌĞ�
ƌĞƐƵůƟŶŐ�ŝŶ�Ă�ƐŝŐŶŝĮ ĐĂŶƚůǇ�ƌĞĚƵĐĞĚ�ƉƌŽƚĞŝŶ�ƐŽůƵďŝůŝƚǇ͕�ƐƚĂďŝůŝƚǇ͕�ĂŶĚ�ĂĐƟǀ ŝƚǇ͘��ƚ�ƚŚĞ�ĐĞůůƵůĂƌ�ůĞǀ Ğů͕�ƚŚe variants
ǁ ĞƌĞ�ƉĂƌƟĂůůǇ�ŵŝƐƚĂƌŐĞƚĞĚ�ƚŽ�ƚŚĞ�ŶƵĐůĞƵƐ�ĂŶĚ�ŝŶĚƵĐĞĚ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�ĂŐŐƌĞŐĂƚĞƐ�ĐŽŶƚĂŝŶŝŶŐ�Ŵ�d�ĂŶĚ�
PSP too. Moreover, the expression of the pathological variants led to a decrease in L-serine and glycine
ĐĞůůƵůĂƌ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ͘

K Ƶƌ�ƌĞƐƵůƚƐ�ƐƵŐŐĞƐƚ�ĂůƚĞƌŶĂƟǀ Ğ�ƚŚĞƌĂƉĞƵƟĐ�ĂƉƉƌŽĂĐŚĞƐ͕ �ŝŶ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ�ĐŽŵŵŽŶůǇ�ƵƐĞĚ�>-serine
ƐƵƉƉůĞŵĞŶƚĂƟŽŶ͕ �ĨŽƌ�ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�ŽĨ�ŚW, ' � , �ĚĞĮ ĐŝĞŶĐǇ-Ăī ĞĐƚĞĚ�ƉĂƟĞŶƚƐ͘

This project was founded by ”PRIN-2017 - �ŝƐƐĞĐƟŶŐ�ƐĞƌŝŶĞ�ŵĞƚĂďŽůŝƐŵ�ŝŶ�ƚŚĞ�ďƌĂŝŶ͟ ͘
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neuronal cells with sub-ƚŚƌĞƐŚŽůĚ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ŽĨ�ĂŵǇůŽŝĚ-β oligomers and 
glutamate

Lorenzo Neri ͕ �' ŝƵůŝĂ�&ĂŶŝ͕�&ĂďƌŝǌŝŽ��ŚŝƟ

University of Florence, Florence, Italy

Abstract

�ůǌŚĞŝŵĞƌ͛Ɛ�ĚŝƐĞĂƐĞ�;��Ϳ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ĐŽŵŵŽŶ�ĨŽƌŵ�ŽĨ�ĚĞŵĞŶƟĂ�ŝŶ�ƚŚĞ�ĞůĚĞƌůǇ͘�dŚŝƐ�ĐŽŶĚŝƟŽŶ�ŝƐ�ƐƚƌŝĐƚůǇ�
ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ĂďĞƌƌĂŶƚ�ĚĞƉŽƐŝƟŽŶ�ŽĨ�ĂŵǇůŽŝĚ-β (Aβ) ƉĞƉƟĚĞ�ĂŐŐƌĞŐĂƚĞƐ�ŝŶ�ƚŚĞ�extracellular space of the
ĐĞŶƚƌĂů�ŶĞƌǀ ŽƵƐ�ƐǇƐƚĞŵ�ƌĞƐƵůƟŶŐ�ŝŶ�ĐŽŐŶŝƟǀ Ğ�ŝŵƉĂŝƌŵĞŶƚ͘ ��β ŽůŝŐŽŵĞƌƐ�ĂƌĞ�ĂďůĞ�ƚŽ�ŝŶĚƵĐĞ�ƚŚĞ�ĂĐƟǀ ĂƟŽŶ�ŽĨ�
ŵĞĐŚĂŶŽƐĞŶƐŝƟǀ Ğ�E -methyl-D-aspartate (NMDA) receptors and elicit neuronal pre-ƐǇŶĂƉƟĐ�ĂŶĚ�ĂƐƚƌŽĐǇƟĐ�
release of glutamaƚĞ͕�ƚŚĞ�ŵĂŝŶ�ŶĞƵƌŽƚƌĂŶƐŵŝƩ Ğƌ�ĂŶĚ�ED ���ƌĞĐĞƉƚŽƌ�ĂŐŽŶŝƐƚ͕ �ůĞĂĚŝŶŐ�ƚŽ��ĂϮн�ŝŽŶƐ�ŝŶŇƵǆ�
ĂŶĚ�ŶĞƵƌŽŶĂů�ŚǇƉĞƌĞǆĐŝƚĂďŝůŝƚǇ�ƚŚĂƚ�ŚĂƐ�ƌĞĐĞŶƚůǇ�ďĞĞŶ�ƐƵŐŐĞƐƚĞĚ�ĂƐ�Ă�ƉŽƚĞŶƟĂů�ǀ ĞƌǇ�ĞĂƌůǇ�ŝŶĚŝĐĂƚŽƌ�ŽĨ��� ͘ �
/ŶĚĞĞĚ͕ �ƐĞǀ ĞƌĂů�ŽďƐĞƌǀ ĂƟŽŶƐ�ŽŶ�ĂŶŝŵĂů�ŵŽĚĞůƐ�ŽĨ����ĂŶĚ�ĨĂŵŝůŝĂůcases of the disease indicate
ŚǇƉĞƌĞǆĐŝƚĂďŝůŝƚǇ�ĂƐ�ĂŶ�ĞĂƌůǇ�ĨĞĂƚƵƌĞ�ŝŶ����ǁ ŚŝĐŚ�ŵĂŶŝĨĞƐƚƐ�Ğǀ ĞŶ�ďĞĨŽƌĞ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�ĂŵǇůŽŝĚ�ƉůĂƋƵĞƐ�
occurring in the preclinical phase of the disease. In this study, we focused on this very early stage of AD,
mimicking iƚ�ďǇ�ƚƌĞĂƟŶŐ�̂ , -SY5Y neuroblastoma cells with sub-threshold Aβ oligomers and glutamate 
ĐŽŶĐĞŶƚƌĂƟŽŶƐ͕ �Ăƚ�ǁ ŚŝĐŚ��ĂϮн�ŝŽŶ�ĞŶƚƌǇ�ŝƐ�ŶŽƚ�ŽďƐĞƌǀ ĞĚ͘ �hƐŝŶŐ��ĂϮн�ƉƵŵƉ�ŝŶŚŝďŝƚŽƌƐ�ŝƚƐ�ŝŶŇƵǆ�ďĞĐŽŵĞƐ�
ƐŝŐŶŝĮ ĐĂŶƚ͕ �ŝŶĚŝĐĂƟŶŐ�ĂŶ�ĂĐƟǀ Ğ�ŝŶŇƵǆ�Ğī ĞĐƟǀ ĞůǇ�ĨĂĐĞĚ�ďǇ�ƚŚĞpumps. The treatment with sub-threshold
ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ĚŝĚ�ŶŽƚ�ĐĂƵƐĞ�ĐĞůů�ůŽƐƐ�ĂŶĚ�ĚŽǁ ŶƌĞŐƵůĂƟŽŶ�ŽĨ�ŵĞŵďƌĂŶĞ�ED ���ƌĞĐĞƉƚŽƌƐ͕ �ďƵƚ�ĐĂƵƐĞĚ�ĂŶ�
ĞŶŚĂŶĐĞŵĞŶƚ�ŽĨ�ZK^�ƉƌŽĚƵĐƟŽŶ�ĚĞƚĞƌŵŝŶĞĚ�ǁ ŝƚŚ�ĐŽŶĨŽĐĂů�ƐĐĂŶŶĞƌ�ŵŝĐƌŽƐĐŽƉǇ͘��ůů�ƚŽŐĞƚŚĞƌ͕�ƚŚĞƐĞ�ƌĞƐƵůƚƐ�
suggest the use of our experimental approach as a good model system to study the very early stage of AD
ĂŶĚ�ŚŽǁ �ŶĞƵƌŽŶĂů�ĐĞůůƐ�ŵĂǇ�ďĞŚĂǀ Ğ�ŝŶ�ƌĞƐƉŽŶƐĞ�ƚŽ�ƚŚŝƐ�ĐŽŶĚŝƟŽŶ�ŽĨ�ŚǇƉĞƌĞǆĐŝƚĂďŝůŝƚǇ͘
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Abstract

Bovine lactoferrin (bLf), a milk-ĚĞƌŝǀ ĂƟǀ Ğ�ŐůǇĐŽƉƌŽƚĞŝŶ͕ �ŝƐ�ĐŽŶƐƟƚƵƚĞĚ�ďǇ�ϲϴϵ�ĂŵŝŶŽ�ĂĐŝĚƐ�ĂŶĚ�ĨŽůĚƐ�ŝŶƚŽ�ƚǁ Ž�
ĚŝƐƟŶĐƚ�ůŽďĞƐ͕ �ĞĂĐŚ�ďĞĂƌŝŶŐ�Ă�ŚŝŐŚ�Ăĸ ŶŝƚǇ�ŝƌŽŶ-ďŝŶĚŝŶŐ�ƐŝƚĞ͘��>Ĩ�ĞǆĞƌƚƐ�Ă�ŶƵŵďĞƌ�ŽĨ�ďŝŽůŽŐŝĐĂů�ĨƵŶĐƟŽŶƐ͕ �
ŝŶĐůƵĚŝŶŐ�ĂŶƟǀ ŝƌĂů͕�ĂŶƟŽǆŝĚĂŶƚ�ĂŶĚ ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�ĂĐƟǀ ŝƟĞƐ͘ �&ŝǀ Ğ�E -ůŝŶŬĞĚ�ŐůǇĐŽƐǇůĂƟŽŶ�ƐŝƚĞƐ�ĂƌĞ�ƉƌĞƐĞŶƚ�
on bLf but only four sites are invariably glycated. BLf possesses two oligomannosidic type and three
biantennary N-ĂĐĞƚǇůůĂĐƚŽƐĂŵŝŶĞ�ƚǇƉĞ�ŐůǇĐĂŶƐ͕ �ƉĂƌƟĂůůǇ�ĨƵĐŽƐǇůĂƚĞĚ�ĂŶĚ�ƐŝĂůǇůated. Sialic acid, usually
ƉƌĞƐĞŶƚ�ŝŶ�Ă�ƌĂƟŽ�ŽĨ�ĂďŽƵƚ�ƚŚƌĞĞ�ƌĞƐŝĚƵĞƐ�ƉĞƌ�ŵŽůĞĐƵůĞ͕�ĐŽƵůĚ�Ăī ĞĐƚ�ƚŚĞ�ĨƵŶĐƟŽŶĂůŝƚǇ�ĂŶĚ�ďŝŽĂǀ ĂŝůĂďŝůŝƚǇ�ŽĨ�
ď>Ĩ͕ �ŚŽǁ Ğǀ Ğƌ͕�ůŝƩ ůĞ�Ğī ŽƌƚƐ�ŚĂǀ Ğ�ďĞĞŶ�ŵĂĚĞ�ƐŽ�ĨĂƌ�ƚŽ�ƵŶƌĂǀ Ğů�ŝƚƐ�ŝŶŇƵĞŶĐĞ�ŽŶ�ƚŚĞ�ǀ ĂƌŝŽƵƐ�ĨƵŶĐƟŽŶƐ�ŽĨ�ƚŚĞ�
glycoprotein.

, ĞƌĞ͕�ƚŚĞ�ƌŽůĞ�ŽĨ�ƐŝĂůŝĐ�ĂĐŝĚ�ŽŶ�ƚŚĞ�ďŝŽůŽŐŝĐĂů�ĂĐƟǀ ŝƚǇ�ŽĨ�ď>Ĩ�ǁ ĂƐ�ŝŶǀ ĞƐƟŐĂƚĞĚ͘ �&Žƌ�ƚŚŝƐ�ƉƵƌƉŽƐĞ͕�Ă�ĚĞƐŝĂůǇůĂƚĞĚ�
ǀ ĞƌƐŝŽŶ�ŽĨ�ď>Ĩ�ǁ ĂƐ�ƉƌŽĚƵĐĞĚ�ĂŶĚ�ƚĞƐƚĞĚ�ĨŽƌ�ŝƚƐ�ĂŶƟŽǆŝĚĂŶƚ͕ �ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�ĂŶĚ�ĂŶƟǀ ŝƌĂů�ĂĐƟǀ ŝƟĞƐ͘ �
�ŶƟŽǆŝĚĂŶƚ�ĂŶĚ�ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�ĂĐƟǀ ŝƟĞƐ�ǁ ĞƌĞ�ƚĞƐƚĞĚ�ŝŶ�ƉŚŽƌďŽů-12-myristate 13-acetate (PMA)-
challenged human leukemic cell line (THP-ϭͿ͕ �ǁ ŚĞƌĞĂƐ�ƚŚĞ�ĂŶƟǀ ŝƌĂů�ĂĐƟǀ ŝƚǇ�ǁ ĂƐ�Ğǀ ĂůƵĂƚĞĚ�ŝŶ�ŚƵŵĂŶ�
bronchial epithelial cells (16HBE14o-) by using a Spike-decorated pseudovirus.

dŚĞ�ĚĂƚĂ�ƐŚŽǁ �ƚŚĂƚ�ƚŚĞ�Ğī ĞĐƚƐ�ŽĨ�ď>Ĩ�ŽŶ�ĐĞůů�ĂŶƟŽǆŝĚĂŶƚ�ƌĞƐƉŽŶƐĞ�ĂŶĚ�ŽŶ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�ƉƌŽ-inflammatory 
cytokines in PMA-treated THP-1 cells are impaired when bLf is desialylated. Moreover, desiaylated bLf was
ůĞƐƐ�Ğĸ ĐŝĞŶƚ�ƚŚĂŶ�ƚŚĞ�ŶĂƟǀ Ğ�ĨŽƌŵ�ŝŶ�ŝŶŚŝďŝƟŶŐ�ƉƐĞƵĚŽǀ ŝƌĂů�ĐĞůů�ĨƵƐŝŽŶ͕ �ƚŚƵƐ�ƐƵŐŐĞƐƟŶŐ�Ă�ĐƌƵĐŝĂů�ƌŽůĞ�ĨŽƌ�ƐŝĂůŝĐ�
ĂĐŝĚ�ŝŶ�ƚŚĞ�ŵƵůƟĨƵŶĐƟŽŶĂůŝƚǇ�ŽĨ�ƚŚĞ�ŐůǇĐŽƉƌŽƚĞŝŶ͘
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��ŵƵůƟ-omics integrated analysis of serine metabolism in astrocytes
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Abstract

�ůǌŚĞŝŵĞƌ͛Ɛ�ĚŝƐĞĂƐĞ�;��Ϳ�ŝƐ�Ă�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĚŝƐŽƌĚĞƌ�Ăī ĞĐƟŶŐ�Ěŝī ĞƌĞŶƚ�ďƌĂŝŶ�ƌĞŐŝŽŶƐ͕ �ŝŶ�ƉĂƌƟĐƵůĂƌ�ƚŚĞ�
ŚŝƉƉŽĐĂŵƉƵƐ͕ �ĂŶ�ĂƌĞĂ�ƚŚĂƚ�ŝƐ�ĐƌŝƟĐĂů�ĨŽƌ�ůĞĂƌŶŝŶŐ�ĂŶĚ�ŵĞŵŽƌǇ͘�D ƵůƟ-ŽŵŝĐƐ�ŝŶǀ ĞƐƟŐĂƟŽŶƐ�ŽĨ�ŚŝƉƉŽĐĂŵƉƵƐ�
ƐĂŵƉůĞƐ�ĨƌŽŵ�ŚĞĂůƚŚǇ�ĐŽŶƚƌŽůƐ�ĂŶĚ����ƉĂƟĞŶƚƐ͕ �ƐŚŽǁ ĞĚ�ƉƌŽĨŽƵŶĚ�Ěŝī ĞƌĞŶĐĞƐ�ďĞƚǁ ĞĞŶ�ŵĂůĞƐ�ĂŶĚ�ĨĞŵĂůĞƐ�
in terms of up- and down-ƌĞŐƵůĂƚĞĚ�ŵĞƚĂďŽůŝĐ�ƉĂƚŚǁ ĂǇƐ�ĚƵƌŝŶŐ�ĂŐŝŶŐ�ĂŶĚ�ƉĂƚŚŽůŽŐŝĐĂů�ĐŽŶĚŝƟŽŶƐ͘ �dŚĞ�
serine metaboůŝƐŵ�;ŐĞŶĞƌĂƟŶŐ�ƚŚĞ�ED ���ƌĞĐĞƉƚŽƌ�ĐŽĂŐŽŶŝƐƚ�� -serine) is significantly modulated, in 
ŬĞĞƉŝŶŐ�ǁ ŝƚŚ�ƉƌĞǀ ŝŽƵƐ�Į ŶĚŝŶŐƐ�ƐŚŽǁ ŝŶŐ�ƚŚĂƚ�ĚǇƐĨƵŶĐƟŽŶƐ�ŝŶ�ƐĞƌŝŶĞ�ŵĞƚĂďŽůŝƐŵ�ĂƌĞ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�
neurological and psychiatric disorders (1).

Astrocytes are the major source of L-ƐĞƌŝŶĞ�ŝŶ�ƚŚĞ�ďƌĂŝŶ͘ �dŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ĐĞůůƵůĂƌ�ƉƌŽĐĞƐƐĞƐ�ƟŵĞůǇ�
ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�Ěŝī ĞƌĞŶƟĂƟŽŶ�ƉƌŽŐƌĂŵ�ĂŶĚ�ƚŽ�ĐůĂƌŝĨǇ�ƚŚĞ�ƉŽƚĞŶƟĂů�ŽĨ�>-serine role in pathologies, we
ƌĞĐĞŶƚůǇ�ĂŶĂůǇǌĞĚ�ďǇ�ĂŶ�ŝŶƚĞŐƌĂƚĞĚ�ŵƵůƟ-omics approach the profiles of NSC-derived human astrocytes at 
Ěŝī ĞƌĞŶƚ�ƟŵĞƐ�ŽĨ�Ěŝī ĞƌĞŶƟĂƟŽŶ͘ �dŚĞ�ƌĞƐƵůƚƐ�ƵŶĚĞƌůŝŶĞ�ŵĞƚĂďŽůŝĐ�ĐŚĂŶŐĞƐ�ĚƵƌŝŶŐ�ĂƐƚƌŽĐǇƚĞƐ�Ěŝī ĞƌĞŶƟĂƟŽŶ͕ �
highlight that D-ƐĞƌŝŶĞ�ƐǇŶƚŚĞƐŝƐ�ŝƐ�ƌĞƐƚƌŝĐƚĞĚ�ŝŶ�Ěŝī ĞƌĞŶƟĂƚĞĚ�ĂƐƚƌŽĐǇƚĞƐ͕ �ĂŶĚ�ƉƌŽǀ ŝĚĞ�a valuable model for
ĚĞǀ ĞůŽƉŝŶŐ�ƉŽƚĞŶƟĂů�ŶŽǀ Ğů�ƚŚĞƌĂƉĞƵƟĐ�ĂƉƉƌŽĂĐŚĞƐ�ƚŽ�ĂĚĚƌĞƐƐ�ƐĞůĞĐƚĞĚ�ďƌĂŝŶ�ĚŝƐĞĂƐĞƐ�;ϮͿ͘

�Ǉ�ĞǆƉůŽŝƟŶŐ�Ăůů�ƚŚĞƐĞ�ŵƵůƟ-ŽŵŝĐƐ�ĚĂƚĂ͕ �ǁ Ğ�ĂƌĞ�ŶŽǁ �ĨŽĐƵƐŝŶŐ�ŽŶ�ƚŚĞŝƌ�ŝŶƚĞŐƌĂƟŽŶ�ďǇ�ŵĞĂŶƐ�ŽĨ�ĐůƵƐƚĞƌŝŶŐ�
ŵĞƚŚŽĚƐ͕ �ƐƵĐŚ�ĂƐ�/ŶŐĞŶƵŝƚǇ�WĂƚŚǁ ĂǇ��ŶĂůǇƐŝƐ�/W�͕ �ƚŽ�ŝĚĞŶƟĨǇ�ƚŚĞ�ŵŽƐƚ�ĂůƚĞƌĞĚ�ƉĂƚŚǁ ĂǇƐ�ƌĞůĂƚĞĚ�ƚŽ�ƐĞƌŝŶĞ�
ǀ ĂƌŝĂƟŽŶ͕ �ƚŽ�ƵŶĐŽǀ Ğƌ�ƚŚĞ�ƉŽƐƐŝďůĞ�ƵƉƐƚƌĞĂŵ�ƌegulators and to find key drivers of pathogenesis. The final aim 
ŝƐ�ƚŽ�ƐŚĞĚ�ůŝŐŚƚ�ŽŶ�ƚŚĞ�ƌŽůĞ�ƉůĂǇĞĚ�ďǇ�ƚŚĞ�ƐĞƌŝŶĞ�ŵĞƚĂďŽůŝƐŵ�ŝŶ�ďƌĂŝŶ�Ěŝī ĞƌĞŶƟĂƟŽŶ�ĂŶĚ�ŝŶ��� ͘
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�ǀ ĂůƵĂƟŽŶ�ŽĨ�ŇĂǀ ŽŶĞ��-glycoside vicenin-Ϯ�ďŝŽůŽŐŝĐĂů�ĨƵŶĐƟŽŶƐ�ĂŶĚ�ƉŽƚĞŶƟĂůŝƟĞƐ͘
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Abstract

Vicenin-2 (6,8-di-C-β-D –glucopyranosylapigenin) is a flavone C-ŐůǇĐŽƐŝĚĞ�ĐŚĂƌĂĐƚĞƌŝƐƟĐ�ŽĨ�ƚŚĞ�ŐĞŶƵƐ��ŝƚƌƵƐ�
(like fruits and juices), but also of the genus Ocimum, Perilla frutescens, Artemisia capillaries, Peperomia
ďůĂŶĚĂ͕ �WŽƚĞŶƟůůĂ�ĚŝƐĐŽůŽƌ�ĂŶĚ�ƐĞǀ ĞƌĂl flowers [1-ϲ͘�/ƚ�ƐŚŽǁ Ɛ�ƐĞǀ ĞƌĂů�ŝŶƚĞƌĞƐƟŶŐ�ďŝŽůŽŐŝĐĂů�ĨƵŶĐƟŽŶƐ�ĂŶĚ�
ƌĞĐĞŶƚůǇ�ŝƚ�ŚĂƐ�ďĞĞŶ�ƌĞƉŽƌƚĞĚ�ŝƚƐ�ŝĚĞŶƟĮ ĐĂƟŽŶ�ŝŶ�ƚŚĞ�ďůŽŽĚ�ϯ ͕ ϳ ͘�dŚĞ�ƉƌĞůŝŵŝŶĂƌǇ�ĐŝƚŽƚŽǆŝĐŝƚǇ�ƚĞƐƚƐ�ƌĞǀ ĞĂů�Ă�
very good tolerability of the compounds to cells in culture, well above ϭϱϬ�ŵD ͘ �̂ ƚĂƌƟŶŐ�ĨƌŽŵ�ƚŚŝƐ�Ğǀ ŝĚĞŶĐĞ�
ǁ Ğ�ƉĞƌĨŽƌŵĞĚ�ĂŶ�ŝŶ�ĚĞĞƉ�ĂŶĂůǇƐŝƐ�ŽĨ�ŝƚƐ�ĂŶƟŽǆŝĚĂŶƚ�ĂĐƟǀ ŝƚǇ͕�ƚĞƐƚĞĚ�ŝƚƐ�ďŝŶĚŝŶŐ�ĂďŝůŝƚǇ�ƚŽ�ŚƵŵĂŶ�ƐĞƌƵŵ�
ĂůďƵŵŝŶ�ĂŶĚ�Ğǀ ĂůƵĂƚĞĚ�ŝƚƐ�ĂĐƟǀ ŝƚǇ�ŽŶ�ƐĞůĞĐƚĞĚ�ĐĞůůƐ�ůŝŶĞ�ŝŶĐƵďĂƚĞĚ�ǁ ŝƚŚ�Ϭ-100 mM of the compounds.
Vicenin-2 does nŽƚ�ƐŚŽǁ �ƌĞŵĂƌŬĂďůĞ�ĂŶƟŽǆŝĚĂŶƚ�ĂĐƟǀ ŝƚǇ�ŝŶ�ĂůŵŽƐƚ�Ăůů�ƚŚĞ�ƉĞƌĨŽƌŵĞĚ�ĂƐƐĂǇƐ͘ �/ƚ�ďŝŶĚƐ�ǁ ŝƚŚ�
high affinity to human serum albumin that spreads the compounds around the body. Vicenin-2 ability to 
ĂĐƟǀ ĂƚĞͬ ďůŽĐŬƐ�ƐŝŐŶĂů�ĐĂƐĐĂĚĞ�ĂŶĚ�ŬĞǇ�ĞŶǌǇŵĞƐ�ĨŽƌ�ŵĞƚĂďŽůŝĐ�ĐŚĂnges of nutrients’ flux make necessary a 
ƐƉĞĐŝĂů�ĂƩ ĞŶƟŽŶ�ƚŽ�ƚŚĞŝƌ�ďŝŽĐŚĞŵŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ĨŽƌ�ƚŚĞ�ŵŽĚƵůĂƟŽŶ�ŽĨ�ƉĂƚŚǁ ĂǇƐ�ŝŶƐŝĚĞ�ůŝǀ ŝŶŐ�
ŽƌŐĂŶŝƐŵƐ͘ �dŚĞ�Ğǀ ĂůƵĂƟŽŶ�ŽĨ�ůĂĐƚĂƚĞ�ĚĞŚǇĚƌŽŐĞŶĂƐĞ�ƌĞůĞĂƐĞ͕�ĐĂƐƉĂƐĞ�ϯ�ĂĐƟǀ ĂƟŽŶ͕ �ŝŶƚƌĂĐĞůůƵůĂƌ�ZK^�
ĚĞƚĞĐƟŽŶ͕ �ƉƌŽƚĞŝŶ�ĐĂƌďŽŶǇůĂƟŽŶ�ĂŶĚ�ŵŽĚƵůĂƟŽŶ�ŽĨ�ĂŶƟŽǆŝĚĂŶƚ�ĞŶǌǇŵĞƐ�ůĞƚ�ƵƐ�ƚŽ�ƐŚĞĚ�ƐŽŵĞ�ůŝŐŚƚ�ŽŶ�ŝƚƐ�
ďŝŽůŽŐŝĐĂů�ƉŽƚĞŶƟĂů�ĂŶĚ�ƚŚĞ�ĂďŝůŝƚǇ�ƚŽ�Ăǀ ŽŝĚ�ƚŚĞ�ĚĞůĞƚĞƌŝŽƵƐ�Ğī ĞĐƚƐ�ŽĨ�ƚĞƌƚ-butyl hydroperoxide on
ŵŽŶŽŶƵĐůĞĂƌ�ĐĞůůƐ͘ �D ŽƌĞŽǀ Ğƌ͕�ŝƚ�ƐŚŽǁ Ɛ�ĂůƐŽ�ƚŚĞ�ƉŽƚĞŶƟĂůŝƚǇ�ƚŽ�Ăǀ ŽŝĚ�ƉƌŽƚĞŝŶ�Į ďƌŝůůĂƟŽŶ�ĂŶĚ�ĂŐŐƌĞŐĂƟŽŶ�ŽŶ�
ŚƵŵĂŶ�ƐĞƌƵŵ�ĂůďƵŵŝŶ�ŚĞĂƚ�ƚƌĞĂƚĞĚ͘ �dŚĞ�ŽďƚĂŝŶĞĚ�ƌĞƐƵůƚƐ�ŚŝŐŚůŝŐŚƚĞĚ�ƉŽƚĞŶƟĂůƐ�ŽĨ�ǀ ŝĐĞŶŝŶ-Ϯ�ƵƟůŝǌĂƟŽŶ�ĂŶĚ�
ŝƚƐ�ŝŵƉůŝĐĂƟŽŶ�ŝŶ�ƚŚĞ�ŵŽĚƵůĂƟŽŶ�ŽĨ�ƐƉĞĐŝĮ Đ�ŵĞƚĂďŽůŝĐ�ƉĂƚŚǁ ĂǇƐ͘
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Molecular studies toward the comprehension of the role of the polyalanine
ĞǆƉĂŶƐŝŽŶ�ŝŶ�ƚŚĞ�ĂŐŐƌĞŐĂƟŽŶ�ŽĨ�W, KyϮ�͗ �Ă�ƐŝŐŶŝĮ ĐĂŶƚ�ĐŽŶƚƌŝďƵƟŽŶ�ďǇ�ED Z�
ƐƚƌƵĐƚƵƌĂů�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ
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Abstract

dŚĞ�ĚĞƚĞĐƟŽŶ�ŝŶ�ĂďŽƵƚ�ϵϬй �ŽĨ�ƉĂƟĞŶƚƐ�ǁ ŝƚŚ�ĐŽŶŐĞŶŝƚĂů�ĐĞŶƚƌĂů�ŚǇƉŽǀ ĞŶƟůĂƟŽŶ�ƐǇŶĚƌŽŵĞ�;��, ^Ϳ�ŽĨ�ƉŽůǇ-
ĂůĂŶŝŶĞ�ƚƌŝƉůĞƚ�ĞǆƉĂŶƐŝŽŶƐ�ŝŶ�ƚŚĞ�ĐŽĚŝŶŐ�ƌĞŐŝŽŶ�ŽĨ�ƚŚĞ�ƚƌĂŶƐĐƌŝƉƟŽŶ�ĨĂĐƚŽƌ�W, KyϮ��ŵĂŬĞƐ�ƚŚŝƐ�ƉƌŽƚĞŝŶ�ĂŶ�
intriguing target for understanding the onset of ƚŚĞ�ƐǇŶĚƌŽŵĞ�ĂŶĚ�ĨŽƌ�ĚĞƐŝŐŶŝŶŐ�Ă�ŶĞǁ �ƚŚĞƌĂƉĞƵƟĐ�
approach1͘ �dŚĞƌĞĨŽƌĞ͕�ŽƵƌ�ƐƚƵĚǇ�ƉƌŝŵĂƌŝůǇ�ĨŽĐƵƐĞĚ�ŽŶ�ƚŚĞ�ďŝŽĐŚĞŵŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐĂƟŽŶ�ŽĨ�W, K yϮ��ǀ ĂƌŝĂŶƚƐ�
containing the correct C-terminal tract (20 alanine), and one of the most frequent poly-alanine expansions
(+7 alanine)2͘ ��ŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞ�Ěŝī ĞƌĞŶƚ�ǀ ĂƌŝĂŶƚƐ�ďǇ�ŵĞĂŶƐ�ŽĨ�Ă�ŵƵůƟĚŝƐĐŝƉůŝŶĂƌǇ�ĂƉƉƌŽĂĐŚ�ƌĞǀ ĞĂůĞĚ�ƚŚĞ�
ĂŐŐƌĞŐĂƟŽŶ�ƉƌŽƉĞŶƐŝƚǇ�ŽĨ�ƚŚĞ�W, KyϮ��ǀ ĂƌŝĂŶƚ�ĐŽŶƚĂŝŶŝŶŐ�ƚŚĞ�ƉŽůǇ-alanine expansion (+7 alanines)
especially in the presence of DNA. Furthermore, and unexpectedly, Į ďƌŝů�ĨŽƌŵĂƟŽŶ�ǁ ĂƐ�ŽŶůǇ�ƌĞǀ ĞĂůĞĚ�ĨŽƌ�
ƚŚĞ�ƉĂƚŚŽůŽŐŝĐĂů�ǀ ĂƌŝĂŶƚ͕ �ƐƵŐŐĞƐƟŶŐ�Ă�ƉůĂƵƐŝďůĞ�ƌŽůĞ�ŽĨ�ƐƵĐŚ�Į ďƌŝůƐ�ŝŶ�ƚŚĞ�ŽŶƐĞƚ�ŽĨ���, ^͘ ��Ɛ�ƐƚƌƵĐƚƵƌĂů�
ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�W, K yϮ��ŝƐ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ŽďƚĂŝŶ�ĐůƵĞƐ�ƚŽ�ĞůƵĐŝĚĂƚĞ�ƚŚĞ�ŽŶƐĞƚ�ŽĨ�ƚŚĞ�ĂůĂŶŝŶĞ�Ğǆpansion-related
ƐǇŶĚƌŽŵĞ�ĂŶĚ�ĂůƐŽ�ƚŽ�ĚĞĮ ŶĞ�Ă�ǀ ŝĂďůĞ�ƚŚĞƌĂƉǇ͕�ǁ Ğ�ĨŽĐƵƐĞĚ�ŽŶ�ƚŚĞ�ƐƚƌƵĐƚƵƌĂů�ĐŚĂƌĂĐƚĞƌŝƐĂƟŽŶ�ďǇ�ED Z�
spectroscopy of the homeodomain (HD) and the HD + C-terminus PHOX2B protein also in the presence of
the target DNA. The structural model obtained of the PHOX2B-�E ��ŝŶƚĞƌĂĐƟŽŶ�ŽƉĞŶƐ�ƵƉ�ĂŶ�ŝŶƚĞƌĞƐƟŶŐ�
ƐĐĞŶĂƌŝŽ�ĂŝŵĞĚ�Ăƚ�ĞůƵĐŝĚĂƟŶŐ�ƚŚĞ�ďĂƐŝƐ�ŽĨ�ƚŚĞ�ŽŶƐĞƚ�ŽĨ���, ^͘ �dŚŝƐ�ƐƚƵĚǇ�ƉĂǀ ĞƐ�ƚŚĞ�ǁ ĂǇ�ĨŽƌ�ƚŚĞ�ƌĂƟŽŶĂů�
ĚĞƐŝŐŶ�ŽĨ�ƚŚĞƌĂƉĞƵƟĐ�ĚƌƵŐƐ͕ �ƐƵŐŐĞƐƟŶŐ�ĂƐ�Ă�ƉŽƐƐŝďůĞ�ƚŚĞƌĂƉĞƵƟĐ�ƌŽƵƚĞ�ƚŚĞ�ƵƐĞ�ŽĨ�ƐƉĞĐŝĮ Đ�ĂŶƟ-ĂŐŐƌĞŐĂƟŶŐ�
ŵŽůĞĐƵůĞƐ�ĐĂƉĂďůĞ�ŽĨ�ƉƌĞǀ ĞŶƟŶŐ�ƚŚĞ�ĂŐŐƌĞŐĂƟŽŶ�ŽĨ�ƚŚĞ�ǀ ĂƌŝĂŶƚ�ĂŶĚ�ƉŽƐƐŝďůǇ�ƌĞƐƚŽƌŝŶŐ�ƚŚĞ��E �-binding
ĂĐƟǀ ŝƚǇ�ŽĨ�W, K yϮ�͘
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Abstract

AKR1B10 (also known as aldose reductase-like protein) is a NADPH-dependent reductase belonging to Aldo-
<ĞƚŽ�ZĞĚƵĐƚĂƐĞ�ƐƵƉĞƌĨĂŵŝůǇ͕�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ĐĞůů�ƉƌŽůŝĨĞƌĂƟŽŶ�ĂŶĚ�Ěŝī ĞƌĞŶƟĂƟŽŶ͕ �ƚŚƌŽƵŐŚ�ŝƚƐ�ƌŽůĞ�ŝŶ�ƚŚĞ�
ŚŽŵĞŽƐƚĂƐŝƐ�ŽĨ�ƌĞƟŶŽŝĐ�ĂĐŝĚϭ͘ �/ƚƐ�Žǀ ĞƌĞǆƉƌĞƐƐŝŽŶ�ŝŶ�ŵĂŶǇ�ƚƵŵŽƵƌƐ�ŝŶĐƌĞĂƐĞƐ�ƌĞƐŝƐƚĂŶĐĞ�ƚŽ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐs
ƚŽ�ĐĂŶĐĞƌ�ĐĞůůƐ͕ �ĚƵĞ�ƚŽ�ŝƚƐ�ĚĞƚŽǆŝĨǇŝŶŐ�ĂďŝůŝƚǇ�ŽŶ�ĐǇƚŽƚŽǆŝĐ�ĂůĚĞŚǇĚĞƐ�ĚĞƌŝǀ ĞĚ�ĨƌŽŵ�ůŝƉŝĚ�ƉĞƌŽǆŝĚĂƟŽŶϭ͘ ��ƵĞ�ƚŽ�
its ability to reduce anthracyclines to their corresponding alcohols, AKR1B10 is involved in chemoresistance
and in the onset of side effects ŽĨ�ĂŶƚŚƌĂĐǇĐůŝŶĞ�ĂŶƟĐĂŶĐĞƌ�ƚŚĞƌĂƉǇ͘�dŚĞƌĞĨŽƌĞ͕��<Zϭ�ϭϬ�ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�Ă�
ƚĂƌŐĞƚ�ĨŽƌ�ĂŶƟŶĞŽƉůĂƐƟĐ�ƚƌĞĂƚŵĞŶƚƐϭ͘ ��<Zϭ�ϭϬ�ƐŚĂƌĞƐ�ŬŝŶĞƟĐ�ĂŶĚ�ƐƚƌƵĐƚƵƌĂů�ĨĞĂƚƵƌĞƐ�ǁ ŝƚŚ�ƚŚĞ�ƵďŝƋƵŝƚŽƵƐ�
�<Zϭ�ϭ͕ �ǁ ŚŝĐŚ�ƉůĂǇƐ�Ă�ƌŽůĞ�ŝŶ�ĐĞůů�ĚĞƚŽǆŝĮ ĐĂƟŽŶ͘ �/ŶŚŝďŝƚŽƌƐ�ƚŚĂƚ�ĚŝƐĐƌŝŵŝŶĂƚe between AKR1B10 and AKR1B1
and minimize the interference with the detoxifying role of AKR1B1, may be relevant to develop novel
treatment for cancer. Previous studies reported that Zolfino beans extracts are a natural source rich in 
AKR1B1 inhibitors2.

, ĞƌĞ�ǁ Ğ�ƌĞƉŽƌƚ�ƌĞƐƵůƚƐ�ŽŶ�ŝƐŽůĂƟŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƐĞůĞĐƟǀ Ğ�ŝŶŚŝďŝƚŽƌƐ�ŽĨ��<Zϭ�ϭϬ͘�dŚĞ�ǁ ŽƌŬŇŽǁ �
ŝŶĐůƵĚĞƐ�ĨƌĂĐƟŽŶĂƟŽŶ�ŽĨ�Ă�ĐƌƵĚĞ�ĞǆƚƌĂĐƚ�ŽŶ�Ă��ϭϴ�ĐŽůƵŵŶ͕ �Ğǀ ĂůƵĂƟŽŶ�ŽĨ�ŝŶŚŝďŝƚŽƌǇ�ĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ĨƌĂĐƟŽŶƐ͕ �
and LC-D ^�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƌĞůĞǀ ĂŶƚ�ƐĞƚƐ�ŽĨ�ĨƌĂĐƟŽŶƐ͘ ��ŽƌƌĞůĂƟŽŶ�ďĞƚǁ ĞĞŶ�ƌĞƐƵůƚƐ�ĨƌŽŵ�>�-MS and
ŬŝŶĞƟĐ�ĂŶĂůǇƐĞƐ�ĂůůŽǁ ĞĚ�ŝĚĞŶƟĮ ĐĂƟŽŶ�ŽĨ�ƉƌŽŵŝƐŝŶŐ�ĐĂŶĚŝĚĂƚĞƐ�ĨŽƌ�ƐĞůĞĐƟǀ Ğ�ĞŶǌǇŵĞ�ŝŶŚŝďŝƟŽŶ͘
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Ϯ͘ ��ĂůĞƐƚƌŝ͕�&͘�Ğƚ�Ăů͕͘ �̂ ŽǇĂƐĂƉŽŶŝŶƐ�ĨƌŽŵ��ŽůĮ ŶŽ�ďĞĂŶ�ĂƐ�ĂůĚŽƐĞ�ƌĞĚƵĐƚĂƐĞ�Ěŝī ĞƌĞŶƟĂů�ŝŶŚŝďŝƚŽƌƐ͕ �:͘ ��ŶǌǇŵĞ�
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Abstract

Coronary reperfusion techniques are life-ƐĂǀ ŝŶŐ�ĂƉƉƌŽĂĐŚĞƐ�ƚŽ�ƌĞƐƚŽƌĞ�ďůŽŽĚ�ŇŽǁ �ƚŽ�ĐĂƌĚŝĂĐ�ƟƐƐƵĞ�ĂŌĞƌ�
ŵǇŽĐĂƌĚŝĂů�ŝŶĨĂƌĐƟŽŶ͘ �, Žǁ Ğǀ Ğƌ͕�ƚŚĞǇ�ĂůƐŽ�ůĞĂĚ�ƚŽ�ƚŚĞ�ŝƐĐŚĞŵŝĐ�ĂŶĚ�ƌĞƉĞƌĨƵƐŝŽŶ�ŝŶũƵƌǇ�;/Z/Ϳ͘ ��ĞƐƉŝƚĞ�ƚŚĞ�
ƵƌŐĞŶƚ�ŶĞĞĚ�ĨŽƌ�ĐĂƌĚŝŽƉƌŽƚĞĐƟǀ Ğ�ƐƚƌĂƚĞŐŝĞƐ�ĂŐĂŝŶƐƚ�/Z/͕�ŶŽŶĞ�ŚĂƐ�ǇĞƚ�ďĞĞŶ�ŝŶƚƌŽĚƵĐĞĚ�ŝŶƚŽ�ĐůŝŶŝĐĂů�ƉƌĂĐƟĐĞ͕�
ƐƵŐŐĞƐƟŶŐ�ƚŚĂƚ�Ă�ŵŽƌĞ�ĚĞƚĂŝůĞĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ƉĂƚŚŽƉŚǇƐŝŽůŽŐǇ�ŽĨ�/Z/�ŝƐ�ĞƐƐĞŶƟĂů͘�/Ŷ�ƚŚŝƐ�ƌĞŐĂƌĚ͕ �
our group has shown that the sialidase Neu3 is modulated during IRI in vivo and thaƚ�ŝƚƐ�ĐŽŶƐƟƚƵƟǀ Ğ�
overexpression in rat cardiomyoblasts is sufficient to counteract the deleterious effects of IRI through 
ĂĐƟǀ ĂƟŽŶ�ŽĨ�ƌĞƉĞƌĨƵƐŝŽŶ�ŝŶũƵƌǇ�ƐĂůǀ ĂŐĞ�ŬŝŶĂƐĞ�;Z/̂ <Ϳ�ĂŶĚ�ƚŚĞ�, /&-1α pathway. 
In this study, we developed an inducible model of Neu3 overexpression in human cardiac cells and in mice
ƚŽ�ĨƵƌƚŚĞƌ�ĞůƵĐŝĚĂƚĞ�ƚŚĞ�ƌŽůĞ�ŽĨ�ƚŚŝƐ�ƉƌŽƚĞŝŶ�ŝŶ�ƉƌŽŵŽƟŶŐ�ĐĂƌĚŝŽƉƌŽƚĞĐƟŽŶ͘ �
/ŶĚƵĐŝďůĞ�ƵƉƌĞŐƵůĂƟŽŶ�ŽĨ�EĞƵϯ�ƐŝŐŶŝĮ ĐĂŶƚůǇ�ŝŶĐƌĞĂƐĞĚ�ĐĞůů�ƌĞƐŝƐƚĂŶĐĞ�ĂŶĚ�ĚĞĐƌĞĂƐĞĚ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ŝŶ�ĐĞůůƐ�
exposed to IRI in vitro. These beneficial effects were related to Neu3-mediated maintenance of 
ŵŝƚŽĐŚŽŶĚƌŝĂů�ŵĞŵďƌĂŶĞ�ƉŽƚĞŶƟĂů͕�ǁ ŚŝĐŚ�ǁ ĂƐ�ĂůƚĞƌĞĚ�ŝŶ�ĐŽŶƚƌŽů�ĐĞůůƐ͘ �
t Ğ�ĂůƐŽ�ŐĞŶĞƌĂƚĞĚ�ĨŽƌ�ƚŚĞ�Į ƌƐƚ�ƟŵĞ αMHC-Cre/LSL-Neu3 mice by crossing the tamoxifen-inducible αMHC-
Cre mouse with a mouse carrying a floxed-ƚƌĂŶƐĐƌŝƉƟŽŶĂů�̂ dKW�ƐĞƋƵĞŶĐĞ�ƵƉƐƚƌĞĂŵ�ŽĨ�EĞƵϯ ͘ �dŚĞƐĞ�ŵŝĐĞ�
ǁ ĞƌĞ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ĨŽƌ�ĐĂƌĚŝĂĐ�ŵŽƌƉŚŽůŽŐǇ�ĂŶĚ�ĨƵŶĐƟŽŶĂůŝƚǇ�ĂŶĚ�ƐŚŽǁ ĞĚ�ŶŽ�ƐŝŐŶŝĮ ĐĂŶƚ�Ěŝī ĞƌĞŶĐĞƐ�
compared with wild-type mice. They will undergo surgicĂů�ŝŶĚƵĐƟŽŶ�ŽĨ�/Z/�ƚŽ�ƚĞƐƚ�ƚŚĞ�ďĞŶĞĮ ĐŝĂů�Ğī ĞĐƚƐ�ŽĨ�
Neu3.
�ĂƐĞĚ�ŽŶ�ŽƵƌ�ƌĞƐƵůƚƐ͕ �EĞƵϯ�ŵĂǇ�ŚŽůĚ�ƚŚĞƌĂƉĞƵƟĐ�ƉƌŽŵŝƐĞ�ŝŶ�ŝŶĐƌĞĂƐŝŶŐ�ĐĂƌĚŝŽƉƌŽƚĞĐƟŽŶ�ĂŶĚ�ƌĞĚƵĐĞ�ƚŚĞ�
ŝŶĐŝĚĞŶĐĞ�ĂŶĚ�ƐĞǀ ĞƌŝƚǇ�ŽĨ�ŵǇŽĐĂƌĚŝĂů�ŝŶĨĂƌĐƟŽŶ͘
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Mitochondrial proteins represent a group of promising pharmacological targets in the search of new

molecular targets and drugs to counteract the onset of cardiovascular diseases (CVDs). Indeed, several

mitochondrial pathways result impaired in CVDs, showing ATP depletion and ROS production as common

traits of cardiac tissue degeneration. Thanks to the advances in omics approaches, to a greater availability

of mitochondrial crystallized proteins and to the development of new computational approaches for protein

3D-modelling and drug design, it is now possible to investigate in detail impaired mitochondrial pathways

in CVDs. Furthermore, it is possible to design new powerful drugs able to hit the selected pharmacological

targets in a highly selective way to rescue mitochondrial dysfunction and prevent heart failure. The role of

mitochondrial dysfunction in the onset of CVDs appears increasingly evident, as reflected by the impairment

of proteins involved in lipid peroxidation, mitochondrial dynamics, respiratory chain complexes, and

membrane polarization maintenance in CVD patients. Conversely, little is known about proteins responsible

for the cross-talk between mitochondria and cytoplasm in cardiomyocytes, such as mitochondrial

transporters of the SLC25A family, which are responsible for the translocation of nucleotides, amino acids,

organic acids, and other cofactors between the mitochondrial and cytosolic compartments. In this context,

mitochondrial carriers, leading metabolic pathways such as the malate/aspartate shuttle, the carnitine

shuttle, the ATP export from mitochondria, and the regulation of permeability transition pore opening,

crucial for cardiomyocyte viability, emerge as an interesting class of new possible pharmacological targets

for CVD treatments.

Correspondence about this poster should be addressed to: ciro.pierri@uniba.it
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Abstract

De novo L-serine (L-Ser) biosynthesis in the mammalian astrocytes proceeds through the phosphorylated
pathway (PP) made by 3-phosphoglycerate dehydrogenase (PHGDH), phosphoserine aminotransferase
(PSAT) and phosphoserine phosphatase (PSP) [1]. L-^Ğƌ�ƉůĂǇƐ�Ă�ŵĂũŽƌ�ƌŽůĞ�ŝŶ�ƚŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ĂŶĚ�ĨƵŶĐƟŽŶ�
ŽĨ�ƚŚĞ�ŚƵŵĂŶ��E ^͗ �ǀ ĂƌŝŽƵƐ�ƐĞǀ ĞƌĞ͕�ŝŶĨĂŶƟůe, neurological disorders have been linked to its deficiency. L-Ser 
ŝƐ�ƚŚĞ�ƉƌĞĐƵƌƐŽƌ�ŽĨ�ƚŚĞ�ŶĞƵƌŽĂĐƟǀ Ğ�ƐŝŐŶĂůŝŶŐ�ŵŽůĞĐƵůĞƐ�ŐůǇĐŝŶĞ�ĂŶĚ�� -ƐĞƌŝŶĞ͕�ǁ ŚŝĐŚ�ŵŽĚƵůĂƚĞ�ƚŚĞ�ĂĐƟǀ ŝƚǇ�ŽĨ�
N-methyl-D-ĂƐƉĂƌƚĂƚĞ�ƌĞĐĞƉƚŽƌƐ͘ �̂ Ž�ĨĂƌ͕�ůŝƩ ůĞ�ŝƐ�ŬŶŽǁ Ŷ�ĂďŽƵƚ�ĐŽŶƚƌŽů�ŵĞĐŚĂŶŝƐŵs allowing the PP to meet
cellular needs.

hƐŝŶŐ�ƚŚĞ�ƉƌŽǆŝŵŝƚǇ�ůŝŐĂƟŽŶ�ĂƐƐĂǇ�ĂŶĚ�ĐŽŶĨŽĐĂů�ŵŝĐƌŽƐĐŽƉǇ͕�ǁ Ğ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ŝŶ�ŝŴ�-derived
Ěŝī ĞƌĞŶƟĂƚĞĚ�ŚƵŵĂŶ�ĂƐƚƌŽĐǇƚĞƐ�ƚŚĞ�ƚŚƌĞĞ�ĞŶǌǇŵĞƐ�ŽĨ�ƚŚĞ�WW�ĐŽ-localise in cytoplasmic clusters, which size
is similar to the one reported for other metabolons ;ŝ͘Ğ͘ �ƚŚĞ�ƉƵƌŝŶŽƐŽŵĞͿ͘ �dŚĞ�ŝŶ�ǀ ŝƚƌŽ�ŐĞŶĞƌĂƟŽŶ�ŽĨ�Ă�ƐƚĂďůĞ�
ĐŽŵƉůĞǆ�ƵƐŝŶŐ�ƚŚĞ�ƌĞĐŽŵďŝŶĂŶƚ�ŚƵŵĂŶ�W, ' � , ͕ �Ŵ�d�ĂŶĚ�ŴW�ǁ ĂƐ�ŶŽƚ�ŽďƐĞƌǀ ĞĚ�;ŝ͘Ğ͘�ďǇ�ŶĂƟǀ Ğ�W�' �͕ �ƐŝǌĞ�
exclusion chromatography and cross-ůŝŶŬŝŶŐ�ĞǆƉĞƌŝŵĞŶƚƐͿ͘ ��ŶǇǁ ĂǇ͕�ŬŝŶĞƟĐ�ƐƚƵĚŝĞƐ�ŽĨ�ƚŚĞ�ƌĞĐŽŶƐƟtuted
ƉĂƚŚǁ ĂǇ�;Ăƚ�ƉŚǇƐŝŽůŽŐŝĐĂů�ĞŶǌǇŵĞƐ�ĂŶĚ�ƐƵďƐƚƌĂƚĞƐ�ĐŽŶĐĞŶƚƌĂƟŽŶƐͿ�ƐƵƉƉŽƌƚĞĚ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ĂŶ�
ĞŶǌǇŵĂƟĐ�ĂŐŐůŽŵĞƌĂƚĞ͗�W, ' � , �ĐĂƚĂůǇǌĞƐ�ƚŚĞ�ƌĂƚĞ-ůŝŵŝƟŶŐ�ƐƚĞƉ�ĂŶĚ�ŴW�ƌĞĂĐƟŽŶ�ŝƐ�ƚŚĞ�Ěƌŝǀ ŝŶŐ�ĨŽƌĐĞ�ĨŽƌ�ƚŚĞ�
whole pathway.

t Ğ�ƉƌŽƉŽƐĞ�ƚŚĂƚ�ŚƵŵĂŶ�W, ' � , ͕ �Ŵ�d�ĂŶĚ�ŴW�ĐĂŶ�ĐůƵƐƚĞƌ�ŝŶ�Ă�ƚƌĂŶƐŝĞŶƚ�ŵĞƚĂďŽůŝĐ�ĂƐƐĞŵďůǇ͕�ƚŚĞ�ƉƵƚĂƟǀ Ğ�
͞ ƐĞƌŝŶŽƐŽŵĞ͟ �Ϯ͕�ƉƌŽǀ ŝĚŝŶŐ�Ă�ĐŚĂŶŶĞůŝŶŐ�ƐŽůƵƟŽŶ�ĨŽƌ�ƚŚĞ�ƉĂƚŚǁ ĂǇ�ŝŶƚĞƌŵĞĚŝĂƚĞƐ�ĂŶĚ�ĚĞůŝǀ ĞƌŝŶŐ�Ă�ƌĞůĞǀ ĂŶƚ�
ůĞǀ Ğů�ŽĨ�ƐŽƉŚŝƐƟĐĂƟŽŶ�ƚŽ�ƚŚĞ�ĐŽŶƚƌŽů�ŽĨ�>-Ser biosynthesis.

This project was founded by ”PRIN-2017 - �ŝƐƐĞĐƟŶŐ�ƐĞƌŝŶĞ�ŵĞƚĂďŽůŝƐŵ�ŝŶ�ƚŚĞ�ďƌĂŝŶ͟ ͘
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Proteins playing fundamental roles in plant-ŵŝĐƌŽďĞ�ŝŶƚĞƌĂĐƟŽŶƐ͗ �ƚŽŵĂƚŽ-
Beauveria bassiana as a case study

^ŝůǀ ŝĂ�WƌŽŝĞƫ 1͕ �>ĂƵƌĂ��ĞƌƟŶŝ1, Gaia Salvatore Falconieri1, Alberto Pascale2͕ ��ůŝƐĂďĞƩĂ��ŝǌǌĂƌƌŝ1, Carla Caruso1

1Department of Ecological and Biological Sciences, University of Tuscia, Viterbo, Italy. 2Plant-Microbe

/ŶƚĞƌĂĐƟŽŶƐ͕ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŝŽůŽŐǇ͕�̂ ĐŝĞŶĐĞ�ĨŽƌ�>ŝĨĞ͕�hƚƌĞĐŚƚ�hŶŝǀ ĞƌƐŝƚǇ͕�h ƚƌĞĐŚƚ͕ �EĞƚŚĞƌůĂŶĚƐ

Abstract

Throughout their lives, plants ĐĂŶ�ďĞŶĞĮ ƚ�ĨƌŽŵ�ĂƐƐŽĐŝĂƟŽŶƐ�ǁ ŝƚŚ�ŽƚŚĞƌ�ŽƌŐĂŶŝƐŵƐ�ƚŚĂƚ�ďŽŽƐƚ�ƚŚĞŝƌ�Į ƚŶĞƐƐ�
ĂŶĚ�ƌĞƐŝƐƚĂŶĐĞ�ƚŽ�;ĂͿďŝŽƟĐ�ƐƚƌĞƐƐĞƐ͘ �dŚĞ�ďĞŶĞĮ ĐŝĂů�ĨƵŶŐƵƐ�Beauveria bassiana has a wide range of plant
hosts, including tomato (Solanum lycopersicum >͘ Ϳ͕ �Ă�ŐůŽďĂůůǇ�ĐƵůƟǀ ĂƚĞĚ�ƐƉĞĐŝĞƐ�ŽĨ�ĐŽŶƐŝĚĞƌĂďůĞ�ĞĐŽŶŽŵŝĐ�
importance. It is widely recognized that B. bassiana promotes plant growth and acts as a pathogen/pest
ďŝŽĐŽŶƚƌŽů�ĂŐĞŶƚ͘ �, Žǁ Ğǀ Ğƌ͕�ůŝƩ ůĞ�ŝƐ�ŬŶŽǁ Ŷ�ĂďŽƵƚ�ƚŚĞ�ƉůĂŶƚ�ŵŽůĞĐƵůĂƌ�ŵĞĐŚĂŶŝƐŵƐ�ƚŚĂƚ�ƌĞŐƵůĂƚe B. bassiana
ŝŶƚĞƌĂĐƟŽŶƐ͘ �hsing a proteomic approach, we found that during the establishment of the plant-fungus
ƌĞůĂƟŽŶƐŚŝƉ͕ �ƚŽŵĂƚŽ�ĞǆŚŝďŝƚĞĚ�ĂůƚĞƌĞĚ�ŵŽůĞĐƵůĂƌ�ƉĂƚŚǁ ĂǇƐ͘ ��ƵƌŝŶŐ�ƚŚĞ�ĞĂƌůǇ�ƐƚĂŐĞƐ�ŽĨ�ĐŽůŽŶŝǌĂƟŽŶ͕ �ƉƌŽƚĞŝŶƐ�
associated with defense responses against the fungus were down-regulated, while proteins associated with
calcium transport were up-regulated. At later stages, up-ƌĞŐƵůĂƟŽŶ�ŽĨ�ŵŽůĞĐƵůĂƌ�ƉĂƚŚǁ ĂǇƐ�ůŝŶŬĞĚ�ƚŽ�
protein/amino acid metabolism and to biosynthesis of energy compounds suggested a growth-ƉƌŽŵŽƟŶŐ�
ŝŶƚĞƌĂĐƟŽŶ͘ �At this later stage, the profile of leaf hormones and related compounds was also examined, 
with a focus on the over-ƉƌŽĚƵĐƟŽŶ�ŽĨ�ƚŚŽƐĞ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƉůĂŶƚ�ŐƌŽǁ ƚŚ�ĂŶĚ�ĚĞĨĞŶƐĞ͘��ĚĚŝƟŽŶĂůůǇ͕�B.
bassiana ĐŽůŽŶŝǌĂƟŽŶ�ǁ ĂƐ�ĨŽƵŶĚ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƉůĂŶƚ�ƌĞƐŝƐƚĂŶĐĞ�ƚŽ�ƚŚĞ�ƉĂƚŚŽŐĞŶŝĐ�ĨƵŶŐƵƐ��ŽƚƌǇƟƐ�ĐŝŶĞƌĞĂ,
ǁ ŚŝĐŚ�ŝŵƉĂĐƚƐ�ƚŚĞ�ŽǆŝĚĂƟǀ Ğ�ƉƌŽƚĞŝŶ�ŵĂĐŚŝŶĞƌǇ�ŽĨ�ƉůĂŶƚƐ͘ �&ƵƌƚŚĞƌ�-omics analyses are underway to gain
ŝŶƐŝŐŚƚ�ŝŶƚŽ�ƚŚĞ�ƚƌŝƉĂƌƟƚĞ�ƚŽŵĂƚŽ-beneficial fungus-ƉĂƚŚŽŐĞŶ�ŝŶƚĞƌĂĐƟŽŶ͘ �
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�ŽŵƉůĞƚĞůǇ�ŚƵŵĂŶ�ĂŶƟďŽĚŝĞƐ�ĂƐ�ƉŽƚĞŶƟĂů�ǀ ĂĐĐŝŶĞƐ�ĂŐĂŝŶƐƚ�Staphylococcus aureus
ŝŶĨĞĐƟŽŶƐ

�ůŝƐĂ�ZĞƐƟǀ Ž1, Federico Bertoglio2, Srishtee Arora3͕ �D Ăƫ Ă�WĞĚŽƫ 4, Luca Simonelli4, Magnus Höök3, Luca

Varani2,4, Michael Hust5, Livia Visai1,6

1Department of Molecular Medicine, Center for Health Technologies, UdR INSTM, University of Pavia, Pavia,

Italy. 2Choose Life Biotech, Bellinzona, Switzerland. 3�ĞŶƚĞƌ�ĨŽƌ�/ŶĨĞĐƟŽƵƐ�ĂŶĚ�/ŶŇĂŵŵĂƚŽƌǇ��ŝƐĞĂƐĞƐ͕ �dĞǆĂƐ�

A&M Health Science Center, Houston, USA. 4/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞƐĞĂƌĐŚ�ŝŶ��ŝŽŵĞĚŝĐŝŶĞ͕�hŶŝǀ ĞƌƐŝƚă�ĚĞůůĂ�̂ ǀ ŝǌǌĞƌĂ�

italiana (USI), Bellinzona, Switzerland. 5�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŝŽƚĞĐŚŶŽůŽŐǇ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ��ŝŽĐŚĞŵŝƐƚƌǇ͕�

�ŝŽƚĞĐŚŶŽůŽŐǇ�ĂŶĚ��ŝŽŝŶĨŽƌŵĂƟĐƐ͕ �dĞĐŚŶŝƐĐŚĞ�hŶŝǀ ĞƌƐŝƚćƚ��ƌĂƵŶƐĐŚǁ ĞŝŐ͕��ƌĂƵŶƐĐŚǁ ĞŝŐ͕�' ĞƌŵĂŶǇ͘�
6Medicina Clinica-^ƉĞĐŝĂůŝƐƟĐĂ͕ �hKZϱ�>ĂďŽƌĂƚŽƌŝŽ�Ěŝ�EĂŶŽƚĞĐŶŽůŽŐŝĞ͕�/�^�D ĂƵŐĞƌŝ͕�/Z��^͕ �WĂǀ ŝĂ͕ �/ƚĂůǇ

Abstract

Staphylococcus aureus is a human commensal bacterium; however, its pathogenic form is responsible for a
ŐƌĞĂƚ�ǀ ĂƌŝĞƚǇ�ŽĨ�ŝŶĨĞĐƟŽŶƐ�ŝŶĐůƵĚŝŶŐ�ĞŶĚŽĐĂƌĚŝƟƐ͕ �ŽƐƚĞŽŵǇĞůŝƟƐ͕ �ĂŶĚ�ďĂĐƚĞƌĞŵŝĂ͘ �S. aureus has been treated
Ğĸ ĐŝĞŶƚůǇ�ǁ ŝƚŚ�ĂŶƟďŝŽƟĐƐ�ƵŶƟů�ƚŚĞ�ĞŵĞƌŐĞŶĐĞ�ŽĨ�ƌĞƐŝƐƚĂŶĐĞ�ƚŽ�ƚŚĞŵ1͘ �̂ ŝŶĐĞ�ĂŶƟďŝŽƟĐ�ƌĞƐŝƐƚĂŶĐĞ�ŝƐ�
spreading both in clinical and non-ĐůŝŶŝĐĂů�ƐĞƫ ŶŐƐ͕ �ƚŚĞƌĞ�ŝƐ�Ă�ĐůĞĂƌ�ŶĞĞĚ�ƚŽ�Į ŶĚ�ŶĞǁ �ĚƌƵŐƐ�ƚŽ�ƚƌĞĂƚ�
ƐƚĂƉŚǇůŽĐŽĐĐĂů�ŝŶĨĞĐƟŽŶƐ͘ �dŚĞ�Ăŝŵ�ŽĨ�ƚŚŝƐ�ǁ ŽƌŬ�ǁ ĂƐ�ƚŽ�ďŝŽĐŚĞŵŝĐĂů͕�ďŝŽƉŚǇƐŝĐĂů�ĂŶĚ�ďŝŽůŽŐŝcal characterize
ŚƵŵĂŶ�ŵŽŶŽĐůŽŶĂů�ĂŶƟďŽĚŝĞƐ�;ŵ�ďƐͿ͕ �ƐĞůĞĐƚĞĚ�ƚŚƌŽƵŐŚ�ĂŶƟďŽĚǇ-phage display, against the staphylococcal
collagen-binding adhesin (CNA). 18 unique mAbs were selected and they were characterized with Enzyme
Linked Immunosorbent Assay (ELISA) ĂŶĚ�̂ ƵƌĨĂĐĞ�WůĂƐŵŽŶ�ZĞƐŽŶĂŶĐĞ�;^WZͿ�ƚĞĐŚŶŝƋƵĞ͘�dŚĞ�ĂĐƟǀ ŝƚǇ�ǁ ĂƐ�
evaluated on recombinant purified adhesins and on adhesin-expressing bacteria. The results on the 
ĂŶƟďŽĚǇ-ĂŶƟŐĞŶ�ďŝŶĚŝŶŐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ŶŽƚ�ŽŶůǇ�ďŝŶĚ�ƚŽ��E ��ďƵƚ�ŽŶĞ�ŽĨ�ƚŚĞŵ�ĐĂŶ�ĂůƐŽ recognize
an adhesin expressed from another Gram-ƉŽƐŝƟǀ Ğ�ďĂĐƚĞƌŝƵŵ�ƐŝŶĐĞ�ŝƚ�ŝƐ�ƐƚƌƵĐƚƵƌĂůůǇ�ƐŝŵŝůĂƌ�ƚŽ��E �2. We
discovered that 2 mAbs were able to neutralize the in vitro ŝŶĨĞĐƟŽŶ�;ĞŝƚŚĞƌ�ďǇ�ŝŶŚŝďŝƟŽŶ�Žƌ�ĚŝƐƉůĂĐĞŵĞŶƚͿ�
of adhesins-expressing bacteria. The epitopes of the mAbs of interest were in silico and experimentally
ŵĂƉƉĞĚ͘ �/Ŷ�ĐŽŶĐůƵƐŝŽŶ͕ �ĨƵůůǇ�ŚƵŵĂŶ�ŵŽŶŽĐůŽŶĂů�ĂŶƟďŽĚŝĞƐ�ŚĂǀ Ğ�ďĞĞŶ�ƐĞůĞĐƚĞĚ�ĨŽƌ�ƚŚĞ�Į ƌƐƚ�ƟŵĞ�ĂŐĂŝŶƐƚ�ƚŚĞ�
ƐƚĂƉŚǇůŽĐŽĐĐĂů�ĐŽůůĂŐĞŶ�ďŝŶĚŝŶŐ�ĂĚŚĞƐŝŶ�;�E �Ϳ�ĂŶĚ�Ϯ�ĂŶƟďŽĚŝĞƐ�ƐŚŽǁ ĞĚ�ĂŶ�ŝŶƚĞƌĞƐƟŶŐ�ŶĞƵƚƌĂůŝǌĂƟŽŶ�
ĂĐƟǀ ŝƚǇ�ĂŐĂŝŶƐƚ�Staphylococcus aureus and Enterococcus faecium bacteria. Therefore, they could be
promising candidates for the development of a vaccine to treat staphylococcal and other Gram-ƉŽƐŝƟǀ Ğ�
ŝŶĨĞĐƟŽŶƐ͘
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�ĞĐŝƉŚĞƌŝŶŐ�ƚŚĞ�ŵƚ�E ��ƌĞƉůŝĐĂƟŽŶ�ŵĂĐŚŝŶĞƌǇ�ƚŚƌŽƵŐŚ�ƚŚĞ�ŝĚĞŶƟĮ ĐĂƟŽŶ�ŽĨ�ŶŽǀ Ğů�
regulatory factors by BioID2 proximity labelling approach
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Italy. 2Department of Medical Biochemistry and Biophysics, Karolinska /ŶƐƟƚƵƚĞƚ͕ �̂ ƚŽĐŬŚŽůŵ͕ �̂ ǁ ĞĚĞŶ͘ �3Max

WůĂŶĐŬ�/ŶƐƟƚƵƚĞ�ĨŽƌ��ŝŽůŽŐǇ�ŽĨ��ŐĞŝŶŐ͕��ŽůŽŐŶĞ͕�' ĞƌŵĂŶǇ

Abstract

D ŝƚŽĐŚŽŶĚƌŝĂ�ĂƌĞ�ŽƌŐĂŶĞůůĞƐ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ŵĂŶǇ�ĐĞůůƵůĂƌ�ĨƵŶĐƟŽŶƐ�ĂŶĚ�ƚŚĞǇ�ŚĂǀ Ğ�ďĞĞŶ�ƌĞůĂƚĞĚ�ƚŽ�ƐĞǀ ĞƌĂů�
ĚŝƐĞĂƐĞƐ͘ �ŵƚ�E ��ŝƐ�ƌĞƉůŝĐĂƚĞĚ�ĂƐǇŵŵĞƚƌŝĐĂůůǇ�ĂŶĚ�ƵŶŝĚŝƌĞĐƟŽŶĂůůǇ�ďǇ�Ă�ƐĞƚ�ŽĨ�ƉƌŽƚĞŝŶƐ�ĂŶĚ�ŽŶůǇ�Ă�ƐŵĂůů�
ĨƌĂĐƟŽŶ�ŽĨ�ƚŚĞ�ŝŶŝƟĂƟŽŶ�Ğǀ ĞŶƚƐ�Őŝǀ ĞƐ�ƌŝƐĞ�ƚo full-ůĞŶŐƚŚ�ŵƚ�E �͖ �ŵŽƐƚ�ŽĨ�ƚŚĞŵ�ƌĞƐƵůƚ�ŝŶ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�Ă�
short nascent DNA fragment (7S DNA) that remains annealed to the parental strand, forming the D-loop
ƐƚƌƵĐƚƵƌĞ͘�dŚĞ�ŵĞĐŚĂŶŝƐŵ�ƚŚĂƚ�ĚĞĐŝĚĞƐ�ŝĨ�ƌĞƉůŝĐĂƟŽŶ�ƐŚŽƵůĚ�ƉƌŽĐĞĞĚ�Žƌ�ŶŽƚ�ŝƐ�ƐƟůů�ƵŶŬŶŽǁ Ŷ͘ Mitochondrial
ŐĞŶŽŵĞ�ŵĂŝŶƚĞŶĂŶĐĞ�ĞǆŽŶƵĐůĞĂƐĞ�ϭ�;D ' D �ϭͿ�ĐŽƵůĚ�ďĞ�Ă�ƉŽƐƐŝďůĞ�ƌĞŐƵůĂƚŽƌ�ŽĨ�ŵƚ�E ��ƌĞƉůŝĐĂƟŽŶ�Ăƚ�ƚŚĞ�
level of D-ůŽŽƉ�ĞǆƉĂŶƐŝŽŶ�ĂƐ�ƉĂƌƚ�ŽĨ�Ă�ŶŽƚ�ǇĞƚ�ŝĚĞŶƟĮ ĞĚ�ƚĞƌŵŝŶĂƟŽŶ�ĐŽŵƉůĞǆ�ĂƐƐĞŵďůŝŶŐ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�
D-loop. To unravel MGME1 regulatory ƌŽůĞ�ŝŶ�ŵƚ�E ��ƌĞƉůŝĐĂƟŽŶ͕ �ǁ Ğ�ƐĞĂƌĐŚĞĚ�ĨŽƌ�ŶŽǀ Ğů�ŝŶƚĞƌĂĐƟŶŐ�
partners by using the proximity-ĚĞƉĞŶĚĞŶƚ�ďŝŽƟŶ�ŝĚĞŶƟĮ ĐĂƟŽŶ�;�ŝŽ/�ϮͿ�ŵĞƚŚŽĚ͘ �t Ğ�ƵƐĞĚ�ĂƐ�Ă�ďĂŝƚ�ďŽƚŚ�
ĨƵůů�ůĞŶŐƚŚ�D ' D �ϭ�ĂŶĚ�ŵƵƚĂŶƚƐ�ǁ ŝƚŚ�ĂůƚĞƌĞĚ�ŶƵĐůĞĂƐĞ�ĂĐƟǀ ŝƚǇ�ŝŶ�E - and C-termini. Data showed that
D ' D �ϭ�ŝŶƚĞƌĂĐƚƐ�ǁ ŝƚŚ�ƚŚĞ�ĐĂƚĂůǇƟĐ�ƐƵďƵŶŝƚ�ŽĨ�ƚŚĞ�ŵƚ�E ��ƉŽůǇŵĞƌĂƐĞ�;WK>' �Ϳ�ƵƐŝŶŐ�ƚŚĞ�E -terminal
ƉŽƌƟŽŶ͘ �t Ğ�ĂůƐŽ�ƌĞǀ ĞĂůĞĚ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ��ǆŽŶƵĐůĞĂƐĞ�ϯΖ-5' domain-containing protein 2 (EXD2) only in the
enriched proteome of the full length and C-tĞƌŵŝŶƵƐ�ĚĞůĞƚĞĚ�ǀ ĞƌƐŝŽŶ͕ �ƐƵŐŐĞƐƟŶŐ�ƚŚĂƚ�E -terminus is
ĞƐƐĞŶƟĂů�ĨŽƌ�ŝŶƚĞƌĂĐƟŽŶ�ǁ ŝƚŚ��y�Ϯ͕ �ƐŝŵŝůĂƌůǇ�ƚŽ�WK>' � ͘ �t Ğ�ŐĞŶĞƌĂƚĞĚ�ƐƚĂďůĞ�ĐĞůů�ůŝŶĞƐ�ĞǆƉƌĞƐƐŝŶŐ��y�Ϯ-
FLAG and EXD2-�ŝŽ/�Ϯ, ��ƚŽ�ďĞ�ĞŵƉůŽǇĞĚ�ŝŶ�&>�' ��Ž/W�ĂŶĚ�ƌĞǀ ĞƌƐĞ��ŝŽ/�Ϯ�ĞǆƉĞƌŝŵĞŶƚƐ͕ �ƌĞƐƉĞĐƟǀ ĞůǇ͕�to
ĂŶĂůǇƐĞ�ƚŚĞ�ŝŶǀ Žůǀ ĞŵĞŶƚ�ŽĨ��y�Ϯ�ŝŶ�ŵƚ�E ��ƌĞƉůŝĐĂƟŽŶ͘
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The catechol 3,4-�ŝŚǇĚƌŽǆǇƉŚĞŶǇůĂĐĞƟĐ�ĂĐŝĚ�Ăī ĞĐƚƐ�ƚŚĞ�ĂŐŐƌĞŐĂƟŽŶ�ĂŶĚ�ƚŚĞ�ůŝƉŝĚ-
ďŝŶĚŝŶŐ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�α-synuclein and its mutant E46K at different extent: a 
biophysical study

�ůĞŶĂ�ZŝǌǌŽƩ Ž, Andrea Pierangelini, Ilenia Inciardi, Laura Acquasaliente, Vincenzo De Filippis, Patrizia

Polverino de Laureto

Università degli Studi di Padova, Padova, Italy

Abstract

α-Synuclein (α-Syn) is an intrinsically disordered protein, highly abundant in pre-ƐǇŶĂƉƟĐ�ŶĞƵƌŽŶƐ͕ �ǁ ŚĞƌĞ�ŝƚ�
ŝƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƐǇŶĂƉƟĐ�ǀ ĞƐŝĐůĞ�ƚƌĂĸ ĐŬŝŶŐ�ĂŶĚ�ƚƵƌŶŽǀ Ğƌ͘�/ƚ�ƉŽƉƵůĂƚĞƐ�ĂŶ�ĞŶƐĞŵďůĞ�ŽĨ�ĐŽŶĨŽƌŵĂƟŽŶƐ�ŝŶ�ǀ ŝǀ Ž�
and it floats in equilibrium between the free random coil and the membrane-bound α-helical structure. α-
^ǇŶ�ǁ ĂƐ�ĨŽƵŶĚ�ŝŶ�ƚŚĞ�>Ğǁ ŝƐ��ŽĚǇ�ŝŶĐůƵƐŝŽŶƐ�ŝŶ�ƚŚĞ�ĨŽƌŵ�ŽĨ�ĂŵǇůŽŝĚ�Į ďƌŝůƐ͕ �ƉƌĞƐĞŶƚ�ŝŶ�ƚŚĞ�ďƌĂŝŶ�ŽĨ�ƉĂƟĞŶƚƐ�
suffering of Parkinson’s Disease. E46K is a pathogenic mutant form of α-Syn, and tŚĞ�ŵƵƚĂƟŽŶ�ĂĐĐĞůĞƌĂƚĞƐ�
ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�Į ďƌŝůƐ͘ �D ŽƌĞŽǀ Ğƌ͕�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�Ă�ůǇƐŝŶĞ�ƌĞƐŝĚƵĞ�ŝŶ�ƉŽƐŝƟŽŶ�ϰϲ�Ăī ĞĐƚƐ�ƐĞǀ ĞƌĂů�ƐƚƌƵĐƚƵƌĂů�
ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞ�ŵƵƚĂŶƚ�ŝŶĐůƵĚŝŶŐ�ŝƚƐ�ŝŶƚĞƌĂĐƟŽŶ�ǁ ŝƚŚ�ŵĞŵďƌĂŶĞ�ĂŶĚ�ŝŶ�ƉĂƌƟĐƵůĂƌ�ƚŚĞ�ƌĂƚĞ�ŽĨ�ĂƐƐŽĐŝĂƟŽŶ-
ĚŝƐƐŽĐŝĂƟŽŶ�Žn lipid surface.

Recently, we have shown that 3,4-ĚŝŚǇĚƌŽǆǇƉŚĞŶǇůĂĐĞƟĐ�ĂĐŝĚ�;�KW��Ϳ͕ �Ă�ĚŽƉĂŵŝŶĞ�ŵĞƚĂďŽůŝƚĞ͕�ŶŽƚ�ŽŶůǇ�
hampers α-^ǇŶ�ƚŽ�ĨŽƌŵ�Į ďƌŝůƐ͕ �ŝŶƚĞƌĨĞƌŝŶŐ�ǁ ŝƚŚ�ƚŚĞ�ƉƌŽƚĞŝŶ�ĂŐŐƌĞŐĂƟŽŶ�ƉƌŽĐĞƐƐ͕ �ďƵƚ�ĂůƐŽ�ĂůƚĞƌƐ�ƚŚĞ�ĂďŝůŝƚǇ�ŽĨ�
the protein and its aggregates to interact with cell membranes. Here, to understand the mechanism of such
ĂůƚĞƌĂƟŽŶ͕ �ǁ Ğ�ƐƚƵĚŝĞĚ�ƚŚĞ�ŝŶƚĞƌĂĐƟŽŶ�ŽĨ�α-Syn and its mutant E46K with biological membranes in the 
presence of DOPAC by Circular Dichroism and Hydrogen-Deuterium Exchange Mass Spectrometry (HDX-
D ^Ϳ͘ �dŚĞƐĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂůůŽǁ ĞĚ�ƚŚĞ�ŝĚĞŶƟĮ ĐĂƟŽŶ�ŽĨ�ƚŚĞ�ƌĞŐŝŽŶƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ƉƌŽƚĞŝŶ�ďŝŶĚŝŶŐ�ƚŽ�ƚŚĞ�
ĐĂƚĞĐŚŽů�ĂŶĚ�ƚŽ�ůŝƉŝĚ�ŵĞŵďƌĂŶĞƐ�ĂŶĚ�ƚŽ�ƉƌŽǀ ŝĚĞ�Ă�ĚǇŶĂŵŝĐ�ŵŽĚĞů�ŽĨ�ŝŶƚĞƌĂĐƟŽŶ�ĂďůĞ�ƚŽ�ĞǆƉůĂŝŶ�ƚŚĞ�
Ěŝī ĞƌĞŶƚ�Ğī ĞĐƚ�ŽĨ��KW���ŽŶ�ůŝƉŝĚ�ďŝŶĚŝŶŐ�ƉƌŽƉĞƌƟes of α-Syn and E46K.  
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�ŚĂƌĂĐƚĞƌŝƐĂƟŽŶ�ŽĨ����D d^ϵ�ƉƌŽƚĞŽŐůǇĐĂŶĂƐĞ�ĂĐƟǀ ŝƚǇ

Gemma Sardelli1,2,3, Alexander Minns1, Tina Burkhard1, Roberta Moschini2, Antonella Del Corso2, Salvatore

Santamaria1

1Department of Biochemical Sciences, School of Biosciences, Faculty of Health and Medical Sciences,

University of Surrey, Guildford, Surrey, United Kingdom. 2Department of Biology, Biochemistry Unit,

University of Pisa, Pisa, Italy. 3Department of Biotechnology, Chemistry and Pharmacy, University of Siena,

Siena, Italy

Abstract

A Disintegrin and Metalloproteinase with Thrombospondin-ůŝŬĞ�ŵŽƟĨ�ϵ�;���D d^ϵͿ�ŝƐ�Ă�ƐĞĐƌĞƚĞĚ�
metalloprotease widely expressed during mouse embryo development where it plays to a crucial role in
ƌĞŐƵůĂƟŶŐ�ůĞǀ ĞůƐ�ŽĨ�ĐĂƌĚŝŽǀ ĂƐĐƵůĂƌ�ƉƌŽƚĞŽŐůǇĐĂŶƐ͘ �ZĞĚƵĐĞĚ�ƉƌŽteoglycan cleavage due to Adamts9
ŚĂƉůŽŝŶƐƵĸ ĐŝĞŶĐǇ�ŝƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ĐĂƌĚŝĂĐ�ĂŶĚ�ĂŽƌƟĐ�ĂŶŽŵĂůŝĞƐ͕ �ǁ ŚĞƌĞĂƐ�ĐŽŵƉůĞƚĞ�Adamts9 knockout is
ĞŵďƌǇŽŶŝĐĂůůǇ�ůĞƚŚĂů͘��ĞƐƉŝƚĞ�ŝƚƐ�Ɖŝǀ ŽƚĂů�ƌŽůĞ�ŝŶ�ĐĂƌĚŝĂĐ�ĚĞǀ ĞůŽƉŵĞŶƚ͕ �ƚŚĞ�ƉƌŽƚĞŽůǇŐůǇĐĂŶĂƐĞ�ĂĐƟǀ ŝƚǇ�ŽĨ�
ADAMTS9 has not been biochemically characterised.

, ĞƌĞ͕�ǁ Ğ�ƌĞƉŽƌƚ�Ă�ĚĞƚĂŝůĞĚ�ĐŚĂƌĂĐƚĞƌŝƐĂƟŽŶ�ŽĨ����D d^ϵ�ƉƌŽƚĞŽŐůǇĐĂŶĂƐĞ�ĂĐƟǀ ŝƚǇ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĂƚ�
ŽƚŚĞƌ����D d^�ĨĂŵŝůǇ�ŵĞŵďĞƌƐ�ƐƵĐŚ�ĂƐ����D d^ϭ͕ �ϰ�ĂŶĚ�ϱ͘ ��ƵĞ�ƚŽ�Ěŝĸ ĐƵůƟĞƐ�ŝŶ�ĞǆƉƌĞƐƐŝŶŐ�ĨƵůů-length
ADAMTS9 (MW:216kDa), FLAG-ƚĂŐŐĞĚ����D d^ϵ�ƚƌƵŶĐĂƚĞĚ�ĂŌĞr the spacer domain (MDTCS, MW:75kDa)
ǁ ĂƐ�ĞǆƉƌĞƐƐĞĚ�ŝŶ�, �<Ϯϵϯd�ĐĞůůƐ�ĂŶĚ�ƉƵƌŝĮ ĞĚ�ƵƐŝŶŐ�ĂŶƟ-FLAG chromatography. We then characterised
ADAMTS9 ability to cleave the proteoglycans versican, aggrecan and biglycan.

ADAMTS9 was able to cleave all three proteoglycans, although with different potency. ADAMTS9 
ǀ ĞƌƐŝĐĂŶĂƐĞ�ĂĐƟǀ ŝƚǇ�ǁ ĂƐ�ƋƵĂŶƟƚĂƟǀ ĞůǇ�ĚĞƚĞƌŵŝŶĞĚ�ƵƐŝŶŐ�ĂŶ�ŝŶ-house developed sandwich-�>/̂ ��ĚĞƚĞĐƟŶŐ�
the major versican cleavage fragment. ADAMTS9 cleaved full-length versican with a specificity constant 
(kcat/Km) of 6×103M−1s−1. This was approximately 600-fold lower than ADAMTS5 and 35-fold lower than
ADAMTS4, but 2-fold higher than ADAMTS1.

dŚĞƐĞ�ƌĞƐƵůƚƐ�ŝŶĚŝĐĂƚĞ�ƚŚĂƚ����D d^ϵ�ƉƌŽƚĞŽŐůǇĐĂŶĂƐĞ�ĂĐƟǀ ŝƚǇ�ƌĞƐĞŵďůĞƐ�ŝŶ�ƉŽƚĞŶĐǇ�ĂŶĚ�ƐƵďƐƚƌĂƚĞ�
repertoire that of other ADAMTS family members. Since the phenotype of Adamts1, Adamts4 and 5 mice
has been reported to be not as severe as that of Adamts9, it is likely that ADAMTS9 proteoglycanase
ĂĐƟǀ ŝƚǇ�ĐŽŶƚƌŝďƵƚĞƐ�ƐŝŐŶŝĮ ĐĂŶƚůǇ�ƚŽ�ƉƌŽƚĞŽŐůǇĐĂŶ�ƌĞŵŽĚĞůůŝŶŐ�ĚƵƌŝŶŐ�ĞĂƌůǇ�ĐĂƌĚŝĂĐ�ĚĞǀ ĞůŽƉŵĞŶƚ͘
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&ĂƩǇ��ĐŝĚ��ŵŝĚĞ�, ǇĚƌŽůĂƐĞ�;&��, Ϳ�/ŶŚŝďŝƟŽŶ�ĚŽǁ ŶƌĞŐƵůĂƚĞƐ��β42 WƌŽĚƵĐƟŽŶ�ŝŶ�
Tg2576 Primary Neurons

Lucia Scipioni1,2, Francesca Ciaramellano3,2, Daniel Tortolani3,2, Sergio Oddi3,2, Mauro Maccarrone1,2

1Department of Biotechnological and Applied Clinical Sciences, University of L'Aquila, Aquila, Italy.
2�ƵƌŽƉĞĂŶ��ĞŶƚĞƌ�ĨŽƌ��ƌĂŝŶ�ZĞƐĞĂƌĐŚ�;��Z�Ϳͬ ^ĂŶƚĂ�>ƵĐŝĂ�&ŽƵŶĚĂƟŽŶ�/Z��^͕ �ZŽŵĞ͕�/ƚĂůǇ͘�3Faculty of

Veterinary Medicine, University of Teramo, Teramo, Italy

Abstract

The endocannabinoid (eCB) system is a lipid signalling system with important pro-ŚŽŵĞŽƐƚĂƟĐ�ĨƵŶĐƟŽŶƐ͕ �
ĐŽŶƐŝƐƟŶŐ�ŽĨ�Ăƚ�ůĞĂƐƚ�ƚǁ Ž�ƌĞĐĞƉƚŽƌƐ�;��ϭ�ĞǆƉƌĞƐƐĞĚ�ďǇ�ŶĞƵƌŽŶƐ�ĂŶĚ���Ϯ�ďǇ�ŝŵŵƵŶĞ�ĐĞůůƐͿ͕ �ƚŚĞŝƌ�ĞŶĚŽŐĞŶŽƵƐ�
ligands (N-arachidonoylethanolamine, AEA, 2-arachidonoylglycerol, 2-�' Ϳ�ĂŶĚ�ĚŝƐƟŶĐƚ�Ğ���ŵĞƚĂďŽůŝĐ�
enzymes. Recent studies by our group indicate that eCB levels and eCB metabolic enzymes change in an
age-ĚĞƉĞŶĚĞŶƚ�ŵĂŶŶĞƌ�ŝŶ�ďŽƚŚ�ĂŶŝŵĂů�ŵŽĚĞůƐ�ŽĨ��ůǌŚĞŝŵĞƌΖƐ�ĚŝƐĞĂƐĞ�;��Ϳ�ĂŶĚ�ŝŶ�ƉĂƟĞŶƚƐ�ǁ ŝƚŚ�ŵŝůĚ��� ͘ �
FƵƌƚŚĞƌŵŽƌĞ͕�ŝŶŚŝďŝƟŽŶ�ŽĨ�ƚŚĞ�ŵĂũŽƌ�ĨĂƩǇ�ĂĐŝĚ�ĂŵŝĚĞ�ŚǇĚƌŽůĂƐĞ�;&��, Ϳ�ĞŶǌǇŵĞ�ŚĂƐ�ďĞŶĞĮ ĐŝĂů�Ğī ĞĐƚƐ�ŝŶ����
ŵŝĐĞ͘�, ĞƌĞ͕�ǁ Ğ�ĞǆƉůŽƌĞĚ�ƚŚĞ�ĨƵŶĚĂŵĞŶƚĂů�ƌŽůĞ�ŽĨ�&��, �ŝŶŚŝďŝƟŽŶ�ŝŶ�ƚŚĞ�ŵĞĐŚĂŶŝƐŵ�ŽĨ��WW�ƉƌŽĐĞƐƐŝŶŐ�ĂŶĚ�
Aβ42 ƉƌŽĚƵĐƟŽŶ�ŝŶ�ƉƌŝŵĂƌǇ�ŶĞƵƌŽŶƐ�ŽĨ�dŐϮϱϳ ϲ�;�D-like model) mice. First, we assessed whether the
dŐϮϱϳ ϲ�ŶĞƵƌŽŶƐ�ĐŽƵůĚ�ƉƌŽĚƵĐĞ�ƚŚĞ�ĂŵǇůŽŝĚ�ƉĞƉƟĚĞ͕�ĂŶĚ�ĂƐ�ǁ Ğ�ƌĞƉŽƌƚĞĚ͕ �ƚŚĞ�ƚƌĂŶƐŐĞŶŝĐ�ĐĞůůƐ�ĐŽŵƉĂƌĞĚ�ƚŽ�
wild-type produced a significant amount of Aβ42 (p=0.001). To evaluate the role of FAAH in the Aβ42 
prŽĚƵĐƟŽŶ�ƉƌŽĐĞƐƐ͕ �ǁ Ğ�ƚƌĞĂƚĞĚ�dŐϮϱϳ ϲ�ǁ ŝƚŚ�ƚŚĞ�ƐĞůĞĐƟǀ Ğ�&��, �ŝŶŚŝďŝƚŽƌ͗�hZ�ϱϵϳ ͘ �/ŶƚĞƌĞƐƟŶŐůǇ͕�ǁ Ğ�ĨŽƵŶĚ�
Ă�ĚŽǁ ŶƌĞŐƵůĂƟŽŶ�ŽĨ��β42 (ƉсϬ͘ϬϮϱϱͿ�ĂŶĚ�Ă�ƌĞĚƵĐĞĚ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�ŝƚƐ�ŵĂŝŶ�ďŝŽƐǇŶƚŚĞƟĐ�ĞŶǌǇŵĞ͕�����-1
(p=0.0221). To assess the key mechanism by which URBϱϵϳ �ĞǆĞƌƚƐ�ŝƚƐ�ĂĐƟŽŶ͕ �ǁ Ğ�ĐŽ-administered the CB1
receptor antagonist SR141716 with the FAAH inhibitor and analyzed the same readout as previously
ĚĞƐĐƌŝďĞĚ͘ �/Ŷ�ƉĂƌƟĐƵůĂƌ͕�ǁ Ğ�ƐŚŽǁ ĞĚ�ƚŚĂƚ�ƚŚĞ���ϭ�ĂŶƚĂŐŽŶŝƐƚ�ƌĞǀ ĞƌƚĞĚ�ƚŚĞ�hZ�-mediated effect on both 
BACE-1 expression and Aβ42 ƉƌŽĚƵĐƟŽŶ͘ �dĂŬĞŶ�ƚŽŐĞƚŚĞƌ͕�ƚŚĞƐĞ�ƌĞƐƵůƚƐ�ƐƵŐŐĞƐƚ�ƚŚĂƚ�ŝŶŚŝďŝƟŽŶ�ŽĨ�&��, �
could play a key role in the amyloidogenic cascade.
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dŚĞ�ǌŝŶĐ�Į ŶŐĞƌ�ĐŽƵƉůĞ��E&ϲϯϵͬ ��d�Ϯ�ƌĞĐƌƵŝƚƐ�ĐŚƌŽŵĂƟŶ�ƌĞŵŽĚĞůůŝŶŐ�ŵƵůƟƉƌŽƚĞŝŶ�
complexes to targeted genomic loci

�ŽŵĞŶŝĐŽ�̂ ŐĂŵďĂƟ͕�sĞƌŽŶŝĐĂ�ZƵƐƐŽ͕ �D ĂƌƟŶĂ�̂ ůĂƉĂŬŽǀ Ă͕ �D ĂƌŝĂŶŐĞůĂ�sĂůůĞƩ Ă͕ �ZŽƐŝƚĂ�ZƵƐƐŽ͕ ��ŶŐĞůĂ�

Chambery, Paolo V. Pedone, Ilaria Baglivo

�ĞƉĂƌƚŵĞŶƚ�ŽĨ��Ŷǀ ŝƌŽŶŵĞŶƚĂů͕��ŝŽůŽŐŝĐĂů�ĂŶĚ�WŚĂƌŵĂĐĞƵƟĐĂů�̂ ĐŝĞŶĐĞƐ�ĂŶĚ�dĞĐŚŶŽůŽŐŝĞƐ͕ �hŶŝǀ ĞƌƐŝƚǇ�ŽĨ�

Campania “Luigi Vanvitelli”, Caserta, Italy

Abstract

��d�Ϯ�ŝƐ�Ă�ƚƌĂŶƐĐƌŝƉƟŽŶ�ĨĂĐƚŽƌ�ĐŽŶƚĂŝŶŝŶŐ�Ă�WK��ĚŽŵĂŝŶ�Ăƚ�ƚŚĞ�E -terminus and four zinc-finger domains at 
the C-terminus. Two of these domains are Krüppel-like zinc-fingers, whereas the other two show an 
atypical zinc-ĐŽŽƌĚŝŶĂƟŽŶ�ƐƉŚĞƌĞ�;�Ϯ, �Ϳ�ϭ͘���d�Ϯ�is correlated with cancer [1] and binds GC-rich regions
ŝŶ�ŚƵŵĂŶ�ŐĞŶŽŵĞ�ϭ͕ �Ϯ͘��Ǉ�Ăĸ ŶŝƚǇ�ƉƵƌŝĮ ĐĂƟŽŶ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ĂƉƉƌŽĂĐŚ�ĂŶĚ�ĐŽ-ŝŵŵƵŶŽƉƌĞĐŝƉŝƚĂƟŽŶ�
ĞǆƉĞƌŝŵĞŶƚƐ͕ �ǁ Ğ�ĨŽƵŶĚ�ƚŚĂƚ���d�Ϯ�ŝƐ�Ă�ŶĞǁ �ƐƵďƵŶŝƚ�ŽĨ�ƚŚĞ�E ƵZ��ĐŽŵƉůĞǆ�ϯ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ĐŚƌŽŵĂƟŶ�
rĞŵŽĚĞůůŝŶŐ͘�K Ƶƌ�ĚĂƚĂ�ĂůƐŽ�ƌĞǀ ĞĂů�ƚŚĂƚ���d�Ϯ�ŝŶƚĞƌĂĐƚƐ�ǁ ŝƚŚ�ƚŚĞ�ƚƌĂŶƐĐƌŝƉƟŽŶ�ĨĂĐƚŽƌ��E&ϲϯϵ�ϯ ͘

�E&ϲϯϵ�ŝƐ�Ă�ƉƌŽƚĞŝŶ�ŝĚĞŶƟĮ ĞĚ�ŝŶ�ĞƐŽƉŚĂŐĞĂů�ƐƋƵĂŵŽƵƐ�ĐĞůů�ĐĂƌĐŝŶŽŵĂƐ͘ �/ƚ�ĐŽŶƚĂŝŶƐ�ŶŝŶĞ�<ƌƺƉƉĞů-like zinc-
finger domains at the C-ƚĞƌŵŝŶƵƐ͕ �ǁ ŚĞƌĞĂƐ�ůŝƩ ůĞ�ŝƐ�ŬŶŽǁ Ŷ�ĂďŽƵƚ�ƚŚĞ�E -terminus [4]. ZNF639 has a role in
cancer [4] just like it has been reported for ZBTB2.

t Ğ�ŽďƚĂŝŶĞĚ�ƚŚĞ�ŝŶƚĞƌĂĐƚŽŵĞ�ŵĂƉ�ŽĨ��E&ϲϯϵ�ƚŚĂƚ�ĐŽŶĮ ƌŵƐ�ƚŚĞ�ŝŶƚĞƌĂĐƟŽŶ�ǁ ŝƚŚ���d�Ϯ�ĂŶĚ�ƐŚŽǁ Ɛ�ŵĂŶǇ�
ƉĂƌƚŶĞƌƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ĐŚƌŽŵĂƟŶ�ƌĞŵŽĚĞůůŝŶŐ͕�ƐƵŐŐĞƐƟŶŐ�Ă�ƌŽůĞ�ŽĨ��E&ϲϯϵ�ŝŶ�ƚŚŝƐ�ĨƵŶĐƟŽŶ͘ �K Ƶƌ�ĚĂƚĂ͕ �ƚŽŐĞƚŚĞƌ�
with those already published, lead us to propose a model in which ZNF639 targets genomic loci, while
��d�Ϯ�ǁ ŽƌŬƐ�ĂƐ�Ă�ďƌŝĚŐĞ�ŝŶƚĞƌĂĐƟŶŐ�ǁ ŝƚŚ��E&ϲϯϵ�ĂŶĚ�, ���ϭ͕ �ƌĞĐƌƵŝƟŶŐ�ŵƵůƟƉƌŽƚĞŝŶ�ĐŽŵƉůĞǆĞƐ�ŽŶ�
genomic loci.

We performed ChIP-seq of ZBTB2 and ZNF639 to uncover a DNA consensus sequence and genomic loci
ǁ ŚĞƌĞ�ƚŚĞ�ƚǁ Ž�ƉƌŽƚĞŝŶƐ�ƌĞĐƌƵŝƚ�ĐŚƌŽŵĂƟŶ�ƌĞŵŽĚĞůůŝŶŐ�ŵƵůƟƉƌŽƚĞŝŶ�ĐŽŵƉůĞǆĞƐ͘

Our results will reveal the molecular mechanism in which ZNF639/ZBTB2 couple plays its role leading to
ĂůƚĞƌĂƟŽŶ�ŽĨ�ŐĞŶĞ�ĞǆƉƌĞƐƐŝŽŶ�ĂŶĚ�ĐĂŶĐĞƌ͘
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MucR/Ros family of nucleoid-associated proteins from α-proteobacteria 
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Abstract

The MucR/Ros protein family ĐŽŵƉƌŝƐĞƐ�ƉƌŽŬĂƌǇŽƟĐ�ǌŝŶĐ�Į ŶŐĞƌ�ƉƌŽƚĞŝŶƐ�ǁ ŝƚŚ�E -terminal domain implicated
ŝŶ�ŽůŝŐŽŵĞƌŝǌĂƟŽŶ�ĂŶĚ��-ƚĞƌŵŝŶĂů�ĚŽŵĂŝŶ�ĂůůŽǁ ŝŶŐ�ŝŶƚĞƌĂĐƟŽŶ�ǁ ŝƚŚ��E �͘ �dŚĞ�ƉƌŽŬĂƌǇŽƟĐ�ǌŝŶĐ�Į ŶŐĞƌ�
domain possesses a peculiar fold of three β-strands and two α-helices, stabilized by extensive hydrophobic 
core, which is different from the classical ββα ƚŽƉŽůŽŐǇ�ŽĨ�ƚŚĞ�ĞƵŬĂƌǇŽƟĐ�ĐŽƵŶƚĞƌƉĂƌƚƐ͘ �dŚĞ�ƉƌŽŬĂƌǇŽƟĐ�ǌŝŶĐ�
Į ŶŐĞƌ�ŝƐ�ďĞůŝĞǀ ĞĚ�ƚŽ�ďĞ�ĂŶ�ĂŶĐĞƐƚƌĂů�ŵŽƟĨ͕ �ĨƌŽŵ�ǁ ŚŝĐŚ�ƚŚĞ�ĐŽŵŵŽŶ�ĞƵŬĂƌǇŽƟĐ��2H2 zinc finger has 
evolved1.

�ĂĐƚĞƌŝĂů�ŐĞŶŽŵĞ�ŝƐ�ŐĞŶĞƌĂůůǇ�ŽƌŐĂŶŝǌĞĚ�ďǇ�Ă�ƌĂŶŐĞ�ŽĨ�Ěŝī ĞƌĞŶƚ�ĐŽŶĨŽƌŵĂƟŽŶƐ͕ �ƐƵĐŚ�ĂƐ�ďĞŶĚƐ�ĂŶĚ�ďƌŝĚŐĞƐ͕ �
mediated by NAPs (nucleoid-associated proteins)2. We study MucR from Brucella abortus and
^ŝŶŽƌŚŝǌŽďŝƵŵ�ŵĞůŝůŽƟĂƐ�ƉƌŽƚŽƚǇƉĞƐ�ŽĨ�ƚŚĞ�D ƵĐZͬ ZŽƐ�ĨĂŵŝůǇ�ŽĨ�ŐůŽďĂů�ƚƌĂŶƐĐƌŝƉƟŽŶĂů�ƌĞŐƵůĂƚŽƌƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�
ƉůĞŝŽƚƌŽƉŝĐ�ĨƵŶĐƟŽŶƐ�ƐƵĐŚ�ĂƐ�ǀ ŝƌƵůĞŶĐĞ͕�ƐǇŵďŝŽƐŝƐ͕ �ĂŶĚ�ǀ ĂƌŝŽƵƐ�ƉŚǇƐŝŽůŽŐŝĐĂů�ƉƌŽĐĞƐƐĞƐ͘ �D ƵĐZ�ŝƐ�Ă�ŚĞĂƚ-
stable protein which forms oligomeric structure3 - features shared by histone-nucleoid structuring proteins,
Ă�ƉĂƌƟĐƵůĂƌ�ƚǇƉĞ�ŽĨ�E �WƐ�ĨƌŽŵ�ĂŶŽƚŚĞƌ�ďĂĐƚĞƌŝĂů�ĐůĂƐƐĞƐ͘ �

The higher-order oligomeric structure of the recombinant protein MucR was analysed by Cryo-EM
experiments. MucR purified from ^͘ �ŵĞůŝůŽƟ, a strain naturally expressing this protein, was used to confirm 
the DNA-ďŝŶĚŝŶŐ�ĂĐƟǀ ŝƚǇ�ĂŶĚ�ƚŚĞ�ƋƵĂƚĞƌŶĂƌǇ�ƐƚƌƵĐƚƵƌĞ͘�WƌŽƚĞŽŵŝĐ�ĂŶĂůǇƐĞƐ�ŽĨ�ƉƌŽƚĞŝŶ�ƐĂŵƉůĞƐ�ƉƵƌŝĮ ĞĚ�ĨƌŽŵ�
^͘ �ŵĞůŝůŽƟĂůůŽǁ ĞĚ�ƵƐ�ƚŽ�ŝĚĞŶƟĨǇ�Ă�ƉƵƚĂƟǀ Ğ�ŶĞǁ �ŵĞŵďĞƌ�ŽĨ�D ƵĐZͬ ZŽƐ�ĨĂŵŝůǇ͘�D ŽƌĞŽǀ Ğƌ͕�ǁ Ğ�ĨŽĐƵƐ�ŽƵƌ�
ĂƩ ĞŶƟŽŶ�ŽŶ��E �-ďƌŝĚŐŝŶŐ�ĂĐƟǀ ŝƚǇ�ĂŶĚ�ƚŚĞ�ŝŶƚĞƌĂĐƟŽŶ�ŶĞƚǁ ŽƌŬ�ƚŽ�ĚĞŵŽŶƐƚƌĂƚĞ�D ƵĐZ�ŝƐ�Ă�ĐŽŶǀ ĞƌŐĞŶƚůǇ�
evolved NAP in α-ƉƌŽƚĞŽďĂĐƚĞƌŝĂ�ĂŶĚ�ƚŽ�ŐĂŝŶ�ŶĞǁ �ŝŶƐŝŐŚƚ�ŝŶƚŽ�ƚŚĞ�ĐŽŵƉĂĐƟŽŶ�ŽĨ�ďĂĐƚĞƌŝĂů��E �͘
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The ABA/LANCL1-Ϯ�ŚŽƌŵŽŶĞ�ƌĞĐĞƉƚŽƌƐ�ƐǇƐƚĞŵ�ĐŽŶƚƌŽůƐ�ZK^�ƉƌŽĚƵĐƟŽŶ�ŝŶ�
cardiomyocytes through ERRα 
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1, Genova, Italy

Abstract

Rat H9c2 cardiomyocytes overexpressing the abscisic acid (ABA) hormone receptors LANCL1 and LANCL2
ŚĂǀ Ğ�ĂŶ�ŝŶĐƌĞĂƐĞĚ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ƉƌŽƚŽŶ�ŐƌĂĚŝĞŶƚ͕ �ƌĞƐƉŝƌĂƟŽŶ�ĂŶĚ�ǀ ŝƚĂůŝƚǇ�ĂŌĞƌ�ŚǇƉŽǆŝĂͬ ƌĞŽǆǇŐĞŶĂƟŽŶ͘ �K Ƶƌ�
Ăŝŵ�ǁ ĂƐ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�ƌŽůĞ�ŽĨ�ƚŚĞ����ͬ >�E �>ϭ-2 system in ROS turnover in H9c2. H9c2 cells were
retrovirally infected to induce overexpression or silencing of LANCL1 and LANCL2, without or with the
ĐŽŶĐŽŵŝƚĂŶƚ�ƐŝůĞŶĐŝŶŐ�ŽĨ�ƚŚĞ�ƚƌĂŶƐĐƌŝƉƟŽŶ�ĨĂĐƚŽƌ��ZZα. �ŶǌǇŵĞƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƌĂĚŝĐĂů�ƉƌŽĚƵĐƟŽŶ�Žƌ�
scavenging were studied by qPCR and Western blot. Mitochondrial proton gradient and ROS were
ŵĞĂƐƵƌĞĚ�ǁ ŝƚŚ�ƐƉĞĐŝĮ Đ�ŇƵŽƌĞƐĐĞŶƚ�ƉƌŽďĞƐ͘ �ZK^�ŐĞŶĞƌĂƟŶŐ�ĞŶǌǇŵĞƐ�ĚĞĐƌĞĂƐĞĚ͕ �ZK^-scavenging enzymes
increased and mitochondrial ROS were reduced in LANCL1/2-overexpressing vs. control cells infected with
the empty vector, while the opposite occurred in LANCL1/2-silenced cells. Knock-down of ERRα abrogated 
all beneficial effects on ROS turnover in LANCL1/2 overexpressing cells. Taken together, these results 
indicate that the ABA/LANCL1-2 system controls ROS turnover in H9c2 via ERRα. The ABA/LANCL system 
ĞŵĞƌŐĞƐ�ĂƐ�Ă�ƉƌŽŵŝƐŝŶŐ�ƚĂƌŐĞƚ�ƚŽ�ŝŵƉƌŽǀ Ğ�ĐĂƌĚŝŽŵǇŽĐǇƚĞ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ĨƵŶĐƟŽŶ�ĂŶĚ�ƌĞƐŝůŝĞŶĐĞ�ƚŽ�ŽǆŝĚĂƟǀ Ğ�
stress.
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�ŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ǌĞďƌĂĮ ƐŚ�dŐĚƐ�protein, a model to study the pathogenesis of
Catel-Manzke syndrome.
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Abstract

Catel-Manzke syndrome (CMS) is a rare recessive disorder characterized by skeletal and heart
ŵĂůĨŽƌŵĂƟŽŶƐ͕ �ĚƵĞ�ƚŽ�ŵƵƚĂƟŽŶƐ�ŝŶ�ƚŚĞ�d' �^�ŐĞŶĞ�;ϭͿ͘ �d' �^�ŝƐ�ĂŶŶŽƚĂƚĞĚ�ŝŶ�ƚŚĞ�ĚĂƚĂďĂƐĞƐ�ĂƐ�Ěd�W-glucose
4,6 dehydratase, due to its homology with the bacterial enzymes involved in dTDP-L-rhamnose
ďŝŽƐǇŶƚŚĞƐŝƐ͖ �ŚŽǁ Ğǀ Ğƌ͕�ƚŚŝƐ�ƉĂƚŚǁ ĂǇ�ǁ ĂƐ�ŶĞǀ Ğƌ�ƌĞƉŽƌƚĞĚ�ŝŶ�ǀ ĞƌƚĞďƌĂƚĞƐ͘ ��D ^�ĐůŝŶŝĐĂů�ƉƌĞƐĞŶƚĂƟŽŶ�ůĞĚ�ƚŽ�ƚŚĞ�
ƉƌŽƉŽƐĂů�ƚŚĂƚ�d' �^�ĐŽƵůĚ�ŚĂǀ Ğ�Ă�ƌŽůĞ�ŝŶ�ŐůǇĐŽƐĂŵŝŶŽŐůǇĐĂŶ�ĨŽƌŵĂƟŽŶ�;ϮͿ͕ �ďƵƚ�ďŝŽĐŚĞŵŝĐĂů�Ğǀ ŝĚĞŶĐĞƐ�ĂƌĞ�
lacking and d' �^�ĨƵŶĐƟŽŶ�ƌĞŵĂŝŶƐ�ƵŶŬŶŽǁ Ŷ͘

/Ŷ�ƚŚĞ�ƉĞƌƐƉĞĐƟǀ Ğ�ŽĨ�ĚĞǀ ĞůŽƉŝŶŐ�Ă�ŵŽĚĞů�ƚŽ�ƐƚƵĚǇ��D ^͕ �ǁ Ğ�ŚĂǀ Ğ�ŝĚĞŶƟĮ ĞĚ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ǌĞďƌĂĮ ƐŚ�
dŐĚƐ͕ �ďŽƚŚ�ĂƐ�ŵZE ��ŝƐŽĨŽƌŵ�ĞǆƉƌĞƐƐŝŽŶ�ŝŶ�ƟƐƐƵĞƐ�ĂŶĚ�ĚƵƌŝŶŐ�ĚĞǀ ĞůŽƉŵĞŶƚ�ĂŶĚ�Ăƚ�ƚŚĞ�ƉƌŽƚĞŝŶ�ůĞǀ Ğů͘�t ŚĞŶ�
expressed in E. coli ͕ �dŐĚƐ�ĞǆŚŝďŝƚĞĚ�ƚŚĞ�ĚĞŚǇĚƌĂƚĂƐĞ�ĂĐƟǀ ŝƚǇ͕�ƐƉĞĐŝĮ Đ�ŽŶ�h�W-D-ŐůƵĐŽƐĞ͖�ŶŽ�ĂĐƟǀ ŝƚǇ�ǁ ĂƐ�
observed on UDP-D-glucuronic acid, thus excluding a role on UDP-D-ǆǇůŽƐĞ�ƉƌŽĚƵĐƟŽŶ͘ �D ƵƚĂŶƚ�dŐĚƐ�
ŚĂƌďŽƌŝŶŐ�ƚŚĞ�ŵƵƚĂƟŽŶƐ�ŽďƐĞƌǀ ĞĚ�ŝŶ��D ^�ƉĂƟĞŶƚƐ�ƐŚŽǁ ĞĚ�ƌĞĚƵĐĞĚ�ĐĂƚĂůǇƟĐĂĐƟǀ ŝƚǇ�ĂŶĚ�ƐƚĂďŝůŝƚǇ͖�ƚŚĞ�
damaging effects were further confirmed by Alphafold2 structural modeling.  

^ƚƵĚŝĞƐ�ĂƌĞ�ŽŶŐŽŝŶŐ�ƚŽ�ĞůƵĐŝĚĂƚĞ�ƚŚĞ�ƌŽůĞ�ŽĨ�dŐĚƐ�ŝŶ�ǀ ĞƌƚĞďƌĂƚĞƐ�ĂŶĚ��D ^�ƉĂƚŚŽŐĞŶŝĐ�ŵĞĐŚĂŶŝƐŵƐ͕ �ƚĞƐƟŶŐ�
ƚŚƌĞĞ�ŚǇƉŽƚŚĞƐĞƐ͗ �ŝͿ�dŐĚƐ�ŝƐ�ĂŶ�ĞŶǌǇŵĞ�ŝŶ�Ă�ƉĂƚŚǁ ĂǇ�ŶĞǀ Ğƌ�ĚĞƐĐƌŝďĞĚ�ŝŶ�ŚŝŐŚĞƌ�ĂŶŝŵĂůƐ͕ �ŝŝͿ�ƚŚĞ�ĞŶǌǇŵĂƟĐ�
ĂĐƟǀ ŝƚǇ�ŝƐ�Ă�ƌĞŵŶĂŶƚ�ĂŶĚ�ĚƵƌŝŶŐ�Ğǀ ŽůƵƟŽŶ�ƚŚĞ�ƉƌŽƚĞŝŶ�ĂĐƋƵŝƌĞĚ�ĂŶŽƚŚĞƌ�ĨƵŶĐƟŽŶ͕ �ŝ͘Ğ͘�Ă�ƌĞŐƵůĂƚŽƌǇ�ƌŽůĞ�͕�ŝŝŝͿ�
ďŽƚŚ�ƚŚĞ�ĞŶǌǇŵĂƟĐ�ĂĐƟǀ ŝƚǇ�ĂŶĚ�ƌĞŐƵůĂƚŽƌǇ�ƉƌŽƉĞƌƟĞƐ�ĂƌĞ�ĞƐƐĞŶƟĂů͕�ŵĂŬŝŶŐ�d' �^�Ă�͞ŵŽŽŶůŝŐŚƚ͟ �ƉƌŽƚĞŝŶ͕ �ĂƐ�
ŽďƐĞƌǀ ĞĚ�ĨŽƌ�ŽƚŚĞƌ�ĞŶǌǇŵĞƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ŶƵĐůĞŽƟĚĞ�ƐƵŐĂƌ�ŵĞƚĂďŽůŝƐŵ�ƐƵĐŚ�ĂƐ�' D � ^͕ �ƚŚĞdehydratase of the
GDP-L-fucose pathway (3).
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Abstract

�ƐƚƌŽĐǇƚĞƐ�ĂƌĞ�ĞƐƐĞŶƟĂů�ƉůĂǇĞƌƐ�ŝŶ�ďƌĂŝŶ�ĚĞǀ ĞůŽƉŵĞŶƚ�ĂŶĚ�ĨƵŶĐƟŽŶƐ͕ �ďĞŝŶŐ�ƉĂƌƟĐƵůĂƌůǇ�ƌĞůĞǀ ĂŶƚ�ĂƐ�
ƌĞŐƵůĂƚŽƌƐ�ŽĨ�ĞŶĞƌŐǇ�ŵĞƚĂďŽůŝƐŵ͕ �ŝŽŶŝĐ�ŚŽŵĞŽƐƚĂƐŝƐ͕ �ĂŶĚ�ƐǇŶĂƉƟĐ�ƚƌĂŶƐŵŝƐƐŝŽŶ͘ �dŚĞǇ�ĂƌĞ�ĂůƐŽ�ƚŚĞ�ŵĂũŽƌ�
source of L-serine (L-^ĞƌͿ�ŝŶ�ƚŚĞ�ďƌĂŝŶ͕ �ǁ ŚŝĐŚ�ŝƐ�ƐǇŶƚŚĞƐŝǌĞĚ�ĨƌŽŵ�ƚŚĞ�ŐůǇĐŽůǇƟĐ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ϯ -
phosphoglycerate through the phosphorylated pathway (PP), which comprises 3-phosphoglycerate
dehydrogenase (PHGDH), phosphoserine aminotransferase (PSAT) and phosphoserine phosphatase (PSP).
L-Ser is the precursor of the two main co-agonists of the N-methyl-D-aspartate receptors, glycine and D-
ƐĞƌŝŶĞ͘�ZĞŵĂƌŬĂďůǇ͕�ĂƐƚƌŽĐǇƚĞƐ�ĂůƐŽ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĚŝƐŽƌĚĞƌƐ�ďǇ�ǀ ĂƌŝŽƵƐ�ŵĞĐŚĂŶŝƐŵƐ͕ �
ŝŶĐůƵĚŝŶŐ�ŵĞƚĂďŽůŝĐ�ĂůƚĞƌĂƟŽŶƐ�ϭ͘

Here, we generated human mature astrocytes from pluripotent stem cells (hiPSC) to get a picture of the
ĐŚĂŶŐĞƐ�ƚŚĂƚ�ŽĐĐƵƌ�ĚƵƌŝŶŐ�ĂƐƚƌŽĐǇƚĞƐ�Ěŝī ĞƌĞŶƟĂƟŽŶ͘ ��Ǉ�ƵƐŝŶŐ�ĂŶ�ŝŶƚĞŐƌĂƚĞĚ�ŵƵůƟ-omics approach, we
ƚƌĂĐŬĞĚ�ĂƐƚƌŽĐǇƚĞƐ�Ăƚ�Ěŝī ĞƌĞŶƚ�ƟŵĞƐ�ŽĨ�Ěŝī ĞƌĞŶƟĂƟŽŶ͕ �ƐŚŽǁ ŝŶŐ�ƚŚĂƚ�ƵƉ�ƚŽ�ϯϬ�ĚĂǇƐ�ĂǆŽŶ�ŐƵŝĚĂŶĐĞ�
processes, folate cycle, pyrimidine and amino acid metabolism were prevalent, along with sphingolipid
ƐǇŶƚŚĞƐŝƐ͘ ��ŽŶƐŝƐƚĞŶƚ�ǁ ŝƚŚ�ƚŚĞ�ƉƌŽůŝĨĞƌĂƟŽŶ�ĂŶĚ�ĐĞůůƵůĂƌ�ŵĂƚƵƌĂƟŽŶ�ƉƌŽĐĞƐƐĞƐ�ƚŚĂƚ�ĂƌĞ�ƚĂŬŝŶŐ�ƉůĂĐĞ͕�ĂůƐŽ
ŵĞƚĂďŽůŝƚĞƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ƐĞƌŝŶĞ�ƉĂƚŚǁ ĂǇ�ƐŚŽǁ ĞĚ�ƚŚĞ�ƐĂŵĞ�ďŝŽƐǇŶƚŚĞƟĐ�ƟŵĞ�ĐŽƵƌƐĞ�Ϯ͘

We have recently reported that the levels of the enzymes of the PP are increased in Alzheimer’s disease
ďƌĂŝŶƐ�ϯ ͘�&ŽůůŽǁ ŝŶŐ�ƚŚŝƐ�ŽďƐĞƌǀ ĂƟŽŶ͕ �ǁ Ğ�Žǀ ĞƌĞǆƉƌĞƐƐĞĚ�W, ' � , ͕ �Ŵ�d�Žƌ�ŴW�ŝŶ�ƚŚĞ�ŚŝŴ�-derived
ĂƐƚƌŽĐǇƚĞ�ŵŽĚĞů�ĂŶĚ�ƐŝŐŶŝĮ ĐĂŶƚ�ŵĞƚĂďŽůŝĐ�ĂůƚĞƌĂƟŽŶƐ�ǁ ere apparent. These results provide a valuable
ŵŽĚĞů�ĨŽƌ�ĚĞǀ ĞůŽƉŝŶŐ�ƉŽƚĞŶƟĂů�ŶŽǀ Ğů�ĂƉƉƌŽĂĐŚĞƐ�ƚŽ�ĂĚĚƌĞƐƐ�ďƌĂŝŶ�ĚŝƐĞĂƐĞƐ͕ �ĞƐƉĞĐŝĂůůǇ�ƚŚŽƐĞ�ƌĞůĂƚĞĚ�ƚŽ�
ƐĞƌŝŶĞ�ŵĞƚĂďŽůŝƐŵ�ĂůƚĞƌĂƟŽŶƐ͘
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Abstract

Background. SARS-CoV-2 is a highly transmissible pathogenic beta-coronavirus that caused Covid-19
pandemic since 2019. The striking variability of symptoms, with lymphopenia, cytokine storm,
ŶĞƵƌŽĚĞŐĞŶĞƌĂƟŽŶ�ĂŶĚ�ŚǇƉĞƌĐŽĂŐƵůŽƉĂƚŚǇ͕�ŚŝŐŚůŝŐŚƚĞĚ�ƚŚĞ�ƵƌŐĞŶĐĞ�ƚŽ�ĐŚĂƌĂĐƚerize the molecular
ŶĞƚǁ ŽƌŬƐ�ŝŶǀ Žůǀ ĞĚ͘ �/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕ �ƉĞƌŝƉŚĞƌĂů�ůǇŵƉŚŽĐǇƚĞƐ�ďƌŝŶŐ�ƚŚĞ�ĐĞůůƵůĂƌ�ďĂƐŝƐ�ŽĨ�ĂĚĂƉƚĂƟǀ Ğ�ŝŵŵƵŶĞ�
responses, thus playing a considerable role as predictors of Covid-19 outcomes.

Methods. Fluorescence-ĂĐƟǀ ĂƚĞĚ�ĐĞůů�ƐŽƌƟŶŐ�;&��^Ϳ�ǁ ĂƐ�ĐŽŵďŝŶĞĚ�ǁ ŝƚŚ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇ�;D ^Ϳ�ƚŽ�ƉƵƌŝĨǇ�
and analyze the protein cargo of 100,000 T and 100,000 B cells from pooled plasma of Covid-ϭϵ�ƉĂƟĞŶƚƐ�;/Ϳ͕ �
ƌĞĐŽǀ ĞƌĞĚ�;ZͿ�ĂŶĚ�ŚĞĂůƚŚǇ�ƐƵďũĞĐƚƐ�;, Ϳ͘ �Y ƵĂŶƟĮ ĞĚ�Ɖroteins were processed with Ingenuity Pathway
�ŶĂůǇƐŝƐ�;/W�Ϳ�ĨŽƌ�ĨƵŶĐƟŽŶĂů�ĞŶƌŝĐŚŵĞŶƚ͘ �s ĂůŝĚĂƟŽŶ�ŽĨ�ƉƵƚĂƟǀ Ğ�ƉƌŽƚĞŝŶƐ�ǁ ĂƐ�ƉĞƌĨŽƌŵĞĚ�ŽŶ�ƉůĂƐŵĂ�
specimens from expanded cohorts of I and H.

Results ͘ �ϮϮϭ�;/Ϳ͕ �ϭϲϱ�;ZͿ�ĂŶĚ�Ϯϯϰ�;, Ϳ�ƉƌŽƚĞŝŶƐ�ǁ ĞƌĞ�ƋƵĂŶƟĮ ĞĚ�ŝŶ�d�ĐĞůůƐ͖ �ϮϬϱ�;/Ϳ͕ �ϭϭϴ�;ZͿ�ĂŶĚ�ϭϲϭ�;, Ϳ�ƉƌŽƚĞŝŶƐ�
in B cells. I pool was devoid of lung healing proteins while expressed proteins of cytoskeleton remodeling,
ŝŶŇĂŵŵĂƟŽŶ͕ �ƉƌŽƚĞĂƐŽŵĂů�ĂĐƟǀ ŝƚǇ͕�ǀ ŝƌƵƐ�ĞŶƚƌǇ͕�ĐŽĂŐƵůĂƟŽŶ͕ �ĂŶĚ�ŵĞƚĂďŽůŝĐ�Ɛǁ ŝƚĐŚ͘ �/W��ƐƵŐŐĞƐƚĞĚ�ƚŚĞ�
ŝŶƚĞƌƉůĂǇ�ďĞƚǁ ĞĞŶ�ŝŶŇĂŵŵĂƟŽŶ͕ �ǀ ŝƌĂů�ŝŶĨĞĐƟŽŶ͕ �ĂŶĚ�ĐŽĂŐƵůĂƟŽŶ�ĐĂƐĐĂĚĞ�ďǇ�ĐŽŶĮ ƌŵŝŶŐ�ƚŚĞ�ĂĐƵƚĞ�ƉŚĂƐĞ�
ƌĞƐƉŽŶƐĞ�ƐŝŐŶĂůůŝŶŐ͕�ǀ ĂƐĐƵůĂƌ�ĚǇƐĨƵŶĐƟŽŶ͕ �ĂŶĚ�ƚŚĞ�ŝŶĨĞĐƟŽŶ�ďǇ�ZE �-ǀ ŝƌƵƐĞƐ͘ �/ŶƚĞƌĞƐƟngly, we report that
ĐŽĂŐƵůĂƟŽŶ�ŝƐ�ŝŵƉĂŝƌĞĚ�ĂƐ�ƐŚŽǁ Ŷ�ďǇ�ƚŚĞ�Žǀ ĞƌĞǆƉƌĞƐƐĞĚ�ůĞǀ ĞůƐ�ŽĨ�ƚŚĞ�ƉůĂƚĞůĞƚ�ĨĂĐƚŽƌ�ϰ�;W&ϰͿ�ŝŶ�ƉĂƟĞŶƚƐ͕ �ƚŚĂƚ�
ǁ ĞƌĞ�ĐŽŶĮ ƌŵĞĚ�ŝŶ�ƚŚĞ�ǀ ĂůŝĚĂƟŽŶ�ƐĞƚ͘ �dŚĞƐĞ�ĚĂƚĂ�ƉƌŽǀ ŝĚĞ�ƵƐĞĨƵů�ƚŽŽůƐ�ŝŶ�ƚŚĞ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƌĞƐƉŽŶƐĞ�ƚŽ�
Covid-19 and to predict the outcomes.

Categories

Proteins



144

E �� ;WͿ, �ƌĞŐĞŶĞƌĂƟŽŶ�ǀ ŝĂ�ƌĞŶĞǁ ĂďůĞ�ŚǇĚƌŽŐĞŶ͗ �ŚĞƌĞ�ĐŽŵĞƐ�Ă�robust [FeFe]-
ŚǇĚƌŽŐĞŶĂƐĞ�;ǁ ŝƚŚ�Ă�ůŝƩ ůĞ�ŚĞůƉ�ĨƌŽŵ�ƌĞĚŽǆ�ĨƌŝĞŶĚƐͿ͘

&ƌĂŶĐĞƐĐĂ�sĂůĞƫ 1, Francisco Gasteazoro2, Gianluca Catucci1, Lisa Barbieri1, Alessandro Dalla Costa1,
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D ŽƌĞůŽƐ͕ �/ŶƐƟƚƵƚŽ�WŽůŝƚĠĐŶŝĐŽ�EĂĐŝŽŶĂů͕��ƚůĂĐŚŽůŽĂǇĂ͕ �D ŽƌĞůŽƐ͕ �D ĞǆŝĐŽ

Abstract

NAD(P)H cofactors are crucial for bio-catalysis and in turn can generate higher value compounds such as
regio- and stereo-ƐĞůĞĐƟǀ Ğ�ŝŶƚĞƌŵĞĚŝĂƚĞƐ�Žƌ�Į ŶĂů�ƉƌŽĚƵĐƚƐ�ĨŽƌ�Į ŶĞ�ĐŚĞŵŝĐĂůƐ�ĂŶĚ�ƉŚĂƌŵĂĐĞƵƟĐƐ͘ �D ĂŶǇ�
ƌĞŐĞŶĞƌĂƟŽŶ�ƐǇƐƚĞŵƐ�ƉƌŽƉŽƐĞĚ�ƐƵī Ğƌ�ĨƌŽŵ�ĚƌĂǁ ďĂĐŬƐ�ƐƵĐŚ�ĂƐ�ĂĐĐƵŵƵůĂƟŶŐ�ďǇ-ƉƌŽĚƵĐƚƐ͕ �ĂĐŝĚŝĮ ĐĂƟŽŶ�ϭ�
ĂŶĚ�ƌĞƋƵŝƌĞŵĞŶƚ�ĨŽƌ�ƉƵƌŝĮ ĐĂƟŽŶ�ŽĨ�ƚŚĞ�ƉƌŽĚƵĐƚ�ŽĨ�ŝŶƚĞƌĞƐƚ�ĨŽƌ�ǁ ŚŝĐŚ�ƚŚĞ�ĐŽĨĂĐƚŽƌ�ƌĞŐĞŶĞƌĂƟŽŶ�ŝƐ�ĂŶĐŝůůĂƌǇ͘

�ůƚĞƌŶĂƟǀ ĞůǇ͕�ƚŚĞ�ƵƐĞ�ŽĨ�ŐĂƐĞŽƵƐ�ŚǇĚƌŽŐĞŶ�ĂůůŽǁ Ɛ�Ğĸ ĐŝĞŶƚ�ƌĞĐǇĐůŝŶŐ�ŽĨ�E ��;WͿ, �ǁ ŝƚŚŽƵƚ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�
by-products that could alter the pH or complicate product recovery. Also, the availability of cheap hydrogen
from renewable energy sources such as solĂƌ�ĂŶĚ�ǁ ŝŶĚ�ƉŽǁ ĞƌĞĚ�ĞůĞĐƚƌŽůǇƐŝƐ�Žƌ�ĚĂƌŬ�ĨĞƌŵĞŶƚĂƟŽŶ�ŽĨ�ǁ ĂƐƚĞƐ�
[2,3] can ensure the sustainability of the process and be in line with a circular economy paradigm.

, ĞƌĞ�ǁ Ğ�ĚĞŵŽŶƐƚƌĂƚĞ�ĂŶ�ĂƌƟĮ ĐŝĂů�ĂŶĚ�ƐƚĂďůĞ�ƚǁ Ž-component protein system able to sustain a good NADPH
ƌĞŐĞŶĞƌĂƟŽŶ�ƌĂƚĞ�ĨƌŽŵ�ŚǇĚƌŽŐĞŶ͕ �ďĂƐĞĚ�ŽŶ�ƚŚĞ�ŵŽĚƵůĂƌ�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ŶŽŶ-physiological partners as
already successfully employed in other “Molecular Lego" approaches [4-9]. We exploit the very robust,
ŚŝŐŚůǇ�ĂĐƟǀ Ğ�ĂŶĚ�ŽǆǇŐĞŶ�ƌĞƐŝůŝĞŶƚ�&Ğ&Ğ-hydrogenase CbA5H from Clostridium beijerinckii, previously
ŝĚĞŶƟĮ ĞĚ�ŝŶ�ŽƵƌ�ŐƌŽƵƉ�ϭϬ-11] combined with a reductase (BMR) from WƌŝĞƐƟĂ�ŵĞŐĂƚĞƌŝƵŵ . The system
shows a good stability as evaluated by DSC and it was demonstrated to reach up to 28±2 nmol NADPH
regenerated s-1 mg of hydrogenase-1 (TOF: 126±9 min-1) and 0.46±0.04 nmol NADH regenerated s-1 mg of
hydrogenase-1 (TOF: 2.1±0.2 min-1).

The system is first of its kind based on a [FeFe]-hydrogenase.  
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E Ğǁ �ƐĞůĞĐƟǀ Ğ�E -acylethanolamine-hydrolyzing acid amidase inhibitors: design,
synthesis, and biological effects. 

Ornella Xynomilakis1, Alessandra Mingione1, ^ŝůǀ ĂŶĂ��ĂƐĂƟ1, Paola Signorelli2, Pierangela Ciuffreda1, Roberta

KƩ ƌŝĂ1
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Abstract

The endocannabinoid system (ECS) is a lipid signaling system involved in a wide range of physiological and
ƉĂƚŚŽůŽŐŝĐĂů�ƉƌŽĐĞƐƐĞƐ�ůŝŬĞ�ĂƉƉĞƟƚĞ͛Ɛ�ĐŽŶƚƌŽů͕�ƐƚƌĞƐƐ�ĂŶĚ�ŵĂŝŶƚĞŶĂŶĐĞ�ŽĨ�ŚŽŵĞŽƐƚĂƐŝƐ͕ �ŝŵŵƵŶĞ�ĂŶĚ�
ŝŶŇĂŵŵĂƚŽƌǇ�ƌĞƐƉŽŶƐĞ͕�ĐĞůů�ƉƌŽůŝĨĞƌĂƟŽŶ�ĂŶĚ�ŵŝŐƌĂƟŽŶ͘ �>ĂƚĞƐƚ�ƐƚƵĚŝĞƐ�ƉƌŽƉŽƐĞ�ƚŚĞ�ŝŶŚŝďŝƟŽŶ�ŽĨ�ƚŚĞ����
ĚĞŐƌĂĚĂƟǀ Ğ�ĞŶǌǇŵĞƐ͕ �ůŝŬĞ�ŵŽŶŽĂĐǇůŐůǇĐĞƌŽů�ůŝƉĂƐĞ�;D �' >Ϳ͕ �ĨĂƩǇ�ĂĐŝĚ�ĂŵŝĚĞ�ŚǇĚƌŽůĂƐĞ�;&��, Ϳ�ĂŶĚ�E -
acylethanolamine-hydrolyzing acid amidase (NAAA), as a pharmacological tool to modulate the
endogenous E�Ɛ�ƚŽŶĞ͘�dŚĞ����ƉĂůŵŝƚŽǇůĞƚŚĂŶŽůĂŵŝĚĞ�;W��Ϳ�ŝƐ�ĂŶ�ĞŶĚŽŐĞŶŽƵƐ�ƉŽƚĞŶƚ�ĂŶƟ-inflammatory 
ĂŐĞŶƚ�ĂŶĚ�ŝƚƐ�ĂĐƟǀ ŝƚǇ�ŝƐ�ƌĞŐƵůĂƚĞĚ�ďǇ�E -acylethanolamine acid amidase (NAAA) [1]. Here we report the
ĚĞƐŝŐŶ͕ �ƐǇŶƚŚĞƐŝƐ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ŶĞǁ �W���ŵŝŵŝĐƐ͕ �ŝŶ�ǁ ŚŝĐŚ�ƚhe amide moiety is replaced by a urea
group, as N-acylethanolamine-hydrolyzing acid amidase (NAAA) inhibitors. The inhibitory ability was also
evaluated by a fluorescence high-throughput screening method on human recombinant NAAA that allowed 
to select moƌĞ�ĂĐƟǀ Ğ�ĐŽŵƉŽƵŶĚƐ͘ �t Ğ�ĂůƐŽ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĞ�ĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƐĞůĞĐƚĞĚ�ŵŽůĞĐƵůĞƐ�ƚŽ�ƌĞĚƵĐĞ�
ŝŶŇĂŵŵĂƟŽŶ�ĂŶĚ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ŝŶ�Ă�WĂƌŬŝŶƐŽŶΖƐ�ĚŝƐĞĂƐĞ�ĐĞůůƵůĂƌ�ŵŽĚĞů�ĚƵĞ�ƚŽ�ƚŚĞ���^�ƌŽůĞ�ŝŶ�ŶĞƵƌŽ-
ŝŶŇĂŵŵĂƟŽŶ�ĂŶĚ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ƉƌĞǀ ĞŶƟŽŶ�Ϯ͕ ϯ ͘�dŽŐĞƚŚĞƌ�ŽƵr results suggest the new proposed
ŵŽůĞĐƵůĞƐ�ĂŶĚ�E ����ĞŶǌǇŵĞ�ĂƐ�ƉƌŽŵŝƐŝŶŐ�ƉŚĂƌŵĂĐŽůŽŐŝĐĂů�ƚŽŽů�ĂŐĂŝŶƐƚ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĚŝƐĞĂƐĞ͘
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�ǆƉůŽƌŝŶŐ�ƚŚĞ�ŵŽůĞĐƵůĂƌ�Ğǀ ŽůƵƟŽŶ�ŽĨ�Žǀ ŽƚŚŝŽů�ďŝŽƐǇŶƚŚĞƐŝƐ
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Abstract

Ovothiols are 5-ƚŚŝŽŚŝƐƟĚŝŶĞƐ�ĞŶĚŽǁ ĞĚ�ǁ ŝƚŚ�ĂŶƟŽǆŝĚĂŶƚ�ĂŶĚ�ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�ƉƌŽƉĞƌƟĞƐ�ĂŶĚ�ƐǇŶƚŚĞƐŝǌĞĚ�
ďǇ�ŵĂƌŝŶĞ�ŝŶǀ ĞƌƚĞďƌĂƚĞƐ͕ �ƉƌŽƟƐƚƐ͕ �ĂŶĚ�ďĂĐƚĞƌŝĂ͘ �K ǀ ŽƚŚŝŽů�ďŝŽƐǇŶƚŚĞƐŝƐ�ŝƐ�ĐĂƚĂůǇǌĞĚ�ďǇ�ƚǁ Ž�ĞŶǌǇŵĞƐ͗ �ϱ-
ŚŝƐƟĚǇůĐǇƐƚĞŝŶĞ�ƐƵůĨŽǆŝĚĞ�ƐǇŶƚŚĂƐĞ�;K ǀ Ž�Ϳ�ĂŶĚ�ƉǇridoxal phosphate-dependent lyase (OvoB) (1). Previous
ďŝŽŝŶĨŽƌŵĂƟĐƐ�ĂŶĂůǇƐĞƐ�ŚĂǀ Ğ�ŚŝŐŚůŝŐŚƚĞĚ�ƚŚĂƚ�K ǀ Ž��ŝƐ�ŚŝŐŚůǇ�ĐŽŶƐĞƌǀ ĞĚ�ŝŶ�D ĞƚĂǌŽĂ͕ �ĚĞƐƉŝƚĞ�ƚŚĞ�ůŽƐƐ�ŽĨ�ƚŚĞ�
Žǀ Ž��ŐĞŶĞ�ŝŶ��ĐĚŝƐŽǌŽĂ�ĂŶĚ�s ĞƌƚĞďƌĂƚĂ͘ ��ĚĚŝƟŽŶĂůůǇ͕�ƚǁ Ž�ĐĂƐĞƐ�ŽĨ�ŚŽƌŝǌŽŶƚĂů�ŐĞŶĞ�ƚƌĂŶƐĨĞƌ�;, ' T) have been
ŝĚĞŶƟĮ ĞĚ�ŝŶ�ZŽƟĨĞƌĂ��ĚĞůůŽŝĚĞĂ�ĂŶĚ�ŝŶ�, ǇĚƌŽǌŽĂ�;ϮͿ͘ �dŚĞ�ŽďũĞĐƟǀ Ğ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ŝƐ�ƚŽ�ĚĞĞƉĞŶ�Ğǀ ŽůƵƟŽŶĂƌǇ�
ĂƐƉĞĐƚƐ�ĂŶĚ�ƚŚĞ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƚŚŝƐ�ŵĞƚĂďŽůŝĐ�ƉĂƚŚǁ ĂǇ�ǁ ŝƚŚŝŶ�ƚŚĞ�ŵĞƚĂǌŽĂŶ�ůŝŶĞĂŐĞ�ďǇ�ĨŽĐƵƐŝŶŐ�ŽŶ�ƚŚĞ�
Cnidaria phylum. Cnidarians are ƉĂƌƟĐƵůĂƌůǇ�ŝŶƚƌŝŐƵŝŶŐ�ĨŽƌ�ƚŚŝƐ�ŝŶǀ ĞƐƟŐĂƟŽŶ�ĚƵĞ�ƚŽ�ƚŚĞŝƌ�ĞĂƌůǇ�ďƌĂŶĐŚŝŶŐ�
ƉŽƐŝƟŽŶ�ŝŶ�ƚŚĞ�ĂŶŝŵĂů�ŬŝŶŐĚŽŵ�ĂŶĚ�ƚŚĞŝƌ�ĐůŽƐĞ�ƌĞůĂƟŽŶƐŚŝƉ�ǁ ŝƚŚ�ďŝůĂƚĞƌŝĂŶƐ͘ �D ŽƌĞŽǀ Ğƌ͕�ƚŚĞǇ�ƌĞƉƌĞƐĞŶƚ�ĂŶ�
ĞǆƚƌĂŽƌĚŝŶĂƌǇ�ĞǆĂŵƉůĞ�ŽĨ�ŵŽůĞĐƵůĂƌ�Ěŝǀ ĞƌƐŝĮ ĐĂƟŽŶ�ŽĨ�Žǀ ŽƚŚŝŽů�ďŝŽƐǇŶƚŚĞƐŝs, as Anthozoa conserved the
canonical OvoA structure, Medusozoa lost OvoA, while Hydrozoa reacquired it through HGT (2). In this
ƐƚƵĚǇ͕�ďǇ�ŐĞŶŽŵŝĐ�ĂŶĂůǇƐŝƐ͕ �ǁ Ğ�ĨŽƵŶĚ�ƚŚĂƚ�ƚŚĞ�ŚǇĚƌŽǌŽĂŶ��ůǇƟĂ�ŚĞŵŝƐƉŚĂĞƌŝĐĂ�ĚŝƐƉůĂǇƐ�Ă�ƐŝŶŐůĞ�ƚƌĂŶƐĐƌŝƉƚ�
that combines ovoB and ovoA coding regions. We cloned ovoB and ovoA and produced the recombinant
ƉƌŽƚĞŝŶƐ�ƚŽ�ƌĞƉůĞŶŝƐŚ�ƚŚĞ�ĞŶǌǇŵĂƟĐ�ĂĐƟǀ ŝƟĞƐ�ŶĞĐĞƐƐĂƌǇ�ĨŽƌ�Žǀ ŽƚŚŝŽů�ďŝŽƐǇŶƚŚĞƐŝƐ�ŝŶ�ǀ ŝƚƌŽ͘ �&ŝŶĂůůǇ͕�ǁ Ğ�ŚĂǀ Ğ�
ŝĚĞŶƟĮ ĞĚ�ƚŚĞ�ĐĞůůƵůĂƌ�ƚŚŝŽůƐ�ŝŶ�ŬĞǇ�ĐŶŝĚĂƌŝĂŶ�ƐƉĞĐŝĞƐ�ďǇ�>�-MS. Overall our results shed light on the origin
ĂŶĚ�Ěŝǀ ĞƌƐŝĮ ĐĂƟŽŶ�ŽĨ�Žǀ ŽƚŚŝŽů�ďŝŽƐǇŶƚŚĞƐŝƐ͕ �Őŝǀ ŝŶŐ�ŶĞǁ �ŝŶƐŝŐŚƚƐ�ŝŶƚŽ�ƚŚĞ�ƌĞůĂƟŽŶƐŚŝƉ�ŽĨ�ŵĂƌŝŶĞ�ŽƌŐĂŶŝƐŵƐ�
with their environment and food habits.
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ROLE OF DIACYLGLYCEROL KINASES IN ACUTE MYELOID LEUKEMIA

Teresa Gravina1, Chiara Maria Teresa Boggio1, Elisa Gorla1, Silvia Polidoro1, Sara Centonze1, Daniela

Ferrante2, Monia Lunghi3, Andrea Graziani4, Davide Corà1, Gianluca Baldanzi1

1Department of dƌĂŶƐůĂƟŽŶĂů�D ĞĚŝĐŝŶĞ͕��ĞŶƚĞƌ�ĨŽƌ�dƌĂŶƐůĂƟŽŶĂů�ZĞƐĞĂƌĐŚ�ŽŶ��ůůĞƌŐŝĐ�ĂŶĚ��ƵƚŽŝŵŵƵŶĞ�

Diseases (CAAD), University of Piemonte Orientale, Novara, Italy. 2Department of Health Sciences,

University of Piemonte Orientale, Novara, Italy. 3�ŝǀ ŝƐŝŽŶ�ŽĨ�, ĞŵĂƚŽůŽŐǇ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�dƌĂŶƐůĂƟŽŶĂů�

Medicine, University of Piemonte Orientale, Novara, Italy. 4Department of Molecular Biotechnology and

Health Sciences, Molecular Biotechnology Center (MBC), University of Turin, Torino, Italy

Abstract

�ŝĂĐǇůŐůǇĐĞƌŽů�ŬŝŶĂƐĞƐ�;� ' <Ϳ�ƉůĂǇ�Ă�ƌŽůĞ�ŝŶ�ĐĞůů�ƚƌĂŶƐĨŽƌŵĂƟŽŶ�ďƵƚ�ĂůƐŽ�ŝŶ�ŝŵŵƵŶŽƐƵƌǀ ĞŝůůĂŶĐĞ�ĂŐĂŝŶƐƚ�
tumors. Cancer expression databases highlight a strong overexpression of several DGK isoforms in acute
ŵǇĞůŽŝĚ�ůĞƵŬĞŵŝĂ�;�D >Ϳ�ƚƵŵŽƌ�ƟƐƐƵĞ�ĂŶĚ�ƐƉĞĐŝĮ ĐĂůůǇ�ŽĨ�� ' <�͕ �� ' <��ĂŶĚ�� ' <' ͕ �ǁ ŝƚŚŽƵƚ�Ă�ĐŽƌƌĞůĂƟŽŶ�ǁ ŝƚŚ�
ƐƉĞĐŝĮ Đ��D >�ƐƵďƚǇƉĞƐ͘ �/ŶƚĞƌĞƐƟŶŐůǇ͕�ŝŶ�ƐŽŵĞ�ĚĂƚĂďĂƐĞ͕�ŚŝŐŚ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�� ' <��ĂŶĚ�� ' <��ŶĞŐĂƟǀ ĞůǇ�
correlates with survival, while high DGKG expression leads to a more favorable prognosis. In line with this,
ƚŚĞ�ĨƵŶĐƟŽŶĂů�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ŐĞŶĞƐ�ĐŽ-ĞǆƉƌĞƐƐĞĚ�ǁ ŝƚŚ�ƚŚĞ�Ěŝī ĞƌĞŶƚ�ŝƐŽĨŽƌŵƐ�Ğǀ ŝĚĞŶĐĞ�Ěŝǀ ĞƌŐĞŶƚ�ŐĞŶĞƟĐ�
programs between DGKA and DGKG.

dŽ�ǀ ĞƌŝĨǇ�ƚŚĞ�ƐƵŝƚĂďŝůŝƚǇ�ŽĨ�� ' <�ĂƐ�ƚŚĞƌĂƉĞƵƟĐ�ƚĂƌŐĞƚƐ�ǁ Ğ�ƚƌĞĂƚĞĚ�ƚŚĞ�, >-60 and HEL cellular models with
� ' <�ŝŶŚŝďŝƚŽƌƐ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ƚŚĞŵ�ƚŽ�ŚĞĂůƚŚǇ�ĚŽŶŽƌ͛Ɛ�ůǇŵƉŚŽĐǇƚĞƐ͘ �t Ğ�ŽďƐĞƌǀ ĞĚ�Ă�ƐƉĞĐŝĮ Đ�ƐĞŶƐŝƟǀ ŝƚǇ�ƚŽ�
ZϱϵϬϮϮ�ĂŶĚ�Zϱϵϵϰϵ ͕ �ƚǁ Ž�ƉŽŽƌůǇ�ƐĞůĞĐƟǀ Ğ�ŝŶŚŝďŝƚŽƌƐ͕ �ǁ ŚŝĐŚ�ƉƌŽŵŽƚĞ�ĐĞůů�ĂĐĐƵŵƵůĂƟŽŶ�ŝŶ�ƚŚĞ�̂ �ƉŚĂƐĞ͘�
Conversely, the DGKA specific CU-ϯ�ĂŶĚ��D �ϲϯϵϳ ϱϮ�ĂƌĞ�ŶĞĂƌůǇ�ŝŶĞī ĞĐƟǀ Ğ͘

/Ŷ�ƚŚĞ�ƐĞĂƌĐŚ�ĨŽƌ�ŶŽǀ Ğů�ƚŚĞƌĂƉĞƵƟĐ�ƚĂƌŐĞƚƐ�ĨŽƌ��D >͕ �ƚŚŽƐĞ�ĚĂƚĂ�ŝŶĚŝĐĂƚĞ�ƚŚĂƚ�� ' <�ƉůĂǇ�Ă�ƌĞůĞǀ ĂŶƚ�ĂŶĚ�
isoform-ƐƉĞĐŝĮ Đ�ƌŽůĞ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕�ƚŚĞ�� ' <��ŝƐŽĨŽƌŵ�ĂƉƉĞĂƌƐ�ƌĞůĞǀ ĂŶƚ�ĂůƚŚŽƵŐŚ�ŝƚƐ�ŝŶŚŝďŝƟŽŶ�ŝƐ�ŶŽƚ�
sufficient to impair AML cell viability. 

Categories

Tumor Biochemistry



173

/&ϭ͕ �ƚŚĞ�ĞŶĚŽŐĞŶŽƵƐ�ƌĞŐƵůĂƚŽƌ�ŽĨ��dW�ƐǇŶƚŚĂƐĞ͕�ĚŽĞƐ�ŶŽƚ�ŝŶŚŝďŝƚ�ŽǆŝĚĂƟǀ Ğ�
ƉŚŽƐƉŚŽƌǇůĂƟŽŶ�ŝŶ�ĐĂŶĐĞƌ�ĐĞůůƐ�ĂŶĚ�ƉƌŽŵŽƚĞƐ�ƉƌŽůŝĨĞƌĂƟŽŶ�ĂŌĞƌ�ĂŶŽǆŝĂ-mimicking
ƐƚƌĞƐƐ�ĐŽŶĚŝƟŽŶƐ͘

sĂůĞŶƟŶĂ��Ğů��ŽƩ Ž͕ �' ŝĂŶůƵĐĂ�̂ ŐĂƌďŝ͕�ZŝĐĐĂƌĚŽ�ZŝŐŚĞƫ ͕ �̂ ŝůǀ ŝĂ�' ƌŝůůŝŶŝ͕��ůĂƵĚŝĂ��ĂŶŶĂ͕ �' ŝĂŶĐĂƌůŽ�̂ ŽůĂŝŶŝ͕�
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Abstract

D ĂŶǇ�ĐĂŶĐĞƌ�ĐĞůůƐ�Žǀ ĞƌĞǆƉƌĞƐƐ�/&ϭ͕ �ƚŚĞ�ĞŶĚŽŐĞŶŽƵƐ�ƉƌŽƚĞŝŶ�ƚŚĂƚ�ďŝŶĚƐ�ƚŽ�ƚŚĞ�ĐĂƚĂůǇƟĐ�ĚŽŵĂŝŶ�ŽĨ��dW�
synthase and inhibits ATP hydrolysis when ƚŚĞ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ŵĞŵďƌĂŶĞ�ƉŽƚĞŶƟĂů�;ΔμΗ+) falls, as occurs in 
the anoxic areas of solid tumors [1]. IF1 has also been reported to play a role in mitochondrial cristae
ƐƚƌƵĐƚƵƌĞ�ŽƌŐĂŶŝǌĂƟŽŶ�ĂŶĚ�ƌĞƐŝƐƚĂŶĐĞ�ƚŽ�ĂƉŽƉƚŽƐŝƐ�Ϯ͕ �ϯ ͘�, ĞƌĞ͕�ǁ Ğ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚĞ�ƌŽůĞ�ŽĨ�/&ϭ�ŝŶ�ƌĞŐƵůĂƟŶŐ�
ďŝŽĞŶĞƌŐĞƟĐƐ�ƵŶĚĞƌ�ƉŚǇƐŝŽůŽŐŝĐĂů�ĂŶĚ�ƐƚƌĞƐƐ�ĐŽŶĚŝƟŽŶƐ͘ �dŽ�ƚŚŝƐ�ĞŶĚ͕ �ǁ Ğ�ŐĞŶĞƌĂƚĞĚ�/&ϭ-silenced clones of
ŽƐƚĞŽƐĂƌĐŽŵĂ�;ϭϰϯ�Ϳ�ĂŶĚ�ĐŽůŽŶ�ĐĂƌĐŝŶŽŵĂ�;, �dϭϭϲͿ�ĐĞůůƐ͘ ��ŶĂůǇƐŝƐ�ŽĨ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ŵĞŵďƌĂŶĞ�ƉŽƚĞŶƟĂů͕�
ATP synthesis, and oxygĞŶ�ĐŽŶƐƵŵƉƟŽŶ�ƌĂƚĞ�ƌĞǀ ĞĂůĞĚ�ŶŽ�ƐŝŐŶŝĮ ĐĂŶƚ�ĐŚĂŶŐĞƐ�ŽĨ�ƚŚĞƐĞ�ďŝŽĞŶĞƌŐĞƟĐ�
ƉĂƌĂŵĞƚĞƌƐ�ŝŶ�ƐŝůĞŶĐĞĚ�ĐůŽŶĞƐ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƉĂƌĞŶƚĂů�ĐĞůůƐ͕ �ĚĞŵŽŶƐƚƌĂƟŶŐ�ƚŚĂƚ�/&ϭ�ĚŽĞƐ�ŶŽƚ�Ăī ĞĐƚ��dW�
ƐǇŶƚŚĞƐŝƐ�ĂŶĚ�ƚŚĞƌĞĨŽƌĞ�ŽǆŝĚĂƟǀ Ğ�ƉŚŽƐƉŚŽƌǇůĂƟŽŶ�;K yW, K^Ϳ�ŝŶ�ĐĂŶĐĞƌ�ĐĞůůƐ͘ �t Ğ�ƚŚĞŶ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚĞ�
ĂďŝůŝƚǇ�ŽĨ�/&ϭ�ƚŽ�ƉƌŽŵŽƚĞ�ƐƵƌǀ ŝǀ Ăů�ĂŶĚ�ƉƌŽůŝĨĞƌĂƟŽŶ�ĂŌĞƌ�ƐƚƌĞƐƐ�ĐŽŶĚŝƟŽŶƐ�ďǇ�ĞǆƉŽƐŝŶŐ�ĐĞůůƐ�ƚŽ�&��W͕�ĂŶ�
uncoupler that collapses ΔμΗ+. hŶĚĞƌ�ƚŚŝƐ�ĐŽŶĚŝƟŽŶ͕ �/&ϭ-expressing cells showed higher energy charge
than IF1-knockdown cells. IŶƚĞƌĞƐƟŶŐůǇ͕�ǁ Ğ�ĐŽƵůĚ�ĂůƐŽ�ŽďƐĞƌǀ Ğ�ĂŶ�ŝŶĐƌĞĂƐĞ�ŝŶ�ŵŝƚŽƉŚĂŐǇ�ŝŶ�ƉĂƌĞŶƚĂů�ĐĞůůƐ͕ �
ǁ ŚŝĐŚ�ǁ ĂƐ�ďĂůĂŶĐĞĚ�ďǇ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ďŝŽŐĞŶĞƐŝƐ͘ ��ŌĞƌ�ƵŶĐŽƵƉůĞƌ�ǁ ŝƚŚĚƌĂǁ Ăů͕�ƚŚĞ�ŐƌŽǁ ƚŚ�ŽĨ�/&ϭ-expressing
colon cancer cells that mainly rely on OXPHOS for energy was faster than the IF1-knockdown clones.
K ǀ ĞƌĂůů͕�ŽƵƌ�ƐƚƵĚǇ�ĚĞŵŽŶƐƚƌĂƚĞƐ�ƚŚĂƚ�/&ϭ�ĚŽĞƐ�ŶŽƚ�ŝŶŚŝďŝƚ�ƚŚĞ�ƉŚǇƐŝŽůŽŐŝĐĂů�ĂĐƟǀ ŝƚǇ�ŽĨ��dW�ƐǇŶƚŚĂƐĞ͕�ďƵƚ�ďǇ�
ŝŶŚŝďŝƟŶŐ�ŝƚƐ��dW�ŚǇĚƌŽůǇƟĐ�ĂĐƟǀ ŝƚǇ�ŝƚ�ĐĂŶ�ĐŽŶĨĞƌ�Ă�ƉƌŽůŝĨĞƌĂƟǀ Ğ�ĂĚǀ ĂŶƚĂŐĞ�ƚŽ�ĐĂŶĐĞƌ�ĐĞůůƐ�ĞǆƉŽƐĞĚ�ƚŽ�ĂŶŽǆŝĐ-
mimickŝŶŐ�ƐƚƌĞƐƐ�ĐŽŶĚŝƟŽŶƐ͘ �
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dŚĞ�ƉƌŽƚĞŝŶ�ĐŽƌŽŶĂ�ĐŚĂŶŐĞƐ�ƚŚĞ�ďŝŽůŽŐŝĐĂů�Ğī ĞĐƚ�ŽĨ�ŐŽůĚ�ŶĂŶŽƉĂƌƟĐůĞƐ�ŝŶ�ďƌĞĂƐƚ�
cancer cells
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Abstract

' ŽůĚ�ŶĂŶŽƉĂƌƟĐůĞƐ�;�ƵEWƐͿ�ĂƌĞ�ĞŵĞƌŐŝŶŐ�ĂƐ�ĞůĞĐƟǀ Ğ�ĐĂŶĚŝĚĂƚĞƐ�ĨŽƌ�ƐĞůĞĐƟǀ Ğ�ďƌĞĂƐƚ�ĐĂŶĐĞƌ�ĚĂŵĂŐĞ�;ϭͿ͘ �
, Žǁ Ğǀ Ğƌ͕�ƚŚĞŝƌ�ƵƐĞ�ŝŶ�ĐůŝŶŝĐĂů�ƉƌĂĐƟĐĞ�ƌĞŵĂŝŶƐ�ůŝŵŝƚĞĚ�ĚƵĞ�ƚŽ�ĂŶ�ŝŶĐŽŵƉůĞƚĞ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞ�ĨĂĐƚŽƌƐ�Ăƚ�
the bio-nano interface both in vitro and in vivo. Upon exposure to biological fluids, proteins rapidly adsorb 
ƚŽ��ƵEWƐ�ĂŶĚ�ĨŽƌŵ�ƉƌŽƚĞŝŶ�ĐŽƌŽŶĂ�;W�Ϳ͕ �ǁ ŚŝĐŚ�ĐĂŶ�ŵŽĚŝĨǇ�ƚŚĞ�ďŝŽůŽŐŝĐĂů�ŝĚĞŶƟƚǇ�ŽĨ�EWƐ͘ �dŽ�ƚŚŝƐ�ĞŶĚ͕ �ǁ Ğ�
hypothesized that the PC governs AuNPs-ďƌĞĂƐƚ�ĐĂŶĐĞƌ�ŝŶƚĞƌĂĐƟŽŶƐ�;ϮͿ͘ �dŽ�ƚĞƐƚ�ƚŚŝƐ�ŚǇpothesis, PC was
ĨŽƌŵĞĚ�ďǇ�ŝŶĐƵďĂƟŶŐ��ƵEWƐ�;ƐƉŚĞƌĞ- or star-shaped) in the cell culture medium (supplemented with 10%
fetal bovine serum) of SK-BR-3 (HER2 over-expressing breast cancer cell line) at 37°C and at different 
ŝŶĐƵďĂƟŽŶ�ƟŵĞƐ͘ �W��ĨŽƌŵĂƟŽŶ�ǁ ĂƐĂƐƐĞƐƐĞĚ�ďǇ�ĚǇŶĂŵŝĐ�ůŝŐŚƚ�ƐĐĂƩ ĞƌŝŶŐ�;�>^Ϳ͕ �ǌĞƚĂ�ƉŽƚĞŶƟĂů�
measurements, UV-Vis spectrophotometry, SDS-PAGE electrophoresis, Cryo-EM, and bicinchoninic acid
(BCA) assay. Mass spectrometry (MS)-ďĂƐĞĚ�ƉƌŽƚĞŽŵŝĐ�ĂŶĂůǇƐŝƐ�ǁ ĂƐ�ƵƐĞĚ�ƚŽ�ĂƐƐĞƐƐ�W��ĐŽŵƉŽƐŝƟŽŶ͘ ��Žth
Ěŝī ĞƌĞŶƚůǇ�ƐŚĂƉĞĚ�ŐŽůĚ�ŶĂŶŽƉĂƌƟĐůĞƐ�ǁ ŝƚŚŽƵƚ�W��ƐŝŐŶŝĮ ĐĂŶƚůǇ�ƌĞĚƵĐĞĚ�ƚŚĞ�ǀ ŝĂďŝůŝƚǇ�ŽĨ�̂ <-BR-3 cells by
ĂůƚĞƌŝŶŐ�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�ĂƉŽƉƚŽƟĐ�ƉƌŽƚĞŝŶƐ͘ �/ŶƚĞƌĞƐƟŶŐůǇ͕�W��ƌĞǀ ĞƌƐĞĚ�ƚŚĞƐĞ�Ğī ĞĐƚƐ͘ �̂ ŝŵŝůĂƌůǇ͕�ƚŚĞ�
presence of PC affected the uptake of AuNPs ďǇ�ĚĞĐƌĞĂƐŝŶŐ�ƚŚĞ�ůĞǀ Ğů�ŽĨ�ŝŶƚĞƌŶĂůŝǌĂƟŽŶ�ŝŶ�ďƌĞĂƐƚ�ĐĂŶĐĞƌ�
ĐĞůůƐ͘ �WƌĞůŝŵŝŶĂƌǇ�ƉƌŽƚĞŽŵŝĐ�ĚĂƚĂ�ƌĞǀ ĞĂůĞĚ�ƵŶŝƋƵĞ�ƉƌŽƚĞŝŶ�ƉĂƩ ĞƌŶƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƐŚĂƉĞ�ŽĨ��ƵEWƐ͘ �
�ŝŽŝŶĨŽƌŵĂƟĐ�ĂŶĂůǇƐĞƐ�ĂƌĞ�ƵŶĚĞƌǁ ĂǇ�ƚŽ�ŝĚĞŶƟĨǇ�ƉƌŽƚĞŝŶƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ƵƉƚĂŬĞ�ĂŶĚ�ďŝŽůŽŐŝĐĂů�Ğī ĞĐƚs of
�ƵEWƐ͘ �dŚĞƐĞ�Į ŶĚŝŶŐƐ�ĂƌĞ�ĞǆƉĞĐƚĞĚ�ƚŽ�ŚĂǀ Ğ�ŝŵƉůŝĐĂƟŽŶƐ�ĨŽƌ�ƚŚĞ�ĨƵƚƵƌĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ��ƵEWƐ-based
ĂŶƟĐĂŶĐĞƌ�ƚŚĞƌĂƉŝĞƐ͘
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The naturally occurring estrogen receptor-ĂĐƟǀ ĂƟŶŐ�ŵƵƚĂƟŽŶ��^Zϭzϱϯϳ ^�ƌĞǀ ĞĂůĞĚ�
ĞŶŚĂŶĐĞĚ�ƐƵƐĐĞƉƟďŝůŝƚǇ�ƚŽ�ĨĞƌƌŽƉƚŽƐŝƐ�ŝŶĚƵĐƟŽŶ�ŝŶ�ďƌĞĂƐƚ�ĐĂŶĐĞƌ�ĐĞůůƐ�ǁ ŝƚŚ�
ĂĐƋƵŝƌĞĚ�ƌĞƐŝƐƚĂŶĐĞ�ƚŽ�ĞƐƚƌŽŐĞŶ�ĚĞƉƌŝǀ ĂƟŽŶ
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Abstract

Most breast cancers are estrogen receptor-ƉŽƐŝƟǀ Ğ�;�ZнͿ�ĂŶĚ�ƚƌĞĂƚĞĚ�ǁ ŝƚŚ�ĞŶĚŽĐƌŝŶĞ�ƚŚĞƌĂƉǇ͘�, Žǁ Ğǀ Ğƌ͕�
ƌĞƐŝƐƚĂŶĐĞ�ůŝŵŝƚƐ�ŝƚƐ�Ğĸ ĐĂĐǇ͕�ĂŶĚ��Z�ŵƵƚĂƟŽŶƐ�ĂƐƐŽĐŝĂƚĞ�ǁ ŝƚŚ�ĞŶĚŽĐƌŝŶĞ-resistant cancers. Of note, we have
Ğǀ ŝĚĞŶĐĞ�ƚŚĂƚ�ĨĂƩǇ�ĂĐŝĚƐ�;&�Ϳ�ŵĞƚĂďŽůŝĐ�ƌĞƉrogramming and storage are involved in the response and
ĂĚĂƉƚĂƟŽŶ�ƚŽ�ůŽŶŐ-ƚĞƌŵ�ĞƐƚƌŽŐĞŶ�ĚĞƉƌŝǀ ĂƟŽŶ�;>d�� Ϳ͕ �Ă�ĐŽŶĚŝƟŽŶ�ƚŚĂƚ�ŵŝŵŝĐƐ��/�ƌĞƐŝƐƚĂŶĐĞ͘�
Here we characterized FA metabolism in a LTED cell model harboring a naturally occurring ER-ĂĐƟǀ ĂƟŶŐ�
mutaƟŽŶ�;�^Zϭzϱϯ ϳ ^Ϳ͘ �t Ğ�ĨŽƵŶĚ�ƚŚĂƚ�&��ƐǇŶƚŚĞƐŝƐ�ĂŶĚ�ƵƉƚĂŬĞ͕�ƚŽŐĞƚŚĞƌ�ǁ ŝƚŚ�ƚŚĞ�ƐƵďƐĞƋƵĞŶƚ�ĂĐĐƵŵƵůĂƟŽŶ�
into lipid droplets (LD) are features of LTED, independently of ER status. However, LTED-ESR1Y537S cells
ƐƵĐĐƵŵď�ǁ ŚĞŶ�ĐŚĂůůĞŶŐĞĚ�ǁ ŝƚŚ�ŶƵƚƌŝƟŽŶĂů�ƐƚƌĞƐƐ͕ �ǁ ŚĞreas LTED-ESR1WT cells show enhanced metabolic
ƉůĂƐƟĐŝƚǇ�ĂŶĚ�ƌĞƐŝůŝĞŶĐĞ͕�ƚŚĂŶŬƐ�ƚŽ�>��ŵŽďŝůŝǌĂƟŽŶ͘ �&��ŝŶƚƌĂĐĞůůƵůĂƌ�Ăǀ ĂŝůĂďŝůŝƚǇ�ĐŽƵůĚ�ďĞ�ĞǆƉůŽŝƚĞĚ�ĂƐ�Ă�
metabolic vulnerability that exposes cells to ferroptosis, a form of cell death caused by iron-dependent
ƉĞƌŽǆŝĚĂƟŽŶ�ŽĨ�ƉŽůǇƵŶƐĂƚƵƌĂƚĞĚ�ĨĂƩǇ�ĂĐŝĚƐ�;Wh&�Ϳ͘ �̂ ŝŶĐĞ�>��ĐĂŶ�ƐĞƋƵĞƐƚĞƌ�Wh&��ƚŽ�ƉƌŽƚĞĐƚ�ĐĞůůƐ�ĨƌŽŵ�
ferroptosis, we hypothesized that the inability of the LTED-ESR1Y537S cells to adapt their lipid metabolism
ĐŽƵůĚ�ƐƵƐƚĂŝŶ�ƐĞŶƐŝƟǀ ŝƚǇ�ƚŽ�ĨĞƌƌŽƉƚŽƐŝƐ͘ �Indeed, we observed that LTED-�^Zϭzϱϯ ϳ ^�ĐĞůůƐ�ĂƌĞ�ƐĞŶƐŝƟǀ Ğ�ƚŽ�ƚŚĞ�
ĨĞƌƌŽƉƚŽƐŝƐ�ŝŶĚƵĐĞƌ�Z^>ϯ�ĂŶĚ�ĚŝƐƉůĂǇ�ŚŝŐŚ�ůŝƉŝĚ�ƉĞƌŽǆŝĚĂƟŽŶ͕ �ŝŶĐƌĞĂƐĞĚ�ƌĞĂĐƟǀ Ğ�ŽǆǇŐĞŶ�ƐƉĞĐŝĞƐ�;ZK^Ϳ�ůĞǀ ĞůƐ�
together with enhanced expression of acyl-CoA synthetase long-chain family member 4 (ACSL4), an
ĞƐƐĞŶƟĂů�ĐŽŵƉŽŶĞŶƚ�ĨŽƌ�ĨĞƌƌŽƉƚŽƐŝƐ�ĞǆĞĐƵƟŽŶ͘ ��ƌƵĐŝĂůůǇ͕�ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�ǁ ŝƚŚ�Z^>ϯ�ƌĞƐĞŶƐŝƟǌĞĚ�ĐĞůůƐ�ƚŽ�ƚŚĞ�
ĞŶĚŽĐƌŝŶĞ�ĂŐĞŶƚ�&Ƶůǀ ĞƐƚƌĂŶƚ͕ �ŝŶĚŝĐĂƟŶŐ�ƚŚĂƚ�ƚŚĞ�ŝŶĐƌĞĂƐĞĚ�ƐĞŶƐŝƟǀ ŝƚǇ�ŽĨ�>d�� -ESR1Y537S cells to ferroptosis
can be exploited to ovĞƌĐŽŵĞ�ƌĞƐŝƐƚĂŶĐĞ�ƚŽ�ĐŽŶǀ ĞŶƟŽŶĂů�ĞŶĚŽĐƌŝŶĞ�ƚŚĞƌĂƉǇ͘�
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Linking epithelial-ŵĞƐĞŶĐŚǇŵĂů�ƚƌĂŶƐŝƟŽŶ�ĂŶĚ�ŚĞǆŽƐĂŵŝŶĞ�ƐǇŶƚŚĞƐŝƐ�ƉĂƚŚǁ ĂǇ�ŝŶ�
ƉĂŶĐƌĞĂƟĐ�ĂĚĞŶŽĐĂƌĐŝŶŽŵĂ
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Abstract

WĂŶĐƌĞĂƟĐ�ĚƵĐƚĂů�ĂĚĞŶŽĐĂƌĐŝŶŽŵĂ�;W���Ϳ�ŝƐ�ƚŚĞ�ƚŚŝƌĚ�ůĞĂĚŝŶŐ�ĐĂƵƐĞ�ŽĨ�ĐĂŶĐĞƌ�ĚĞĂƚŚƐ�ĂŶĚ�ǁ ŝůů�ďĞ�ƚŚĞ�ƐĞĐŽŶĚ�
ĐĂƵƐĞ�ďǇ�ϮϬϯϬ͘�EĞĂƌůǇ�ϴϬй �ŽĨ�ƉĂƟĞŶƚƐ�ĂƌĞ�ĚŝĂŐŶŽƐĞĚ�Ăƚ�ĂĚǀ ĂŶĐĞĚ�ƐƚĂŐĞƐ�ĂŶĚ�ĐŚĞŵŽƚŚĞƌĂƉǇ͕�ďĂƐĞĚ�ŽŶ�
ŐĞŵĐŝƚĂďŝŶĞ�;' �D Ϳ�ĂůŽŶĞ�Žƌ�ŝŶ�ĐŽŵďŝŶĂƟŽŶ�ǁ ŝƚŚ�ŽƚŚĞr drugs, is the main treatment [1]. PDAC develops
ĐŚĞŵŽƌĞƐŝƐƚĂŶĐĞ�ƚŽ�' �D �ƐŽ�ĂůƚĞƌŶĂƟǀ Ğ�ƚŚĞƌĂƉĞƵƟĐ�ƌĞŐŝŵĞŶƐ�ƐŚŽƵůĚ�ďĞ�ŝŶǀ ĞƐƟŐĂƚĞĚ�Ϯ͘�W����ƐŚŽǁ Ɛ�
ŵĞƚĂďŽůŝĐ�ĂůƚĞƌĂƟŽŶƐ�ƚŚĂƚ�ĐŽƵůĚ�ůĞĂĚ�ƚŽ�ƌĞƐŝƐƚĂŶĐĞ�ƚŽ�ĐŚĞŵŽƚŚĞƌĂƉǇ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕�ĂŶ�ƵƉƌĞŐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�
hexosamine biosynthesis pathway (HBP) is recurrent in PDAC. The FR054 inhibitor strategically targets the
W' D ϯ�ĞŶǌǇŵĞ�ŝŶ�ƚŚĞ�, �W͕�Ăī ĞĐƟŶŐ�ďŽƚŚ�E �ĂŶĚ�K -ŐůǇĐŽƐǇůĂƟŽŶ͘ �WƌĞǀ ŝŽƵƐ�ƐƚƵĚŝĞƐ�ŚĂǀ Ğ�ƐŚŽǁ Ŷ�ƚŚĂƚ�ƚŚĞ�
ŝŶŚŝďŝƟŽŶ�ŽĨ�ŐƌŽǁ ƚŚ�ĂŶĚ�ǀ ŝĂďŝůŝƚǇ�ŝŶĚƵĐĞĚ�ďǇ�' �D �Ăůone are significantly enhanced by the combined 
treatment with FR054 both in vitro and in vivo [3]. Epithelial-to-ŵĞƐĞŶĐŚǇŵĂů�ƚƌĂŶƐŝƟŽŶ�;�D dͿ�ŝƐ�
ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƚŚĞ�ŝŶǀ ĂƐŝǀ Ğ�ƉŚĞŶŽƚǇƉĞ�ŽĨ�ĐĂŶĐĞƌ�ĐĞůůƐ�ĂŶĚ�ĐŚĞŵŽƌĞƐŝƐƚĂŶĐĞ͘�KƵƌ�Ăŝŵ�ŝƐ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ŚŽǁ �
FR054 inhibits HBP and modulate the EMT. The experiments are carried out on MIAPaCa2 and BXPC3
ƉĂŶĐƌĞĂƟĐ�ĐĞůů�ůŝŶĞƐ�ŝŶ�Ϯ��ĂŶĚ�ϯ��ƐƉŚĞƌŽŝĚƐ�ƚƌĞĂƚĞĚ�ǁ ŝƚŚ�&ZϬϱϰ�ĂůŽŶĞ�Žƌ�ŝŶ�ĐŽŵďŝŶĂƟŽŶ�ǁ ŝƚŚ�' �D ͘ �
D ŽĚƵůĂƟŽŶ�ŽĨ�ŐĞŶĞƐ�;ZE �ƐĞƋͿ�ĂŶĚ�ƉƌŽƚĞŝŶƐ�;ǁ ĞƐƚĞƌŶ�ďůŽƚ�ĂŶĚ�ŝŵŵƵŶŽŇuorescence), confirmed the FR054 
ĂďŝůŝƚǇ�ƚŽ�ŝŶŚŝďŝƚ�ƚŚĞ�, �W�ŝŶ�Ϯ��ĂŶĚ�ϯ� ͕ �ŝŶĚƵĐŝŶŐ�Ă�ĚĞĐƌĞĂƐĞ�ŝŶ�ĐĞůů�ƉƌŽůŝĨĞƌĂƟŽŶ͕ �ĂůŽŶĞ�Žƌ�ĐŽŵďŝŶĞĚ�ǁ ŝƚŚ�
GEM. Furthermore, FR054 modulates the levels of important proteins in EMT both in 2D cultures and in
ƐƉŚĞƌŽŝĚƐ͕ �ĂƩ ƌŝďƵƟŶŐ�ƚŽ�&ZϬϱϰ�ĂŶ�Ğī ĞĐƚ�ŽŶ�ŝŵƉŽƌƚĂŶƚ�ĐĂŶĐĞƌ�ŚĂůůŵĂƌŬƐ͗ �ŝŶǀ ĂƐŝŽŶ�ĂŶĚ�ŵĞƚĂƐƚĂƐŝƐ͘
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ZŝďŽƐŽŵĂů�ƉƌŽƚĞŝŶ�Ƶ>ϯ�ƐƚĂƚƵƐ�Ăī ĞĐƚƐ�ƚƌĂŶƐůĂƟŽŶ�Ğĸ ĐŝĞŶĐǇ�ŝŶ�ĐŽůŽƌĞĐƚĂů�ĐĂŶĐĞƌ�ĐĞůůƐ
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Abstract

ŵZE��ƚƌĂŶƐůĂƟŽŶ�ŝƐ�ĐƌŝƟĐĂů�ĨŽƌ�ŐĞŶĞ�ĞǆƉƌĞƐƐŝŽŶ�ƌĞŐƵůĂƟŽŶ�;ϭͿ͘ ���ŐƌŽǁ ŝŶŐ�ďŽĚǇ�ŽĨ�Ğǀ ŝĚĞŶĐĞ�ƐƵŐŐĞƐƚƐ�ƚŚĂƚ�
ĐŚĂŶŐĞƐ�ŝŶ�ƚƌĂŶƐůĂƟŽŶĂů�Ğĸ ĐŝĞŶĐǇ�ŚĞůƉ�ĂĐƟǀ ĂƚĞ�ŬĞǇ�ŽŶĐŽŐĞŶŝĐ�ƐŝŐŶĂůŝŶŐ�ƉĂƚŚǁ ĂǇƐ͘ �dƌĂŶƐůĂƟŽŶĂů�ĐŽŶƚƌŽů�ŽĨ�
ƐƉĞĐŝĮ Đ�ƐƵďƐĞƚƐ�ŽĨ�ŵZE �Ɛ͕ �ŝŶ�ƉĂƌƟĐƵůĂƌ͕ promotes cancer cell survival and invasion, as well as
ĐŚĞŵŽƚŚĞƌĂƉĞƵƟĐ�ƌĞƐŝƐƚĂŶĐĞ�;Ϯ͕ ϯ Ϳ͘ �ZŝďŽƐŽŵĂů�ƉƌŽƚĞŝŶ�>ϯ�;Ƶ>ϯ Ϳ�ŝƐ�Ă�ĐŽŵƉŽŶĞŶƚ�ŽĨ�ĐǇƚŽƐŽůŝĐ�ƌŝďŽƐŽŵĞƐ�ƚŚĂƚ�
ƉůĂǇƐ�Ă�ĐƌƵĐŝĂů�ƌŽůĞ�ĨŽƌ�ďŽƚŚ�ƌŝďŽƐŽŵĞ�ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ĨƵŶĐƟŽŶ͘ �K Ƶƌ�ƌĞƐĞĂƌĐŚ�ŐƌŽƵƉ�ŚĂƐ�ŝĚĞŶƟĮ Ğd uL3 as
ƐƚƌĞƐƐ�ƐĞŶƐŝŶŐ�ŵŽůĞĐƵůĞ�ĞƐƐĞŶƟĂů�ĨŽƌ�ĐĞůůƵůĂƌ�ƌĞƐƉŽŶƐĞ�ƚŽ�ĐĞƌƚĂŝŶ�ĐŚĞŵŽƚŚĞƌĂƉĞƵƟĐƐ�ŝŶ�ĐŽůŽƌĞĐƚĂů�ĐĂŶĐĞƌ�
ĐĞůůƐ�ůĂĐŬŝŶŐ�ĨƵŶĐƟŽŶĂů�Ɖϱϯ�;ϰ͕ ϱͿ͘ �̂ ƉĞĐŝĮ ĐĂůůǇ͕�Ƶ>ϯ�ƐƚĂƚƵƐ�ŝƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ĐŚĞŵŽƌĞƐŝƐƚĂŶĐĞ͕�ĞƉŝƚŚĞůŝĂů-
ŵĞƐĞŶĐŚǇŵĂů�ƚƌĂŶƐŝƟŽŶ�ƉƌŽŐƌĂŵ�ĂůƚĞƌĂƟŽŶ͕ �ŝŶĐƌĞĂƐĞĚ�ĐĞůů�ŵŝŐƌĂƟŽŶ�ĂŶĚ�ƉƌŽůŝĨĞƌĂƟŽŶ͕ �ŝŶŚŝďŝƟŽŶ�ŽĨ�
apoptosis, enhancement of autophagy, and overexpression of drug efflux transporters (6-9). 

dŚĞ�ŐŽĂů�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ǁ ĂƐ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƌŽůĞ�ŽĨ�Ƶ>ϯ�ŝŶ�ƚŚĞ�ƌĞŐƵůĂƟŽŶ�ŽĨ�ƚƌĂŶƐůĂƟŽŶĂů�Ğĸ ĐŝĞŶĐǇ�ŝŶ�Ɖϱϯ -
ĚĞƉůĞƚĞĚ�ĐŽůŽƌĞĐƚĂů�ĐĂŶĐĞƌ�ĐĞůůƐ�ĂŶĚ�Ă�ĚĞƌŝǀ ĂƟǀ Ğ�ĐĞůů�ůŝŶĞ�ƐƚĂďůǇ�ƐŝůĞŶĐĞĚ�ĨŽƌ�Ƶ>ϯ�ĂŶĚ�ƌĞƐŝƐƚĂŶƚ�ƚŽ�ϱ-FU. The
influence of uL3 on “translatome” anĚ�ĂƐƐŽĐŝĂƚĞĚ�ŵZE �Ɛ�ŚĂƐ�ďĞĞŶ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ďǇ�ƵƐŝŶŐ�ƉŽůǇƐŽŵĞ�ƉƌŽĮ ůŝŶŐ�
technique and qPCR analysis of ribosome-associated mRNAs. Results from these experiments will be
presented.
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^ŝƌƚƵŝŶ�ϲ�ŝŶŚŝďŝƟŽŶ�ĂƐ�Ă�ƉŚĂƌŵĂĐŽůŽŐŝĐĂů�ĂƉƉƌŽĂĐŚ�ŝŶ�ĐƵƚĂŶĞŽƵƐ�̂ ƋƵĂŵŽƵƐ��Ğůů�
Carcinoma
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Abstract

Sirtuin 6 (SIRT-ϲͿ�ŚĂƐ�Ă�ĐƌŝƟĐĂů�ƌŽůĞ�ŝŶ�ĐƵƚĂŶĞŽƵƐ�̂ ƋƵĂŵŽƵƐ��Ğůů��ĂƌĐŝŶŽŵĂ�;Đ̂ ��Ϳ͗ �̂ /Zdϲ�ƐŝůĞŶĐŝŶŐ�ŝŶ�ƐŬŝŶ�
SCC cells has pro-Ěŝī ĞƌĞŶƟĂƟŶŐ�Ğī ĞĐƚƐ�ĂŶĚ�̂ /Zdϲ�ĚĞůĞƟŽŶ�ĂďƌŽŐĂƚĞĚ���D �-induced skin tumorigenesis in
mice. On the other hand, SIRT6 acts as tumor suppressor in SCC by enhancing glycolysis in tumor
ƉƌŽƉĂŐĂƟŶŐ�ĐĞůůƐ͘

K Ƶƌ�Ăŝŵ�ǁ ĂƐ�ƚŽ�ƉŚĂƌŵĂĐŽůŽŐŝĐĂůůǇ�ŵŽĚƵůĂƚĞ�̂ /Zdϲ�ĚĞĂĐĞƚǇůĂƐĞ�ĂĐƟǀ ŝƚǇ�ŝŶ�Đ̂ ��͕ �ǁ ŝƚŚ�̂ ϲ�;ŝŶŚŝďŝƚŽƌͿ�ĂŶĚ�D �>-
ϴϬϬ�;ĂĐƟǀ ĂƚŽƌͿ͘ �/Ŷ�Đ̂ ���ĐĞůůƐ͕ �̂ ϲ�ƌĞĐƌĞĂƚĞĚ�ƚŚĞ�ƉƌŽ-Ěŝī ĞƌĞŶƟĂƟŶŐ�Ğī ĞĐƚƐ�ŽĨ�̂ /Zd-6 silencing, as the levels of
<ĞƌĂƟŶ-ϭ͕ �<ĞƌĂƟ-10 and Loricrin were upregulated compared to controls.

Next, the effects of SIRT-ϲ�ƉŚĂƌŵĂĐŽůŽŐŝĐĂů�ŵŽĚƵůĂƟŽŶ�ǁ ĂƐ�Ğǀ ĂůƵĂƚĞĚ�ŝŶ�Ă��D ��-TPA-induced skin cancer
model. Mice treated with the SIRT-ϲ�ŝŶŚŝďŝƚŽƌ�̂ ϲ�ŝŶ�Ă�ƉƌĞǀ ĞŶƟǀ Ğ�ĂƉƉƌŽĂĐŚ͕ �Ăƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞ�
ƉƌŽŵŽƟŽŶ�ƐƚĂŐĞ͕�ƉƌĞƐĞŶƚĞĚ�ƌĞĚƵĐĞĚ�ŶƵŵďĞƌ�ĂŶĚ�ƐŝǌĞ�ŽĨ�papillomas, compared to the controls, whereas
MDL-ϴϬϬ�ĚŝƐƉůĂǇĞĚ�ĂŶ�ŽƉƉŽƐŝƚĞ�ƚƌĞŶĚ͘ �dŚĞ�ŚǇƉĞƌƉƌŽůŝĨĞƌĂƟŽŶ�ŵĂƌŬĞƌ�<ĞƌĂƟŶ�ϲ�ĂŶĚ�ƚŚĞ�Đ̂ ���ŵĂƌŬĞƌ�<ĞƌĂƟŶ�
8 were less abundant when SIRT-6 was inhibited. In S6-treated lesions, the Epithelial-Mesenchymal
dƌĂŶƐŝƟŽŶ�;�D dͿ�ŵĂƌŬĞƌƐ��Ğďϭ�ĂŶĚ�s ŝŵĞŶƟŶ�ǁ ĞƌĞ�ůĞƐƐ�ĞǆƉƌĞƐƐĞĚ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƵŶƚƌĞĂƚĞĚ�ůĞƐŝŽŶƐ͘

/Ŷ�Ă�ƚŚĞƌĂƉĞƵƟĐ�ĂƉƉƌŽĂĐŚ͕ �ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�ƐƚĂƌƚĞĚ�ĂŌĞƌ�ƉĂƉŝůůŽŵĂ�ĂƉƉĞĂƌĂŶĐĞ͗�ƚŚĞ�̂ ϲ�ŐƌŽƵƉ�ƉƌĞƐĞŶƚĞĚ�
reduced papillomas (number and size), whereas MDL-800-treated mice displayed an opposite trend.
<ĞƌĂƟŶ�ϲ�ǁ ĂƐ�ůĞƐƐ�ĞǆƉƌĞƐƐĞĚ�ŝŶ�̂ ϲ-treated lesions, EMT was less advanced and a delayed carcinogenesis in
the S6 group was indicated by higher E-ĐĂĚŚĞƌŝŶͬ s ŝŵĞŶƟŶ�ƌĂƟŽ�ĂŶĚ�ĚĞĐƌĞĂƐĞĚ�<ĞƌĂƟŶ�ϴ�ĞǆƉƌĞƐƐŝŽŶ͘

These results suggest that SIRT-ϲ�ƉŚĂƌŵĂĐŽůŽŐŝĐĂů�ŝŶŚŝďŝƟŽŶ�ŵĂǇ�ĚĞĐƌĞĂƐĞ�ƐŬŝŶ�ĐĂƌĐŝŶŽŐĞŶĞƐŝƐ�ŝŶ�Đ̂ ��͘
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Bile acids in the onset of colorectal cancer: the possible role of Notch signalling

Angela Punzo1,2, Alessia Silla3, Rossana Comito4, Emanuele Porru4, Silvana Hrelia3͕ ��ƌŝƐƟĂŶĂ��ĂůŝĐĞƟ1,2,5,6

1Department of Biomedical and Neuromotor Sciences, Alma Mater Studiorum - University of Bologna,

Bologna, Italy. 2/E ��͕ ��ŝŽƐƚƌƵĐƚƵƌĞƐ�ĂŶĚ��ŝŽƐǇƐƚĞŵƐ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ͕�ZŽŵĞ͕�/ƚĂůǇ͘�3Department for Life

Quality Studies, Alma Mater Studiorum- University of Bologna, Rimini, Italy. 4Department of Medical and

Surgical Sciences, Alma Mater Studiorum - University of Bologna, Bologna, Italy. 5Interdepartmental Centre

for Renewable Sources, Environment, Sea and Energy - CIRI FRAME, Alma Mater Studiorum - University of

Bologna, Bologna, Italy. 6Interdepartmental Centre for Industrial Agrofood Research - CIRI Agrofood, Alma

Mater Studiorum - University of Bologna, Bologna, Italy

Abstract

Colorectal cancer (CRC) ranks as second among the causes of tumor death worldwide, therefore
understanding its molecular and cellular mechanisms becomes crucial. Recent studies suggest a pivotal role
ŽĨ�ĂůƚĞƌĞĚ�EŽƚĐŚ�ƐŝŐŶĂůŝŶŐ�ĂĐƟǀ ĂƟŽŶ�ŝŶ��Z�͕ �ǁ ŚŝĐŚ�ŝƐ�Ɖhysiologically involved in various cellular processes.
/Ŷ�ĂĚĚŝƟŽŶ͕ �ƉĞƌƚƵƌďĂƟŽŶƐ�ŽĨ�ďŝůĞ�ĂĐŝĚƐ�;��ƐͿ�ƐǇŶƚŚĞƐŝƐ�ĂŶĚ�ĐŽŵƉŽƐŝƟŽŶ�ĂƌĞ�ƌĞůĂƚĞĚ�ƚŽ�ĐŽůŽƌĞĐƚĂů�ŽŶĐŽŐĞŶŝĐ�
signals, even if a clear link between BAs and the Notch pathway in CRC has not yet been fully elucidated [1].

In this context, we analyzed biological samples (stools and specimens) from subjects with different 
ŝŶƚĞƐƟŶĂů�ƚƵŵŽƌ�ůĞƐŝŽŶƐ�;ŚǇƉĞƌƉůĂƐƟĐ�ƉŽůǇƉƐ͕ �ůŽǁ - and high-grade adenomas, and cancer lesions). Fecal BAs
content was assessed through HPLC-mass spectrometry analysis [2] showing that secondary BAs
;ĚĞŽǆǇĐŚŽůŝĐ�ĂĐŝĚ͗ ����͕ �ĂŶĚ�ůŝƚŚŽĐŚŽůŝĐ�ĂĐŝĚ͗ �>��Ϳ�ĂƌĞ�ĂůƚĞƌĞĚ�ŝŶ�ƉĂƚŚŽůŽŐŝĐĂů�ĐŽŶĚŝƟŽŶƐ͘ �KŶ�ƚŚĞ�ŚƵŵĂŶ�
specimens, Notch pathway components were analyzed through immunohistochemistry, observing that
Notch3 and thĞ�ůŝŐĂŶĚ�:ĂŐŐĞĚϭ�ĂƌĞ�ŚŝŐŚůǇ�ĞǆƉƌĞƐƐĞĚ�ŝŶ��Z��ƉĂƟĞŶƚƐ�ĐŽŵƉĂƌĞĚ�ƚŽ�ŚǇƉĞƌƉůĂƐƟĐ�ƉŽůǇƉƐ�ĂŶĚ�
adenomas. In parallel, proteins and RNA were extracted from human colorectal adenocarcinoma cells
(Caco-2 and HT29) treated with secondary BAs (10 µM for 24 h). Western blot and RT-PCR analysis showed
ƚŚĂƚ�����ĂŶĚ�>���ƚƌĞĂƚŵĞŶƚ�ŝŶĐƌĞĂƐĞƐ�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ�ĂŶĚ�ƚŚĞ�ĂĐƟǀ ĂƟŽŶ�ŽĨ�ƚŚĞ�EŽƚĐŚ�ϯ�ƉĂƚŚǁ ĂǇ͘�

dĂŬĞŶ�ƚŽŐĞƚŚĞƌ�ŽƵƌ�ƌĞƐƵůƚƐ�ŝŶĚŝĐĂƚĞ�ĂŶ�ĞǆŝƐƟŶŐ�ĐƌŽƐƐƚĂůŬ�ďĞƚǁ ĞĞŶ�ƚŚĞ�EŽƚĐŚ�ƐŝŐŶĂůŝŶŐ�ƉĂƚŚǁ ĂǇ�ĂŶĚ���Ɛ�ŝŶ�
ƚŚĞ�ŽŶƐĞƚ�ĂŶĚ�ƉƌŽŐƌĞƐƐŝŽŶ�ŽĨ��Z�͕ �ƐƵŐŐĞƐƟŶŐ�Ă�ǁ ŝĚĞ�ƌĂŶŐĞ�ŽĨ�ƉŽƚĞŶƟĂů�ĐůŝŶŝĐĂů�ĂƉƉůŝĐĂƟŽŶƐ�ŝŶĐůƵĚŝŶŐ�ŶĞǁ �
ƐĐƌĞĞŶŝŶŐ�ĂŶĚ�ƚŚĞƌĂƉĞƵƟĐ�ĂƉƉƌŽĂĐŚĞƐ͘
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EXPLORING THE ROLE OF PARAOXONASE-2 IN HUMAN CLEAR CELL RENAL CELL
CARCINOMA: IN VITRO EFFECT OF SHRNA-MEDIATED GENE SILENCING ON CELL
PROLIFERATION AND CHEMOSENSITIVITY

Roberto Campagna ͕ �sĂůĞŶƟŶĂ�̂ ĐŚŝĂǀ ŽŶŝ͕�sĂůĞŶƟŶĂ�WŽǌǌŝ͕��Ăǀ ŝĚĞ�̂ ĂƌƟŶŝ͕�' ŝƵůŝŽ�D ŝůĂŶĞƐĞ͕��ŶĚƌĞĂ��ĞŶĞĚĞƩ Ž�

Galosi, Monica Emanuelli, Eleonora Salvolini
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Abstract

Renal cell carcinoma (RCC) represents the most lethal urological neoplasm. Among various subtypes, clear
cell RCC (ccRCC) accounts for about 85% of all tumor forms. One-ƚŚŝƌĚ�ŽĨ�Z���ƉĂƟĞŶƚƐ�ĂƌĞ�ĚŝĂŐŶŽƐĞĚ�ǁ ŝƚŚ�
ŵĞƚĂƐƚĂƟĐ�ĚŝƐĞĂƐĞ͕�ƚŚƵƐ�ĚŝƐƉůĂǇŝŶŐ�ĂƌŽƵŶĚ�ϭϮй 5-year survival rate. Despite progress in research focused
ŽŶ�ŝŵŵƵŶŽĂĐƟǀ Ğ�ĂŶĚ�ƚĂƌŐĞƚ�ŵŽůĞĐƵůĞƐ͕ �ƚŚĞ�ƉƌŽŐŶŽƐŝƐ�ŽĨ�ƉĂƟĞŶƚƐ�ǁ ŝƚŚ�ĂĚǀ ĂŶĐĞĚ�Z���ƌĞŵĂŝŶƐ�ƉŽŽƌ͕�ŵĂŝŶůǇ�
ĚƵĞ�ƚŽ�ƚŚĞ�ůĂĐŬ�ŽĨ�ƐĞŶƐŝƟǀ ŝƚǇ�ƚŽ�ĐŚĞŵŽƚŚĞƌĂƉǇ�ĂŶĚ�ƌĂĚŝĂƟŽŶ�ƚŚĞƌĂƉǇ�ϭ͘�dŚĞ�ŝĚĞŶƟĮ ĐĂƟŽŶ�of new
ŵŽůĞĐƵůĞƐ�ƚŚĂƚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ĨŽƌ�ĞĂƌůǇ�ĚĞƚĞĐƟŽŶ�ĂŶĚ�ƚŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�Ğī ĞĐƟǀ Ğ�ƚĂƌŐĞƚĞĚ�ƚŚĞƌĂƉŝĞƐ�ŝƐ�
therefore crucial. In this work, we focused on paraoxonase-2 (PON2), an intracellular membrane-bound
ĞŶǌǇŵĞ�ƵďŝƋƵŝƚŽƵƐůǇ�ĞǆƉƌĞƐƐĞĚ�ŝŶ�ŚƵŵĂŶ�ƟƐƐƵĞƐ͘ �WKEϮ�ƵƉƌĞŐƵůĂƟŽŶ�ǁ ĂƐ�ƌĞƉŽƌƚĞĚ�ŝŶ�Ă�ǀ ĂƌŝĞƚǇ�ŽĨ�ƐŽůŝĚ�
ƚƵŵŽƵƌƐ͕ �ƚŚƵƐ�ƐƵŐŐĞƐƟŶŐ�ŝƚƐ�ƉŽƐƐŝďůĞ�ƌŽůĞ�ŝŶ�ĐĂŶĐĞƌ�ĐĞůů�ƐƵƌǀ ŝǀ Ăů�ĂŶĚ�ƉƌŽůŝĨĞƌĂƟŽŶ͕ �ĚƵĞ�ƚŽ�ŝƚƐ�ĂŶƟŽǆŝĚĂŶƚ�ĂŶĚ�
ĂŶƟ-ĂƉŽƉƚŽƟĐ�ĂĐƟǀ ŝƚǇ�Ϯ͕ ϯ ͘�dŽ�ŝŶǀ ĞƐƟŐĂƚĞ�WKE Ϯ�ŝŶǀ Žůǀ ĞŵĞŶƚ�ŝŶ�ƚƵŵŽƌ�ĐĞůů�ŵĞƚĂďŽůŝƐŵ͕ human ccRCC cell
ůŝŶĞƐ�ǁ ĞƌĞ�ƚƌĂŶƐĨĞĐƚĞĚ�ǁ ŝƚŚ�ƉůĂƐŵŝĚ�ǀ ĞĐƚŽƌƐ�ĐŽĚŝŶŐ�ƐŚŽƌƚ�ŚĂƌƉŝŶ�ZE �Ɛ�ƚĂƌŐĞƟŶŐ�WKEϮ�ƚƌĂŶƐĐƌŝƉƚ͘ ��ĸ ĐŝĞŶĐǇ�
of enzyme knockdown was assessed by Real-Time PCR and Western blot. The impact of PON2 silencing on
ĐĞůů�ǀ ŝĂďŝůŝƚǇ͕�ŵŝŐƌĂƟŽŶ�ĂŶĚ�ƌĞƐƉŽŶƐĞ�ƚŽ�ĐŚĞŵŽƚŚĞƌĂƉĞƵƟĐ�ƚƌĞĂƚŵĞŶƚ�ǁ ĂƐ�ƚŚĞŶ�ĞǆƉůŽƌĞĚ͘ �K Ƶƌ�ƌĞƐƵůƚƐ�
ƐŚŽǁ ĞĚ�ƚŚĂƚ�WKEϮ�ĚŽǁ ŶƌĞŐƵůĂƟŽŶ�ǁ ĂƐ�ĂďůĞ�ƚŽ�ƚƌŝŐŐĞƌ�Ă�ĚĞĐƌĞĂƐĞ�ŝŶ�ƉƌŽůŝĨĞƌĂƟŽŶ�ĂŶĚ�ŵŝŐƌĂƟŽŶ�ŽĨ�ĐĐZ���
ĐĞůůƐ͕ �ĂƐ�ǁ Ğůů�ĂƐ�ĂŶ�ĞŶŚĂŶĐĞŵĞŶƚ�ŽĨ�ĐĞůů�ƐĞŶƐŝƟǀ ŝƚǇ�ƚŽ�ĐŚĞŵŽƚŚĞƌĂƉǇ͘��ĂƚĂ�ƌĞƉŽƌƚĞĚ�in this study suggest
ƚŚĂƚ�ƚŚĞ�ĞŶǌǇŵĞ�ŵĂǇ�ƌĞƉƌĞƐĞŶƚ�ĂŶ�ŝŶƚĞƌĞƐƟŶŐ�ƚŚĞƌĂƉĞƵƟĐ�ƚĂƌŐĞƚ�ĨŽƌ�ĐĐZ��͘
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Smart functionalized polyvinylpyrrolidone nanogels for drug and siRNA delivery in
solid tumours
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�ĂŶĐĞƌ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ůĞĂĚŝŶŐ�ĐĂƵƐĞƐ�ŽĨ�ĚĞĂƚŚ�ŝŶ�ƚŚĞ�ǁ ŽƌůĚ͘ �dƌĂĚŝƟŽŶĂů�ƚŚĞƌĂƉŝĞƐ͕ �ŝŶĐůƵĚŝŶŐ�ĐŚĞŵŽƚŚĞƌĂƉǇ͕�
induce remarkable side effects due to poor solubility, non-ƐƉĞĐŝĮ Đ�ƚĂƌŐĞƟŶŐ�ĂŶĚ�ƚŚĞƌĞĨŽƌĞ�ƐǇƐƚĞŵŝĐ�ƚŽǆŝĐŝƚǇ͘�
dŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ĞŶŐŝŶĞĞƌŝŶŐ�ŶĂŶŽƉĂƌƟcles (NPs) adopted as drug delivery systems (DDSs) can overcome
ƚŚĞƐĞ�ůŝŵŝƚĂƟŽŶƐ�ďĞĐĂƵƐĞ�ƚŚĞǇ�ĐĂŶ�ďĞ�ĨƵŶĐƟŽŶĂůŝǌĞĚ�ƚŽ�ŽďƚĂŝŶ�ĐŽŶƚƌŽůůĞĚ�ĂŶĚ�ƚĂƌŐĞƚĞĚ�ĚƌƵŐ�ƌĞůĞĂƐĞ͘�/Ŷ�ƚŚŝƐ�
contest, polyvinylpyrrolidone (PVP) nanogels (NGs) have been synthesized by e-beam ŝƌƌĂĚŝĂƟŽŶ͕ �ĂŶ�
ŝŶŶŽǀ ĂƟǀ Ğ�ƚĞĐŚŶŝƋƵĞ�ƚŚĂƚ�ƉĞƌŵŝƚƐ�ƚŽ�ŽďƚĂŝŶ͕ �ŝŶ�ŽŶůǇ�ŽŶĞ�ƐƚĞƉ�ŽĨ�ƚŚĞ�ƐǇŶƚŚĞƐŝƐ͕ �ƐƚĞƌŝůĞ�ĂŶĚ�ĨƵŶĐƟŽŶĂůŝǌĞĚ�;ǁ ŝƚŚ�
ĐĂƌďŽǆǇů�Žƌ�ĂŵŝŶŽ�ŐƌŽƵƉƐͿ�E ' Ɛ�ǁ ŝƚŚ�Ă�ƐƉĞĐŝĮ Đ�ƐŝǌĞ͘�WsW�E ' Ɛ�ĂƌĞ�ďŝŽĐŽŵƉĂƟďůĞ�ĂŶĚ�ĂďůĞ�ƚŽ�ĞŶƚĞƌ�ƚŚĞ�ĐĞůůƐ�
through the micropinŽĐǇƚŽƐŝƐ�ƉĂƚŚǁ ĂǇ͘�dŚĞ�ƐƉĞĐŝĮ Đ�ƚƵŵŽƵƌ�ƚĂƌŐĞƟŶŐ�ǁ ĂƐ�ŽďƚĂŝŶĞĚ�ďǇ�ĐŽŶũƵŐĂƟŶŐ�
ĂĚĚƌĞƐƐŝŶŐ�ŵŽůĞĐƵůĞƐ�ůŝŬĞ�ĨŽůŝĐ�ĂĐŝĚ�Žƌ�ƚŚĞ�ĂŶƟďŽĚǇ�ĂŐĂŝŶƐƚ�ŝŶƚĞŐƌŝŶ�αvβ3, as suggested by confocal 
ŵŝĐƌŽƐĐŽƉǇ�ĂŶĚ�ŇŽǁ �ĐǇƚŽŵĞƚƌŝĐ�ĂŶĂůǇƐŝƐ͘ �KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕ �ƚŚĞ�ĂŶƟĐĂŶĐĞƌ�ĚƌƵŐ�ĚŽǆŽƌƵďŝĐŝŶ�Žƌ�ƚŚĞ�
ƉƌŽĂƉŽƉƚŽƟĐ�ƐŝZE ���ĐůϮ�ǁ ĞƌĞ�ĐŽŶũƵŐĂƚĞĚ�ƚŚƌŽƵŐŚ�Ă�ŐůƵƚĂƚŚŝŽŶĞ-ƐĞŶƐŝƟǀ Ğ�ƐƉĂĐĞƌ�ĨŽƌ�Ă�ĐŽŶƚƌŽůůĞĚ�ƌĞůĞĂƐĞ�ŝŶ�
the tumour mass.

Therefore, the possibility to synthesize sterile and size-ĐŽŶƚƌŽůůĞĚ�WsW�ŶĂŶŽŐĞůƐ�ĂŶĚ�ĨƵŶĐƟŽŶĂůŝǌĞ�ƚŚĞŵ�ĨŽƌ�
ƐƉĞĐŝĮ Đ�ƚƵŵŽƵƌ�ƚĂƌŐĞƟŶŐ�ĂŶĚ�ƐĞůĞĐƟǀ Ğ�ĐŽŶƚƌŽůůĞĚ�ĚƌƵŐ�ƌĞůĞĂƐĞ�ŵĂŬĞƐ�ƚŚĞŵ�ŽƉƟŵĂů�ĐĂŶĚŝĚĂƚĞƐ�ĨŽƌ�ƚŚĞ�
treatment of different types of solid tumours. 
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�ƐƐĞŶƟĂů�Žŝů�ĨƌŽŵ�Sicilian Origanum vulgare (L.) induces cytotoxic effects in Breast 
Cancer cells

Giovanni Affronte1, Giovanni Pratelli2, Anna De Blasio1, Marianna Lauricella2, Antonella D'Anneo1, Marzia

Franzò2, Giuseppe Calvaruso1, Daniela Carlisi2
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�Ěǀ ĂŶĐĞĚ��ŝĂŐŶŽƐƟĐƐ�;�/E� Ϳ͕ �/ŶƐƟƚƵƚĞ�ŽĨ��ŝŽĐŚĞŵŝƐƚƌǇ͕�hŶŝǀ ĞƌƐŝƚǇ�ŽĨ�WĂůĞƌŵŽ͕ �WĂůĞƌŵŽ͕ �/ƚĂůǇ

Abstract

�ƐƐĞŶƟĂů�ŽŝůƐ�;�K Ϳ�ĞǆƚƌĂĐƚĞĚ�ĨƌŽŵ�ŵĞĚŝĐŝŶĂů�ƉůĂŶƚƐ�ĂŶĚ�ĐƵůŝŶĂƌǇ�ŚĞƌďƐ�ŚĂǀ Ğ�ŐĂŝŶĞĚ�ƉĂƌƟĐƵůĂƌ�ŝŶƚĞƌĞƐƚ�ĚƵĞ�ƚŽ�
ƚŚĞŝƌ�ĐǇƚŽƚŽǆŝĐ�ĂŶĚ�ĂŶƟĐĂŶĐĞƌ�Ğī ĞĐƚƐ͘ �K Ĩ�ƉĂƌƟĐƵůĂƌ�ŝŶƚĞƌĞƐƚ�ƐĞĞŵƐ�ƚŽ�ďĞ�ŽƌĞŐĂŶŽ��K�ĚƵĞ�ƚŽ�ŝƚƐ�ĂŶƟƚƵŵŽƌ͕�
ĂŶƟŽǆŝĚĂŶƚ�ĂŶĚ�ĂŶƟ-ůŝƉŽŐĞŶŝĐ�ƉƌŽƉĞƌƟes. In the present study, we evaluated the effect of EO extracted 
from Origanum vulgare L (EOO) in MDA-MB-Ϯϯϭ�ĂŶĚ�D �&ϳ �ĐƵůƚƵƌĞĚ�ďƌĞĂƐƚ�ĐĂŶĐĞƌ�ĐĞůůƐ͘ �dŚĞ�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�
EOO was analyzed by gas chromatography-ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇ͕�ŚŝŐŚůŝŐŚƟŶŐ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�p-cymene,
terpinene and thymoquinone. We have shown that EOO causes a drop in cell viability in both cell lines
examined. Caspases and the mitochondria seem to be involved in the mechanism of death induced by EOO.
/Ŷ�ƉĂƌƟĐƵůĂƌ͕�ǁ ĞƐƚĞƌŶ�ďůŽƫ ŶŐ�ĂŶĂůǇƐŝƐ�ƐŚŽǁ ĞĚ�ĂĐƟǀ ĂƟŽŶ�ŽĨ�ƉƌŽ-caspase-9 and -ϯ�ĂŶĚ�ĨƌĂŐŵĞŶƚĂƟŽŶ�ŽĨ�
W�ZW͕�ĚŽǁ Ŷ�ƌĞŐƵůĂƟŽŶ�ŽĨ��ĐůϮ�ĂŶĚ��Đůǆ>�ĂŶĚ�ŝŶĐƌĞĂƐĞ�ŝŶ��Ăǆ͘�dŚĞ�ƵƐĞ�ŽĨ�ŇƵŽƌŽĐŚƌŽŵĞ�:�-1 highlighted the
ůŽƐƐ�ŽĨ�ƚŚĞ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ŵĞŵďƌĂŶĞ�ƉŽƚĞŶƟĂů͘�dŚĞ�Ğī ĞĐƚ�ŽĨ��KK�ŽŶ�D ��-MB231 and MCF7 seems to be
ŵĂŝŶůǇ�ĚƵĞ�ƚŽ�ƚŚǇŵŽƋƵŝŶŽŶĞ͕�ŽŶĞ�ŽĨ�ŝƚƐ�ŵĂŝŶ�ĐŽŶƐƟƚƵĞŶƚƐ͘
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Tumor Biochemistry
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NME4-driven mitochondrial reshape signals to the nucleus and promotes
ƉĂŶĐƌĞĂƟĐ�ĐĂƌĐŝŶŽŐĞŶĞƐŝƐ

Alessandro Carrer1,2, �ĂƌůŽƩ Ă�WĂŽůŝ1,2
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Abstract

hŶĚĞƌƐƚĂŶĚŝŶŐ�ŚŽǁ �ŵŝƚŽĐŚŽŶĚƌŝĂů�ĨƵŶĐƟŽŶ�ĂŶĚ�ŵŽƌƉŚŽůŽŐǇ�ŝŵƉĂĐƚ�ƚƵŵŽƌ�ƉƌŽŐƌĞƐƐŝŽŶ�ĐŽƵůĚ�ƵŶƌĂǀ Ğů�
ŵĞƚĂďŽůŝĐ�ĂŶĚ�ƐŝŐŶĂůŝŶŐ�ǀ ƵůŶĞƌĂďŝůŝƟĞƐ͕ �ĞŶĂďůŝŶŐ�ŶŽǀ Ğů�ƚŚĞƌĂƉĞƵƟĐĂů�ĂƉƉƌŽĂĐŚĞƐ͘ �/Ŷ�ĨĂĐƚ͕ �W���ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�
deadliest cancers worldwide and it is projected to be the second highest contributor to cancer-related
ĚĞĂƚŚƐ�ďǇ�ϮϬϯϬ͘�dŽ�ĚŝƐƐĞĐƚ�ƚŚĞ�ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�ŵŝƚŽĐŚŽŶĚƌŝĂ�ƚŽ�ƉĂŶĐƌĞĂƟĐ�ĐĂŶĐĞƌ�ƉƌŽŐƌĞƐƐŝŽŶ͕ �ǁ Ğ�
ĐŽŵďŝŶĞĚ�ŽƌŐĂŶĞůůĞ�ŝŵŵƵŶŽƉƵƌŝĮ ĐĂƟŽŶ�ǁ ŝƚŚ�>Z&�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ƚŽ�ĞǆĂŵŝŶĞ�ĐŚĂŶŐĞƐ�ŝŶ�ƚŚĞ�
mitochondrial proteome of human PDA cell lines compared to premalignant, oncogene-expressing cells.
t Ğ�ĨŽƵŶĚ�ƵƉƌĞŐƵůĂƟŽŶ�ŽĨ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ƉƌŽƚĞŝŶƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ŶƵĐůĞŽƟĚĞ�ƐǇŶƚŚĞƐŝƐ�ĂŶĚ�ƉƌŽĐĞƐƐŝŶŐ͕�ƐƵĐŚ�ĂƐ�
ED �ϰ͘ �dŚŝƐ�ƉƌŽƚĞŝŶ�ŝƐ�Ă�ŶƵĐůĞŽƟĚĞ�ĚŝƉŚŽƐƉŚĂƚĞ�ŬŝŶĂƐĞ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ƌĞŐƵůĂƟŽŶ�ŽĨ�ŵŝƚŽĐŚŽŶĚƌŝĂů�
ŵŽƌƉŚŽůŽŐǇ�ĂŶĚ�ĂďůĞ�ƚŽ�ŝŶĐƌĞĂƐĞ�' dWĂƐĞ�ĂĐƟǀ ŝƚǇ�ŽĨ�ƚŚĞ�ŵĂƐƚĞƌ�ƌĞŐƵůĂƚŽƌ�ŽĨ�ĐƌŝƐƚĂĞ�ƐŚĂƉĞ�ĂŶĚ�ďŝŽŐĞŶĞƐŝƐ͕ �
KW�ϭ͘ �/Ŷ�ůŝŶĞ͕�ŵŝƚŽĐŚŽŶĚƌŝĂů�ĐƌŝƐƚĂĞ�ǁ ŝĚƚŚ�ƐŝŐŶŝĮ ĐĂŶƚůǇ�ĚĞĐƌĞĂƐĞƐ�ĚƵƌŝŶŐ�ƉĂŶĐƌĞĂƟĐ�ĐĂŶĐĞƌ�ƉƌŽŐƌĞƐƐŝŽŶ͕ �ĂƐ�
observed both ŝŶ�ŵƵůƟƉůĞ�ŚƵŵĂŶ�ĐĞůů�ůŝŶĞƐ�ĂŶĚ�ŝŶ�ŵŝĐĞ�ĞǆƉƌĞƐƐŝŶŐ�ŽŶĐŽŐĞŶŝĐ�<Z�^�ŝŶ�ƚŚĞ�ƉĂŶĐƌĞĂƐ�;<��
ŵŝĐĞͿ͘ �E ŽƚĂďůǇ͕�ED �ϰ�ŝƐ�ƵƉƌĞŐƵůĂƚĞĚ�ŝŶ�ŶĞŽƉůĂƐƟĐ�ůĞƐŝŽŶƐ�ŝŶ�ǀ ŝǀ Ž�ĂŶĚ�KW�ϭ�Žǀ ĞƌĞǆƉƌĞƐƐŝŽŶ�ŝŶ�<��ŵŝĐĞ�
ĂĐĐĞůĞƌĂƚĞƐ�ƉĂŶĐƌĞĂƟĐ�ĐĂŶĐĞƌ�ƉƌŽŐƌĞƐƐŝŽŶ͕ �ĐĂƵƐŝŶŐ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ high grade dysplasia. This phenotype is
ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ĂŶ�ŝŶĐƌĞĂƐĞĚ�ĐĞůůƵůĂƌ�ƉƌŽůŝĨĞƌĂƟŽŶ�ĂŶĚ�ŚŝƐƚŽŶĞ�ŚǇƉĞƌĂĐĞƚǇůĂƟŽŶ͕ �ďŽƚŚ�ŝŶ�ƚŚĞ�ŶŽƌŵĂů�
ƉĂŶĐƌĞĂƐ�ĂŶĚ�ĚƵƌŝŶŐ�ƉĂŶĐƌĞĂƟĐ�ĐĂŶĐĞƌ�ƉƌŽŐƌĞƐƐŝŽŶ͘ �/Ŷ�ĐĂŶĐĞƌ�ĐĞůůƐ͕ �ƚŚŝƐ�ĚĞƚĞƌŵŝŶĞƐ�ƐŝŐŶŝĮ ĐĂŶƚ�ŐĞŶŽŵŝĐ�
instability. This work documents dynamic changes of mitochondrial ultrastructure during carcinogenesis,
defines molecular underpinnings and suggests the possibility that OPA1 promotes tumor progression 
ƚŚƌŽƵŐŚ�ƚŚĞ�ƌĞŐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ĞƉŝŐĞŶŽŵĞ͘

Categories

Tumor Biochemistry
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D ƵƚĂŶƚ�Ɖϱϯ�ƐƟŵƵůĂƚĞƐ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ĨƌĂŐŵĞŶƚĂƟŽŶ�ŝŶ�ƉĂŶĐƌĞĂƟĐ�ĚƵĐƚĂů�
adenocarcinoma (PDAC)

Chiara Mortali, Raffaella Pacchiana, Adriana Celesia, Alessandra Fiore, Federica Danzi, Barbara Cisterna, 

Massimo Donadelli

University of Verona, Verona, Italy

Abstract

D ƵƚĂƟŽŶ�ŝŶ�Ɖϱϯ�ƚƵŵŽƌ�ƐƵƉƉƌĞƐƐŽƌ�ŐĞŶĞ�ŽĐĐƵƌƐ�ŝŶ�ĂďŽƵƚ�ϳ ϱй �ŽĨ�ƉĂŶĐƌĞĂƟĐ�ĚƵĐƚĂůadenocarcinoma (PDAC).
dŚĞƐĞ�ŵƵƚĂƟŽŶƐ�ĂƌĞ�ŽŌĞŶ�ŚŽƚƐƉŽƚ�ŵŝƐƐĞŶƐĞ�ŵƵƚĂƟŽŶƐ͕ �ǁ ŚŝĐŚ�ƉƌŽǀ ŝĚĞ�ŶĞǁ �ŽŶĐŽŐĞŶŝĐ�ĨƵŶĐƟŽŶƐ͘ �/Ŷ�ĚĞƚĂŝů͕�
ƚŚĞǇ�ƉƌŽŵŽƚĞ�ĐĂŶĐĞƌ�ƉƌŽŐƌĞƐƐŝŽŶ�ďǇ�ĞŶŚĂŶĐŝŶŐ�ƚŚĞ�ĂŐŐƌĞƐƐŝǀ Ğ�ĂďŝůŝƟĞƐ�ŽĨ�ĐĂŶĐĞƌ�ĐĞůůƐ͘ �' ŝǀ ĞŶ�ƚŚĞ�Ɖŝǀ ŽƚĂů�ƌŽůĞ�
of mitochondria in ĐĂŶĐĞƌ�ĐĞůůƐ͕ �ƚŽ�ŝŵƉƌŽǀ Ğ�ƚŚĞŝƌ�Į ƚŶĞƐƐ�ĂŶĚ�ŵĂŝŶƚĂŝŶ�ƌĞĚŽǆ�ďĂůĂŶĐĞ�ǁ Ğ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚĞ�
mutant p53 (mut-p53)-ĚĞƉĞŶĚĞŶƚ�ƌĞŐƵůĂƟŽŶ�ŽĨ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ĚǇŶĂŵŝĐƐ�ŝŶ�W���͘ �t Ğ�ĂŶĂůǇƐĞĚ�
mitochondria morphology with Transmission electronic microscope (TEM) that revealed a higher aspect
ƌĂƟŽ͕ �ĂƐ�ŝŶĚĞǆ�ŽĨ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ůĞŶŐƚŚ͕ �ŝŶ�W�E�-ϭ�ĐĞůůƐ�ĂŌĞƌ�ƚƌĂŶƐŝĞŶƚ�ŬŶŽĐŬ�ĚŽǁ Ŷ�ŽĨ�ŵƵƚ-p53 compared to
ƚŚĞ�ƐĐƌĂŵďůĞ�ĐŽŶƚƌŽů͘�&ƵƌƚŚĞƌ�ůŝǀ Ğ�ĐĞůů�ŝŵĂŐŝŶŐ�Ğǀ ĂůƵĂƟŽŶƐ�ĐŽŶĮ ƌŵĞĚ�ƚŚĂƚ͕ �ǁ ŚĞŶ�ŵƵƚ-p53 gene is silenced,
mitochondria appear more elongated than mitochondria present in the control. On the contrary, in wild
type PDAC cells an opposite trend is observed when p53 is silenced. The analyses of mitochondrial length
ĂŶĚ�ŶĞƚǁ ŽƌŬ�ĨŽƌŵĂƟŽŶ�ǁ ĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ďǇ�ƵƐŝŶŐ�ƚŚĞ�D ŝƚŽĐŚŽŶĚƌŝĂů�EĞƚǁ Žƌk Analysis (MiNA) macro tool,
that allowed us to analyse 3D images and revealed longer mitochondria and a more branched network
ĂŌĞƌ�ŬŶŽĐŬ�ĚŽǁ Ŷ�ŽĨ�ŵƵƚĂŶƚ�Ɖϱϯ ͘ �>ĂƐƚůǇ͕�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�ŝŶ�ŽƵƌ�ůĂď�ƐƵŐŐĞƐƚ�ƚŚĂƚ�Ɖϱϯ�ƐŝůĞŶĐŝŶŐ�ĐĂŶ�ŵŽĚƵůĂƚĞ�
key proteins involved in mitochondria morphology and dynamics. In fact, we found that the protein OPA-1,
which is involved in mitochondria fusion processes, is upregulated by mut-p53 silencing in PDAC cells.
dĂŬĞŶ�ƚŽŐĞƚŚĞƌ͕�ƚŚĞƐĞ�ĚĂƚĂ�ŝŶĚŝĐĂƚĞ�Ă�ĚŝƌĞĐƚ�ĐŽƌƌĞůĂƟŽŶ�ďĞƚǁ ĞĞŶ�ŵƵƚĂŶƚ p53 and mitochondrial dynamics,
ƚŚƵƐ�ŚŝŐŚůŝŐŚƟŶŐ�ŵŝƚŽĐŚŽŶĚƌŝĂ�ĂƐ�ƉƌŽŵŝƐŝŶŐ�ƚĂƌŐĞƚ�ŝŶ�W���͘

Categories

Tumor Biochemistry
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&ƵŶĐƟŽŶĂů�ŵƵůƟ-ŽŵŝĐƐ�ŝŶǀ ĞƐƟŐĂƟŽŶ�ƌĞǀ ĞĂůƐ�ƉŽƚĞŶƟĂů�ŵŽůĞĐƵůĂƌ�ŵĞĐŚĂŶŝƐŵƐ�
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Abstract

dƌĞĂƚŵĞŶƚ�ƌĞƐƉŽŶƐĞ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƌĞĐƚĂů�ĐĂŶĐĞƌ�ƉĂƟĞŶƚƐ�ŝƐ�Ă�ĐƌŝƟĐĂů�ĐŽŵƉŽŶĞŶƚ�ŽĨ�ƉĞƌƐŽŶĂůŝǌĞĚ�ĐĂŶĐĞƌ�
ĐĂƌĞ�ĂŶĚ�ĂůůŽǁ Ɛ�ƚŽ�ŝĚĞŶƟĨǇ�ƐƵŝƚĂďůĞ�ĐĂŶĚŝĚĂƚĞƐ�ĨŽƌ�ŽƌŐĂŶ-preserving strategies1.In this study, we combined
Radiomics and Metabolomics features to predict treatment response at staging, in 24 responder (R) versus
ϭϭ�ŶŽŶ�ƌĞƐƉŽŶĚĞƌ�;E ZͿ�ƉĂƟĞŶƚƐ͘ ���ŵĂĐŚŝŶĞ-learning classifier was used to analyze MRI-based radiomics and 
untargeted metaboůŽŵŝĐƐ�ĚĂƚĂ͘ D ĞƚĂďŽůŽŵŝĐƐ�ŝŶǀ ĞƐƟŐĂƟŽŶ�ǁ ĂƐ�ƉĞƌĨŽƌŵĞĚ�ŽŶ�ƐĞƌƵŵ�ŽĨ�ƉĂƟĞŶƚƐbefore the
ƐƚĂƌƚ�ŽĨ�ƚŚĞƌĂƉǇ͕�ŽďƚĂŝŶŝŶŐ�ŵŽƌĞ�ƚŚĂŶ�ϰϬϬϬ�ĐŽŵƉŽƵŶĚƐ�ŚĂǀ Ğ�ďĞĞŶ�ƋƵĂŶƟĮ ĞĚ͕ �ŽĨ�ǁ ŚŝĐŚ�ϭϯϮϰ�ŚĂǀ Ğ�ďĞĞŶ�
ŝĚĞŶƟĮ ĞĚ͘ ��ŝŽŝŶĨŽƌŵĂƟĐƐ�ŝŶǀ ĞƐƟŐĂƟŽŶ�ŽĨ�ƚŚĞ�ĞŶĚŽŐĞŶŽƵƐ�ĐŽŵƉŽƵŶĚƐ�ŝĚĞŶƟĮ ĞĚ͕ �ƋƵĂŶƟĮ ĞĚ͕ �ĂŶĚ�ŵĂƉƉĞĚ�
in the KEGG and HMDB databases, highlighted a possibly down-ƌĞŐƵůĂƟŽŶ�ŽĨ�͞ �Ğůů�ǀ ŝĂďŝůŝƚǇ�ŽĨ�ĐĂŶĐĞƌ�ĐĞůůƐ͟ �
(p-value= 2.09 E10-3; z-score= -ϭ͘ ϴϲͿ�ďŝŽůŽŐŝĐĂů�ĨƵŶĐƟŽŶ�ŝŶ�Z�ƉĂƟĞŶƚƐ͕ �Ğǀ ĞŶ�ďĞĨŽƌĞ�ƐƚĂƌƟŶŐ�ƚŚĞƌĂƉǇ͘�
D ŽƌĞŽǀ Ğƌ͕�͞ KǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ƌĞƐƉŽŶƐĞ�ŽĨ�ĐĞůůƐ͟ �;Ɖ-value= 2.97 E10-4; z-score= +1.98) and “Release of L-
Glutamic acid” (p-value= 6.15 E10-5; z-score= +1.17) resulted up-ƌĞŐƵůĂƚĞĚ�ŝŶ�Z�ƉĂƟĞŶƚƐ͘ �Contextually, the
ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�ƐƉĞĐŝĮ Đ�ƐĞƌƵŵ�ŵĞƚĂďŽůŝƚĞƐ�ŝŶ�ƌĞƐƉŽŶĚĞƌƐ�ŚĂǀ Ğ�ŚŝŐŚůŝŐŚƚĞĚ�Ă�ƐŝŐŶŝĮ ĐĂŶƚ�ŝŵƉůŝĐĂƟŽŶ�ŝŶ�ƚŚĞ�
ƌĞƐƉŽŶƐĞ�ƚŽ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ͘ KǆŽƉƌŽůŝŶĞ�ĂĐĐƵŵƵůĂƟŽŶ�ĐŽƵƉůĞĚ�ǁ ŝƚŚ�ůŽǁ �ůĞǀ ĞůƐ�ŽĨ�ŐĂŵŵĂ-glutamyl-tyrosine
ŝŶ�E Z�ƉĂƟĞŶƚƐ�ŵĂǇ�ƐƵŐŐĞƐƚ�Ă�ĚǇƐƌĞŐƵůĂƟŽŶ�ŝŶ�ŐůƵƚĂƚŚŝŽŶĞ�ĚĞŐƌĂĚĂƟŽŶ͕ �ĂŶĚ�ƚŚĞƌĞĨŽƌĞ�Ă�ǁ ŽƌƐĞ�ƌĞƐƉŽŶƐĞ�ƚŽ�
ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ2͘ �, ĞƌĞ͕�ŽǆŽƉƌŽůŝŶĞ�ůĞǀ ĞůƐ�ǁ ĞƌĞ�ƉŽƐŝƟǀ ĞůǇ�ĐŽƌƌĞůĂƚĞĚ�ǁ ŝƚh the maximum diameter of the
tumor measured on axial MR images. dŽ�ĐŽŶĐůƵĚĞ͕�ƚŚĞ�ŝŶƚĞŐƌĂƟŽŶ�ŽĨ�ƌĂĚŝŽŵŝĐƐ�ĂŶĚ�ŵĞƚĂďŽůŽŵŝĐ�ĚĂƚĂ�
ĐŽƵůĚ�ŚĞůƉ�ŝŶ�ƚŚĞ�ĨƵƚƵƌĞ�ƚŚĞƌĂƉĞƵƟĐƐ�ĚŝƌĞĐƟŽŶƐ�ďǇ�ŝŵƉƌŽǀ ŝŶŐ�ƚŚĞ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ďŝŽůŽŐŝĐĂů�ŵĞĐŚĂŶŝƐŵƐ�
involved in therapy-reƐƉŽŶƐĞ�ƐƵƐĐĞƉƟďŝůŝƚǇ͘
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Aptamer-�ĂƐĞĚ�dŚĞƌĂƉĞƵƟĐ�dĂƌŐĞƟŶŐ�ĨŽƌ�' ůŝŽďůĂƐƚŽŵĂ͗ �ƐƵŝĐŝĚĞ�ŐĞŶĞ�ƚŚĞƌĂƉǇ�ĂŶĚ�
Aptamer-Chimera

D ĂƌƟŶĂ��ŽůĂƐĂŶƚĞ͕�>ƵĂŶĂ��ŝ�>ĞĂŶĚƌŽ͕ �&ƌĂŶĐĞƐĐŽ�' ŝĂŶƐĂŶƟ͕ �ZŽĚŽůĨŽ�/ƉƉŽůŝƟ
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Abstract

The intrinsic heterogeneity of GBM cells defines an urgent need to find targets available for an efficient 
drug-ƚĂƌŐĞƟŶŐ�ĂƉƉƌŽĂĐŚ͖ �ŝŶ�ƚŚŝƐ�ĐŽŶƚĞƐƚ�ĂƉƚĂŵĞƌƐ�Žī Ğƌ�Ă�ŐƌĞĂƚ�ŽƉƉŽƌƚƵŶŝƚǇ͘�dŚĞǇ�ĂƌĞ�ƐŵĂůů�ŶƵĐůĞŝĐ�ĂĐŝĚ�
molecules that can specifically bind to molecular targets. Nucleolin and EGFRvIII represent two important 
extracellular targets.

A novel suicide gene therapy approach was tested. We describe the use of aptamer AS1411 sequence
embedded in a plasmid to deliver the gene of the plant toxin saporin into glioblastoma cells. With this
plasmid “APTSAP”, the gene encoding ribosome-ŝŶĂĐƟǀ ĂƟng protein saporin is driven intracellularly by
AS1411 that binds to cell surface-exposed nucleolin and efficiently kills target cells. The results indicate a 
ƚŽǆŝĐ�ĂĐƟǀ ŝƚǇ�ŽĨ��Wd^�W�ŝŶ�ƚŚĞ�ůŽǁ �ĐŽŶĐĞŶƚƌĂƟŽŶ�ƌĂŶŐĞ�ŝŶ�ĐŽŶƚƌĂƐƚ�ǁ ŝƚŚ�Ă��^ϭϰϭϭ�Ğī ĞĐƚ�;/�ϱϬ��WTSAP 1.30
× 10−8 M;  IC50 APT 4.30 × 10−6 M). 

�ŶŽƚŚĞƌ�ĂƉƉƌŽĂĐŚ�ŝƐ�ƚŚĞ�ƵƐĞ�ŽĨ�ĐŚŝŵĞƌŝĐ�ĂƉƚĂŵĞƌƐ�ĐŽŶƐŝƐƟŶŐ�ŽĨ�ƚǁ Ž�ƐĞƋƵĞŶĐĞƐ�ŶĂŵĞůǇ�hϮ�ĂŶĚ��^ϭϰϭϭ�
ďŝŶĚŝŶŐ��' &Zǀ ///�ĂŶĚ�ŶƵĐůĞŽůŝŶ�ƌĞƐƉĞĐƟǀ ĞůǇ�ŝŶ�' �D �ĐĞůůƐ͘ �dŚƌŽƵŐŚ�ƚŚĞ�ĐŚŝŵĞƌĂ�ŝƚ�ŝƐ�ƉŽƐƐŝďůĞ�ƚŽ�
ƐŝŵƵůƚĂŶĞŽƵƐůǇ�ƌĞĂĐŚ�ƚǁ Ž�ƚĂƌŐĞƚƐ�ĨŽƌ�ƚƵŵŽƌ�ƉƌŽůŝĨĞƌĂƟŽŶ͘ �t Ğ�Őenerated four different chimeras, poly-A and 
poly-T with different lengths were used as linkers. The most potent is U2-A18-AS1411 (IC50 5X10-7M). We 
ĂƌĞ�ĨƵƌƚŚĞƌŵŽƌĞ�ƉůĂŶŶŝŶŐ�ƚŽ�ĐŽŵďŝŶĞ�ƚŚŝƐ�ĐŚŝŵĞƌĂ�ǁ ŝƚŚ�ƚŚĞ�ĚƌƵŐ��D ϯ ͕ �Ă�ĐŚĞŵŝĐĂů�ĚĞƌŝǀ ĂƟǀ Ğ�ŽĨ�
maytansine.

KƵƌ�Į ŶĚŝŶŐƐ�ŚŝŐŚůŝŐŚƚ�ƚŚĞ�ƉŽƚĞŶƟĂů�ǀ ĂůƵĞ�ŽĨ��Wd^�W�ĂŶĚ�ĂƉƚĂŵĞƌ�ĐŚŝŵĞƌĂƐ�ĂƐ�Ă�ŵƵůƟĨƵŶĐƟŽŶĂů�ƚŚĞƌĂƉĞƵƟĐ�
strategy for killing brain tumor cells.
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Abstract

, ĞŵĞ�ŽǆǇŐĞŶĂƐĞ�;, K Ϳ�ŝƐ�ĂŶ�ŝŶƚƌĂĐĞůůƵůĂƌ�ĞŶǌǇŵĂƟĐ�ƐǇƐƚĞŵ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ŚĞŵĞ�ĚĞŐƌĂĚĂƟŽŶ�ŝŶ�
stoichiometric amounts of ferrous iron, carbon monoxide and biliverdin. Among the two main isoforms
studied so far, HO-1 is strongly induced under cellular stressfƵů�ĐŽŶĚŝƟŽŶƐ�ĂŶĚ�ŝƚƐ�ĞǆƉƌĞƐƐŝŽŶ�ŝƐ�
ƚƌĂŶƐĐƌŝƉƟŽŶĂůůǇ�ƌĞŐƵůĂƚĞĚ�ďǇ�ƚŚĞ�EƌĨϮ-Keap1 axis. HO-1 has been demonstrated to be a useful target for
ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�ŽĨ�ƉĂƚŚŽůŽŐŝĞƐ�ƌĞůĂƚĞĚ�ƚŽ�ĂŶ�ƵŶďĂůĂŶĐĞĚ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ƐƚĂƚƵƐ͘ �D ŽƌĞŽǀ Ğƌ͕�, K -1 can exert
either a cyƚŽƉƌŽƚĞĐƟǀ Ğ�Žƌ�Ă�ĚĞƚƌŝŵĞŶƚĂů�ĂĐƟŽŶ�ŝŶ�ĐĂŶĐĞƌ1,2͕ �ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�ƐƉĞĐŝĮ Đ�ĐĞůůƵůĂƌ�ĐŽŶĚŝƟŽŶƐ͘ �
ZĞĐĞŶƚ�Į ŶĚŝŶŐƐ�ƐƵŐŐĞƐƚ�Ă�ƉŽƚĞŶƟĂů�ƌŽůĞ�ŽĨ�, K -ϭ�ŝŶĚƵĐƟŽŶ�ŝŶ�ĨĞƌƌŽƉƚŽƐŝƐ͕ �Ă�ŶĞǁ ůǇ�ĚŝƐĐŽǀ ĞƌĞĚ�ĨŽƌŵ�ŽĨ�ĐĞůůƵůĂƌ�
ĚĞĂƚŚ�ƚƌŝŐŐĞƌĞĚ�ďǇ�ŝƌŽŶ�ĂĐĐƵŵƵůĂƟŽŶ�ĂŶĚ�ůŝƉŝĚ�ƉĞƌŽǆŝĚĂƟŽŶ3͘ �, ĞƌĞŝŶ�ǁ Ğ�ƌĞƉŽƌƚ�ďŝŽůŽŐŝĐĂů�Ğǀ ĂůƵĂƟŽŶ�ŽŶ�
breast cancer cells of different HO-1 inducers such as hemin, curcumin, caffeic acid phenethyl ester (CAPE) 
and novel CAPE analogs. HO-ϭ�ƐŝZE ��ĂŶĚ�ĞŶǌǇŵĂƟĐ�ŝŶŚŝďŝƚŽƌƐ�ǁ ĞƌĞ�ƵƐĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƵŶĚĞƌƐƚĂŶd the
mechanism behind HO-ϭ�ƉĂƌƟĐŝƉĂƟŽŶ�ŝŶ�ĨĞƌƌŽƉƚŽƐŝƐ�ƉƌŽĐĞƐƐ͘ �D ŽƌĞŽǀ Ğƌ͕�ƐŝŶĐĞ�ƐŝŐŵĂ�ƌĞĐĞƉƚŽƌ�ŵŽĚƵůĂƟŽŶ�
was shown to affect HO-ϭ�ĞǆƉƌĞƐƐŝŽŶ�ůĞǀ ĞůƐ͕ �ǁ Ğ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚĞ�ƌŽůĞ�ŽĨ�ĂŐŽŶŝƐƚƐͬ ĂŶƚĂŐŽŶŝƐƚƐ�ĂƐ�ŶŽǀ Ğů�
ƚŚĞƌĂƉĞƵƟĐ�ĂŐĞŶƚƐ�ĂďůĞ�ƚŽ�ŝŶĐƌĞĂƐĞ�ĐĞůůƵůĂƌ�ƐĞŶƐŝƟǀ ŝƚǇ�ƚŽ�ĨĞƌƌŽƉƚŽƐŝƐ͘ ��ŶĂůǇƐŝƐ�ŽĨ�, K �ĞǆƉƌĞƐƐŝŽŶ͕ �ƐƵďĐĞůůƵůĂƌ�
ůŽĐĂůŝǌĂƟŽŶ�ĂŶĚ�ĞŶǌǇŵĂƟĐ�ĂĐƟǀ ŝƚǇ�ƚŽŐĞƚŚĞƌ�ǁ ŝƚŚ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ŵĂŝŶ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ĂŶĚ�ĨĞƌƌŽƉƚŽƐŝƐ�
features were performed in MCF-7 and MDA-MB 231 breast cancer cells. Preliminary data showed
significant HO-ϭ�ĐŽŶƚƌŝďƵƟŽŶ�ŝŶ�ĨĞƌƌŽƉƚŽƐŝƐ�ŽŶƐĞƚ͕ �ŚŝŐŚůŝŐŚƟŶŐ�ƚŚĞ�ƉŽƚĞŶƟĂů�ƵƐĞ�ŽĨ�ŝƚƐ�ŵŽĚƵůĂƟŽŶ�ĂƐ�Ă�ŶŽǀ Ğů�
ƚŚĞƌĂƉĞƵƟĐ�ƐƚƌĂƚĞŐǇ�ĨŽƌ�ĐĂŶĐĞƌ�ƚƌĞĂƚŵĞŶƚ͘
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Orobanche crenata extracts exerts antitumor activity “in vitro” 

Floriana D'Angeli1, Carlo Genovese2,3, Debora Lo Furno4, Giuliana Mannino5, Carmelina Daniela Anfuso6, 

Fiorella Guadagni1, Roberta Malaguarnera2, Giovanni Giurdanella2 
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Abstract 

Colorectal cancer (CRC) is the second deadliest cancer, causing 900 000 deaths worldwide.  

Despite progress in diagnosis and treatment, chemotherapy significantly compromises the quality of life 

of oncologic patients. Therefore, the use of adjuvants endowed with anticancer property could be 

considered a good strategy to reduce the dose of chemotherapy improving the health conditions of 

oncologic patients.  

Thus, in the present work, we investigated the anticancer activity of Orobanche crenata leaf extract 

against two different colorectal cancer cell lines Caco-2 and HCT-116. The activity of the aqueous extract 

was compared to the standard drug Cisplatin.  

Human colon cancer cells (Caco-2 and HCT-116) were treated with O. crenata aqueous extracts (10 - 160 

μg/ml) or with cisplatin (0.03 – 30 μg/ml) for 24, 48 and 72h. Human dermal fibroblasts were used as 

control cell line. After treatments, we evaluate cytotoxicity by MTT assays and apoptosis (by Annexin 

V/Propidium Iodide assays) and both BAX and Bcl-2 protein levels (by western blot analysis).  

Extract exhibits cytotoxicity in Caco-2 in a dose and time-dependent manner significantly reducing cell 

viability. Co-treatment with 40 μg/ml of extract for 48h potentiated the sub-toxic effect of cisplatin. 

Hoechst and Annexin V/PI staining showed the induction of apoptosis by extract in Caco-2 cells; this data 

were confirmed by increased levels of Bax/Bcl-2 ratio. These findings suggest that O. crenata aqueous 

extracts exert an anti-cancer effect enhancing apoptosis in Caco-2 cells thus considering a promising 

therapeutic adjuvant against various cancer cell types. 
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&>�^, �ŝƌƌĂĚŝĂƟŽŶ�ƐƉĂƌĞƐ�ďƌŽŶĐŚŝĂů�ĞƉŝƚŚĞůŝĂů�ĐĞůůƐ͕ �ůŝŵŝƚƐ�Į ďƌŽƟĐ�ŵĂƌŬĞƌ͕�ĂŶĚ�
increases the mortality of lung adenocarcinoma cells.
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Abstract

ZĂĚŝĂƟŽŶ�ƚŚĞƌĂƉǇ�;ZdͿ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�Ğī ĞĐƟǀ Ğ�ƐƚƌĂƚĞŐŝĞƐ�ƵƐĞĚ�ĨŽƌ�ĐĂŶĐĞƌ�ƚƌĞĂƚŵĞŶƚ͘ �hŶĨŽƌƚƵŶĂƚĞůǇ͕�ƚŚĞ�
ŵĂũŽƌ�ĚƌĂǁ ďĂĐŬ�ŽĨ�ĐŽŶǀ ĞŶƟŽŶĂů�Zd�;�KE s �ZdͿ�ŝƐ�ƚŚĞ�ŝŵƉŽƐƐŝďŝůŝƚǇ�ŽĨ�ĚĞůŝǀ ĞƌŝŶŐ�ŚŝŐŚ�ĚŽƐĞƐ�ŽĨ�ƌĂĚŝĂƟŽŶ�ĚƵĞ�
to both short- and long-term damage to nŽƌŵĂů�ŚĞĂůƚŚǇ�ƟƐƐƵĞƐ͕ �ǁ ŚŝĐŚ�ĐĂŶ�ƌĞƐƵůƚ�ŝŶ�Ă�ŶŽŶ-complete
ĞƌĂĚŝĐĂƟŽŶ�ŽĨ�ƚŚĞ�ƚƵŵŽƌ͕�ůĞĂĚŝŶŐ�ƚŽ�ĂŶ�ŝŶĐƌĞĂƐĞ�ŝŶ�ƚŚĞ�ĐŚĂŶĐĞƐ�ŽĨ�ƌĞůĂƉƐĞƐ͘ �&>� ,̂ -RT is an emerging
ƚĞĐŚŶŝƋƵĞ�ƚŚĂƚ�ĐŽŶƐŝƐƚƐ�ŝŶ�ƚŚĞ�ĚĞůŝǀ ĞƌĂŶĐĞ�ŽĨ�ƉƵůƐĞĚ�ƌĂĚŝĂƟŽŶ�Ăƚ�ĚŽƐĞͬ ƌĂƚĞƐ�ŚŝŐŚĞƌ�ƚŚĂŶ�ƚŚĞ�ŽŶĞƐused
clinically and is able to overcome the collateral damages caused by CONV-RT by sparing healthy cells,
through a process that is not fully understood, known as the “FLASH effect”. Concerning lung cancer, RT 
ƚƌĞĂƚŵĞŶƚ�ĐĂŶ�ƚƌŝŐŐĞƌ�ƚŚĞ�ŐĞŶĞƌĂƟŽŶ�ŽĨ�Į ďƌŽƟĐ�ƐĐĂƌƐ�ŝŶ�ƚŚĞ�ŚĞĂůƚŚǇ�ƟƐƐƵĞ�ƚŚĂƚ�ĐĂŶ�ůĞĂĚ�Ğǀ ĞŶ�ƚŽ�ĚĞĂƚŚ�ŝŶ�
severe cases.

Human lung adenocarcinoma (A549) and normal human bronchial epithelial (16HBE) cell lines were
irradiated with CONV- or FLASH-RT at different doses, ranging from 2 to 20 Gy with an electron linear 
accelerator. Irradiated cells were tested for survival, clonogenic assay, apoptosis, cell cycle assessment and
ĨŽƌ�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�ǀ ŝŵĞŶƟŶ͕ �ĂŶ�ĞĂƌůǇ�Į ďƌŽƟĐ�ŵĂƌŬĞƌ͘

In healthy cells, a FLASH effect was observed when cells were irradiated with lower doses of FLASH-RT (2-4 
' ǇͿ͕ �ŵĞĂŶǁ ŚŝůĞ͕�Ăƚ�ƚŚĞ�ƐĂŵĞ�ŝƌƌĂĚŝĂƟŽŶ�ĚŽƐĞ͕�ƚƵŵŽƌĂů�ĐĞůůƐ�ƐŚŽǁ ĞĚ�ŚŝŐŚĞƌ�ŵŽƌƚĂůŝƚǇ�ǁ ŚĞŶ�ĞǆƉŽƐĞĚ�ƚŽ�
FLASH- compared to CONV-RT, apoptosis and cell cyĐůĞ�ĂƌƌĞƐƚ͖ �ůĂƐƚůǇ͕�ǀ ŝŵĞŶƟŶ͛ Ɛ�ĞǆƉƌĞƐƐŝŽŶ�ǁ ĂƐ�ƐŝŐŶŝĮ ĐĂŶƚůǇ�
higher both in tumoral and healthy cells irradiated with CONV-RT.
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IRAK1: a novel target to overcome the chemo-immuno-resistance in NSCLC
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1Department of Oncology, University of Torino, Torino, Italy. 2Thoracic Unit, Department of Oncology at AOU
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Abstract

The high expression of ABCB1 (P-ŐůǇĐŽƉƌŽƚĞŝŶͿ�ĂŶĚ�����ϭ�;D ƵůƟĚƌƵŐ�ZĞƐŝƐƚĂŶĐĞ-related Protein 1), both
ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�Ğŋ Ƶǆ�ŽĨ�ĐŚĞŵŽƚŚĞƌĂƉĞƵƟĐ�ĚƌƵŐƐ͕ �ĂŶĚ�ƚŚĞ�ůŽǁ �ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�����ϭ͕ �Ă�ƚƌĂŶƐƉŽƌƚĞƌ�
ƉƌŽŵŽƟŶŐ�ƚŚĞ�ŝŵŵƵŶŽ-ƌĞĐŽŐŶŝƟŽŶ�ŽĨ�ƚŚĞ�ƚƵŵŽƵƌ�ĚĞƚĞƌŵŝŶĞa chemo-immuno-resistant phenotype in
non-small cell lung cancer (NSCLC). By screening 28 NSCLC cell lines, we found that
ABCB1/ABCC1highABCA1low cells are resistant to chemotherapy and immune killing, while
ABCB1/ABCC1lowABCA1high cells are chemo-immuno-ƐĞŶƐŝƟǀ Ğ�ϭ͕�ďƵƚ�ƚŚĞ�ƵŶĚĞƌůǇŝŶŐ�ŵŽůĞĐƵůĂƌ�ƉĂƚŚǁ ĂǇƐ�
are unknown.

dŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�ŵŽůĞĐƵůĂƌ�ĐŝƌĐƵŝƚƌŝĞƐ�ŝŶǀ Žůǀ ĞĚ͕ �ǁ Ğ�ďƵŝůƚ�Ă��Z/̂ WZ�<K�ŬŝŶŽŵĞ�ůŝďƌĂƌǇ�ŽŶ�E �/-H2228 chemo-
immuno-resistant cell line. The Interleukin 1 receptor associated kinase 1 (IRAK1) was in the top 6 kinases
ƚŚĂƚ�ƐŚŝŌĞĚ�ƚŚĞ�ƉŚĞŶŽƚǇƉĞ�ĨƌŽŵ�����ϭͬ ����1highABCA1low into ABCB1/ABCC1lowABCA1high. IRAK1-
silencing in chemo-immuno-resistant NCI-, ϮϮϮϴ�ĐĞůůƐ�ƚƌĂŶƐĐƌŝƉƟŽŶĂůůǇ�ĚĞĐƌĞĂƐĞĚ�����ϭ�ĂŶĚ�����ϭ͕ �ĂŶĚ�
increased ABCA1, while IRAK1-overexpression in chemo-immuno-ƐĞŶƐŝƟǀ Ğ�E �/-H1975 cells produced the
opposite effects. IRAK1-silenced NCI-H2228 tumours implanted in NSG Hu-CD34+ mice were re-ƐĞŶƐŝƟǌĞĚ�
ƚŽ�ĐŝƐƉůĂƟŶ�ĐŽŵƉĂƌĞĚ�ƚŽ�ǁ ŝůĚ-ƚǇƉĞ�ƚƵŵŽƵƌƐ͘ �D ŽƌĞŽǀ Ğƌ͕�ƚŚĞ�ƚƌĂŶƐĐƌŝƉƚŽŵŝĐ�ƉƌŽĮ ůĞ�ŽĨ�ϭϭϬ�E ^�>��ƉĂƟĞŶƚƐ͕ �
ƐƵďũĞĐƚĞĚ�ƚŽ�ĐŝƐƉůĂƟŶ-based chemotherapy, revealed that IRAK1 was significantly more expressed in 
tumours than in non-ƚƵŵŽƌĂů�ůƵŶŐ�ƟƐƐƵĞƐ͘ �D ŽƌĞŽǀ Ğƌ͕�ƉĂƟĞŶƚƐ�ĐĂƚĞŐŽƌŝǌĞĚ�ĂƐ�/Z�<ϭŚŝŐŚ�ŚĂĚ�ǁ ŽƌƐĞ�
ƉƌŽŐƌĞƐƐŝŽŶ�ĨƌĞĞ�ƐƵƌǀ ŝǀ Ăů�ĂŌĞƌ�ĐŚĞŵŽƚŚĞƌĂƉǇ�ĂŶĚ�Žǀ ĞƌĂůů�ƐƵƌǀ ŝǀ Ăů͘

Our preliminary results unveil the role of IRAK1 as a new biomarker of chemo-immuno-resistance in NSCLC
ĂŶĚ�ĂƐ�Ă�ƉƌĞĚŝĐƟǀ Ğ�ĨĂĐƚŽƌ�ŽĨ�ĐŚĞŵŽƌĞƐŝƐƚĂŶĐĞ�ĂŶĚ�ƉŽŽƌ�ŽƵƚĐŽŵĞ�ŝŶ�ƉĂƟĞŶƚƐ͘
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Mutant p53 (mutp53)-Ěƌŝǀ ĞŶ�, D ' �ϭ�ƐĞĐƌĞƟŽŶ�ƉƌŽŵŽƚĞƐ�ƉĂŶĐƌĞĂƟĐ�ĚƵĐƚĂů
ĂĚĞŶŽĐĂƌĐŝŶŽŵĂ�;W���Ϳ�ƉƌŽůŝĨĞƌĂƟŽŶ�ĂŶĚ�ĐŚĞŵŽƌĞƐŝƐƚĂŶĐĞ

Federica Danzi, Alessandra Fiore, Simone Augello, Adriana Celesia, Chiara Mortali, Raffaella Pacchiana, 

Jessica Brandi, Daniela Cecconi, Massimo Donadelli

University of Verona, Verona, Italy

Abstract

WĂŶĐƌĞĂƟĐ�ĚƵĐƚĂů�ĂĚĞŶŽĐĂƌĐŝŶŽŵĂ�;W���Ϳ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ĂŐŐƌĞƐƐŝǀ Ğ�ĂŶĚ�ůĞƚŚĂů�ĐĂŶĐĞƌƐ͘ �/ƚ�ŚĂƐ�ďĞĞŶ�
ĨŽƵŶĚ�ƚŚĂƚ�ŵƵƚĂŶƚ�Ɖϱϯ�;ŵƵƚƉϱϯ Ϳ�ŵŽĚƵůĂƚĞƐ�ƚŚĞ�ƐĞĐƌĞƟŽŶ�ŽĨ�ƐŝŐŶĂůůŝŶŐ�ŵŽůĞĐƵůĞƐ͕ �ƚŚƵƐ�ƌĞƉƌŽŐƌĂŵŵŝŶŐ�ƚŚĞ�
tumour microenvironment (TME) to drive cancer invasŝŽŶ͘ �/ŵƉŽƌƚĂŶƚůǇ͕�ƚŚĞ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ĐĂŶĐĞƌ�
ƐĞĐƌĞƚŽŵĞ�ŵĂǇ�ůĞĂĚ�ƚŽ�ƚŚĞ�ŝĚĞŶƟĮ ĐĂƟŽŶ�ŽĨ�ĚƌƵŐŐĂďůĞ�ƚĂƌŐĞƚƐ͘ �dŚĞƌĞĨŽƌĞ͕�ǁ Ğ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ŚŽǁ �ŵƵƚƉϱϯ�
modulates the secretome released by PDAC cells and affects the TME. We demonstrated that mutp53-
driven secretome exerts an oncogenic role in PDAC cells. In detail, we performed mass-spectrometry
analysis to detect secreted proteins modulated by mutp53 and, among them, the nuclear high mobility
group A1 (HMGA1) was chosen for further studies. HMGA1 is an architĞĐƚƵƌĂů�ƚƌĂŶƐĐƌŝƉƟŽŶ�ĨĂĐƚŽƌ�ŝŶǀ Žůǀ ĞĚ�
in several cellular processes, whose high intracellular expression levels are correlated with poor prognosis
ŽĨ�W����ƉĂƟĞŶƚƐ͘ �/ŶƚĞƌĞƐƟŶŐůǇ͕�ŽƵƌ�ĚĂƚĂ�ŝŶĚŝĐĂƚĞ�ƚŚĂƚ�ŵƵƚƉϱϯ -ŝŶĚƵĐĞĚ�ƐĞĐƌĞƟŽŶ�ŽĨ�, D ' �ϭ�ƉƌŽŵŽƚĞƐ�W����
cells ŚǇƉĞƌƉƌŽůŝĨĞƌĂƟŽŶ�ĂŶĚ�ƌĞƐŝƐƚĂŶĐĞ�ƚŽ�ŐĞŵĐŝƚĂďŝŶĞ�;' �D Ϳ�ƚƌĞĂƚŵĞŶƚ͕ �ƚŚƵƐ�ƐƵŐŐĞƐƟŶŐ�Ă�ĐƌŝƟĐĂů�ƌŽůĞ�ŽĨ�
ƚŚŝƐ�ƉƌŽƚĞŝŶ�ŝŶ�ƚƵŵŽƵƌ�ĂŐŐƌĞƐƐŝǀ ĞŶĞƐƐ͘ �&ƵƌƚŚĞƌŵŽƌĞ͕�ǁ Ğ�ĨŽƵŶĚ�ƚŚĂƚ�' �D �ŝŶĐƌĞĂƐĞƐ�, D ' �ϭ�ƐĞĐƌĞƟŽŶ�ŝŶ�
mutp53-PDAC cells. Since we previously demonstrated thaƚ�' �D �ĂďĞƌƌĂŶƚůǇ�ƐƟŵƵůĂƚĞƐ�ŵƵƚƉϱϯ�ĂĐƟǀ ŝƚǇ�ŝŶ�
PDAC, we assume that mutp53-Ěƌŝǀ ĞŶ�, D ' �ϭ�ƐĞĐƌĞƟŽŶ�ĐŽƵůĚ�ďĞ�ĞǆƉůŽŝƚĞĚ�ĂƐ�Ă�ŵĞĐŚĂŶŝƐŵ�ŽĨ�
ĐŚĞŵŽƌĞƐŝƐƚĂŶĐĞ�ƚŽ�' �D ͘ �dŚĞƌĞĨŽƌĞ͕�, D ' �ϭ�ĐĂŶ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�Ă�ƚŚĞƌĂƉĞƵƟĐ�ƚĂƌŐĞƚ�ŝŶ�ŵƵƚƉϱϯ -PDAC cells.
Taken together, our data indicate that mutp53-Ěƌŝǀ ĞŶ�ƐĞĐƌĞƟŽŶ�ŽĨ�, D ' �ϭ�ŵĂǇ�ƐƟŵƵůĂƚĞ�ŬĞǇ�ĂŶĂďŽůŝĐ�ĂŶĚ�
ŽŶĐŽŐĞŶŝĐ�ƉĂƚŚǁ ĂǇƐ͘ �D ŽƌĞŽǀ Ğƌ͕�ǁ Ğ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�, D ' �ϭ�ŚǇƉĞƌƐĞĐƌĞƟŽŶ�ŝŶĚƵĐĞƐ�ŚǇƉĞƌƉƌŽůŝĨĞƌĂƟŽŶ�
and invasiveness of mutp53-W����ĐĞůůƐ͕ �ƚŚƵƐ�ƌĞƉƌĞƐĞŶƟŶŐ�Ă�ƉƌŽŵŝƐŝŶŐ�ƐĞĐƌeted target in aggressive PDAC.
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The epi-drug ITF2357 (Givinostat) affects nuclear BRAF and oncogenic p53 
ŝŶƚĞƌĂĐƟŽŶ�ŝŶ�ŵĞůĂŶŽŵĂ�ĐĞůůƐ
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Abstract

��ŚŝŐŚ�ƉĞƌĐĞŶƚĂŐĞ�ŽĨ�ŵĞůĂŶŽŵĂƐ�ďĞĂƌ�ƚŚĞ�s ϲϬϬ��ŽŶĐŽŐĞŶŝĐ��Z�&�ŵƵƚĂƟŽŶ͕ �ǁ ŚŝĐŚ�ŝƐ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ŚŝŐŚ�
ƉƌŽůŝĨĞƌĂƟŽŶ�ĂŶĚ�ŵĂůŝŐŶĂŶĐǇ͘�hƐŝŶŐ��Z�&s ϲϬϬ�-mutated SK-MEL-28 and A375 melanoma cells, we found
ŽŶĐŽŐĞŶŝĐ��Z�&�ůŽĐĂůŝǌĂƟŽŶ�ŝŶ�ƚŚĞ�ŶƵĐůĞƵƐ�ďǇ�ĞŝƚŚĞƌ�ŝŵŵƵnofluorescence or western blot of nuclear and 
ĐǇƚŽƐŽůŝĐ�ĨƌĂĐƟŽŶƐ͘ �, ǇƉŽƚŚĞƐŝǌŝŶŐ�ƚŚĂƚ�ŶƵĐůĞĂƌ��Z�&�ĂĐĐŽƵŶƚƐ�ĨŽƌ�ŵĞůĂŶŽŵĂ�ĂŐŐƌĞƐƐŝǀ ĞŶĞƐƐ͕ �ǁ Ğ�ĨŽĐƵƐĞĚ�ŽŶ�
Ă�ƉŽƐƐŝďůĞ�ŝŶƚĞƌĂĐƟŽŶ�ǁ ŝƚŚ�ŽŶĐŽŐĞŶŝĐ�Ɖϱϯ ͘ �dŚĞ�ƚǁ Ž�ŵĞůĂŶŽŵĂ�ĐĞůůƐ�ůŝŶĞƐ�ƵƐĞĚ�ĨŽƌ�ƚŚŝƐ�ƐƚƵĚǇ�Ěŝī ĞƌĞŶƟĂůůy
display oncogenically mutated p53 (SK-MEL-ϮϴͿ�ĂŶĚ�ǁ ŝůĚ�ƚǇƉĞ�Ɖϱϯ�;�ϯ ϳ ϱͿ͘ �/ŵŵƵŶŽƉƌĞĐŝƉŝƚĂƟŽŶ�ĐŽŶĮ ƌŵĞĚ�
�Z�&�ŝŶƚĞƌĂĐƟŽŶ�ǁ ŝƚŚ�ŽŶĐŽŐĞŶŝĐ�Ɖϱϯ ͕ �ǁ ŚŝĐŚ�ǁ ĂƐ�ĨŽƵŶĚ�ĞŶƟƌĞůǇ�ŝŶ�ƚŚĞ�ŶƵĐůĞƵƐ�ŽĨ�̂ <-MEL-28 cells. This
ŝŶƚĞƌĂĐƟŽŶ�ǁ ĂƐ�ǁ ĞĂŬĞƌ�ŝŶ��ϯ ϳ ϱ�ĐĞůůƐ͕ �ƐƵŐŐĞƐƟŶŐ�ƚŚĂƚ��Z�&�ƉƌĞĨĞƌĞŶƟĂůůǇ�ďŝŶĚƐ�ƚŽ�ƚŚĞ�Ɖϱϯ�ŽŶĐŽŐĞŶŝĐ�ĨŽƌŵ͘ �
/ŶƚĞƌĞƐƟŶŐůǇ͕�ƚŚĞ�, ����ŝŶŚŝďŝƚŽƌ�/d&Ϯϯϱϳ �;' ŝǀ ŝŶŽƐƚĂƚͿ͕ �ĂŶ�ĞƉŝ-ĚƌƵŐ�ǁ ŝƚŚ�Ă�ƉŽƚĞŶƚ�ĂŶƟ-ƚƵŵŽƌ�ĂĐƟǀ ŝƚǇ�;ϭͿ͕ �
ĚƌĂŵĂƟĐĂůůǇ�ƌĞĚƵĐĞĚ��Z�&�ĂŶĚ�ŽŶĐŽŐĞŶŝĐ�Ɖϱϯ�ůĞǀ ĞůƐ�ŝŶ�̂ <-MEL-Ϯϴ�ĂƐ�ǁ Ğůů�ĂƐ�ƚŚĞŝƌ�ŝŶƚĞƌĂĐƟŽŶ. The
compound also targeted BRAF in A375 cells but not (wild-type) p53, which conversely increased most likely
ƉƌŽŵŽƟŶŐ�/d&Ϯϯϱϳ -induced apoptosis. P53 Silencing experiments confirmed that the response to the 
compound in BRAF mutated melanoma cells dependƐ�ŽŶ�Ɖϱϯ�ƐƚĂƚƵƐ͕ �ƚŚƵƐ�ƐƵŐŐĞƐƟŶŐ�Ă�ƌĂƟŽŶĂůĞ�ĨŽƌ�Ă�
possible ITF2357-based melanoma targeted therapy.
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Abstract

Cytosolic citrate maintenance is ensuring by mitochondria transporter SLC25A1 or by extracellular import
across the plasma membrane belonging to the SLC13 family transporters. PDAC is characterized by KRAS
ŵƵƚĂƟŽŶƐ͕ �ǁ ŚŝĐŚ�ĐŽŶƟŶƵĂƟǀ ĞůǇ�ƐƟŵƵůĂƚĞ�Ğī ĞĐƚŽƌpathways inducing tumor growth. Indeed, in Panc-1 and
Patu8988T cells characterized by KRASG12D and KRASG12V ŵƵƚĂƟŽŶƐ�ƌĞƐƉĞĐƟǀ ĞůǇ͕�ŐůƵƚĂŵŝŶĞ�ŵĞƚĂďŽůŝƐŵ�
ŝŶĐƌĞĂƐĞƐ�E ��W, �ƉƌŽĚƵĐƟŽŶ͘ �̂ ŝŶĐĞ�̂ >�Ϯϱ�ϭ�ŝƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�E ��W, �ĂŶĚ�ŝŶ�ůŝƉŝĚƐ�ƐǇŶƚŚĞsis,
we hypothesized its important role in KRAS mutated PDAC cell growth. By silencing SLC25A1 in KRAS wt
(Bx-PC3) and KRAS mutated (Panc-1 and Patu8988T) cells, we evaluated the cell growth. Surprisingly, we
demonstrated that SLC25A1 is only necessary for KRAS wt PDAC cell growth. Secondary, we hypothesized
that extracellular citrate or similar substrates, could avoid the Bx-PC3 shSLC25A1 cell death. Indeed, citrate,
succinate, and α-ŬĞƚŽŐůƵƚĂƌĂƚĞ�ƉĂƌƟĂůůǇ�ƌĞƐƚŽƌĞ�ƚŚĞ�ŐƌŽǁ ƚŚ�ĚĞĨĞĐƚ�ŝŶĚƵĐĞĚ�ďǇ�̂ >�Ϯϱ�ϭ�ƐŝůĞncing in Bx-PC3
cells. RT-ƋW�Z�ĚĂƚĂ�ƐŚŽǁ ĞĚ�Ă�ĚƌĂƐƟĐ�ŝŶĐƌĞĂƐĞ�ŽĨ�̂ >�ϭϯ�ϯ�ĞǆƉƌĞƐƐŝŽŶ�ŝŶ��ǆ-PC3 shSLC25A1 cells. This result
suggests that Bx-W�ϯ�ĐĞůůƐ�ƌĞůǇ�ŽŶ�ĐǇƚŽƐŽůŝĐ�ĐŝƚƌĂƚĞ�ĨŽƌ�ƚŚĞŝƌ�ƉƌŽůŝĨĞƌĂƟŽŶ͕ �ǁ ŚŝůĞ�̂ >�Ϯϱ�ϭ�ŝƐ�ƐŝůĞŶĐĞĚ͖ �
SLC13A3 is overexpressed trying to supply cytosolic citrate and other substrates for their survival. Although
the induced KRASG12V ŵƵƚĂƟŽŶ�ŝŶ��ǆ-PC3 cells seems to induce an increase expression of SLC13A3, this
ůĂƩ Ğƌ�ĚŽĞƐ�ŶŽƚ�ƐĞĞŵ�ƚŽ�ďĞ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƚŚĞ�ĐǇƚŽƐŽůŝĐ�ĐŝƚƌĂƚĞ�ŝŶĚĞƉĞŶdence. Finally, according to
ůŝƚĞƌĂƚƵƌĞ�ĚĂƚĂ͕ �<Z�^�ŵƵƚĂƟŽŶƐ�ŝŵƉƌŽǀ Ğ�ĐĞůůƵůĂƌ�ƐƵƌǀ ŝǀ Ăů�ďǇ�ƉƌŽŵŽƟŶŐ�ŐůƵƚĂŵŝŶŽůǇƟĐ�ƉĂƚŚǁ ĂǇ�ĂŶĚ�ĐĞůůƵůĂƌ�
metabolic reprogramming that, probably, make KRAS mutated PDAC cells independent by cytosolic citrate.
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Abstract

WƌŝŵĂƌǇ�ŵǇĞůŽĮ ďƌŽƐŝƐ�;WD &Ϳ�ŝƐ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ŝŶĞī ĞĐƟǀ Ğ�ĐůŽŶĂů�ŚĞŵĂƚŽƉŽŝĞƐŝƐ͕ �ƐƉůĞŶŽŵĞŐĂůǇ͕�ĂŶĚ�ďŽŶĞ�
marrow fibrosis. This outcome is also given by the microenvironment changes where malignant cells rely on 
glycolysis as a primary metabolic pathway, thus producing lactate as a byproduct. The aim of our work is to
ĚŝƐƐĞĐƚ�ƚŚĞ�ƌŽůĞ�ŽĨ�ůĂĐƚĂƚĞ�ƐŚƵƩ ůŝŶŐ�ĂƐ�Ă�ŶŽǀ Ğů�ƚĂƌŐĞƚ�ŝŶ�WD &�ƚƌĞĂƚŵĞŶƚ͘ �&Žƌ�ƚŚŝƐ�ƉƵƌƉŽƐĞ͕�ǁ Ğ�ƐƵƉƉůĞŵĞŶƚĞĚ�
ůĂĐƚĂƚĞ�ƚŽ�ŚĞĂůƚŚǇ�ŵĞƐĞŶĐŚǇŵĂů�ƐƚƌŽŵĂů�ĐĞůůƐ�ŵĞĂƐƵƌŝŶŐ�ƚŚĞŝƌ�ƉƌŽůŝĨĞƌĂƟŽŶ͘ �&ƵƌƚŚĞƌŵŽre, we assayed the
ĂĐĐƵŵƵůĂƟŽŶ�ŽĨ�Ěŝī ĞƌĞŶƚ�Į ďƌŽƟĐ�ĂŶĚ�ŝŶŇĂŵŵĂƚŽƌǇ�ŵĂƌŬĞƌƐ�ďǇ�ǁ ĞƐƚĞƌŶ�ďůŽƚ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ŵƵůƟƉůĞǆ�ĂƌƌĂǇ͘�
Our results were corroborated by using a TPOhigh Zebrafish (Danio rerio) model. We unveiled that PMF
ƉĂƟĞŶƚƐΖ���ϯϰн�ĐĞůůƐ�ĂƌĞ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ĂŶ�ŝŶĐƌĞĂƐĞĚ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�ůĂĐƚĂƚĞ�ƐŚƵƩ ůŝŶŐ�ĐŚĂŶŶĞůƐ�D �dϭ�ĂŶĚ�
D �dϰ͘ �&ƵƌƚŚĞƌŵŽƌĞ͕�ƚŚĞ�ŝŶĐƵďĂƟŽŶ�ŽĨ�ƉĞƌŝƉŚĞƌĂů�ďůŽŽĚ�ŵŽŶŽŶƵĐůĞĂƚĞĚ�ĐĞůůƐ�ǁ ŝƚŚ�WD &�ƐĞƌƵŵ�ĞŶŚĂŶĐĞĚ�
Treg and Myeloid-derivĞĚ�ƐƵƉƉƌĞƐƐŽƌ�ĐĞůů�ĞǆƉĂŶƐŝŽŶ͘ ��ŽƌƌŽďŽƌĂƟŶŐ�ƚŚĞ�ĐĞŶƚƌĂů�ƌŽůĞplayed by lactate in this
ĐŽŶƚĞǆƚ͕ �ƚŚŝƐ�Ğī ĞĐƚ�ǁ ĂƐ�ƌĞǀ ĞƌƚĞĚ�ďǇ�D �dϭ�ƐĞůĞĐƟǀ Ğ�ŝŶŚŝďŝƚŽƌ����ϯϵϲϱ͘ �dŚĞƌĞĨŽƌĞ͕�ůĂĐƚĂƚĞ�ƐƵƉƉůĞŵĞŶƚĂƟŽŶ�
increased cancer-associated fibroblast markers a-^D �͕ �&�Wϭ͕ �ĂŶĚ�d' &ď͘ �/ŶƚĞƌĞƐƟŶŐůǇ͕�ďŽƚŚ�ůĂĐƚĂƚĞ�ĂŶĚ�WD &�
sera triggered exƚƌĂĐĞůůƵůĂƌ�ŵĂƚƌŝǆ�ƌĞŵŽĚĞůŝŶŐ͕�ĐĂůĐŝƵŵ�ĂĐĐƵŵƵůĂƟŽŶ͕ �ĂŶĚ�ŚŝƐƚŽŶĞ�ůĂĐƚǇůĂƟŽŶ͕ �ǁ ŚŝĐŚ�ǁ ĞƌĞ�
reverted by AZD3965. Similar results were also shown on the whole kidney marrow of our TPOhigh
�ĞďƌĂĮ ƐŚ�ŵŽĚĞů͘�K ǀ ĞƌĂůů͕�ŽƵƌ�ƌĞƐƵůƚƐ�ƵŶǀ Ğŝů�ůĂĐƚĂƚĞ�ƐŚƵƩ ůŝŶŐ�ĂƐ�Ă�ƉŽƐƐible target for PMF treatment.
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SELECTIVE ANTICANCER EFFECT OF S-ADENOSYLMETHIONINE ON HUMAN
GLIOBLASTOMA CELL LINES VIA CELL CYCLE ARREST, MITOTIC CATASTROPHE,
APOPTOSIS AND INHIBITION OF DNA REPAIR

Roberta Grillo1, Roberta Veglia Tranchese1, Roberta Arpino1, Francesca Cadoni1͕ ��ƌŝƐƟŶĂ�WĂŐĂŶŽ2, Giovanna

Navarra2, Laura Mosca1͕ �' ŝŽǀ ĂŶŶĂ��ĂĐĐŝĂƉƵŽƟ1, Marina Porcelli1
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Abstract

' ůŝŽďůĂƐƚŽŵĂ�ŵƵůƟĨŽƌŵĞ�;' �D Ϳ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ĐŽŵŵŽŶ�ŚŝŐŚůǇ�ŝŶǀ ĂƐŝǀ Ğ�ƉƌŝŵĂƌǇ�ƚƵŵŽƌ�ŝŶ�ƚŚĞ�ďƌĂŝŶ�ǁ ŝƚŚ�Ă�
ŵĞĚŝĂŶ�ƐƵƌǀ ŝǀ Ăů�ƌĂŶŐŝŶŐ�ĨƌŽŵ�ϭϰ�ƚŽ�ϯϬ�ŵŽŶƚŚƐ�ϭ͘��ĞƐƉŝƚĞ�ĂŐŐƌĞƐƐŝǀ Ğ�ŵƵůƟŵŽĚĂů�ƚƌĞĂƚŵĞŶƚƐ͕ �ƉƌŽŐŶŽƐŝƐ�ĨŽƌ�
ƉĂƟĞŶƚƐ�ǁ ŝƚŚ�' �D �ĐŽŶƟŶƵĞƐ�ƚŽ�ďĞ�ƉŽŽƌ͘���ŐƌŽǁ ŝŶŐ�ďody of evidence indicates that natural compounds
ĞǆŚŝďŝƚ�Ğī ĞĐƟǀ Ğ�ĂŶƟĐĂŶĐĞƌ�ĂĐƟǀ ŝƚǇ�ĂŶĚ�ŵŝŐŚƚ�ďĞ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�ŽĨ�' �D ͘ ��ŵŽŶŐ�ƚŚĞŵ͕ �ƌĞĐĞŶƚ�
ƌĞƐĞĂƌĐŚ�ŝĚĞŶƟĮ ĞĚ�ƚŚĞ�ŶĂƚƵƌĂůůǇ-occurring sulfonium compound S-adenosyl-L-methionine (AdoMet), the
univerƐĂů�ŵĞƚŚǇů�ĚŽŶŽƌ�ĂŶĚ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ƐƚƵĚŝĞĚ�ĞƉŝŐĞŶĞƟĐ�ƌĞŐƵůĂƚŽƌƐ͕ �ĂƐ�Ă�ŵŽĚƵůĂƚŽƌ�ŽĨ�ŵƵůƟƉůĞ�
ƐŝŐŶĂůŝŶŐ�ƉĂƚŚǁ ĂǇƐ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�ĐĂƌĐŝŶŽŐĞŶĞƐŝƐ͕ �ŝŶĐůƵĚŝŶŐ�ƉƌŽůŝĨĞƌĂƟŽŶ͕ �ĂƉŽƉƚŽƐŝƐ�ĂŶĚ�ĂƵƚŽƉŚĂŐǇ�ǀ ŝĂ�
different signaling pathways [2]. Several clinical studies have demonstrated that, at pharmacological doses, 
�ĚŽD Ğƚ�ŚĂƐ�Ă�ůŽǁ �ŝŶĐŝĚĞŶĐĞ�ŽĨ�ƐŝĚĞ�Ğī ĞĐƚƐ�ǁ ŝƚŚ�ĞǆĐĞůůĞŶƚ�ƚŽůĞƌĂďŝůŝƚǇ�ĂŶĚ�ŶŽ�ƚŽǆŝĐ�Žƌ�ĂŶƟƉƌŽůŝĨĞƌĂƟǀ Ğ�
effects in normal, non-ƚƵŵŽƌŝŐĞŶŝĐ�ĐĞůůƐ͘ �/Ŷ�ĂŐƌĞĞŵĞŶƚ�ǁ ŝƚŚ�ƚŚŝƐ͕ �ǁ Ğ�ĨŽƵŶĚ�ƚŚĂƚ��ĚŽD Ğƚ�ƐĞůĞĐƟǀ ĞůǇ�ĂŶd
Ğĸ ĐŝĞŶƚůǇ�ĐĂƵƐĞƐ�Ă�ƟŵĞ- and dose-ĚĞƉĞŶĚĞŶƚ�ŝŶŚŝďŝƟŽŶ�ŽĨ�' �D �ĐĞůů�ǀ ŝĂďŝůŝƚǇ͕�ǁ ŝƚŚŽƵƚ�Ăī ĞĐƟŶŐ�ŶŽŶ-
tumorigenic cells growth.
/Ŷ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƐƚƵĚǇ͕�ǁ Ğ�ƌĞƉŽƌƚĞĚ�ƚŚĞ�ƐĞůĞĐƟǀ Ğ�ĂŶƟĐĂŶĐĞƌ�Ğī ĞĐƚƐ�ŽĨ��ĚŽD Ğƚ�ŽŶ�ŚƵŵĂŶ�' �D �hϴϳ D ' ͕ �
U343MG, and U251MG cell lines and we explored the underlying mechanisms. We provided evidence that
�ĚŽD Ğƚ�ŝŶŚŝďŝƚĞĚ�' �D �ĐĞůů�ǀ ŝĂďŝůŝƚǇ�ĂŶĚ�ƉƌŽůŝĨĞƌĂƟŽŶ�ďǇ�ŝŶĚƵĐŝŶŐ�ĐĞůů�ĐǇĐůĞ�ĂƌƌĞƐƚ�ĂŶĚ�ĂƉŽƉƚŽƐŝƐ͘ �t Ğ�ĂůƐŽ�
ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ��ĚŽD Ğƚ�ƚĂƌŐĞƚĞĚ��E ��ƌĞƉĂŝƌ͕�ĐĞůů�ĐǇĐůĞ�ĐŚĞĐŬƉŽŝŶƚ�ĂĐƟǀ ĂƟŽŶ͕ and spindle assembly
ƉƌŽĐĞƐƐĞƐ�ůĞĂĚŝŶŐ�ƚŽ�ŵŝƚŽƟĐ�ĐĂƚĂƐƚƌŽƉŚĞ-induced cell death. Taken together these findings suggest that 
AdoMet may be a promising adjuvant for the development of new targeted therapies against GBM.
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Metabolic-driven immune changes in melanoma in a gender-dependent manner
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Abstract

The epidemiology of melanoma has highlighted sexual dimorphism with a higher incidence and mortality
ƌĂƚĞ�ŝŶ�ƚŚĞ�ŵĂůĞ�ƉŽƉƵůĂƟŽŶ͘ �' ĞŶĚĞƌ�ĚŝƐƉĂƌŝƚǇ�ŝŶ�ŝŵŵƵŶĞ�ƌĞƐƉŽŶƐĞ�ŚĂƐ�ďĞĞŶ�ŚŝŐŚůŝŐŚƚĞĚ�ĂƐ�Ă�ŬĞǇ�ƉŽŝŶƚ�ŝŶ�
ĐĂŶĐĞƌ͘��ůƚĞƌĂƟŽŶƐ�ŽĨ�ŵĞƚĂďŽůŝƐŵ�ŝŶ�ƚŚĞ�ƚƵŵŽƌ�ŵŝůŝĞƵ�ŚĂǀ Ğ�ďĞĞŶ�ƐŚŽǁ Ŷ�ƚŽ�Ăī ĞĐƚ�ƚŚĞ�ďĂůĂŶĐĞ�ďĞƚǁ ĞĞŶ�
immune surveillance and immuŶĞ�ĞƐĐĂƉŝŶŐ͘�/Ŷ�ŐĞŶĞƌĂů͕�ŵĞůĂŶŽŵĂ�ƐŚŽǁ Ɛ�ĂŶ�ŝŶĐƌĞĂƐĞĚ�ŐůǇĐŽůǇƟĐ�
ŵĞƚĂďŽůŝƐŵ͘ �t Ğ�ŚǇƉŽƚŚĞƐŝǌĞ�ƚŚĂƚ�ŇƵĐƚƵĂƟŶŐ�ůĞǀ ĞůƐ�ŽĨ�ŵĞƚĂďŽůŝƚĞƐ͕ �Ěŝī ĞƌĞŶƟĂůůǇ�ĞŶƌŝĐŚĞĚ�ŝŶ�ƚŚĞ�
environment of male and female melanoma, can regulate and support different immune responses related 
ƚŽ�ƐĞǆ͘�t Ğ�Ăŝŵ�ƚŽ�ďĞƩ Ğƌ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�ŐĞŶĚĞƌ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ŵĞƚĂďŽůŝĐ�ƌĞŐƵůĂƟŽŶ�ŽŶ�ƚŚĞ�ŝŵŵƵŶĞ�
component.

t Ğ�ƉĞƌĨŽƌŵĞĚ�Ă�ŵĞƚĂďŽůŝĐ�ĂŶĂůǇƐŝƐ�ŽĨ�ƌĞƉƌĞƐĞŶƚĂƟǀ Ğ�ŵĂůĞ�ĂŶĚ�ĨĞŵĂůĞ�ŵĞůĂŶŽŵĂ�ĐĞůů�ůŝŶĞƐ͘ �D ĂůĞ�ĐĞůů�ůŝŶĞƐ�
showed high levels of HKII/LDH-�ͬ D �dϰ͕ �ĂĐĐŽŵƉĂŶŝĞĚ�ďǇ�Ă�ŵŽƌĞ�ƉƌŽŶŽƵŶĐĞĚ�ƐĞĐƌĞƟŽŶ�ŽĨ�ůĂĐƚĂƚĞ͘�/, ��
ĂŶĂůǇƐŝƐ�ƉĞƌĨŽƌŵĞĚ�ŽŶ�dD ��ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ŵĞůĂŶŽŵĂ�ƉĂƟents showed high LDH-A expression in male
ƐĂŵƉůĞƐ͕ �ĂĐĐŽŵƉĂŶŝĞĚ�ďǇ�Ă�ŵŽƌĞ�ƉƌŽŶŽƵŶĐĞĚ���ϰн�ŝŶĮ ůƚƌĂƟŽŶ͘ �t Ğ�ŽďƐĞƌǀ ĞĚ�Ă�Ěŝī ĞƌĞŶƚ�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�
ƚŚĞ�ŝŵŵƵŶĞ�ŝŶĮ ůƚƌĂƚĞ�ŝŶ�ŵĞůĂŶŽŵĂ�ĐĞůů�ůŝŶĞƐ͕ �ĂƉƉƌĞĐŝĂƟŶŐ�Ă�ƐŝŐŶŝĮ ĐĂŶƚ�ŝŶĐƌĞĂƐĞ�ŝŶ�й dƌĞŐ�ƵƉŽŶ�ĞǆƉŽƐƵƌĞ�ŽĨ�
CD4+ cĞůůƐ�ǁ ŝƚŚ�̂ ŬD ĞůϮϴ�ŵĂůĞ�ŵĞůĂŶŽŵĂ�ĐĞůůƐ͘ �dŚĞ�ŝŵƉĂŝƌŵĞŶƚ�ŽĨ�>� , ��ŝŶ�̂ ŬD ĞůϮϴ�ĐĞůůƐ�ďǇ�ŐĞŶĞƟĐĂůůǇ�ĂŶĚ�
pharmacological (FX-11) approaches showed reduced Treg percentage. We also observed a significant 
enrichment of Treg in male melanoma specimens. Our data show an increase in LDH-A expression in male
ŵĞůĂŶŽŵĂ�ĂŶĚ�ƐƵŐŐĞƐƚ�Ă�ƌŽůĞ�ĨŽƌ�ůĂĐƚĂƚĞ�ŝŶ�ĞůŝĐŝƟŶŐ�ĂŶ�ŝŵŵƵŶŽƐƵƉƉƌĞƐƐŝǀ Ğ�ůĂŶĚƐĐĂƉĞ�ǁ ŝƚŚ�ŚŝŐŚ�dƌĞŐ�
ŝŶĮ ůƚƌĂƟŽŶ͘
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Abstract

Increasing evidence highlighted the role of cancer cell-ĚĞƌŝǀ ĞĚ�ĞǆƚƌĂĐĞůůƵůĂƌ�ŵĂƚƌŝǆ�;��D Ϳ�ŝŶ�ƚŚĞ�ĂĐƋƵŝƐŝƟŽŶ�
of aggressive features. Recently, non-cell autonomous metabolic reprogramming in tumors can provoke
ƐƚƌŝŬŝŶŐ�ƚƌĂŶƐĐƌŝƉƟŽŶĂů�ĂŶĚ�ŵĞƚĂďŽůŝĐ�ĐŚĂŶŐĞƐwithin tumor cells enhancing their malignancy. Lactate
sustains a prostate cancer cells (PCa)-cancer-associated fibroblasts (CAF) crosstalk. However, how lactate 
ĐĂŶ�ŝŵƉĂĐƚ�ŽŶ�ƚŚĞ�ĨƵŶĐƟŽŶ�ŽĨ�ƚƵŵŽƌ-derived ECM remodeling is poorly addressed.

' ^���ĂŶĂůǇƐŝƐ�ŽŶ�W�Ă�ĐĞůůƐ�ĞǆƉŽƐĞĚ�ƚŽ�ůĂĐƚĂƚĞ�ƌĞǀ ĞĂůƐ�ƚŚĂƚ�ůĂĐƚĂƚĞ�ĐŽŶĚŝƟŽŶŝŶŐ�ƉƌŽŵŽƚĞƐ�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�
ƐĞǀ ĞƌĂů�ĐŽůůĂŐĞŶƐ͘ �/ŵƉŽƌƚĂŶƚůǇ͕�ůĂĐƚĂƚĞ�ƉƌŽŵŽƚĞƐ�ĂŶ�ĞŶŚĂŶĐĞĚ�ĂĐƟǀ ŝƚǇ�ŽĨ�ƚŚĞ�ĐŽůůĂŐĞŶ�α-ketoglutarate-
dependent prolyl-4-hydroxylase 1 (P4HA1) and thĞ�ŝŶŚŝďŝƟŽŶ�ŽĨ�D �dϭ�ůĂĐƚĂƚĞ�ŝŶǁ ĂƌĚ�ƚƌĂŶƐƉŽƌƚĞƌ�ďůŽĐŬƐ�
Wϰ, �ϭ�ĞǆƉƌĞƐƐŝŽŶ�ĂŶĚ�ĂĐƟǀ ŝƚǇ͘��ůƐŽ͕ �ǁ Ğ�ĨŽƵŶĚ�ƚŚĂƚ�Wϰ, �ϭ�ƚĂƌŐĞƟŶŐ�ŝƐ�ĚĞƚƌŝŵĞŶƚĂů�ĨŽƌ�ůĂĐƚĂƚĞ-induced
ŝŶǀ ĂƐŝǀ ĞŶĞƐƐ�ĂŶĚ�ƚƌĂŶƐĞŶĚŽƚŚĞůŝĂů�ŵŝŐƌĂƟŽŶ�ŝŶ�ǀ ŝƚƌŽ�ĂŶĚ�ŝŶ�ǀ ŝǀ Ž ͘ �/ŶƚĞƌĞƐƟŶŐůǇ͕�ǁ Ğ�ŝĚĞŶƟĮ ĞĚ�Ă�ŶŽn-integrinic
collagen I receptor – discoidin-domain collagen receptor 1 (DDR1) – as responsible for triggering tumour
collagen-dependent signaling, leading to a lactate-induced invasiveness and stem-like features
ĂĐŚŝĞǀ ĞŵĞŶƚ͘ ��ůƐŽ͕ �ǁ Ğ�ĨŽƵŶĚ�ƚŚĂƚ���Zϭ�ĂĐƟǀ ĂƟŽŶ�ŝƐ�ĐŽŶĮ ŶĞĚ�ďǇ�ƚƵŵŽƵƌ͕�ŶŽƚ���&�ĐŽůůĂŐĞŶƐ͘ �hůƟŵĂƚĞůǇ͕�ǁ Ğ�
ŚŝŐŚůŝŐŚƚĞĚ�ƚŚĂƚ���Zϭ�ĂĐƚƐ�ǀ ŝĂ�̂ d�dϯ�ĂĐƟǀ ĂƟŽŶ͕ �ǁ ŚŽƐĞ�ŝŶŚŝďŝƟŽŶ�ƌĞƐƵůƚƐ�ŝŶ�Ă�ĚĞĐƌĞĂƐĞĚ�ĐŽůůĂŐĞŶ�/�
ĞǆƉƌĞƐƐŝŽŶ�ĂŶĚ�ŝŶĞĸ ĐŝĞŶƚ�ƉƌŽƐƚĂƐƉŚĞƌĞƐ�ĨŽƌŵĂƟŽŶ�ŝŶ�ůĂĐƚĂƚĞ-treated cells. Finally, we showed that tumor
ǆĞŶŽŐƌĂŌƐ�ĨƌŽŵ���Zϭ- or P4HA1-silenced PCa cells are impaired to lung metastasize in mice experiencing
CAF/lactate exposure.

Overall, these findings uncover a new aspect of tumour metabolic reprogramming driven by CAF-derived 
ůĂĐƚĂƚĞ͕�ǁ ŚŝĐŚ�ƐƵƐƚĂŝŶƐ�W�Ă�ĐĞůů�ĂďŝůŝƚǇ�ƚŽ�ĚŝƐƐĞŵŝŶĂƚĞ�ĂŶĚ�ŵĞƚĂƐƚĂƐŝǌĞ�ƚŚƌŽƵŐŚ�ƚŚĞ�ĂƵƚŽĐƌŝŶĞ�ĂĐƟǀ ĂƟŽŶ�ŽĨ�
P4HA1-collagen-DDR1 axis.
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/ƐŽůĂƟŽŶ�ŽĨ�ƌĂƚ�ƉƌŝŵĂƌǇ�ďƌĞĂƐƚ�ĐĂƌĐŝŶŽŵĂ�ĐĞůůƐ�ƚŽ�ƐƚƵĚǇ�ƚŚĞ�ƐǇŶĞƌŐŝĐ�ĂĐƟŽŶ�ŽĨ�
nano-ĐŽŶƐƚƌƵĐƚƐ�ŽŶ�ƚŚĞ�ŵŝĐƌŽĞŶǀ ŝƌŽŶŵĞŶƚ�ĂŶĚ�ĂŶƟƚƵŵŽƌ�Ğĸ ĐŝĞŶĐǇ

Alessandra Lo Cicero͕ �̂ ŝŵŽŶĂ��ĂŵƉŽƌĂ͕ �' ĂďƌŝĞůĞ�>Ž��ƵŐůŝŽ͕ �D ĂƟůĚĂ�/ĞŵŵŽůŽ͕ �&ƌĂŶĐĞƐĐŽ�>Ă�D ŽŶŝĐĂ͕ �' ŝƵůŝŽ�

Ghersi

�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŝŽůŽŐŝĐĂů͕��ŚĞŵŝĐĂů�ĂŶĚ�WŚĂƌŵĂĐĞƵƟĐĂů�̂ ĐŝĞŶĐĞƐ�ĂŶĚ�dĞĐŚŶŽůŽŐŝĞƐ�;^d��/��&Ϳ͕ �hŶŝǀ ĞƌƐŝƚǇ�ŽĨ�

Palermo, Palermo, Italy

Abstract

Breast carcinoma in rats was generated with a single dose of 7,12-Dimethylbenzatracene (DMBA),
ŝŶƚƌĂƉĞƌŝƚŽŶĞĂůůǇ�ĂĚŵŝŶŝƐƚĞƌĞĚ�ŝŶ�ϱ�ǁ ĞĞŬƐ�ŽůĚ�ĨĞŵĂůĞ�t ŝƐƚĂƌ�ƌĂƚƐ͘ ��ŌĞƌ�Ϯϰ�ǁ ĞĞŬƐ͕ �Ă�ƐŽůŝĚ�ƚƵŵŽƌ�ŵĂƐƐ�ǁ ĂƐ�
generated and surgically removed. The extracellular matrix (ECM) was removed from the tumor mass using
ĚŝƐƐĞĐƟŶŐ�ŵŝĐƌŽƐƵƌŐĞƌǇ�ĂŶĚ�ƚŚĞ�ƚƵŵŽƌ�ƟƐƐƵĞ�ƚƌĞĂƚĞĚ�ǁ ŝƚŚ�Ă�ŵŝǆƚƵƌĞ�ŽĨ�ƵůƚƌĂƉƵƌĞ�;хϵϵй Ϳ�ƌĞĐŽŵďŝŶĂŶƚ�
ĐŽůůĂŐĞŶĂƐĞƐ�;�ůĂƐƐ�/�ĂŶĚ��ůĂƐƐ�//Ϳ�ĂŶĚ�ƚŚĞƌŵŽůǇƐŝŶ͘ �̂ ĞůĞĐƚĞĚ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ƉŽƉƵůĂƟŽŶ�ŽĨ�ƉƌŝŵĂƌǇ�ďƌĞĂƐƚ�
carcinoma cells were used to generate three-ĚŝŵĞŶƐŝŽŶĂů�ŵƵůƟĐĞůůƵůĂƌ�ƚƵŵŽƌ�ƐƉŚĞƌŽŝĚƐͬ ŽƌŐĂŶŽŝĚƐ͕ �ƚŽ�
evaluate in vitro ƚŚĞ�Ğī ĞĐƚƐ�ŽĨ�ƚŚĞ�ƌĞĐŽŵďŝŶĂŶƚ�ĐŽůůĂŐĞŶĂƐĞƐ�;ŝŶ�ƚŚĞ�ďĞƐƚ�ĨŽƌŵƵůĂƟŽŶͿ�ĨŽƌ�ƚŚĞ�ĚŝŐĞƐƟŽŶ�ŽĨ�
ƚŚĞ���D �ĂŶĚ�ƚŚĞ�ƐƵďƐĞƋƵĞŶƚ�ƚĂƌŐĞƚ�ĂŶĚ�Ğĸ ĐŝĞŶĐǇ�ŽĨ�EĂŶŽƉĂƌƟĐůĞƐ�;EWƐͿ�ĨƵŶĐƟŽŶĂůŝǌĞĚ�ǁ ŝƚŚ�ƚƵŵŽƌ�
ƚĂƌŐĞƟŶŐ�ŵŽůĞĐƵůĞƐ͘ �&ƵƌƚŚĞƌŵŽƌĞ͕�ƉƌŝŵĂƌǇ�ĐĞůůƐ-induced tumor in female Wistar rats will be treated with
recombinant collagenases to reduce the thick and dense collagen matrix around the mass, making it more
accessible to NPs.

dŚĞƌĞĨŽƌĞ͕�ƐƚĂŶĚĂƌĚŝǌĞĚ�ŝƐŽůĂƟŽŶ�ƉƌŽƚŽĐŽů�ĨŽƌ�ƉƌŝŵĂƌǇ�ĐĂŶĐĞƌ�ĐĞůůƐ�ŝƐ�ĨƵŶĚĂŵĞŶƚĂů�ƚŽ�ƉƌĞƐĞƌǀ ĞƐ�ŝŵƉŽƌƚĂŶƚ�
ĐĞůů�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ĂŶĚ�ƉƌŽƉĞƌƟĞƐ�ĂŶĚ�ƚŽ�ŽďƚĂŝŶ�ƌĞůŝĂďůĞ�ƐŽƵƌĐĞƐ�ĨŽƌ�in vitro and in vivo studies for cancer
treatment.

Categories

Tumor Biochemistry



170

FADS1/2-ŵĞĚŝĂƚĞĚ�ůŝƉŝĚ�ŵĞƚĂďŽůŝĐ�ƌĞƉƌŽŐƌĂŵŵŝŶŐ�Ěƌŝǀ ĞƐ�ĨĞƌƌŽƉƚŽƐŝƐ�ƐĞŶƐŝƟǀ ŝƚǇ�ŝŶ�
ŵĞƚĂƐƚĂƟĐ�ƚƌŝƉůĞ-ŶĞŐĂƟǀ Ğ�ďƌĞĂƐƚ�ĐĂŶĐĞƌ

Nicla Lorito1, Angela Subbiani1, Alfredo Smiriglia1, Marina Bacci1͕ �/ĐƌŽ�D ĞĂƫ Ŷŝ1, Paola Chiarugi1, Alexandra

�ǀ ŐƵƐƟŶŽǀ Ă2, Dario Livio Longo3, Angela Bachi4, Andrea Morandi1

1Department of Experimental and Clinical Biomedical Sciences, University of Florence, Florence, Italy.
2Fundació Sant Joan de Déu, Oncology, Esplugues de Llobregat, Spain. 3/ŶƐƟƚƵƚĞ�ŽĨ��ŝŽƐƚƌƵĐƚƵƌĞƐ�ĂŶĚ�

�ŝŽŝŵĂŐŝŶŐ�;/��Ϳ͕ �/ƚĂůŝĂŶ�EĂƟŽŶĂů�ZĞƐĞĂƌĐŚ��ŽƵŶĐŝů�;�E ZͿ͕ �dƵƌŝŶ͕ �/ƚĂůǇ͘�4/&KD �&ŽƵŶĚĂƟŽŶ͕ �dŚĞ�&/Z��/ŶƐƟƚƵƚĞ�

of Molecular Oncology, Milan, Italy

Abstract

Triple-ŶĞŐĂƟǀ Ğ�ďƌĞĂƐƚ�ĐĂŶĐĞƌ�;dE ��Ϳ�ŝƐ�ĨƌĞƋƵĞŶƚůǇ�ƌĞĨƌĂĐƚŽƌǇ�ƚŽ�ƚŚĞƌĂƉŝĞƐ�ĂŶĚ�ƉĂƟĞŶƚƐ�ĞǆƉĞƌŝĞŶĐĞ�
ƌĞĐƵƌƌĞŶĐĞ�ǁ ŝƚŚ�ŵĞƚĂƐƚĂƐĞƐ͘ �D ĞƚĂďŽůŝĐ�ŇĞǆŝďŝůŝƚǇ�ŝƐ�ĐƌƵĐŝĂů�ĨŽƌ�ƚƵŵŽƌ�ƉƌŽŐƌĞƐƐŝŽŶ�ĂŶĚ�ŵĞƚĂƐƚĂƟĐ�ĐĂƐĐĂĚĞ͕�
ĂŶĚ�ůŝƉŝĚ�ŵĞƚĂďŽůŝƐŵ�ŝƐ�ŽŌĞŶ�ĂůƚĞƌĞĚ�ŝŶ�dE ���ĂŶĚ�ƚŚĞƌĞĨŽƌĞ�ĞǆƉůŽŝƚĂďůĞ�ĨŽƌ�ƚŚĞƌĂƉĞƵƟĐ�ĂŶĚ�ĚŝĂŐŶŽƐƟĐ�
purposes. Genome-wide profiling together with an array of metabolic techniques applied to TNBC cells with 
Ěŝī ĞƌĞŶƚ�ŵĞƚĂƐƚĂƟĐ�ĂďŝůŝƟĞƐ�ƌĞǀ ĞĂůĞĚ�ĞŶŚĂŶĐĞĚ�ĚĞ�ŶŽǀ Ž�ĨĂƩǇ�ĂĐŝĚ�;&�Ϳ�ďŝŽƐǇŶƚŚĞƐŝƐ�ĂŶĚ�ĐŽŶƚĞŶƚ (i.e., lipid
ĚƌŽƉůĞƚƐ͕ �>�Ϳ�ŝŶ�ƚŚĞ�ŵŽƌĞ�ĂŐŐƌĞƐƐŝǀ Ğ�ŵŽĚĞůƐ͘ �̂ ŝŶĐĞ�ƚĂƌŐĞƟŶŐ�ůŝƉŝĚ�ŵĞƚĂďŽůŝƐŵ�ǁ ŝƚŚ�Ěŝī ĞƌĞŶƚ�ĂŐĞŶƚƐ�ǁ ĂƐ�
ŝŶĞī ĞĐƟǀ Ğ�ŝŶ�ƌĞĚƵĐŝŶŐ�ƐƵƌǀ ŝǀ Ăů͕�ǁ Ğ�ƉŽƐƚƵůĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ŝŶĐƌĞĂƐĞĚ�&��ƐǇŶƚŚĞƐŝƐ�ĐŽƵůĚ�ďĞ�ƌĞůĞǀ ĂŶƚ�ĂƐ�ŝƚ�ĂůƚĞƌƐ�
ůŝƉŝĚ�ĐŽŵƉŽƐŝƟŽŶ�ĂŶĚ�ĐŽŵƉůĞǆŝƚǇ͘�/ŶĚĞĞĚ͕ �ŵĞƚĂƐƚĂƟĐ�ĐĞůůƐ�ƐŚŽǁ ĞĚ�ŝŶĐƌĞĂƐĞĚ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�&��ĚĞƐĂƚƵƌĂƐĞƐ�
;&��^ϭ�ĂŶĚ�ϮͿ�ĂŶĚ�ƐƵďƐĞƋƵĞŶƚ�ĂůƚĞƌĂƟŽŶ�ŝŶ�ƚŚĞ�ĐŽŶƚĞŶƚ�ŽĨ�ƉŽůǇƵŶƐĂƚƵƌĂƚĞĚ�&��;Wh&�Ϳ�ƚŚĂƚ�ĞŵĞƌŐĞĚ�ĂƐ�Ă�
ŵĞƚĂďŽůŝĐ�ǀ ƵůŶĞƌĂďŝůŝƚǇ�ƐŝŶĐĞ�ƚŚĞǇ�ĂƌĞ�ƉĞƌŽǆŝĚĂƟŽŶ�ƐƵďƐƚƌĂƚĞƐ�ĨŽƌ�ĨĞƌƌŽƉƚŽƐŝƐ�ĞǆĞĐƵƟŽŶ͕ �Ă�ĨŽƌŵ�ŽĨ�ŝƌŽŶ-
ĚĞƉĞŶĚĞŶƚ�ĐĞůů�ĚĞĂƚŚ͘ ��ĐĐŽƌĚŝŶŐůǇ͕�ĂŐŐƌĞƐƐŝǀ Ğ�dE ���ǁ ĞƌĞ�ƐĞŶƐŝƟǀ Ğ�ƚŽ�ĨĞƌƌŽƉƚŽƐŝƐ�ŝŶĚƵĐĞƌƐ�ĂŶĚ�ĚŝƐƉůĂǇĞĚ�
ŝŶĐƌĞĂƐĞĚ�ZK^�ůĞǀ ĞůƐ�ĂŶĚ�ĂĐĐƵŵƵůĂƟŽŶ�ŽĨ�ƚŽǆŝĐ�ůŝƉŝĚ�ƉĞƌŽǆŝĚĞƐ͘ �D ĞĐŚĂŶŝƐƟĐĂůůǇ͕�ƚĂƌŐĞƟŶŐ�&��^ϭͬ Ϯ�
prevented cell death, whĞƌĞĂƐ�ŝŶŚŝďŝƟŽŶ�ŽĨ�ƐƚĞĂƌŽǇů-CoA desaturase 1 (SCD1) failed since this enzyme
catalyzes the rate-ůŝŵŝƟŶŐ�ƐƚĞƉ�ŝŶ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ŵŽŶŽƵŶƐĂƚƵƌĂƚĞĚ�&��;D h&�Ϳ͘ �dŽ�ŶŽƚĞ͕�ĂůƚĞƌŝŶŐ�
Wh&�ͬ D h&��ƌĂƟŽ�ďǇ�ŝŶĐƌĞĂƐŝŶŐ�ƚŚĞ�Ăǀ ĂŝůĂďŝůŝƚǇ�ŽĨ�ĞǆŽŐĞŶŽƵƐ�D h&��ĞǆĞƌƚĞĚ�ĂŶ�ĂŶƟ-ferroptosis effect. 
D ŽƌĞŽǀ Ğƌ͕�ŝŶŚŝďŝƟŶŐ�>��ĨŽƌŵĂƟŽŶ�ĂŶĚ�ƚƵƌŶŽǀ Ğƌ�ƐƵƉƉƌĞƐƐĞĚ�ƚŚĞ�>��ďƵī ĞƌŝŶŐ�ĐĂƉĂĐŝƚǇ�ĂŶĚ�ƉŽƚĞŶƟĂƚĞĚ�ĐĞůů�
ĚĞĂƚŚ͘ ��ůŝŶŝĐĂůůǇ͕�ŚŝŐŚ�ůĞǀ ĞůƐ�ŽĨ�&��^ϭͬ Ϯ�ĐŽƌƌĞůĂƚĞ�ǁ ŝƚŚ�ǁ ŽƌƐĞ�ƉƌŽŐŶŽƐŝƐ�ĂŶĚ�ŚŝŐŚůŝŐŚƚ�Ă�ƉŽƚĞŶƟĂů�ŵĞƚĂďŽůŝĐ�
liability useful for ƐǇŶƚŚĞƟĐ�ůĞƚŚĂůŝƚǇ�ƚŚĞƌĂƉĞƵƟĐ�ĂƉƉƌŽĂĐŚĞƐ�ŝŶ�dE ��͘
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PDL-ϭ�ƉƌŽŵŽƚĞƐ�ƉƌŽůŝĨĞƌĂƟŽŶ�ŽĨ�ŐůŝŽďůĂƐƚŽŵĂ�ĐĞůůƐ

Chiara Malasomma, Andrea Cerullo, Simona Urzini, Valeria Di Giacomo, Maria Paola Gammella, Laura

D ĂƌƌŽŶĞ͕ �̂ ŝŵŽŶĂ�ZŽŵĂŶŽ͕ �D ĂƌŝĂ�&ŝĂŵŵĞƩĂ�ZŽŵĂŶŽ

University of Naples Federico II ¬ Department of Molecular Medicine and Medical Biotechnology, Naples,

Italy

Abstract

Glioblastoma frequently expresses PDL-ϭ�ĐĂƵƐŝŶŐ�Ă�ĚĞĨĞĐƟǀ Ğ�ŚŽƐƚ�ĂŶƟ-tumoral immunity. We previously
found that in the course of a cell culture, PDL-1 increased concomitantly to cyclin-��ŽŶ�' ϭͬ ^�ƚƌĂŶƐŝƟŽŶ͕ �ƚŽ�
ƉƌŽŐƌĞƐƐŝǀ ĞůǇ�ĚĞĐƌĞĂƐĞ�ƵŶƟů�ĐĞůů�ĐŽŶŇƵĞŶĐǇ͕ ǁ ŚĞŶ�ƉƌŽůŝĨĞƌĂƟŽŶ�ĐĞĂƐĞĚ͘ �t Ğ�ĨŽƵŶĚ�Ă�ĐŽƌƌĞůĂƟŽŶ�ďĞƚǁ ĞĞŶ�
CCND1 and PDL-ϭ�ŐĞŶĞ�ĞǆƉƌĞƐƐŝŽŶ�ůĞǀ ĞůƐ͘ �, ĞƌĞŝŶ͕ �ǁ Ğ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ǁ ŚĞƚŚĞƌ�W�>-1 could play a direct role in
ƚŚĞ�ƉƌŽůŝĨĞƌĂƟŽŶ�ŽĨ�ƚŚŝƐ�ƚƵŵŽƌ͘�hƐŝŶŐ�Ěŝī ĞƌĞŶƚ�ŐůŝŽďůĂƐƚŽŵĂ�ĐĞůů�ůŝŶĞƐ͕ �ǁ Ğ�ƐŚŽǁ �ƚŚĂƚ�W�>-1-silencing
ŝŵƉĂŝƌĞĚ�ƉƌŽůŝĨĞƌĂƟŽŶ͕ �ŵĞĂƐƵƌĞĚ�ŝŶ�ŇŽǁ �ĐǇƚŽŵĞƚƌǇ�ĂŶĚ�ŝŵŵƵŶŽďůŽƚ�ĞǆƉůŽŝƟŶŐ�<ŝϲϳ �ĂŶĚ�W�E��ƉƌŽůŝĨĞƌĂƟŽŶ�
markers. Conversely, PDL-ϭ�ĞĐƚŽƉŝĐ�ĞǆƉƌĞƐƐŝŽŶ�ƐŚŽǁ ĞĚ�ŽƉƉŽƐŝƚĞ�ƌĞƐƵůƚƐ�ǁ ŝƚŚ�ŝŶĐƌĞĂƐĞĚ�ƉƌŽůŝĨĞƌĂƟŽŶ�ůĞǀ ĞůƐ�
of overexpressing cells in comparison with control cells. As FKBP51s regulates the expression of PDL-1
ƐĞƌǀ ŝŶŐ�ĂƐ�ĐŽĐŚĂƉĞƌŽŶĞ͕�ǁ Ğ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚĞ�Ğī ĞĐƚ�ŽĨ�&<�WϱϭƐ�ĚĞƉůĞƟŽŶ�ŽŶ�ŐůŝŽďůĂƐƚŽŵĂ�ĐĞůů�ƉƌŽůŝĨĞƌĂƟŽŶ͘ �
Using FKBP51s siRNA, we downmodulated the expression of FKBP51s and, as expected, PDL-1 was
ŝŵƉĂŝƌĞĚ͘ �̂ ƵĐŚ�ĂŶ�Ğī ĞĐƚ�ǁ ĂƐ�ĂĐĐŽŵƉĂŶŝĞĚ�ďǇ�ƌĞĚƵĐĞĚ�ƉƌŽůŝĨĞƌĂƟŽŶ�ŽĨ�ƐŝůĞŶĐĞĚ-glioblastoma cells,
compared with non-silenced cells. Our study provides preliminary results that PDL-ϭ�ƉŽƐŝƟǀ ĞůǇ�ƌĞŐƵůĂƚĞƐ�
glioblastoma cell growth, adding a further aspect of malignancy to this molecule involved in tumor immune
evasion.
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PHGDH heterogeneity is a key driver of 5-Fluorouracil resistance in colorectal
cancer

Caterina Mancini1, Giulia Lori1, Marta Iozzo2, Fabio Cianchi1, Giovanni Raugei2, Erica Pranzini2͕ �D ĂƌŝĂ�>ĞƟǌŝĂ�

Taddei1

1Department of Experimental and Clinical Medicine, University of Florence, Florence, Italy. 2Department of

Experimental and Clinical Biomedical Sciences, University of Florence, Florence, Italy

Abstract

�ĂŶĐĞƌ�ĐĞůůƐ�ĂƌĞ�ƐƚƌŽŶŐůǇ�ĚĞƉĞŶĚĞŶƚ�ŽŶ�ƐĞƌŝŶĞ�Ăǀ ĂŝůĂďŝůŝƚǇ�ƚŽ�ƐƵƉƉŽƌƚ�ďŝŽƐǇŶƚŚĞƟĐ�ƉĂƚŚǁ ĂǇƐ�ĂŶĚ�ĨĂƐƚ�
ƉƌŽůŝĨĞƌĂƟŽŶ�ďǇ�ĨƵĞůůŝŶŐ�ŽŶĞ-carbon metabolism. Phosphoglycerate dehydrogenase (PHGDH) is the rate-
ůŝŵŝƟŶŐ�ĞŶǌǇŵĞ�ŝŶ�ƚŚĞ�ĚĞ�ŶŽǀ Ž�ƐĞƌŝŶĞ�ƐǇŶƚŚĞƐŝƐ�ƉĂƚŚǁ ĂǇ(SSP), a highly regulated pathway overexpressed
in several cancer types. Recently, it emerged that PHGDH expression is dynamically regulated during
Ěŝī ĞƌĞŶƚ�ƐƚĂŐĞƐ�ŽĨ�ƚƵŵŽƌ�ƉƌŽŐƌĞƐƐŝŽŶ͕ �ƉƌŽŵŽƟŶŐ�ĐĂŶĐĞƌ�ĂŐŐƌĞƐƐŝǀ ĞŶĞƐƐ͘ �/Ŷ�ŽƵƌ�ůĂďŽƌĂƚŽƌǇ͕�ǁ Ğ�
demonstrated ƚŚĂƚ�ŚŝŐŚ�ƐĞƌŝŶĞ�Ăǀ ĂŝůĂďŝůŝƚǇ͕�ĚƵĞ�ƚŽ�ďŽƚŚ�ŝŶĐƌĞĂƐĞĚ�ĞǆŽŐĞŶŽƵƐ�ƵƉƚĂŬĞ�Žƌ�̂ ^W�ĂĐƟǀ ĂƟŽŶ͕ �
supports resistance of colorectal cancer (CRC) cells to 5-Fluorouracil (5-&hͿ�ĂĚŵŝŶŝƐƚƌĂƟŽŶ͘ �dŚĞ�ƉƌĞƐĞŶƚ�
ƐƚƵĚǇ�ĂŝŵƐ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ǁ ŚĞƚŚĞƌ�W, ' � , �ŚĞƚĞƌŽŐĞŶĞŝƚǇ�ŵĂǇ�ĂĐƚ ĂƐ�ĐƌŝƟĐĂů�ĚĞƚĞƌŵŝŶĂŶƚ�ŽĨ�ϱ-FU response
ŝŶ�ŚƵŵĂŶ��Z�͘ �/ŶƚĞƌĞƐƟŶŐůǇ͕�ǁ ĞƐƚĞƌŶ�ďůŽƚ�ĂŶĚ�ŝŵŵƵŶŽŚŝƐƚŽĐŚĞŵŝƐƚƌǇ�ĂŶĂůǇƐŝƐ�ŽĨ��Z��ƉĂƟĞŶƚƐ-derived
ĐĂŶĐĞƌ�ƟƐƐƵĞƐ�ƌĞǀ ĞĂůĞĚ�Ă�ŐƌĞĂƚ�ŚĞƚĞƌŽŐĞŶĞŝƚǇ�ĂŵŽŶŐ�ƉĂƟĞŶƚƐ�ŝŶ�W, ' � , �ƉƌŽƚĞŝŶ�ůĞǀ ĞůƐ͕ �ĂƐ�ǁ Ğůů�ĂƐ�Ă�ƐƚƌŽŶŐ�
ƐƉĂƟĂů�ŚĞƚĞƌŽŐĞŶĞŝƚǇ�ǁ ŝƚŚŝŶ�ƚƵŵŽƌ�ƟƐƐƵĞƐ͕ �ŚŝŶƟŶŐ�W, ' � , �ĂƐ�Ă�ƉŽƐƐŝďůĞ�Ěƌŝǀ Ğƌ�ŽĨ�Ěŝī ĞƌĞŶƚ�ϱ-FU
ƌĞƐƉŽŶƐŝǀ ĞŶĞƐƐ�ĂŵŽŶŐ��Z��ƉĂƟĞŶƚƐ͘ ��Ǉ�ŵĞĂŶƐ�ŽĨ�ĚŝƐƟŶĐƚ�ĐŽůŽŶ�ĐĂŶĐĞƌ�ĐĞůů�ůŝŶĞƐ͕ �ǁ Ğ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�
high PHGDH expression correlates with reduced 5-&h�ƐĞŶƐŝƟǀ ŝƚǇ�ǁ ŝth respect to low expression of the
ĞŶǌǇŵĞ͘�dŚĞ�ŵŽĚƵůĂƟŽŶ�ŽĨ�W, ' � , �ĞǆƉƌĞƐƐŝŽŶ�ůĞǀ ĞůƐ͕ �ǁ ŝƚŚ�ƐƉĞĐŝĮ Đ�ŝŶŚŝďŝƚŽƌ�Žƌ�ƚŚƌŽƵŐŚ�ƉƌŽƚĞŝŶ�
Žǀ ĞƌĞǆƉƌĞƐƐŝŽŶ͕ �ĐŽƌƌĞůĂƚĞƐ�ǁ ŝƚŚ�ĂůƚĞƌĞĚ�ƐĞŶƐŝƟǀ ŝƚǇ�ƚŽ�ϱ-FU treatment in CRC cells. Finally, we demonstrated
ƚŚĂƚ�ŵŽĚƵůĂƟŶŐ�WHGDH levels interferes with intracellular content of metabolic intermediates of the Krebs
�ǇĐůĞ͕�ƉĂƌƟĐƵůĂƌůǇ�ƐƵĐĐŝŶĂƚĞ�ĂŶĚ�α-ŬĞƚŽŐůƵƚĂƌĂƚĞ͕�ƚǁ Ž�ŬŶŽǁ Ŷ�ĞƉŝŐĞŶĞƟĐ�ƌĞŐƵůĂƚŽƌƐ͘ dŚĞƐĞ�ĚĂƚĂ�ƵŶĚĞƌůŝŶĞ�Ă�
ƐƚƌŽŶŐ�ĐŽƌƌĞůĂƟŽŶ�ďĞƚǁ ĞĞŶ�W, ' � , �ůĞǀ ĞůƐ�ĂŶĚ�ϱ-FU response anĚ�ŽƉĞŶ�ŶĞǁ �ƉŽƐƐŝďŝůŝƚǇ�ƚŚĞƌĂƉĞƵƟĐ�ŽƉƟŽŶƐ�
ĨŽƌ�ƉĂƟĞŶƚƐ͘
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�ŝƌĐƵůĂƟŶŐ�ƚƵŵŽƌ�ĐĞůůƐ�ĚĞƚĞĐƟŽŶ�ďǇ�ZĂŵĂŶ�ƐƉĞĐƚƌŽƐĐŽƉǇ

Maria Mangini1͕ �D ĂƌŝĂ��ŶƚŽŶŝĞƩ Ă�&ĞƌƌĂƌĂ2, Gianluigi Zito2, Stefano Managò1, Alberto Luini1, Giuseppe

Coppola2, Anna Chiara De Luca1

1/ŶƐƟƚƵƚĞ�ŽĨ��ǆƉĞƌŝŵĞŶƚĂů��ŶĚŽĐƌŝŶŽůŽŐǇ�ĂŶĚ�KŶĐŽůŽŐǇ�͞ ' ͘ �̂ Ăůǀ ĂƚŽƌĞ͟ ͕ �̂ ĞĐŽŶĚ�hŶŝƚ ͕ �E ĂƟŽŶĂů�ZĞƐĞĂƌĐŚ�

Council., Naples, Italy. 2/ŶƐƟƚƵƚĞ�ŽĨ��ƉƉůŝĞĚ�̂ ĐŝĞŶĐĞƐ�ĂŶĚ�/ŶƚĞůůŝŐĞŶƚ�̂ǇƐƚĞŵƐ͕ �hŶŝƚ�ŽĨ�EĂƉůĞƐ͕ �EĂƟŽŶĂů�

Research Council, Naples, Italy

Abstract

�ŝƌĐƵůĂƟŶŐ�ƚƵŵŽƌ�ĐĞůůƐ�;�d�ƐͿ�ĚĞƚĂĐŚ�ĨƌŽŵ�ƐŽůŝĚ�ƚƵŵŽƌƐ�ĂŶĚ�ĐŝƌĐƵůĂƚĞ�ŝŶ�ƚŚĞ�ďůŽŽĚƐƚƌĞĂŵ�ŽĨ�ĐĂŶĐĞƌ�ƉĂƟĞŶƚƐ͘ �
�d��ĂƌĞ�Ă�ƉƌĞĐŝŽƵƐ�ƚŽŽů�ŝŶ�ĐůŝŶŝĐ�ƐŝŶĐĞ�ƚŚĞŝƌ�ŶƵŵďĞƌ�ĐŽƌƌĞůĂƚĞƐ�ǁ ŝƚŚ�ƉĂƟĞŶƚ�ƉƌŽŐŶŽƐŝƐ�ĂŶĚ�ƚŚĞǇ�ĐĂŶ�ďĞ�ƵƐĞĚ�
ex-vivo to study the primary tumor charĂĐƚĞƌŝƐƟĐ͘�EĞǀ ĞƌƚŚĞůĞƐƐ͕ �ƚŚĞ�ĐƵƌƌĞŶƚ��d��ĚĞƚĞĐƟŽŶ�ŵĞƚŚŽĚƐ�ƌĞůǇ�ŽŶ�
the expression of surface markers and are not universal for all tumor types. Thus, efficient and universal 
�d��ĚĞƚĞĐƟŽŶ�ŵĞƚŚŽĚ�ĂƌĞ�ƵƌŐĞŶƚůǇ�ƌĞƋƵŝƌĞĚ͘ �, ĞƌĞ͕�ǁ Ğ�ƵƐĞĚ�ĚĞƵƚĞƌŝƵŵ�ĂƐ�ǀ ŝďƌĂƟŽŶĂl tag to develop a new
�d�Ɛ�ĚĞƚĞĐƟŽŶ�ŵĞƚŚŽĚ�ďĂƐĞĚ�ŽŶ�ZĂŵĂŶ�ŵŝĐƌŽƐƉĞĐƚƌŽƐĐŽƉǇ�;Z^Ϳ�ĂŶĚ�t ĂƌďƵƌŐ�Ğī ĞĐƚ͕ �ƚŚĞ�ĐĂŶĐĞƌ�ĐĞůů�
ĐĂƉĂďŝůŝƚǇ�ƚŽ�ŝŶƚĞƌŶĂůŝǌĞ�ŐůƵĐŽƐĞ�ĨĂƐƚĞƌ�ƚŚĂŶ�ŚĞĂůƚŚǇ�ĐĞůů͘��Ɛ�ŵŽĚĞů�ŶŽƌŵĂů�ĂŶĚ�ĐĂŶĐĞƌ�ƉƌŽƐƚĂƟĐ�ĐĞůůƐ�;WEdϮ͕ �
PC3), and hepatocarcinoma (HepG2) cells were used. Cells were cultured in presence of deuterated glucose
and then analyzed by RS. The deuterium Raman band was present only in the cancer cell spectra. These
results indicate the presence of Warburg effect in our cellular model and that cancer cells can be 
Ěŝī ĞƌĞŶƟĂƚĞĚ�ĨƌŽŵ�ŶŽƌŵĂů�ĐĞůůƐ�ĨŽůůŽǁ ŝŶŐ�ŐůƵĐŽƐĞ�ŵĞƚĂďŽůŝƐŵ͘ �dŽ�ƐŝŵƵůĂƚĞ�ƚŚĞ��d��ƉƌĞƐĞŶĐĞ�ŝŶ�ďůŽŽĚ͕ �W�ϯ�
and HepG2 cells were co-cultured with white blood cells o healthy donors in presence of deuterated
glucose. The deuterium Raman signal was observable only in PC3 and HepG2 cell spectra. Our data
ĚĞŵŽŶƐƚƌĂƚĞ�ƚŚĂƚ�ĐĂŶĐĞƌ�ĐĞůůƐ�ĐĂŶ�ďĞ�ĚŝƐƟŶŐƵŝƐŚĞĚ�ĨƌŽŵ�ŚĞĂůƚŚǇ�ĐĞůůƐ�ĞǆƉůŽŝƟŶŐ�ƚŚĞ�ŐůǇĐŽůǇƟĐ�ŵĞƚĂďŽůŝƐŵ�
also when they are in the same media. These results shed a light on the possibility to develop new CTCs
ĚĞƚĞĐƟŶŐ�ŵĞƚŚŽĚƐ�ďĂƐĞĚ�ŽŶ�Z^͘ �

Categories

Tumor Biochemistry



74

/ŶƐŝŐŚƚƐ�ŝŶƚŽ�ƚŚĞ�ŵĞĐŚĂŶŝƐŵƐ�ŽĨ�ĂůƚĞƌŶĂƟǀ Ğ�ŵĂĐƌŽƉŚĂŐĞ�ƉŽůĂƌŝǌĂƟŽŶ�ƚŽ�
circumvent cancer immunotherapy resistance

Laura Marrone, Valeria Di Giacomo, Simona Urzini, Mariapaola Gammella, Marialuisa Alessandra Vecchione,

�ŚŝĂƌĂ�D ĂůĂƐŽŵŵĂ͕ ��ŶĚƌĞĂ��ĞƌƵůůŽ͕ �D ĂƌŝĂ�&ŝĂŵŵĞƩĂ�ZŽŵĂŶŽ͕ �̂ ŝŵŽŶĂ�ZŽŵĂŶŽ

Department of Molecular Medicine and Medical Biotechnology, University of Naples Federico II, Naples,

Italy

Abstract

Tumor-associated-ŵĂĐƌŽƉŚĂŐĞƐ�;d�D ƐͿ�ƉůĂǇ�Ă�Ɖŝǀ ŽƚĂů�ƌŽůĞ�ŝŶ�ƉƌŽŵŽƟŶŐ�ƚƵŵŽƌ�ƉƌŽŐƌĞƐƐŝŽŶ�ĂŶĚ�ƚŚĞƌĂƉǇ�
ƌĞƐŝƐƚĂŶĐĞ͖ �ƚŚĞŝƌ�ƚĂƌŐĞƟŶŐ�ŚĂƐ�ƌĞĐĞŶƚůǇ�ĞŵĞƌŐĞĚ�ĂƐ�Ă�ƉƌŽŵŝƐŝŶŐ�ƐƚƌĂƚĞŐǇ�ĨŽƌ�ĐĂŶĐĞƌ�ĚĞĨĞĂƚ͘ ��ƵƌƌĞŶƚ�
approaches focus on reprogramming TAMs from the M2 pro-tuŵŽƌĂů�ƚŽ�ƚŚĞ�D ϭ�ĂŶƟ-tumoral phenotype to
kill cancer cells. Unfortunately, in-ĚĞƉƚŚ�ŬŶŽǁ ůĞĚŐĞ�ŽĨ�d�D Ɛ�ĂŶĚ�Ă�ƐŝŐŶĂƚƵƌĞ�ƚŚĂƚ�ĐĂŶ�ƌĞůŝĂďůǇ�ŝĚĞŶƟĨǇ�ƚŚĞŵ�
ƐƟůů�ŶĞĞĚƐ�ƚŽ�ďĞ�ŝŵƉƌŽǀ ĞĚ͘ �t Ğ�ŝĚĞŶƟĮ ĞĚ�Ă�ƐƉůŝĐŝŶŐ�ŝƐŽĨŽƌŵ�ŽĨ�ƚŚĞ�&<�Wϱ�ŐĞŶĞ͕�&<�WϱϭƐ͕ �ĞǆƉůŽŝƚĞĚ�ďǇ�ĐĂŶcer
ĐĞůůƐ�ƚŽ�ƐƵƉƉƌĞƐƐ�ƵŶĚĞƐŝƌĞĚ�ŝŵŵƵŶŝƚǇ�ĂŶĚ�ŚŝŐŚůǇ�ĞǆƉƌĞƐƐĞĚ�ŝŶ�ĐŝƌĐƵůĂƟŶŐ�ŵŽŶŽĐǇƚĞƐ�ŽĨ�ĐĂŶĐĞƌ�ƉĂƟĞŶƚƐ�
ƌĞƐŝƐƚĂŶƚ�ƚŽ�ŝŵŵƵŶŽƚŚĞƌĂƉǇ͘��ŝŵ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ŝƐ�ƚŽ�ĚĞĐŝƉŚĞƌ�ƚŚĞ�ƌŽůĞ�ŽĨ�&<�WϱϭƐ�ŝŶ�d�D �ďŝŽůŽŐǇ�ƚŽ�ŝĚĞŶƟĨǇ�
ŶĞǁ �ƉŽƚĞŶƟĂů�ƚŚĞƌĂƉĞƵƟĐ�ƚĂƌŐĞƚƐ�ƚŽ�ƚŚĞŝƌƌĞƉƌŽŐƌĂŵŵŝŶŐ͘��ůƚĞƌŶĂƟǀ Ğ-ŵĂĐƌŽƉŚĂŐĞ�ƉŽůĂƌŝǌĂƟŽŶ�ƐŚŽǁ ĞĚ�
ƚǇƉŝĐĂů�ĨĞĂƚƵƌĞƐ�ŽĨ�D Ϯ͕ �ƐƵĐŚ�ĂƐ�̂ d�dϭ�ĚŽǁ ŶƌĞŐƵůĂƟŽŶ�ŝŶ�ĨĂǀ Žƌ�ŽĨ�̂ d�dϯ ͬ ϲ ͕ �ĂŶĚ�Ă�ƐŚŝŌ�ƚŽǁ ĂƌĚƐ�ĂƌŐŝŶĂƐĞϭ�
ŵĞƚĂďŽůŝƐŵ�ĂŶĚ�ƐĐĂǀ ĞŶŐĞƌ�ƌĞĐĞƉƚŽƌƐ�ĞǆƉƌĞƐƐŝŽŶ͘ �/ŶƚĞƌĞƐƟŶŐůǇ͕�&<�WϱϭƐ�ůĞǀ ĞůƐ�ƐƚƌŽŶŐůǇ�ŝŶĐƌĞĂƐed in M2-
ŵĂĐƌŽƉŚĂŐĞƐ͕ �ƚŚƵƐ�ƐƵŐŐĞƐƟŶŐ�ƚŚĂƚ�&<�Wϱ�ĂůƚĞƌŶĂƟǀ Ğ�ƐƉůŝĐŝŶŐ�ŽĐĐƵƌƐ�ŝŶ�d�D Ɛ͘ �&<�WϱϭƐ�ƐŝůĞŶĐŝŶŐ�ƌĞƐƚŽƌĞĚ�
^d�dϭ�ĂĐƟǀ ŝƚǇ͕�ŝŶĐƌĞĂƐĞĚ�ƚŚĞ�ƐĞĐƌĞƟŽŶ�ŽĨ�ƉƌŽ-ŝŶŇĂŵŵĂƚŽƌǇ�ĐǇƚŽŬŝŶĞƐ͕ �ǁ ŚŝůĞ�ŝŵƉĂŝƌŝŶŐ�ƚŚĞ�ĂŶƟ-
ŝŶŇĂŵŵĂƚŽƌǇ�ĐǇƚŽŬŝŶĞƐ͘ �dŚĞ�ĚĞƉůĞƟŽŶ�ŽĨ�ƚŚĞ�ƐƉůŝĐĞ�ŝƐŽĨŽƌŵ�ĂůƐŽ�ŝŵƉĂĐƚĞĚ�ŽŶ�d�D Ɛ�ŵŝŐƌĂƟŽŶ͕ �
invasiveness, and T-ĐĞůůƐ�ƉƌŽůŝĨĞƌĂƟŽŶ͘ �&ŝŶĂůůǇ͕�&<�WϱϭƐ�ƐŝůĞŶĐŝŶŐ�ĂůƐŽ�ŝŵƉĂŝƌĞĚ�KyW, K ^͕ �ƚǇƉŝĐĂů�ŽĨ�D Ϯ�
ŵĂĐƌŽƉŚĂŐĞƐ͕ �ĂŶĚ�ƌĞƐƚŽƌĞĚ�ƚŚĞ�ŐůǇĐŽůǇƟĐ�ĂĐƟǀ ŝƚǇ͕�ĂŶ�D ϭ�ĨĞĂƚƵƌĞ͘�ZĞƐƵůƚƐ�ĨƌŽŵ�ƚŚŝƐ�ƐƚƵĚǇ�ƐƵŐŐĞƐƚ�Ă�ƌĞůĞǀ Ănt
ƌŽůĞ�ĨŽƌ�&<�WϱϭƐ�ŝŶ�ƉƌŽŵŽƟŶŐ�ƚŚĞ�ƉƌŽ-ƚƵŵŽƌĂů�ĂĐƟǀ ŝƟĞƐ�ŽĨ�d�D Ɛ�ĂŶĚ�ŚŝŐŚůŝŐŚƚ�ƚŚŝƐ�ƐƉůŝĐĞ�ŝƐŽĨŽƌŵ�ĂƐ�Ă�ŶĞǁ �
ƉŽƚĞŶƟĂů�ƚŚĞƌĂƉĞƵƟĐ�ƚĂƌŐĞƚ�ƚŽ�ƌĞƉƌŽŐƌĂŵ�d�D Ɛ�ƚŽǁ ĂƌĚƐ�ĂŶ�ĂŶƟ- tumoral macrophage phenotype, thus
overcoming the immune suppressive tumor microenvironment.
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Human ABCC6 protein comes into play in mechanisms which control the
aggressiveness of hepatocarcinoma cells

Ilenia Matera ͕ �D ĂƌŝĂ��ŶƚŽŶŝĞƩ Ă��ĂƐƟŐůŝŽŶĞ�D ŽƌĞůůŝ͕�ZŽĐĐŽ��ĂĐĐĂŐŶŝŶŽ͕ ��ůĞƐƐĂŶĚƌŽ�WŝƐƚŽŶĞ͕�&ĂƵƐƟŶŽ�

Bisaccia, Angela Ostuni

Department of Science - University of Basilicata, Potenza, Italy

Abstract

D ƵůƟĚƌƵŐ�ZĞƐŝƐƚĂŶĐĞ-Associated Protein 6 (MRP6, also known as the ABCC6 protein) is a member of the
superfamily of ATP-ďŝŶĚŝŶŐ�ĐĂƐƐĞƩĞ�;���Ϳ�ƉƌŽƚĞŝŶƐ�which ŝƐ�ĞŶĐŽĚĞĚ�ďǇ�ƚŚĞ�ŚƵŵĂŶ��ďĐĐϲ�ŐĞŶĞ͘�D ƵƚĂƟŽŶƐ�
in the Abcc6 gene are associated with PseudoxantomĂ�ĞůĂƐƟĐƵŵ�;Wy�Ϳ͕ �ĂŶ�ĂƵƚŽƐŽŵĂů�ƌĞĐĞƐƐŝǀ Ğ�ĐŽŶĚŝƟŽŶ�
ŵĂƌŬĞĚ�ďǇ�Ă�ŐƌĂĚƵĂů�ĞĐƚŽƉŝĐ�ĐĂůĐŝĮ ĐĂƟŽŶ�ŽĨ�ĞůĂƐƟĐ�Į ďĞƌƐ�ŝŶ�ĐƵƚĂŶĞŽƵƐ͕ �ŽĐƵůĂƌ�ĂŶĚ�ǀ ĂƐĐƵůĂƌ�ƟƐƐƵĞƐ͘

ABCC6 contributes to the efflux of ATP outside of the cell. In the extracelluar environment the ATP 
ĐŽŶĐĞŶƚƌĂƟŽŶ�ŝƐ�ŵĂŝŶƚĂŝŶĞĚ�ďǇ�ĞĐƚŽ-ŶƵĐůĞŽƟĚĂƐĞƐ͕ �ƐƵĐŚ�ĂƐ���ϯϵ�ĂŶĚ��� ϳ ϯ ͕ �ǁ ŚŝĐŚ�ŚǇĚƌŽůǇǌĞ�ƌĞůĞĂƐĞĚ��dW�
rapidly to ADP, AMP and then adenosine. In the physiŽůŽŐŝĐĂů�ĐŽŶƚĞƐƚ�����ϲ�ŚĞůƉƐ�ďŽƚŚ�ƚŽ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�
ŽĨ�ƉǇƌŽƉŚŽƐƉŚĂƚĞ�ƚŚƵƐ�ƉƌĞǀ ĞŶƟŶŐ�ĞĐƚŽƉŝĐ�ĐĂůĐŝĮ ĐĂƟŽŶ�ĂŶĚ�ĐŽŶƚƌŝďƵƚĞƐ�ƚŽ�ŵŽĚƵůĂƚĞ�ƚŚĞ�ƉƵƌŝŶĞƌŐŝĐ�
ƐŝŐŶĂůŝŶŐ͕�Ă�ĐĞůů�ĐŽŵŵƵŶŝĐĂƟŽŶ�ƐǇƐƚĞŵ�ǁ ŚŝĐŚ�ƌĞŐƵůĂƚĞ�Ěŝī ĞƌĞŶƚ�ƉŚǇƐŝŽůŽŐŝĐĂů�ĂŶĚ�ƉĂƚŚŽůŽŐŝĐĂů�ĐĞůůƵůĂƌ�
fuŶĐƟŽŶƐ�ŝŶĐůƵĚŝŶŐ�ĐĂŶĐĞƌ�;ϭͿ͘

Recent researches suggested that knock-ĚŽǁ Ŷ�Žƌ�ƉŚĂƌŵĂĐŽůŽŐŝĐĂů�ŝŶŚŝďŝƟŽŶ�ŽĨ�����ϲ�ŝŶ�ŚĞƉĂƚŽĐĂƌĐŝŶŽŵĂ�
HepG2 cells lead to down-ƌĞŐƵůĂƟŽŶ�ŽĨ���ϳ ϯ ͕ �Ă�ƉƌŽƚĞŝŶ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ŵŽƌĞ�ĂŐŐƌĞƐƐŝǀ Ğ�ƚƵŵŽƌ�ƉŚĞŶŽƚǇƉĞ͘�
/Ŷ�ĂĚĚŝƟŽŶ͕ �����ϲ�ŝƐ�ĂůƐŽ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ĐǇƚŽƐŬĞůĞƚŽŶΖƐ�ƌĞŽƌŐĂŶŝǌĂƟŽŶƐ�ĂŶĚ�ĐĞůů�ŵŽƟůŝƚǇ�;Ϯ͕ ϯ Ϳ͘

The clonogenic assay showed a less aggressive phenotype of Abcc6-silenced HepG2 cells. Silenced cells
have high levels of epithelial marker E-caderin and low levels of mesenchymal markers N-cadherin and
ǀ ŝŵĞŶƟŶ͕ �ƉƌŽƚĞŝŶƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ĞƉŝƚŚĞůŝĂů-mesenchǇŵĂů�ƚƌĂŶƐŝƟŽŶ�;�D dͿ͘ ��ŽŵƉĂƌĞĚ�ƚŽ�ĐŽŶƚƌŽů�ĐĞůůƐ͕ �ƚŚĞǇ�
are also less able to invade the extracellular matrix. Therefore, ABCC6 may provide a viable target for
ĂŶƟĐĂŶĐĞƌ�ƚŚĞƌĂƉǇ�ŝŶ�ƚƵŵŽƌƐ�ǁ ŚĞƌĞ�ŝƐ�Žǀ ĞƌĞǆƉƌĞƐƐĞĚ͘
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Abstract

Cancer is one of the most concerning health issues for the developed world, with around 17 million new
ĐĂƐĞƐ�ĂŶĚ�Žǀ Ğƌ�ϴ�ŵŝůůŝŽŶ�ĚĞĂƚŚƐ�ŝŶ�ϮϬϮϬ͕�Ă�ĐŽŶĚŝƟŽŶ�ĞǆĂĐĞƌďĂƚĞĚ�ďǇ�ƚŚĞ�ƌŝƐŝŶŐ�ĂƉƉĞĂƌĂŶĐĞ�ŽĨ�
ĐŚĞŵŽƌĞƐŝƐƚĂŶĐĞ�ƚŽ�ƐƚĂŶĚĂƌĚ�ƚŚĞƌĂƉǇ͘��ƐƐĞŶƟĂů�ŽŝůƐ�;�K ƐͿ�ĂƌĞ�ƉŚǇƚŽĐŽŵƉůĞǆĞƐ͕ �ǁ ŚŽƐĞ�Ğī ĞĐƚƐ�ŚĂǀ Ğ�ďĞĞŶ�
widely studied for their pharmacological value, including against chemoresistance. The EOs of Citrus spp.
ŚĂǀ Ğ�ƐƚŽŽĚ�ŽƵƚ�ĂŵŽŶŐ�ŽƚŚĞƌƐ�ĨŽƌ�ƚŚĞŝƌ�ƐŝŐŶŝĮ ĐĂŶƚ�ĂŶƟ-ĐĂŶĐĞƌ�ƉƌŽƉĞƌƟĞƐ͕ �ĂůŽŶŐ�ǁ ŝƚŚ�ƚŚŽƐĞ�ŽĨ�ƚŚĞŝƌ�ŝŶĚŝǀ ŝĚƵĂů�
ĐŽŶƐƟƚƵĞŶƚƐ͘ �dŚŝƐ�ƌĞƐĞĂƌĐŚ�ǁ ĂƐ�ƚŚĞƌĞĨŽƌĞ�ĚĞƐŝŐŶĞĚ�ƚŽ�ƐƚƵĚǇ�ƚŚĞ�ĂŶƟ-ƉƌŽůŝĨĞƌĂƟǀ Ğ�Ğī ĞĐƚƐ�ŽĨ�Citrus limon
ĞƐƐĞŶƟĂů�Žŝů�;>�K Ϳ�ŝŶ�ĂŶ�in vitro ĞǆƉĞƌŝŵĞŶƚĂů�ŵŽĚĞů�ŽĨ�ƌĞƐŝƐƚĂŶƚ�ŚƵŵĂŶ�ĂĐƵƚĞ�ůǇŵƉŚŽďůĂƐƟĐ�ůĞƵŬĂĞŵŝĂ͕ �ĂŶĚ�
ƚŽ�Ğǀ ĂůƵĂƚĞ�ŝƚƐ�ŵŽĚĞ�ŽĨ�ĂĐƟŽŶ͘

In this study, LEO and its furocoumarin-ĨƌĞĞ�ĨƌĂĐƟŽŶ͕ �>�K -FF, were evaluated in human leukaemic T-
lymphoblasts (CCRF-CEM) and their doxorubicin-resistant counterpart (CEM/ADR5000).

Treatment of CCRF-��D �ĂŶĚ���D ͬ ��ZϱϬϬϬ�ĐĞůůƐ�ǁ ŝƚŚ�ŝŶĐƌĞĂƐŝŶŐ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ŽĨ�>�K�ĂŶĚ�>�K -FF
ƉƌŽĚƵĐĞĚ�Ă�ƐŝŐŶŝĮ ĐĂŶƚ�ĂŶƟ-ƉƌŽůŝĨĞƌĂƟǀ Ğ�Ğī ĞĐƚ�ŝŶ�ďŽƚŚ�ĐĞůů�ůŝŶĞƐ͕ �ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ĂŶ�ŝŶĐƌĞĂƐĞ�ŽĨ�ďŽƚŚ�ĞĂƌůǇ�
ĂŶĚ�ůĂƚĞ�ĂƉŽƉƚŽƐŝƐ͕ �ǁ ŝƚŚŽƵƚ�ĂůƚĞƌĂƟŽŶ�ŽĨ�ĐĞůů�ĐǇĐůĞƉƌŽŐƌĞƐƐŝŽŶ͘ �/Ŷǀ ĞƐƟŐĂƟŽŶ�ŽĨ�Ă�ďƌŽĂĚ�ƐƉĞĐƚƌƵŵ�ŽĨ�ŐĞŶĞƐ�
associated with cancer showed that treatment with LEO enhanced both nuclear factor erythroid 2-like 2
;E ƌĨϮͿ�ĂŶĚ�ĞƵŬĂƌǇŽƟĐ�ŝŶŝƟĂƟŽŶ�ĨĂĐƚŽƌ�Ϯ�;Ğ/&ϮͿ�ƐŝŐŶĂůůŝŶŐ�ƉĂƚŚǁ ĂǇƐ͕ �ƵŶĚĞƌůŝŶŝŶŐ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ a strong
ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ƚŚƵƐ�ůĞĂĚŝŶŐ�ƚŽ�ƚŚĞ�ĂĐƟǀ ĂƟŽŶ�ŽĨ�ƚŚĞ�ĨĞƌƌŽƉƚŽƐŝƐ�ŵĂĐŚŝŶĞƌǇ͘

Our results suggest that LEO and LEO-&&�ĐŽƵůĚ�ďĞ�ǀ ĂůƵĂďůĞ�ĂŶƟ-ĐĂŶĐĞƌ�ĂŐĞŶƚƐ͕ �ďŽƚŚ�ŝŶ�ƐĞŶƐŝƟǀ Ğ�ĂŶĚ�
ƌĞƐŝƐƚĂŶƚ�ůĞƵŬĂĞŵŝĐ�ĐĞůůƐ͕ �ƚŚƌŽƵŐŚ�ƉŽƚĞŶƟĂůůǇ�ŝŶĚƵĐŝŶŐ�ďŽƚŚ�ĂƉŽƉƚŽƐŝƐ�ĂŶĚ�ĨĞƌƌŽƉƚŽƐŝƐ͕ �ƚƌŝŐŐĞƌĞĚ�ďǇ�
ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ͘
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Abstract

KƌĂů�ůŝĐŚĞŶ�ƉůĂŶƵƐ�;K >WͿ�ŝƐ�Ă�ĐŚƌŽŶŝĐ�ŵƵĐŽĐƵƚĂŶĞŽƵƐ�ŝŶŇĂŵŵĂƚŽƌǇ�ĚŝƐĞĂƐĞ�ǁ ŝƚŚ�Ă�ŵĂůŝŐŶĂŶƚ�ƚƌĂŶƐĨŽƌŵĂƟŽŶ�
ƌĂƚĞ�ŽĨ�ϭ͘ ϱй ͘ �ƵƌƌĞŶƚ�ƚŚĞƌĂƉĞƵƟĐ�ƐƚƌĂƚĞŐŝĞƐ�ŝŶǀ Žůǀ Ğ�ƚŚĞ�ĂĚŵŝŶŝƐƚƌĂƟŽŶ�ŽĨ�ŝŵŵƵŶŽƐƵƉƉƌĞƐƐŝǀ Ğ�ĚƌƵŐƐ�;ůŝŬĞ�
Dexamethasone -DEX-) through a topical treatmenƚ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ƚŚĞ�Ěŝĸ ĐƵůƚǇ�ŽĨ�ŽďƚĂŝŶŝŶŐ�ƉƌĞƉĂƌĂƟŽŶƐ�
ĂďůĞ�ƚŽ�ĂĚŚĞƌĞ�ƚŽ�ƚŚĞ�ŵƵĐŽƐĂ�ǁ ŝƚŚŽƵƚ�ŝŶƚĞƌĨĞƌŝŶŐ�ǁ ŝƚŚ�ƚŚĞ�ƉĂƟĞŶƚΖƐ�ŶŽƌŵĂů�ĂĐƟǀ ŝƟĞƐ͘ �, ĞŶĐĞ͕�ĚĞǀ ĞůŽƉŝŶŐ�
ĂŶĚ�ǀ ĂůŝĚĂƟŶŐ�ŝŶ�ǀ ŝƚƌŽ�ŵŽĚĞůƐ�ŽĨ�ƚŚĞ�ŽƌĂů�ŵƵĐŽƐĂ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ďŽƚŚ�ƚŚĞ�ƌĞůĞĂƐĞ�ŽĨ�ƚŚĞ�ĚƌƵŐin contact with
the mucosa and its ability to cross it is fundamental. Thus, the aims of the project are:

1) Setup of an in vitro oral mucosa model.

2) Development of specific DEX Delivery Systems. 

dŽ�ŽďƚĂŝŶ�Ă�ϯ��ŵŽĚĞů�ŽĨ�ƚŚĞ�ŽƌĂů�ŵƵĐŽƐĂ͕ �Ă�ďŝŽƌĞĂĐƚŽƌ�;/s �dĞĐŚͿ�ĂŶĚ�W>��ƐĐĂī ŽůĚƐ�ǁ ĞƌĞ�ƵƐĞĚ͗ �ĂŌĞƌ�
Ğǀ ĂůƵĂƟŶŐ�Ěŝī ĞƌĞŶƚ�ĐŽŶĚŝƟŽŶƐ�ƚŽ�ŵŝŵŝĐ�ƐĂůŝǀ ĂƌǇ�ŇŽǁ �ĂŶĚ�ĂůůŽǁ �ĐĞůů�ƉƌŽůŝĨĞƌĂƟŽŶ͕ �ŝƚ�ǁ ĂƐ�ŽďƐĞƌǀ ĞĚ�ƚŚĂƚ�
Į ďƌŽďůĂƐƚƐ�ĂƩ ĂĐŚĞĚ�ƚŽ�ƚŚĞ�ƐĐĂī ŽůĚ�ǁ ŝƚŚ�Ă�ŇŽǁ �ƌĂte of 100 µl/min and proliferated with a flow rate of 400 
µl/min. Chitosan-ĐŽĂƚĞĚ�W>��Į ďĞƌƐ�ĂŶĚ�W>' ��ŶĂŶŽƉĂƌƟĐůĞƐ�ĂƌĞ�ƚǁ Ž�ĚƌƵŐ�ĚĞůŝǀ ĞƌǇ�ƐǇƐƚĞŵƐ�ĐƵƌƌĞŶƚůǇ�ƵŶĚĞƌ�
ŝŶǀ ĞƐƟŐĂƟŽŶ͘ �̂ ƉĞĐƚƌŽƉŚŽƚŽŵĞƚƌŝĐ�ƚĞĐŚŶŝƋƵĞƐ�ǁ ĞƌĞ�ƵƐĞĚ�ƚŽ�ŵĞĂƐƵƌĞ�ƚŚĞ�ĚƌƵŐ�ƌĞůĞĂƐĞ�ŬŝŶĞƟĐƐ͕ �Ănd HPLC
was used to assess the drug recovery from both the cell culture medium and the cell lysate.The MTT test
ǁ ĂƐ�ƵƐĞĚ�ƚŽ�ĚĞƚĞĐƚ�ĐǇƚŽƚŽǆŝĐŝƚǇ͕�ǁ ŚŝůĞ�̂ �D �ǁ ĂƐ�ƵƐĞĚ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ŵŽƌƉŚŽůŽŐǇ͘dŚĞƐĞ�Į ŶĚŝŶŐƐ�ƉƌŽǀ ŝĚĞ�
valuable insights for further research in the development of an in vitro 3D model of the oral mucosa and
specific drug carriers for the treatment of OLP. 
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/ŶƚƌŽĚƵĐƟŽŶ͗ �/Ŷ�ĐĂŶĐĞƌ͕�ƚŚĞ�ĂĐƟǀ ĂƟŽŶ�ŽĨ�ƚŚĞ�s �' &ͬ s �' &ZϮ�ƉĂƚŚǁ ĂǇ�ƌĞŐƵůĂƚĞƐ�ďŽƚŚ�ƐƚƌŽŵĂů�ĂŶĚ�ƉĂƌĞŶĐŚǇŵĂů�ĐĞůů�
ďŝŽůŽŐǇ�ĂŶĚ�ŵĞƚĂďŽůŝƐŵ͕ �ƐƵƉƉŽƌƟŶŐ�ƚƵŵŽƌ�ƉƌŽŐƌĞƐƐŝŽŶ͘ �&Žƌ�ƚŚŝƐ�ƌĞĂƐŽŶ͕ �s �' &ZϮ-targeted tyrosine kinase
inhibitors (TKi) are widely used in the clinic to treat different cancer types. However, primary or acquired 
ƌĞƐŝƐƚĂŶĐĞ�ŽŌĞŶ�ŽĐĐƵƌƐ͕ �ůŝŬĞůǇ�ĚƵĞ�ƚŽ�ƚŚĞ�ĂĐƋƵŝƐŝƟŽŶ�ŽĨ�ŶŽǀ Ğů�ŵƵƚĂƟŽŶƐ͘ �, ĞƌĞ�ǁ Ğ�ƐƚƵĚŝĞĚ�ƚŚĞ�ŵĞĐŚĂŶŝƐŵ�ŽĨ�ĂĐƟŽŶ�
of the most frequent non-ƐǇŶŽŶǇŵŽƵƐ�ŵƵƚĂƟŽŶ�ZϭϬϯϮY �ŽĨ�s �' &ZϮ͘ ��ůƚŚŽƵŐŚ�ƚŚŝƐ�ƐƵďƐƟƚƵƟŽŶ�ĞŶƚĂŝůƐ�Ă�ůŽƐƐ�ŽĨ�
ĨƵŶĐƟŽŶ�ŽĨ�ƚŚĞ�ƌĞĐĞƉƚŽƌ͕�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�s �' &ZϮR1032Q in cancer cells promotes tumor growth.

Material and Methods: By using protein-ƉƌŽƚĞŝŶ�ŝŶƚĞƌĂĐƟŽŶ�ĂƐƐĂǇƐ͕ �ŵŽůĞĐƵůĂƌ�ŝŵĂŐŝŶŐ�;&Z�W͕�&>/D ͬ &Z�dͿ�ĂŶĚ�
ĞŶǌǇŵĂƟĐ�ĂƐƐĂǇƐ�ǁ Ğ�ƐƚƵĚŝĞĚ�ƚŚĞ�ĚŝŵĞƌŝǌĂƟŽŶ͕ �ŵĞŵďƌĂŶĞ�ĚǇŶĂŵŝĐƐ�ĂŶĚ�ĂĐƟǀ ĂƟŽŶ�ŽĨ�ŵƵƚĂƚĞĚ�ƌĞĐĞƉƚŽƌ͘�EĞǆƚ͕ �ǁ Ğ�
ƐĞƚ�ƵƉ�Ă�ŵĞůĂŶŽŵĂ�ŵŽĚĞů�ǁ ŝƚŚ�ŚĞƚĞƌŽǌǇŐŽƵƐ�ZϭϬϯϮY �ŵƵƚĂƟŽŶ�ŽĨ�s EGFR2 which was exploited to characterize
the pro-tumorigenic effects and drug response of VEGFR2R1032

Q.

Results and discussions: VEGFR2R1032Q ĨŽƌŵƐ�ĨƵŶĐƟŽŶĂů�ŚĞƚĞƌŽĚŝŵĞƌƐ�ǁ ŝƚŚ�ǁ ŝůĚ-type VEGFR2, altering the
membrane dynamics of the wild-type receptor and increasing the VEGFR2-associated intracellular signaling in the
absence of exogenous VEGF-��ƐƟŵƵůĂƟŽŶ͘ �/Ŷ�Ă�ŵĞůĂŶŽŵĂ�ŵŽĚĞů͕�ŚĞƚĞƌŽǌǇŐŽƵƐ�s �GFR2R1032Q triggers pro-
oncogenic events modifying gene expression, cell metabolism, and increasing cell growth and metastasis in vitro
and in vivo. Also, the expression of VEGFR2R1032Q increases melanoma cell resistance to the VEGFR2-targeted TKi
linifanib and vatalanib.

ZĞŵĂƌŬĂďůǇ�ƚŚĞ�ZϭϬϯϮY �ƐƵďƐƟƚƵƟŽŶ�ŽĨ�s �' &ZϮ�ŽĐĐƵƌƐ�ŝŶ�Ă�ŚŽƚ-spot residue of the kinase domain which is
recurrently mutated in many other receptor tyrosine kinases (RTKs), including EGFR, KIT, FLT3, FLT4 and PDGFRA,
among others. This underscores the imporƚĂŶĐĞ�ŽĨ�ŵƵƚĂƟŽŶƐ�ĨŽƵŶĚ�Ăƚ�ƚŚŝƐ�ƉŽƐŝƟŽŶ͘ �D ŽƌĞŽǀ Ğƌ͕�ŵƵƚĂƟŽŶƐ�ŽĨ�
corresponding residues across different proteins elicit similar effects and may be similarly targeted. Therefore, our 
ƌĞƐƵůƚƐ�ĂŶƟĐŝƉĂƚĞ�ƚŚĞ�Ğī ĞĐƚƐ�ĂŶĚ�ĚƌƵŐŐĂďŝůŝƚǇ�ŽĨ�Ăůů�ŽƚŚĞƌ�ƵŶĐŚĂƌĂĐƚĞƌŝǌĞĚ�ŵƵƚĂƟŽŶƐ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƚŽ�ƚŚĞ�
ƐƵďƐƟƚƵƟŽŶ�ZϭϬϯϮY �ŽĨ�s �' &ZϮ͘

Conclusion: Our data reveal a possible ligand-independent inter-ƌĞĐĞƉƚŽƌ� ŬŝŶĂƐĞ� ĂĐƟǀ ĂƟŽŶ� ŽĨ�
VEGFR2/VEGFR2R1032Q ŚĞƚĞƌŽĚŝŵĞƌƐ�ǁ ŚŝĐŚ�Ěƌŝǀ ĞƐ�ƚƵŵŽƌ�ƉƌŽŐƌĞƐƐŝŽŶ͘ �dŚŝƐ�ŶŽǀ Ğů�ŵĞĐŚĂŶŝƐŵ�ŽĨ�ĂĐƟǀ ĂƟŽŶ�ŽĨ�
s �' &ZϮ͕ �ǁ ŚŝĐŚ�ŵĂǇ�ďĞ�ƐŚĂƌĞĚ�ďǇ�ŽƚŚĞƌ�Zd<Ɛ͕ �ĐŽƵůĚ�ďĞ�ĞǆƉůŽŝƚĞĚ�ƚŽ�ĚĞǀ ĞůŽƉ�ŶĞǁ �ƚŚĞƌĂƉĞƵƟĐ�ĂƉƉƌŽĂĐŚĞƐ�ƚŽ�ƚƌĞĂƚ�
tumors harboring the VEGFR2R1032Q ŵƵƚĂƟŽŶ�ĂŶĚ�ƉŽƐƐŝďůǇ�Ăůů�ŽƚŚĞƌ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ŽŶĞƐ͘
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WĂƩ ĞƌŶƐ�ŽĨ�ŝŵŵƵŶŽƉƌŽƚĞĂƐŽŵĞ�ƐƵďƵŶŝƚ�ĞǆƉƌĞƐƐŝŽŶ ĂŶĚ�ĂƐƐĞŵďůǇ�ŝŶƚŽ�ƉƌŽƚĞŽůǇƟĐ�
ƉĂƌƟĐůĞƐ�ŝŶ�ŐĂƐƚƌŝĐ�ĐĂŶĐĞƌ�ĐĞůůƐ�ǁ ŝƚŚ�Ěŝī ĞƌĞŶƚ�ŚŝƐƚŽƚǇƉĞƐ͗ �ŝŵƉůŝĐĂƟŽŶƐ�ĨŽƌ�ĐĂŶĐĞƌ�
metastasis

&ƌĂŶĐĞƐĐĂ�D ŽŶŝƩ ŽůĂ͕ �D ĂƌǌŝĂ��ŝĂŶĐŚŝ͕�D ĂƌŝĂ�' ĞŵŵĂ�EĂƐŽŶŝ͕�&ƌĂŶĐĞƐĐĂ�>ƵĐŚĞƫ ͕ ��ŶĂƐƚĂƐŝĂ�ZŝĐĐŝ͕�D ŝĐŚĞůĞ�

D ĞŶŽƩ Ă͕ �D ĂƵƌŽ�D ĂŐŶĂŶŝ͕�ZŝƚĂ��ƌŝŶĞůůŝ

Università degli Studi di Urbino Carlo Bo, Urbino, Italy

Abstract

Gastric adenocarcinoma which represents 90% of gastric cancers remains an aggressive and poorly
ƵŶĚĞƌƐƚŽŽĚ�ŵĂůŝŐŶĂŶĐǇ�ǁ ŝƚŚ�Ă�ŚĞƚĞƌŽŐĞŶĞŽƵƐ�ƉƌĞƐĞŶƚĂƟŽŶ�ĂŶĚ�ƚƵŵŽƌ�ďŝŽůŽŐǇ͘�Understanding the
ŵŽůĞĐƵůĂƌ�ďĂƐŝƐ�ŽĨ�ƚŚŝƐ�ǀ ĂƌŝĂďŝůŝƚǇ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�Ğī ĞĐƟǀ Ğ�ƚƌĞĂƚŵĞŶƚ͘ ��ƵĞ�ƚŽ�ŝƚƐ�ƌŽůĞ�ŝŶ�ĐŽŶƚƌŽůůŝŶŐ�ƉƌŽƚĞŝŶ�
ŚŽŵĞŽƐƚĂƐŝƐ͕ �ƚŚĞ�ƉƌŽƚĞĂƐŽŵĞ�ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�ĂŶ�ĂƩ ƌĂĐƟǀ Ğ�ĚƌƵŐ�ƚĂƌŐĞƚ�ŝŶ�ĐĂŶĐĞƌ͘�D ŽƌĞ�ƌĞĐĞŶƚůǇ͕�ŝƚƐ�ǀ ĂƌŝĂŶƚ�
called the immunoproteasome has been implicated in the biology of different types of tumors and its 
expression correlated to disease outcome. Neverthless, relevance of the immunoproteasome in neoplasia
is poorly understood. It has been recently appreciated that besides expression, proteasome subunit
ĂƐƐĞŵďůǇ�ŝŶƚŽ�ƚŚĞ�ĐĂƚĂůǇƟĐ�ϮϬ̂ �ĐŽƌĞ�ĂŶĚ�ĂƐƐŽĐŝĂƟŽŶ�ŽĨ�ƚŚŝƐ�ƉĂƌƟĐůĞ�ǁ ŝƚŚ�Ěŝī ĞƌĞŶƚ�ƌĞŐƵůĂƚŽƌƐ�ŚĂǀ Ğ�ŝŵƉŽƌƚĂŶƚ�
ŝŵƉůŝĐĂƟŽŶƐ�ŝŶ�ƚƵŵŽƌŝŐĞŶĞƐŝƐ�ĂŶĚ�ƌĞƐƉŽŶƐĞ�ƚŽ�ƚŚĞƌĂƉǇ͘��ĂƐĞĚ�ŽŶ�ƚŚŝƐ�Ğǀ ŝĚĞŶĐĞ͕�ǁ Ğ�ŚĂǀ Ğ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�
ƉƌŽƚĞĂƐŽŵĞ�ƉĂƩ ĞƌŶƐ�ŝŶ�ŐĂƐƚƌŝĐ�ĐĂŶĐĞƌ�ĐĞůůƐ�ƌĞƉƌĞƐĞŶƚĂƟǀ Ğ�ŽĨ�Ěŝī ĞƌĞŶƚ�ŚŝƐƚŽƚǇƉĞƐ�;>ĂƵƌĞŶ͛ Ɛ�ĐůĂƐƐŝĮ ĐĂƟŽŶͿ͗ �
ĞƉŝƚŚĞůŝĂů�;ϮϯϭϯϮͬ ϴϳ Ϳ͕ �ĞƉŝƚŚĞůŝĂůͬĚŝī ƵƐĞ�;D <EϰϱͿ�ĂŶĚ�Ěŝī ƵƐĞ�;<�dK�///Ϳ͘ �E ĂƟǀ Ğ�W�' ��ĂŶĂůǇƐŝƐ�ĨŽůůŽǁ ĞĚ�ďǇ�
ǁ ĞƐƚĞƌŶ�ŝŵŵƵŶŽďůŽƫ ŶŐ�ĂŶĚ�ŝŶ�ŐĞů�ĂĐƟǀ ŝƚǇ�ĂƐƐĂǇƐ�ǁ ŝƚŚ�Ňuorogenic substrates demonstrated that cells with
diffuse-ƚǇƉĞ�ĐŽŵƉŽŶĞŶƚƐ�ĞǆƉƌĞƐƐ�ŚŝŐŚĞƌ�ůĞǀ ĞůƐ�ŽĨ�ŝŵŵƵŶŽƉƌŽƚĞĂƐŽŵĞ�ƐƵďƵŶŝƚƐ�ǁ ŚŝĐŚ�ĂƌĞ�ƉƌĞĨĞƌĞŶƟĂůůǇ�
ŝŶĐŽƌƉŽƌĂƚĞĚ�ŝŶƚŽ�ĂĐƟǀ Ğ�ϭϵ^-ĐĂƉƉĞĚ�ƌĞŐƵůĂƚŽƌǇ�ƉĂƌƟĐůĞƐ͘ �/ŶŚŝďŝƟŽŶ�ŽĨ�ŝŵŵƵŶŽƉƌŽƚĞĂƐŽŵĞ�ĂĐƟǀ ŝƚǇ�ǁ ŝƚŚ�
ONX Ϭϵϭϰ�ƐŝŐŶŝĮ ĐĂŶƚůǇ�Ăī ĞĐƚƐ�ĐĞůů�ŵŝŐƌĂƟŽŶ�ŝŶ�Ěŝī ƵƐĞ-ƚǇƉĞ�ŐĂƐƚƌŝĐ�ĐĞůů�ůŝŶĞƐ͘ ��ŶĂůǇƐŝƐ�ŽĨ�Ěŝī ĞƌĞŶƟĂůůǇ�
expressed proteins in KATO III cells by LC-HR-MS-based proteomics highlighted that ONX 0914 affects 
several signaling pathways involved in tumor invasŝŽŶ�ĂŶĚ�ŵĞƚĂƐƚĂƐŝƐ�ǁ ŚŝĐŚ�ĂƌĞ�ƵŶĚĞƌ�ŝŶǀ ĞƐƟŐĂƟŽŶ͘ �dŚĞƐĞ�
ƌĞƐƵůƚƐ�ƐƵŐŐĞƐƚ�ƚŚĂƚ�ƉŚĂƌŵĂĐŽůŽŐŝĐĂů�ŝŶŚŝďŝƟŽŶ�ŽĨ�ƚŚĞ�ŝŵŵƵŶŽƉƌŽƚĞĂƐŽŵĞ�ŵĂǇ�ďĞ�ƵƐĞĨƵů�ŝŶ�ƚƌĞĂƟŶŐ�
ŵĞƚĂƐƚĂƟĐ�ŐĂƐƚƌŝĐ�ĐĂŶĐĞƌƐ͘

Categories

Tumor Biochemistry
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E ĂƚƵƌĂů�ĐŽŵƉŽƵŶĚƐ�ĂŐĂŝŶƐƚ�ƚƵŵŽƌ�ĚŽƌŵĂŶĐǇ͕�Ă�ƉŽƚĞŶƟĂů�ƚŚĞƌĂƉĞƵƟĐ�ƚĂƌŐĞƚ�ŝŶ�
ƚƵŵŽƌ�ƌĞĐƵƌƌĞŶĐĞ�ĂŶĚ�ŵĞƚĂƐƚĂƐŝƐ�ƉƌĞǀ ĞŶƟŽŶ

Maria Mosaico͕ ��ůĞŶĂ��ƵƩ ƵƌŝŶŝ͕��ůĞƐƐĂŶĚƌĂ��ĂƌĐĞƌĞƌŝ�ĚĞ�WƌĂƟ͕ �̂ ŽĮ Ă�D ĂƌŝŽƩ Ž

University of Verona, Verona, Italy

Abstract

dƵŵŽƌ�ĚŽƌŵĂŶĐǇ�ŝƐ�Ă�ƐƚĂƚĞ�ŽĨ�ƐŽŵĞ�ĐĂŶĐĞƌ�ĐĞůůƐ͛ �ůŝĨĞ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ŵŝƚŽƟĐ�ĐĞůů�ĐǇĐůĞ�ĂƌƌĞƐƚ�ŝŶ�' Ϭͬ ' ϭ�
phase. The dormant cells exhibit a stem-like phenotype, survive in a quiescent state, and wait for
ĂƉƉƌŽƉƌŝĂƚĞ�ĞŶǀ ŝƌŽŶŵĞŶƚĂů�ĐŽŶĚŝƟŽŶƐ�ƚŽ�ďĞŐŝŶ�ƉƌŽůŝĨĞƌĂƟŽŶ�ĂŐĂŝŶ�Őŝǀ ŝŶŐ�ƌŝƐĞ�ƚŽ�ŵĞƚĂƐƚĂƐŝƐ͘ �D ŽƌĞŽǀ Ğƌ͕�
ĚŽƌŵĂŶƚ�ĐĂŶĐĞƌ�ĐĞůůƐ�ĂƉƉĞĂƌ�ƚŽ�ďĞ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƚƵŵŽƌ�ŝŶŝƟĂƟŽŶ͕ �ƐƵƐƚĂŝŶĞĚ�ŐƌŽǁ ƚŚ ͕ �ĂŶĚ�ƚŚĞŝƌ�ƉƌĞƐĞŶĐĞ�ŝƐ�
ďĞůŝĞǀ ĞĚ�ƚŽ�ƉůĂǇ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ŝŶ�ƚƵŵŽƌ�ŵĞƚĂƐƚĂƐŝƐ�ĂŶĚ�ƌĞƐŝƐƚĂŶĐĞ�ƚŽ�ĐŚĞŵŽƚŚĞƌĂƉǇ�Žƌ�ƌĂĚŝĂƟŽn
therapy.

In a previous paper we demonstrated that chronic hypoxia (1% O2) selects MDA-MB-Ϯϯϭ�ƉŽƉƵůĂƟŽŶ�ƚŚĂƚ�
presents the cancer stem-like phenotype with the expression of CD24-/CD44+/ESA+ and spheroid forming
capacity. In this model of dormant state, we show that the vegetable extract CC is able to decrease the
expression of CD44 marker leading to cells death. These data suggest that this vegetable extract CC could
ŚĂǀ Ğ�ĂŶ�ŝŶŚŝďŝƚŽƌǇ�Ğī ĞĐƚ�ŽŶ�ƚŚĞ�ƚƌĂŶƐŝƟŽŶ�ƚŽ�ĐĂŶĐĞƌ�ƐƚĞŵ-ůŝŬĞ�ƉŚĞŶŽƚǇƉĞ�ƐƵŐŐĞƐƟŶŐ�ŝƚƐ�ĨƵƌƚŚĞƌ�ĂƉƉůŝĐĂƟŽŶƐ�
ĂƐ�Ă�ƚŚĞƌĂƉĞƵƟĐ�ĂƉƉƌŽĂĐŚ͘

Categories

Tumor Biochemistry
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Gene-ĞǆƉƌĞƐƐŝŽŶ�ǀ ĂƌŝĂƟŽŶ�ĂŶĚ�ĂŶĂůŽŐŝĞƐ�ǁ ŝƚŚ�ϱ-Fluorouracil of two novel ethylene
heteroaryl compounds
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Abstract

�ƵƌŝŶŐ�ƚŚĞ�ƉŚĂƌŵĂĐŽůŽŐŝĐĂů�ƌĞƐĞĂƌĐŚ�ŽĨ�ŶĞǁ �ĐŽŵƉŽƵŶĚƐ�ǁ ŝƚŚ�ƉƌŽŵŝƐŝŶŐ�ĂŶƟƚƵŵŽƌ�ĂĐƟǀ ŝƚǇ͕�ŽƵƌ�ƌĞƐĞĂƌĐŚ�
team focused on the metabolic and biochemical impact of two new Heteroaryl-Ethylenes molecules, PB4
and GC-VI-70, which synthesis and Toxicity impact are already reported by this research group in the
literature [1,2]. We evaluated their impact on gene expression, using 5-Fluorouracil (5-FU) as a comparison
model. The two compounds were tested for 24 hours on the Colorectal Cancer cells line Caco-2 ATCC HTB-
37™ Ăƚ�Ă�ĐŽŶĐĞŶƚƌĂƟŽŶ�ďĞůŽǁ �ƚŚĞŝƌ�/�ϱϬ�Ăƚ�Ϯϰ�ŚŽƵƌƐ͗ �Ϭ͘ϭϱ�μM for PB4 and 1 μM for GC-VI-70, both 
calculated with a Linear Regression Model. Then, RNA was extracted, and an Amplicon mRNA was
conducted using a Custom Panel comprising 56 genes, involved in OxidaƟǀ Ğ�ƐƚƌĞƐƐ͕ �ŝŵŵƵŶŽƌĞŐƵůĂƟŽŶ�ĂŶĚ�
ŝŶŇĂŵŵĂƟŽŶ͕ �ĂƉŽƉƚŽƐŝƐ�ĂŶĚ�ŽƚŚĞƌ�ƉĂƚŚǁ ĂǇƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�Ěŝī ĞƌĞŶƚ�ĐĞůůƵůĂƌ�ƉƌŽĐĞƐƐ�ƐƵĐŚ�ĂƐ͗ �
ŵĞƚĂůůŽƉƌŽƚĞŝŶĂƐĞ͕�Ŷ��Śƌ͕��dW��ŝŶĚŝŶŐ�WƌŽƚĞŝŶ͘ �W�ϰ�ƐŚŽǁ Ɛ�Ă�ĚƌĂŵĂƟĐ�ŐĞŶĞ�ƐŝůĞŶĐŝŶŐ�ŝŵƉĂĐƚ�ŽŶ�ŵŽƐƚ�ŐĞŶĞƐ͕ �
probably depending on iƚƐ�ĂĐƵƚĞ�ƚŽǆŝĐŝƚǇ͕�ĞǆĐĞƉƚ�ĨŽƌ�dyE Ϯ�ĂŶĚ��, ZE �Ϯ�;KǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ĂŶĚ�Ŷ��ŚƌͿ͘ �' �-VI-
70 instead has a similar trend to 5-&h ͕ �ƌĞƉŽƌƟŶŐ�Ă�ǀ ĂƌŝĂƟŽŶ�ŽĨ�ŐĞŶĞ�ĞǆƉƌĞƐƐŝŽŶ�ĂŶĂůŽŐŽƵƐ�ƚŽ�ϱ-FU,
ĞƐƉĞĐŝĂůůǇ�ĨŽƌ�d' &�ϭ͕ �/>ϴ�;ŝŵŵƵŶŽƌĞŐƵůĂƟŽŶ�ĂŶĚ�ŝŶŇĂŵŵĂƟŽŶͿ͕ �E K yϭ͕ �<��Wϭ͕ ���d�;KǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐͿ�ĂŶĚ�
����ϭ�;�dW��ŝŶĚŝŶŐ��ĂƐƐĞƩ ĞͿ͘ �dŚĞƐĞ�ƌĞƐƵůƚƐ�ĞŶĐŽƵƌĂŐĞ�ĨƵƌƚŚĞƌ�ŝŶǀ ĞƐƟŐĂƟŽŶ�ƚŽ�ŵĂƚĐŚ�ŶĞǁ �ĐŽŵƉŽƵŶĚƐ�
synthesis and the molecular pathway they impact. CG-VI-70 show an apparent 5FU mimicry; this behavior
ĂŶĚ�ƚŚĞ�ŵŽĚƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ĐĞůůƵůĂƌ�ŵĞƚĂďŽůŝƐŵ�ŵĂŬĞ�ŝƚ�ĂŶ�ŝŶƚĞƌĞƐƟŶŐ�ĐĂŶĚŝĚĂƚĞ�ĨŽƌ�ĨƵƌƚŚĞƌ�ƐƚƵĚŝĞƐ�ĨŽƌ�
ƉŚĂƌŵĂĐĞƵƟĐĂů�ƉƵƌƉŽƐĞƐ�ƚŽ�ƚĂŬĞ�ĂĐƟŽŶ�ŽŶ�ĂůƚĞƌĂƚĞĚ�ďŝŽĐŚĞŵŝĐĂů�ƉĂƚŚǁ ĂǇ͘
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ZŽůĞ�ŽĨ��W' D �ŝŶ�ƌĞŐƵůĂƟŶŐ�ĐĞůů�ƉƌŽůŝĨĞƌĂƟŽŶ

ILARIA NESI, ALICE SANTI, PAOLO PAOLI, ANNA CASELLI, PAOLO CIRRI

University of Florence, Florence, Italy

Abstract

�ŝƐƉŚŽƐƉŚŽŐůǇĐĞƌĂƚĞ�ŵƵƚĂƐĞ�;�W' D Ϳ�ŚĂƐ�ďŽƚŚ�ŵƵƚĂƐĞ�ĂĐƟǀ ŝƚǇ�ƚŚĂƚ�ĐŽŶǀ ĞƌƚƐ�ϭ͕ ϯ -BPG, to 2,3-BPG and
ƉŚŽƐƉŚĂƚĂƐĞ�ĂĐƟǀ ŝƚǇ͕�ǁ ŚŝĐŚ�ĐŽŶǀ ĞƌƚƐ�Ϯ͕ ϯ -BPG to 3-phosphoglycerate (3-W' Ϳ͘ �dŚĞƐĞ�ĞŶǌǇŵĂƟĐ�ƌĞĂĐƟŽŶƐ�ĂƌĞ�
known as Luebering-Rapoport pathway or shunt.

BPGM has a well-known role in red blood cells where it is highly expressed and controls the oxygen binding
ƚŽ�ŚĞŵŽŐůŽďŝŶ͕ �ǁ ŚŝůĞ�ůŝƩ ůĞ�ŝƐ�ŬŶŽǁ Ŷ�ĂďŽƵƚ�ŝƚƐ�ƌŽůĞ�ŝŶ�ŵĂŝŶƚĂŝŶŝŶŐ�ƚŚĞ�ŐůǇĐŽůǇƟĐ�ŇƵǆ͘

t Ğ�ŚĂǀ Ğ�ŚǇƉŽƚŚĞƐŝǌĞĚ�ƚŚĂƚ��W' D �ĐĂŶ�ďĞ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ƌĞŐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ŵĞƚĂďŽůŝƐŵ�ŽĨ�ƉƌŽůŝĨĞƌĂƟŶŐ�ĐĞůůƐ͘ �
^ŚƵŶƟŶŐ�ƚŚĞ�ŐůǇĐŽůǇƟĐ�ƉĂƚŚǁ ĂǇ͕�ŝŶĚĞĞĚ͕ �ƌĞĚƵĐĞƐ�ƚŚĞ��dW�ƉƌŽĚƵĐƟŽŶ�Ğĸ ĐŝĞŶĐǇ�ĂůůŽǁ ŝŶŐ�ƉƌŽůŝĨĞƌĂƟŶŐ�ĐĞůůƐ�
to increase the glucose influx to the rate that is necessary to produce anabolic metabolites such as 3-PG. 

t Ğ�ŚĂǀ Ğ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚĞ�ƌŽůĞ�ŽĨ��W' D �ŝŶ�ƌĞŐƵůĂƟŶŐ�ƚŚĞ�ƉƌŽůŝĨĞƌĂƟŽŶ�ŽĨ��hϭϰϱ�ĂŶĚ�W�ϯ�ĐĂŶĐĞƌ�ĐĞůů�ůŝŶĞƐ�
and of normal human dermal fibroblasts (HDFs). We observed that BPGM mRNA and protein levels were 
higher when these cells were cultured in presence of ƐĞƌƵŵ�ĐŽŵƉĂƌĞĚ�ƚŽ�Ă�ĐŽŶĚŝƟŽŶ�ŽĨ�ƐĞƌƵŵ�ƐƚĂƌǀ ĂƟŽŶ͘

/Ŷ�ĂĚĚŝƟŽŶ͕ �ǁ Ğ�ĨŽƵŶĚ�ƚŚĂƚ�ƚŚĞ�ƐŝůĞŶĐŝŶŐ�ŽĨ��W' D �ŝŶ�ƚŚĞƐĞ�ĐĞůůƐ�ŝŶĐƌĞĂƐĞĚ�ƚŚĞ�Ğĸ ĐŝĞŶĐǇ�ŽĨ�ƚŚĞ�ŐůǇĐŽůǇƟĐ�
ƉĂƚŚǁ ĂǇ�ŝŶ�ƚĞƌŵ�ŽĨ��dW�ƉƌŽĚƵĐƟŽŶ͕ �ďƵƚ�ŝƚ�ĚƌĂƐƟĐĂůůǇ�ƌĞĚƵĐĞĚ�ďŽƚŚ�ƚŚĞ�ŐůƵĐŽƐĞ�ƵƉƚĂŬĞ�ĂŶĚ�ƚŚĞ�ĐĞůů�
ƉƌŽůŝĨĞƌĂƟŽŶ�ƌĂƚĞ͘�/Ŷ�ĐŽŶĐůƵƐŝŽŶ͕ �ŽƵƌ�ĚĂƚĂ�ƐƵŐŐĞƐƚ�ƚŚĂƚ��W' D �ŝƐ�Ă�ŬĞǇ�ĞŶǌǇŵĞ�ŽĨ�ƚŚĞ�ŵĞƚĂďŽůŝĐ�ƐĞƫ ŶŐ�ŽĨ�
ƉƌŽůŝĨĞƌĂƟŶŐ�ĐĞůůƐ͘
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FAD synthesis and delivery to lysine demethylase 1: a crucial step in cancer
ĞƉŝŐĞŶĞƟĐƐ

Alessia Nisco1, Maria Tolomeo2,1, Lucia Maisto1, Daria Di D ŽůĨĞƩ Ă1, Rosa Angela Cardone1͕ �<ĂƟĂ��ĂŶŝĞƌ3,

Maria Barile1

1Department of Biosciences, Biotechnologies, and Environment, University of Bari Aldo Moro, Bari, Italy.
2Department of DiBEST (Biologia, Ecologia e Scienze della Terra), University of Calabria, Arcavacata di Rende,

Italy. 3Biotechnology and Cell Signaling (CNRS/Université de Strasbourg, UMR 7242), Ecole Superieure de

Biotechnologie de Strasbourg, Illkirch, France

Abstract

ZŝďŽŇĂǀ ŝŶ�;ZĨͿ�ŝƐ�ĂŶ�ĞƐƐĞŶƟĂů�ĚŝĞƚĂƌǇ�ĐŽŵƉŽŶĞŶƚ�ĂŶĚ�ƚŚĞ�ƉƌĞĐƵƌƐŽƌ�ŽĨ�&D E�ĂŶĚ�&�� ͕ �ƚŚĞ�ƌĞĚŽǆ�ĞŶǌǇŵĂƟĐ�
cofactors involved in a broad spectrum of biological processes like mitochondrial terminal metabolism and
ŶƵĐůĞĂƌ�ĞƉŝŐĞŶĞƟĐƐ�;ϭͿ͘ ��ůƚĞƌĂƟŽŶƐ�ŝŶ�ŇĂǀ ŝŶ homeostasis are associated with several pathological
ĐŽŶĚŝƟŽŶƐ͕ �ĂŵŽŶŐ�ǁ ŚŝĐŚ�ĐĂŶĐĞƌ�;ϭͿ͘

/Ŷ�ƚŚĞ�ĨƌĂŵĞ�ŽĨ�ƚŚĞ�ĚĞŵŽŶƐƚƌĂƟŽŶ�ŽĨ�ĂŶ�ĂůƚĞƌĞĚ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�ZĨ�ƚƌĂŶƐƉŽƌƚĞƌƐ�ŝŶ�ĐŽůŽƌĞĐƚĂů�ĐĂŶĐĞƌ͕�ǁ Ğ�
recently proposed that cancer cells are greedy for Rf and its derived cofactors (2). To further confirm this 
idea, we compared the expression levels of FAD synthase (EC 2.7.7.2, FADS) in HPDE cells expressing wt-p53
ǁ ŝƚŚ�ƚŚŽƐĞ�ŽĨ�ƚǁ Ž�ƉĂŶĐƌĞĂƟĐ�ĚƵĐƚĂů�ĂĚĞŶŽĐĂƌĐŝŶŽŵĂ�ĐĞůů�ůŝŶĞƐ͕ �W�E�-1 and MiaPaca2, carrying the R273H
ĂŶĚ�ƚŚĞ�ZϮϰϴt �ŵƵƚĂƟŽŶƐ�ŝŶ�Ɖϱϯ ͕ �ƌĞƐƉĞĐƟǀ ĞůǇ�;ϯ Ϳ͘ ���ƐŝŐŶŝĮ ĐĂŶƚ�ŝŶĐƌĞĂƐĞ�ŝŶ�&��^�ĞǆƉƌĞƐƐŝŽn was found in
tumour cells and even higher in their derived cancer stem cells (CSCs) (4).

Since the increment in FADS is presumably demanded by the increased levels of “client” flavoproteins, we 
also evaluated the expression levels of the nuclear FAD-dependent lysine demethylase 1 (LSD1). Western
blot and qPCR experiments confirmed the LSD1 increase. Previously performed dot blot and 
ŝŵŵƵŶŽƉƌĞĐŝƉŝƚĂƟŽŶ�ĞǆƉĞƌŝŵĞŶƚƐ�;ϱͿ�ĂůůŽǁ ĞĚ�ƵƐ�ƚŽ�ƉƌŽƉŽƐĞ�Ă�ƉŚǇƐŝĐĂů�ŝŶƚĞƌĂĐƟŽŶ�ďĞƚǁ ĞĞŶ�ƚŚĞ�&��^�ĂŶĚ�
LSD1. Here, we further confirm that the most abundant isoform of FADS, i.e., FADS2, directly associates 
with LSD1 by the Gaussia princeps �ŽŵƉůĞŵĞŶƚĂƟŽŶ��ƐƐĂǇ�;' W��Ϳ͕ �ƉĞƌĨŽƌŵĞĚ�ŝŶ�, �<Ϯϵϯd�ĐĞůůƐ͘ �K Ƶƌ�ĚĂƚĂ�
ĞŶĨŽƌĐĞ�ƚŚĞ�ĐŽŶĐĞƉƚ�ƚŚĂƚ�&���ƐǇŶƚŚĞƐŝƐ�ĂŶĚ�ĚĞůŝǀ ĞƌǇ�ƚŽ�>^�ϭ�ĂƌĞ�ĐƌƵĐŝĂů�ƉƌŽĐĞƐƐĞƐ�ĨŽƌ�ĐĂŶĐĞƌ�ĞƉŝŐĞŶĞƟĐƐ͘
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A HYDROALCOHOLIC EXTRACT FROM SICILIAN GRAPE POMACE AS MODULATOR
OF CANCER CELL DEATH

Federica Affranchi1, Sonia Emanuele2, Adriana Celesia2, Anna De Blasio1, Giuseppe Calvaruso1, Michela

Giuliano1, �ŶƚŽŶŝĞƩ Ă�E ŽƚĂƌŽ1

1>ĂďŽƌĂƚŽƌǇ�ŽĨ��ŝŽĐŚĞŵŝƐƚƌǇ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŝŽůŽŐŝĐĂů͕��ŚĞŵŝĐĂů�ĂŶĚ�WŚĂƌŵĂĐĞƵƟĐĂů�̂ ĐŝĞŶĐĞƐ�ĂŶĚ�

Technologies (STEBICEF), University of Palermo, Palermo, Italy. 2/ŶƐƟƚƵƚĞ�ŽĨ��ŝŽĐŚĞŵŝƐƚƌǇ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�

�ŝŽŵĞĚŝĐŝŶĞ͕�EĞƵƌŽƐĐŝĞŶĐĞƐ�ĂŶĚ��Ěǀ ĂŶĐĞĚ��ŝĂŐŶŽƐƟĐƐ�;�/E � Ϳ͕ �hŶŝǀ ĞƌƐŝƚǇ�ŽĨ�WĂůĞƌŵŽ͕ �WĂůĞƌŵŽ͕ �/ƚĂůǇ

Abstract

In recent years more interest has been shown on the possibility of using the waste, such as grape pomace
obtained from winemaking industries, as a source of molecules beneficial to human health. In this scenario 
we have characterized a hydroalcoholic extract (HE) obtained from Sicilian grape pomace from the last
harvest. The HPLC-DAD analysis revealed the presence of phenolic compounds, anthoxanthins and
ƐƟůďĞŶĞƐ͘ �, ��ŝŶĚƵĐĞĚ�Ă�ƟŵĞ�ĂŶĚ�ĚŽƐĞ-ĚĞƉĞŶĚĞŶƚ�ƌĞĚƵĐƟŽŶ�ŽĨ�ǀ ŝĂďŝůŝƚǇ�ŽĨ�ĐŽůŽŶ�ĐĂŶĐĞƌ�, �dϭϭϲ�ĂŶĚ�ďƌĞĂƐƚ
cancer MDA-D �Ϯϯϭ�ĐĞůůƐ͕ �ďĞŝŶŐ�, �dϭϭϲ�ĐĞůůƐ�ŵŽƌĞ�ƌĞƐƉŽŶƐŝǀ Ğ͘�dŚĞ�Ğī ĞĐƚ�ǁ ĂƐ�ĂĐĐŽŵƉĂŶŝĞĚ�ďǇ�ŽǆŝĚĂƟǀ Ğ�
ƐƚƌĞƐƐ�ŝŶĚƵĐƟŽŶ͕ �ĂƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ďǇ�ƚŚĞ�ŝŶĐƌĞĂƐĞ�ŽĨ�ZK^�ůĞǀ Ğů�ĂŶĚ�ĂŶƟŽǆŝĚĂŶƚ�ĞŶǌǇŵĞƐ͘ �, �-induced death
ƐĞĞŵĞĚ�ƚŽ�ďĞ�ƌĞůĂƚĞĚ�ƚŽ�Ă�ĐĂŶŽŶŝĐĂů�ĂƉŽƉƚŽƟĐ�ƉĂƚŚway in HCT116 cells with caspase-ϯ�ĂĐƟǀ ĂƟŽŶ�ĂŶĚ�ƚŚĞ�
appearance of 89 kDa-PARP fragment. In MDA-D �Ϯϯϭ�ĐĞůůƐ͕ �, ��ŝŶĚƵĐĞĚ�Ă�ƌĞĚƵĐƟŽŶ�ŽĨ�ƉƌŽ-caspase-3 and
the appearance of the 55kDa-PARP fragment, usually related to lysosome proteases. Since autophagy
lysosomal pathway is the main mechanism for degrading molecules, we analyzed two specific markers, p62 
ĂŶĚ�>�ϯ ͘ �/Ŷ�, �dϭϭϲ�ƚŚĞ�ůĞǀ Ğů�ŽĨ�ƚŚĞƐĞ�ŵĂƌŬĞƌƐ�ǁ ĂƐ�ƐŝŐŶŝĮ ĐĂŶƚůǇ�ŚŝŐŚ�Ăƚ�Ϯϰ�Ś͕ �ƉƌŽďĂďůǇ�ŝŶĚŝĐĂƟŶŐ�ĂŶ�ŝŶŝƟĂů�
autophagy commitment. Differently, in MDA-MB231 ĐĞůůƐ�ƉϲϮ�ǁ ĂƐ�ĂĐĐƵŵƵůĂƚĞĚ�ŽŶůǇ�ĂŌĞƌ�ϰϴ�Ś�ŽĨ�
treatment. Moreover, since the two cell lines show different p53 status (wild type and mutated, 
ƌĞƐƉĞĐƟǀ ĞůǇͿ�ǁ Ğ�ŚǇƉŽƚŚĞƐŝǌĞ�ƚŚĂƚ�ƚŚŝƐ�ƉƌŽƚĞŝŶ�ĐŽƵůĚ�ƉůĂǇ�Ă�ĐƌƵĐŝĂů�ƌŽůĞ�ĨŽƌ�ĚĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�
autophagy/apoptosis balance. Studies are in progress to evaluate this hypothesis.
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E Ğǁ �ĂŶĂůŽŐƵĞƐ�ŽĨ�ŵĂƌŝŶĞ�ĂůŬĂůŽŝĚ�E ŽƌƚŽƉƐĞŶƟŶ�ǁ ŝƚŚ�ĂŶƟƚƵŵŽƌĂů�ĂĐƟǀ ŝƚǇ�ŽŶ�
breast cancer cells

Sara Novi, Mario Felice Tecce, Vincenzo Vestuto, Pietro Campiglia, Carmine Ostacolo

University of Salerno, Fisciano, Italy

Abstract

EĂƚƵƌĂů�ĞǆƚƌĂĐƚƐ�ĐŽŶƐƟƚƵƚĞ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƐŽƵƌĐĞ�ŽĨ�ďŝŽĂĐƟǀ Ğ�ŵŽůĞĐƵůĞƐ͘ �E ƵŵĞƌŽƵƐ�ŵĂƌŝŶĞ�ƐƉŽŶŐĞ-derived
ƉƌŽĚƵĐƚƐ�ŚĂǀ Ğ�ĂƩ ƌĂĐƚĞĚ�ĐŽŶƐŝĚĞƌĂďůĞ�ĂƩ ĞŶƟŽŶ�ďĞĐĂƵƐĞ�ŽĨ�ƚŚĞŝƌ�ƵŶŝƋƵĞ�ďŝŽĚŝǀ ĞƌƐŝƚǇ͕�ƐƚƌƵĐƚƵƌĂů�Ěŝī ĞƌĞŶĐĞƐ�
ĨƌŽŵ�ƚĞƌƌĞƐƚƌŝĂů�ŶĂƚƵƌĂů�ƉƌŽĚƵĐƚƐ�ĂŶĚ�ĂŶƟŶĞŽƉůĂƐƟĐ�ĂĐƟǀ ŝƚǇ͘�E ŽƌƚŽƉƐĞŶƟŶ͕ �ĂŶ�ĂůŬĂůŽŝĚ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�
^ƉŽŶŐƐŽƌŝƚĞƐ�ƌƵĞƚǌůĞƌŝ�ŚĂƐ�ďĞĞŶ�ƐŚŽǁ Ŷ�ƚŽ�ŚĂǀ Ğ�ƐƚƌŽŶŐ�ĂŶƟƉƌŽůŝĨĞƌĂƟǀ Ğ�ĂĐƟǀ ŝƚǇ�ĂŐĂŝŶƐƚ�ŶĞŽƉůĂƐƟĐ�ĐĞůůƐ�ĂŶĚ�
ŝƐ�Ă�ŵĂũŽƌ�ůĞĂĚ�ĐŽŵƉŽƵŶĚ�ĨŽƌ�ƚŚĞ�ƐǇŶƚŚĞƐŝƐ�ŽĨ�ŶĞǁ �ĂŶƟĐĂŶĐĞƌ�ĂŐĞŶƚƐ͘ �dŚĞƌĞĨŽƌĞ͕�ƚŚĞ�ƐǇŶƚŚesis of such
naturally-ĚĞƌŝǀ ĞĚ�E ŽƌƚŽƉƐĞŶƟŶ�ŝŶƐƉŝƌĞĚ�ĐŽŵƉŽƵŶĚƐ�ŝƐ�ŽĨ�ĐŽŶƐŝĚĞƌĂďůĞ�ŝŶƚĞƌĞƐƚ͘ ���ůŝďƌĂƌǇ�ŽĨ�E ŽƌƚŽƉƐĞŶƟŶ-
inspired compounds was synthesized and assayed for cytotoxicity on a panel of several cell lines with
ǀ ĂƌŝĂďůĞ�ůĞǀ Ğů�ŽĨ�ƚƌĂŶƐĨŽƌŵĂƟŽŶ͘ �D &ϭϲϰ�ĂŶĂůŽŐƵĞ�ĐŽŵƉŽƵŶĚ�ƐŚŽǁ ĞĚ�ŚŝŐŚůǇ�ƐĞůĞĐƟǀ Ğ�ĂĐƟǀ ŝƚǇ�ĂŐĂŝŶƐƚ�
malignant MCF-7 cell line when compared to non-tumoral MCF-10A cell line. Remarkably, MF164 is not
cytotoxic for MCF-ϭϬ��ĐĞůůƐ�Ăƚ�ƚŚĞ�ƐĂŵĞ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ǁ ŚŝĐŚ�ŝƐ�ĨƵůůǇ�ĐǇƚŽƚŽǆŝĐ�ĨŽƌ�D �&-7. We also evaluated
ƚŚĞ�ŵŝŐƌĂƚŽƌǇ�ĐĂƉĂĐŝƚǇ�ďǇ�ǁ ŽƵŶĚ�ŚĞĂůŝŶŐ�ƚĞĐŚŶŝƋƵĞ�ĂŶĚ�ĂŶƟƉƌŽůŝĨĞƌĂƟǀ Ğ�ĐĂƉĂĐŝƚǇ�ďǇ�ĐŽůŽŶǇ�ĂƐƐĂǇ͘�ZĞƐƵůƚƐ�
ƐŚŽǁ ĞĚ�ƌĞůĞǀ ĂŶƚ�ĂĐƟǀ ŝƚǇ�ĨŽƌ�D &ϭϲϰ�ĐŽŵƉŽƵŶĚ�ŝŶ�ďŽƚŚ�ĐĂƐĞƐ͘ �D ŽƌĞŽǀ Ğƌ͕�ĂƐ�ƐĞǀ ĞƌĂů�ƐƚƵĚŝĞƐ�ƐŚŽǁ ĞĚ�ƚŚĂƚ�
E ŽƌƚŽƉƐĞŶƟŶ�ĂĐƟǀ ŝƚǇ�ŝƐ�ŵĞĚŝĂƚĞĚ�ďǇĂŶ�ĂĐƟŽŶ�ŽŶ��ĚŬ-1, we started to evaluate through flow 
cytofluorimetry the effect of MF164 compound on cell cycle and our data show an arrest in G1/S phase. To 
ďĞƩĞƌ�Ğǀ ĂůƵĂƚĞ�ŝŵƉůŝĐĂƚĞĚ�ƉĂƚŚǁ ĂǇƐ͕ �ĨƵƌƚŚĞƌ�ĂŶĂůǇƐĞƐ�ĂƌĞ�ŝŶ�ƉƌŽŐƌĞƐƐ�ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ of other
ƉŽƐƐŝďůǇ�ŝŶǀ Žůǀ ĞĚ�ĨĂĐƚŽƌƐ�ĂŶĚ�ŝĚĞŶƟĨǇ�ƐƉĞĐŝĮ Đ�ŵŽůĞĐƵůĂƌ�ƚĂƌŐĞƚƐ�ŽĨ�D &ϭϲϰ͘ �t Ğ�ĐŽŶĐůƵĚĞ�ƚŚĂƚ�ŽƵƌ�ĐŽŵƉŽƵŶĚ�
ŚĂƐ�ƌĞůĞǀ ĂŶƚ�ƉĞƌƐƉĞĐƟǀ ĞƐ�ŝŶ�ƚŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ĂŶƟŶĞŽƉůĂƐƟĐ�ĚƌƵŐƐ͘
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Abstract

�ŶĚƌŽŐĞŶ�ĚĞƉƌŝǀ ĂƟŽŶ�ƚŚĞƌĂƉǇ�ŝƐ�ƚŚĞ�ŵĂŝŶƐƚĂǇ�ŽĨ�ƚƌĞĂƚŵĞŶƚ�ĨŽƌ�ĂĚǀ ĂŶĐĞĚ�ƉƌŽƐƚĂƚĞ�ĐĂŶĐĞƌ͘�, Žǁ Ğǀ Ğƌ͕�
ĨŽůůŽǁ ŝŶŐ�Ă�ƉĞƌŝŽĚ�ŽĨ�ƌĞŵŝƐƐŝŽŶ͕ �ŵŽƐƚ�ƉĂƟĞŶƚƐ�ĚĞǀ ĞůŽƉ�Ă�ŵŽƌĞ�ĂŐŐƌĞƐƐŝǀ Ğ�ĐĂƐƚƌĂƟŽŶ�ƌĞƐŝƐƚĂŶƚ�ƉƌŽƐƚĂƚĞ�
ĐĂŶĐĞƌ�;�ZW�Ϳ�ĚƵĞ�ƚŽ�ĂĚĂƉƟǀ Ğ�ƌĞƐƉŽŶƐĞ�ŝŶ�ƚƵŵŽƵƌ͘

Although second-ŐĞŶĞƌĂƟŽŶ�ƚŚĞƌĂƉŝĞƐ�ůŝŬĞ��ďŝƌĂƚĞƌŽŶĞ�;Ă��zWϭϳ �ϭ�ŝŶŚŝďŝƚŽƌͿ�ĂŶĚ��ŶǌĂůƵƚĂŵŝĚĞ�;ĂŶ�
androgen receptor-�Z�ĂŶƚĂŐŽŶŝƐƚͿ�ďĞŶĞĮ ƚ�ƉĂƟĞŶƚƐ�ǁ ŝƚŚ��ZW�͕ �ĚƌƵŐ�ƌĞƐŝƐƚĂŶĐĞ�ĨƌĞƋƵĞŶƚůǇ�ŽĐĐƵƌƐ͕ �Ğǀ ĞŶƚƵĂůůǇ�
ƌĞƐƵůƟŶŐ�ŝŶ�ƚŚĞƌĂƉǇ�ĨĂŝůƵƌĞ͘�dŚĞ�Žǀ ĞƌĞǆƉƌĞƐƐŝŽŶ�ŽĨ�AKR1C3, the enzyme responsible of the synthesis of
intratumoral androgens, is one of the most common mechanisms of drug resistance [1].

Treatment of abiraterone-resistant cells with AKR1C3 inhibitors like indomethacin, overcomes resistance
and enhances abiraterone therapy both in vitro and in vivo by reducing the levels of intracrine androgens
ĂŶĚ�ĚŝŵŝŶŝƐŚŝŶŐ��Z�ƚƌĂŶƐĐƌŝƉƟŽŶĂů�ĂĐƟǀ ŝƚǇ�ϭ].

Recently, AKR1C3 inhibitors showed a bi-ĨƵŶĐƟŽŶĂů�Ğī ĞĐƚ�ŽŶ�ƚŚĞ��Z�ƐŝŐŶĂůůŝŶŐ͕�ĂůƐŽ�ĞǆŚŝďŝƟŶŐ�ĂŶ��Z�
ĂŶƚĂŐŽŶŝƐƟĐ�ĂĐƟǀ ŝƚǇ�Ϯ͘

^ƚĂƌƟŶŐ�ĨƌŽŵ�ŽƵƌ�ƉŽƚĞŶƚ�ĂŶĚ�ƐĞůĞĐƟǀ Ğ��<Zϭ�ϯ�ŝŶŚŝďŝƚŽƌƐ�ƉƌĞǀ ŝŽƵƐůǇ�ĚĞǀ ĞůŽƉĞĚ�ϯ ͕ ϰ�ĂŶĚ�ĨƌŽŵ�ƚŚĞ�
ƉŚĂƌŵĂĐŽƉŚŽƌĞ�ƐĐĂī ŽůĚ�ŽĨ�ĞŝƚŚĞƌ��zW�Žƌ��Z ͕ �ŶĞǁ �ĐŽŵƉŽƵŶĚƐ�ǁ ĞƌĞ�ƐǇŶƚŚĞƟǌĞĚ�ĂŶĚ�ƚĞƐƚĞĚ�ĨŽƌ�ƚŚĞŝƌ�ĂďŝůŝƚǇ�
to dually target AKR1C3 and either CYP or AR .

/Ŷ�ǀ ŝƚƌŽ�ĞŶǌǇŵĂƟĐ�ĂŶĚ�ďŝŶĚŝŶŐ�ĂƐƐĂǇƐ�ŽŶ�ƉƵƌŝĮ ĞĚ�ƉƌŽƚĞŝŶƐ�ĂŶĚ�ĐĞůů-based assays were performed. The
ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ŚŝŐŚůŝŐŚƚ�ƚŚĞ�ƉŽƚĞŶƟĂů�ƵƐĞĨƵůŶĞƐƐ�ŽĨ�ďŝĨƵŶĐƟŽŶĂů�ŝŶŚŝďŝƚŽƌƐ�ƚĂƌŐĞƟŶŐ��<Zϭ�ϯ�ĂŶĚ�ĞŝƚŚĞƌ�
CYP or AR to treat advanced prostate cancer.
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New evidence on KRIT1 role in tumor biology and therapy
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Abstract

D ĞůĂŶŽŵĂ�ŝƐ�Ă�ĐŽŵŵŽŶ�ƚƵŵŽƌ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ŚŝŐŚ�ŵŽƌƚĂůŝƚǇ�ĐŽŶƐĞƋƵĞŶƚ�ƚŽ�ŝƚƐ�ŵĞƚĂƐƚĂƟĐ�ĐĂƉĂďŝůŝƚǇ�ĂŶĚ�
resistance to therapy. In the last years, specific ƚĂƌŐĞƟŶŐ�ŽĨ�Ěƌŝǀ ĞƌƐ�ŽĨ�ŵĞůĂŶŽŵĂ�ŽŶ�ĐĞůů�ƉƌŽůŝĨĞƌĂƟŽŶ�ĂŶĚ�
invasion, such as BRAF (vemurafenib), has been developed. However, successful treatment is limited by the
ĞĂƌůǇ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ĚƌƵŐ�ƌĞƐŝƐƚĂŶĐĞ͘�s ĞƌǇ�ƌĞĐĞŶƚůǇ�ǁ Ğ�ƉƌŽǀ ŝĚĞĚ�ƚŚĞ�Į ƌƐƚ�ŝŶĚŝĐĂƟŽŶƐ�ĂďŽƵt the role of
<Z/dϭ�ŝŶ�ƚŚĞ�ŐƌŽǁ ƚŚ�ĂŶĚ�ŵŝŐƌĂƟŽŶ�ŽĨ�ŵĞůĂŶŽŵĂ�ďǇ�ƵƐŝŶŐ�<Z/dϭ�ŬŶŽĐŬĚŽǁ Ŷ�ŵĞůĂŶŽŵĂ�ĐĞůůƐ�ĂŶĚ�ŚƵŵĂŶ�
melanoma specimens. We detected a significant and progressive decrease in KRIT1 protein expression 
which is correlated with tumoral aggressiveness [1].

t Ğ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚĞ�ƉŽƚĞŶƟĂů�ƌŽůĞ�ŽĨ�<Z/dϭ�ŝŶ�ƚŚĞ�ŵŽĚƵůĂƟŽŶ�ŽĨ�ŵŽůĞĐƵůĂƌ�ƐŝŐŶĂůƐ�ĨŽůůŽǁ ŝŶŐ�ƚƌĞĂƚŵĞŶƚ�ǁ ŝƚŚ�
vemurafenib and in the development of drug resistance. In melanoma cells treated with vemurafenib and
in vemurafenib-resistant cells, we observed a ĚĞĐƌĞĂƐĞ�ŝŶ�<Z/dϭ�ĞǆƉƌĞƐƐŝŽŶ͕ �ŝŶĚŝĐĂƟŶŐ�ƚŚĂƚ�<Z/dϭ�ŵĂǇ�ďĞ�
ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ĂĐƟǀ ŝƚǇ�ŽĨ�ǀ ĞŵƵƌĂĨĞŶŝď�ĂŶĚ�ŝŶ�ƚŚĞ�ƉƌŽĐĞƐƐ�ŽĨ�ĚƌƵŐ�ƌĞƐŝƐƚĂŶĐĞ͘�/ƚ�ŝƐ�ŬŶŽǁ Ŷ�ƚŚĂƚ�<Z/dϭ�ŝƐ�
located inside the cell in a complex structure connected to the cytoskeleton and to β-tubulin.   Vemurafenib 
ƚƌĞĂƚŵĞŶƚ�ŝŶĚƵĐĞƐ�Ă�ĚŝƐƐŽĐŝĂƟŽŶ�ďĞƚǁ ĞĞŶ�<Z/dϭ�ĂŶĚ�ď-ƚƵďƵůŝŶ�ƐƵŐŐĞƐƟŶŐ�ƚŚĂƚ�ǀ ĞŵƵƌĂĨĞŶŝď�ŝƐ�ĂďůĞ�ƚŽ�
ĚĞƚĞƌŵŝŶĞ�Ă�ĐŚĂŶŐĞ�ŝŶ�ƚŚĞ�ŝŶƚƌĂĐĞůůƵůĂƌ�ůŽĐĂůŝǌĂƟŽŶ�ŽĨ�<Z/dϭ͘ �Furthermore, resistant cells showed an F-ĂĐƟŶ�
ƌĞĚŝƐƚƌŝďƵƟŽŶ�ĂŶĚ�Ă�ĐŚĂŶŐĞ�in morphology.

dŚĞ�ƌŽůĞ�ŽĨ�<Z/dϭ�ŝŶ�ĐĂŶĐĞƌ�ŚĂƐ�ŶĞǀ Ğƌ�ďĞĞŶ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ďĞĨŽƌĞ͘�K Ƶƌ�ŶŽǀ Ğů�ĚĂƚĂ�ĂƌĞ�ƉƌŽŵŝƐŝŶŐ�ĂŶĚ�
encourage more in-depth studies to further characterize the impact of KRIT1 signaling in tumor biology and
therapy.
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Abstract

�ĂŶĐĞƌ�ĐĞůůƐ�ĚŝƐƉůĂǇ�ĂŶ�ĞůĞǀ ĂƚĞĚ�ŇĞǆŝďŝůŝƚǇ�ŝŶ�ƚŚĞ�ƵƟůŝǌĂƟŽŶ�ŽĨ�ŶƵƚƌŝĞŶƚƐ�Ăǀ ĂŝůĂďůĞ�ŝŶ�ƚŚĞ�ƚƵŵŽƌ�
microenvironment to acquire aggressive traits. In prostate cancer (PCa), cancer associated fibroblasts 
(CAFs) reprogram their metabolism, upon contact with ƚƵŵŽƌ�ĐĞůůƐ͕ �ƌĞƐƵůƟŶŐ�ŝŶ�ĞŶŚĂŶĐĞĚ�ƐĞĐƌĞƟŽŶ�ŽĨ�ůĂĐƟĐ�
acid. Besides, PCa cells exploit CAF-ĚĞƌŝǀ ĞĚ�ůĂĐƟĐ�ĂĐŝĚ�ƚŽ�ƐƵƐƚĂŝŶ�K yW, K^�ŵĞƚĂďŽůŝƐŵ�ĂŶĚ�ůŝƉŝĚ�ĂŶĂďŽůŝƐŵ͕ �
ůĞĂĚŝŶŐ�ƚŽ�ůŝƉŝĚ�ĚƌŽƉůĞƚ�;>�Ϳ�ĂĐĐƵŵƵůĂƟŽŶ�ĂŶĚ�ƵƟůŝǌĂƟŽŶ�ŽĨ�ĂĐĞƚǇů-�Ž��ĨŽƌ�ĞƉŝŐĞŶĞƟĐ�ƌĞƉƌŽŐramming,
ƵůƟŵĂƚĞůǇ�ƐƵƉƉŽƌƟŶŐ�ĂŶ�ŝŶǀ ĂƐŝǀ Ğ�ƉŚĞŶŽƚǇƉĞ͘ �̂ Ğǀ ĞƌĂů�ŶŽŶ-cell autonomous mechanisms are known to
ƌĞŐƵůĂƚĞ�ĐĂŶĐĞƌ�ĐĞůů�ƐĞŶƐŝƟǀ ŝƚǇ�ƚŽ�ĨĞƌƌŽƉƚŽƐŝƐ͘ �dŚŝƐ�ĨŽƌŵ�ŽĨ�ĐĞůů�ĚĞĂƚŚ�ŝƐ�Ěƌŝǀ ĞŶ�ďǇ�ĞǆƚĞŶƐŝǀ Ğ�ƉĞƌŽǆŝĚĂƟŽŶ�ŽĨ�
phospholipids containing polyunsaturatĞĚ�ĨĂƩǇ�ĂĐŝĚƐ�;Wh&�ƐͿ�Ăƚ�ĐĞůů�ŵĞŵďƌĂŶĞƐ�ĂŶĚ�ŝƐ�ŵĞĚŝĂƚĞĚ�ďǇ�
ĂĐĐƵŵƵůĂƟŽŶ�ŽĨ�ŝŶƚƌĂĐĞůůƵůĂƌ�ƌĞĚŽǆ�ĂĐƟǀ Ğ�ŝƌŽŶ͘ �t Ğ�ĨŽƵŶĚ�ƚŚĂƚ�ĞŝƚŚĞƌ�ĐŽŶĚŝƟŽŶĞĚ�ŵĞĚŝĂ�ĐŽůůĞĐƚĞĚ�ĨƌŽŵ�
��&Ɛ�Žƌ�ĞǆŽŐĞŶŽƵƐ�ůĂĐƟĐ�ĂĐŝĚ�ƐŝŵŝůĂƌůǇ�ƉƌŽƚĞĐƚƐ�W�Ă�ĐĞůůƐ�ĨƌŽŵ�ĐĞůů�ĚĞĂƚŚ�ƉƌŽŵŽƚĞĚ�ďǇ�ƚǁ Ž�ĨĞrroptosis
ŝŶĚƵĐĞƌƐ�;Z^>ϯ ͕ ��ƌĂƐƟŶͿ�ĂŶĚ�ŝŶŚŝďŝƚƐ�ůŝƉŝĚ�ƉĞƌŽǆŝĚĂƟŽŶ͘ �dD ��ĂŶĂůǇƐŝƐ�ŽĨ�ƚƵŵŽƌ�ƟƐƐƵĞƐ�ĨƌŽŵ�W�Ă�ƉĂƟĞŶƚƐ�
ƌĞǀ ĞĂůĞĚ�Ă�ƉŽƐŝƟǀ Ğ�ĐŽƌƌĞůĂƟŽŶ�ďĞƚǁ ĞĞŶ�ŚŝŐŚ�' ůĞĂƐŽŶ�ŐƌĂĚĞ�ĂŶĚ�' Wyϰ�ƉƌŽƚĞŝŶ�ůĞǀ ĞůƐ͕ �ĂŶ�ĂŶƟŽǆŝĚĂŶƚ�
ĚĞĨĞŶƐĞ�ĞŶǌǇŵĞ�ƐƚƌŽŶŐůǇ�ƌĞŐƵůĂƟŶŐ�ĨĞƌƌŽƉƚŽƐŝƐ͘ �ZĞŵĂƌŬĂďůǇ͕�ƚĂƌŐĞƟŶŐ�ŽĨ��' �dϭͬ Ϯ͕ �ŝŶǀ Žůǀ ĞĚ�ŝŶ�>��
ĂĐĐƵŵƵůĂƟŽŶ͕ �ƌĞƐĐƵĞƐ�ĨĞƌƌŽƉƚŽƐŝƐ�ƐĞŶƐŝƟǀ ŝƚǇ͕�ƐƵŐŐĞƐƟŶŐ�ƚŚĂƚ�ůŝƉŝĚ�ĂĐĐƵŵƵůĂƟŽŶ�ŝŶƚŽ�>�Ɛ�ŵĞĚŝĂƚĞƐ�ƚŚĞ�
ŽďƐĞƌǀ ĞĚ�ƌĞƐŝƐƚĂŶĐĞ�ŵĞĐŚĂŶŝƐŵ͘ �D ŽƌĞŽǀ Ğƌ͕�ŝŶŚŝďŝƟŽŶ�ŽĨ�D �dϭ�Žƌ�ƚĂƌŐĞƟŶŐ�ŽĨ�ƚŚĞ�ĞǆƚƌĂĐĞůůƵůĂƌ�Ɖ,
regulators, carbonic anhydrase IX/XII, reverts ferroptosis resistance. Overall, our data highlight the role of
ƐƚƌŽŵĂů�ůĂĐƟĐ�ĂĐŝĚ�ŝŶ�ŵŽĚƵůĂƟŶŐ�ĨĞƌƌŽƉƚŽƐŝƐ�ƐĞŶƐŝƟǀ ŝƚǇ�ŝŶ�W�Ă͕�ŝĚĞŶƟĨǇŝŶŐ�ůĂĐƟĐ�ĂĐŝĚ�ƵƉƚĂŬĞ�ĂƐ�Ă�ƉƌŽŵŝƐŝŶŐ�
ƚŚĞƌĂƉĞƵƟĐ�ƚĂƌŐĞƚ�ƚŽ�ƐĞŶƐŝƟǌĞ�PCa cells to ferroptosis inducers.
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Tissue metabolite composition drives metastatic organotropism in prostate
cancer

Erica Pranzini1, Luigi Ippolito1, Alice Santi1, Giulia Gangarossa1, Elisa Pardella1, Marta Iozzo1, Giovanna Sgrignani1,
Andrea Morandi1, Giuseppina Comito1, Elisa Giannoni1, Paola Chiarugi1

1 Department of Experimental and Clinical Biomedical Sciences “Mario Serio”, University of Florence, Viale Morgagni 50, 50134
Florence, Italy

Prostate cancer (PCa) is the second-leading cause of cancer-associated death in men. Because of recent
advances in primary tumor treatment, mortality in PCa is now increasingly related to metastatic disease. PCa
differentially metastasizes to various organs with a propensity to bone and lung. Understanding the molecular
adaptations driving the remarkable tropism of PCa cells for these secondary organs may be crucial for
designing new successful cancer treatments.
Growing evidence has demonstrated that cancer-associated fibroblasts (CAFs) in primary tumors facilitate the
progression of metastatic disease by rewiring cancer cell metabolism and remodeling the extracellular matrix.
In particular, by RNA-seq and GC-MS analysis, we demonstrated that CAF-derived lactate modifies the
transcriptional and metabolic profile of PCa cells, finally fostering their metastatic potential.
Here we investigated how lactate pre-conditioning in the primary tumor preselects for properties that
subsequently support cancer cells fitness in specific distant organs. Using a spheroid assay, we found that
treating PCa cells with lactate stimulates 3D but not 2D growth, suggesting an enhanced ability to proliferate
in the metastatic niche. Remarkably, by measuring organ metabolite composition using mass spectrometry on
different tissues from healthy mice, we identified a set of metabolites particularly enriched in the bone and
lung. Modulating the availability of these metabolites is sufficient to interfere with PCa cells' ability to grow
in low-adhesion conditions mimicking cellular outgrowth in the metastatic niche.
This data provides evidence of a nutrient environment-dependent regulation of PCa metastatic organotropism
opening new possibilities for therapeutic strategies in PCa patients.
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METHIONINE GAMMA-LYASE: AN ENZYME FOR NUTRIENT STARVATION IN
��E ��Z�d, �Z�Wz ͘ ��ĚĚƌĞƐƐŝŶŐ�ĐŚĂůůĞŶŐĞƐ�ƚŚƌŽƵŐŚ�ŵŽůĞĐƵůĂƌ�ŵĞĐŚĂŶŝƐƟĐ�ƐƚƵĚŝĞƐ�
and a novel delivery strategy.

Samanta Raboni1,2, Serena Montalbano3, Annamaria Buschini3͕ �̂ ƚĞĨĂŶŽ��ĞƩĂƟ4, Andrea Mozzarelli2, Patrizia

Cioni2, Edi Gabellieri2, Simone Sidoli5, Mario d’Acunto2, Francesco Fumagalli6, Giacomo Ceccone6
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3Department of Chemistry, Life Sciences and Environmental Sustainability, University of Parma, Parma, Italy.
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Abstract

dŚĞ�ĞǆƉůŽŝƚĂƟŽŶ�ŽĨ�ƐƉĞĐŝĮ Đ�ƉĞĐƵůŝĂƌŝƟĞƐ�ŽĨ�ĐĂŶĐĞƌ�ĐĞůů�ŵĞƚĂďŽůŝƐŵ�ŝƐ�Ă�ƉƌŽŵŝƐŝŶŐ�ĂƉƉƌŽĂĐŚ�ĨŽƌ�ĐĂŶĐĞƌ�
ƚƌĞĂƚŵĞŶƚ͘ ��ŽŶƐĞƋƵĞŶƚůǇ͕�ĞŶǌǇŵĞƐ�ĐĂƉĂďůĞ�ŽĨ�ůŝŵŝƟŶŐ�ƚŚĞ�ƐƵƉƉůǇ�ŽĨ�ĞƐƐĞŶƟĂů�ŶƵƚƌŝĞŶƚƐ�ŚĂǀ Ğ�ŐĂŝŶĞĚ�
ŝŶĐƌĞĂƐĞĚ�ƌĞĐŽŐŶŝƟŽŶ�ĂƐ�ƉŽƚĞŶƟĂů�ĂŶƟĐĂŶĐĞƌ�ĚƌƵŐƐ͘ �In this context, methionine gamma-lyase (MGL), a
bacterial methionine-ĚĞŐƌĂĚŝŶŐ�ĞŶǌǇŵĞ͕�ƌĞƉƌĞƐĞŶƚƐ�ĂŶ�ĂƩ ƌĂĐƟǀ Ğ�ĂŶƟŶĞŽƉůĂƐƟĐ�ĐĂŶĚŝĚĂƚĞ�ƚŚĂƚ�ƚĂƌŐĞƚƐ�
methionine dependence.

Building on our previous study of the effects of MGL-ŵĞĚŝĂƚĞĚ�ĚĞƉůĞƟŽŶ�ŽĨ�ŵĞƚŚŝŽŶŝŶĞ�;Ă�ƉƌĞĐƵƌƐŽƌ�ŽĨ�ƚŚĞ�
ŵĂũŽƌ�ŵĞƚŚǇů�ĚŽŶŽƌ�ŝŶ�ŵĞƚŚǇůĂƟŽŶ�ƌĞĂĐƟŽŶƐͿ�ŽŶ�ƚŚĞ�ƉŽƐƚ-ƚƌĂŶƐůĂƟŽŶĂů�ŵŽĚŝĮ ĐĂƟŽŶƐ�ŽĨ�ĐĂŶŽŶŝĐĂů�, ϯ�ĂŶĚ�
, ϰ�ŚŝƐƚŽŶĞƐ�ϭ͕�ƚŚĞ�ƉƌĞƐĞŶƚ�ŝŶǀ ĞƐƟŐĂƟŽŶ�ĂŶĂůǇǌĞƐ�ƚŚĞ�ŵŽĚŝĮ ĐĂƟŽŶƐ�ŽŶ�ŚŝƐƚŽŶĞ�ǀ ĂƌŝĂŶƚƐ�;, ϭ͕ �, Ϯ� ͕ �, Ϯ��ĂŶĚ�
H3.3) in HT-29 cancer cells upon MGL treatment [2]. This study - based on a high-ƌĞƐŽůƵƟŽŶ�ŵĂƐƐ�
spectrometry pipeline - helps to shed light on how variant histones may contribute to fine-tuninŐ�ĐŚƌŽŵĂƟŶ�
ŽƌŐĂŶŝǌĂƟŽŶ�ĂŶĚ�ĨƵŶĐƟŽŶ�ĂŶĚ�ŵĂǇ�ƵŶǀ Ğŝů�ŵĞĐŚĂŶŝƐƟĐ�ĚĞƚĂŝůƐ�ĂŶĚ�ƉŽƚĞŶƟĂů�ďŝŽŵĂƌŬĞƌƐ͘

Concurrently, spherical citrate-ĐĂƉƉĞĚ�ŐŽůĚ�ŶĂŶŽƉĂƌƟĐůĞƐ�;�ƵEWƐͿ�ŚĂǀ Ğ�ďĞĞŶ�ĞǆƉůŽƌĞĚ�ĂƐ�ŶĂŶŽĐĂƌƌŝĞƌƐ�ĨŽƌ�
D ' >�ƚŽ�ĚĞǀ ŝƐĞ�ĂŶ�Ğī ĞĐƟǀ Ğ�ƐƚƌĂƚĞŐǇ�ĨŽƌ�ĞŶǌǇŵĞ�ĚĞůŝǀ ĞƌǇ͘�EĂŶŽƉĂƌƟĐůĞ�ƐŝǌĞ͕�ƐŚĂƉĞ͕�ĨƵŶĐƟŽŶĂůŝǌĂƟŽŶ�ǇŝĞůĚ�
ĂŶĚ�ƌĞƚĞŶƟŽŶ�ŽĨ�D ' >�ĞŶǌǇŵĂƟĐ�ĂĐƟǀ ŝƚǇ�ĂŶĚ�ƐƚƌƵĐƚƵƌĞ�ŝŶƚĞŐƌŝƚǇ�ǁ ĞƌĞ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ďǇ�Ă�ƉĂŶĞů�ŽĨ�ďŝŽĐŚĞŵŝĐĂů�
ĂŶĚ�ďŝŽƉŚǇƐŝĐĂů�ƚĞĐŚŶŝƋƵĞƐ�ƚŽ�ĚĞĞƉĞŶ�ŽƵƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞ�ŝŶƚĞƌĂĐƟŽŶƐ�ďĞƚǁ ĞĞŶ�ƚŚĞ�ŝŶŽƌŐĂŶŝĐ�ŵĂƚƌŝǆ�
of AuNPs and the protein cargo.
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Categories

Tumor Biochemistry



245

4-D ĞƚŚǇů�ƵŵďĞůůŝĨĞƌŽŶĞ�Ğī ĞĐƚƐ�ŽŶ�ĐĞůů�ƉƌŽůŝĨĞƌĂƟŽŶ�ŝŶ�ŚƵŵĂŶ�ŐůŝŽŵĂ�ĐĞůůƐ͘
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Abstract

Background. 4-Methyl umbelliferone (4-D hͿ�ŝƐ�Ă�ĚĞƌŝǀ ĂƟǀ Ğ�ŽĨ�ĐŽƵŵĂƌŝŶ�ĂŶĚ�already an established
ƚŚĞƌĂƉĞƵƟĐ�ĐƵƌƌĞŶƚůǇ�ƵƐĞĚ�ŝŶ�ŚƵŵĂŶƐ�ŵĂŝŶůǇ�ĨŽƌ�ŝƚƐ�ĐŚŽůĞƌĞƟĐ�ĂŶĚ�ďŝůŝĂƌǇ�ĂŶƟƐƉĂƐŵŽĚŝĐ�ĂĐƟǀ ŝƚǇ͘�ϰ-MU has
ďĞĞŶ�ƐŚŽǁ Ŷ�ƚŽ�ŝŶŚŝďŝƚ�, ��ƉƌŽĚƵĐƟŽŶ�ŝŶ�ŵƵůƟƉůĞ�ĐĞůů�ůŝŶĞƐ�ĂŶĚ�ƟƐƐƵĞ�ƚǇƉĞƐ�ďŽƚŚ�ŝŶ�ǀ ŝƚƌŽ�ĂŶĚ�ŝŶ�ǀ ŝǀ Ž ͘ �
Different studies have been shown that 4-D h�ŝŶŚŝďŝƚƐ�ƚŚĞ�ƉƌŽůŝĨĞƌĂƟŽŶ͕ �ŵŝŐƌĂƟŽŶ͕ �ĂŶĚ�ŝŶǀ ĂƐŝŽŶ�ŽĨ�ŵƵůƟƉůĞ�
cancer cell types, both in vitro and in vivo.

Aim and methods. Aim of this study was to evaluate the effects of 4-MU on glioma cells of different grades. 
Glioma cells were treated with 4-MU at different doses (from 0 to 1 mM) for 24 or 48 hours and its effects 
ŽŶ�ƉƌŽůŝĨĞƌĂƟŽŶ�ĂŶĚ�ĂƉŽƉƚŽƐŝƐ�ǁ ĞƌĞ�Ğǀ ĂůƵated.

Results. 4-D h�ĚĞĐƌĞĂƐĞĚ�ĐĞůůƐ�ƉƌŽůŝĨĞƌĂƟŽŶ�ŝŶ�Ă�ĚŽƐĞ�ĚĞƉĞŶĚĞŶƚ�ŵĂŶŶĞƌ�Žǀ Ğƌ�ƚŚĞ�ĚŽƐĞ�ŽĨ�Ϭ-1 mM. We also
evaluated the expression of Akt, caspase-3, bcl-2 and cyclin D. 4MU significantly reduced the expression of 
cyclin D, Akt and birc1 while enhanced the eǆƉƌĞƐƐŝŽŶ�ŽĨ�ƚŚĞ�ƉƌŽĂƉŽƉƚŽƟĐ�ĐĂƐƉĂƐĞ͘

Conclusions. In conclusion our results demonstrated that 4-D h�ŝƐ�ĂďůĞ�ƚŽ�ƌĞĚƵĐĞ�ƚŚĞ�ƉƌŽůŝĨĞƌĂƟŽŶ�ƌĂƚĞ�ŽĨ�
ŐůŝŽŵĂ�ĐĞůůƐ�ƚŚƌŽƵŐŚ�ƚŚĞ�ŵŽĚƵůĂƟŽŶ�ŽĨ�ĐĞůů�ĐǇĐůĞ�ĂŶĚ�ĂƉŽƉƚŽƐŝƐ�ƐŝŐŶĂůƐ͘ �' ŝǀ ĞŶ�ƚŚĞƐĞ�ƌĞƐƵůƚƐ�ŵŽƌĞ�studies
ĂƌĞ�ŶĞĞĚĞĚ�ƚŽ�Ğǀ ĂůƵĂƚĞ�ƚŚĞ�ƉŽƚĞŶƟĂů�ŽĨ�ϰ-Mh�ĂƐ�ŶĞǁ �ƚŚĞƌĂƉĞƵƟĐ�ƚŽŽů�ŝŶ�ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�ŽĨ�ŐůŝŽŵĂƐ͘
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Mitochondrial impairment induced by new tamoxifen-derived metal complexes in
breast cancer cells

Valeria Scalcon1, Riccardo Bonsignore2, Jana Aupic3, Sophie R. Thomas4, Alessandra Folda1, Alessandra

Magistrato3, Angela Casini4, Maria Pia Rigobello1
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Abstract

dĂŵŽǆŝĨĞŶ�ŝƐ�ĂŶ�ĂŶƟĐĂŶĐĞƌ�ĚƌƵŐ�ŝŶŚŝďŝƟŶŐ�ƚŚĞ�ƉƌŽ-ƉƌŽůŝĨĞƌĂƟŶŐ�ĂĐƟǀ ŝƚǇ�ŽĨ�ĞƐƚƌŽŐĞŶ�ŽŶ�ďƌĞĂƐƚ�ƚƵŵŽƌƐ͘ �
However, tamoxifen cytotoxicity also ŝŶǀ Žůǀ ĞƐ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ƚĂƌŐĞƟŶŐ͕�ƐƵŐŐĞƐƟŶŐ�ŵƵůƟƉůĞ�ŵĞĐŚĂŶŝƐŵƐ�ŽĨ�
ĂĐƟŽŶ͘ ��ĞƐƉŝƚĞ�ŝƚƐ�ǁ ŝĚĞ�ƵƐĞ�ĂƐ�ŚŽƌŵŽŶĞ�ĂĚũƵǀ ĂŶƚ�ƚŚĞƌĂƉǇ͕�ƚŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ƌĞƐŝƐƚĂŶĐĞ�ŝŶ�ŝŶŝƟĂůůǇ�
responsive breast tumors is a recurring issue.

Therefore, basing on tamoxifen backbone, we designed and synthesized new gold(III) and copper(II)
ĐŽŵƉůĞǆĞƐ�ǁ ŝƚŚ�ƚŚĞ�Ăŝŵ�ŽĨ�ŐĞŶĞƌĂƟŶŐ�ŵƵůƟƚĂƌŐĞƚ�ĐŽŵƉŽƵŶĚƐ�ǁ ŝƚŚ�ĂŶ�ĞŶŚĂŶĐĞĚ�Ğĸ ĐĂĐǇ�ĂŐĂŝŶƐƚ�ďƌĞĂƐƚ�
ĐĂŶĐĞƌ͘�dŚĞ�ĐŚŽŝĐĞ�ŽĨ�ĐŽŽƌĚŝŶĂƟŶŐ�ƚŚĞƐĞ�ƐƉĞĐŝĮ Đ�ŵĞƚĂůƐ�Ɛtems from the fact that several gold complexes
ĂƌĞ�ŬŶŽǁ Ŷ�ƚŽ�ŝŶŚŝďŝƚ�ƚŚŝŽƌĞĚŽǆŝŶ�ƌĞĚƵĐƚĂƐĞ�;dƌǆZͿ͕ �Ă�ƐĞůĞŶŽĞŶǌǇŵĞ�ŽŌĞŶ�Žǀ ĞƌĞǆƉƌĞƐƐĞĚ�ŝŶ�ĐĂŶĐĞƌ�ĐĞůůƐ͕ �ĂŶĚ�
ƚŚĂƚ�ĐŽƉƉĞƌ�ĐŽŵƉŽƵŶĚƐ�Ăī ĞĐƚ�ĐĞůůƵůĂƌ�ƌĞĚŽǆ�ŚŽŵĞŽƐƚĂƐŝƐ�ƉƌŽŵŽƟŶŐ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ͘

The complexes have been tested on breast cancer cell lines either expressing or not the estrogen receptor
(ER). Firstly, we analyzed their cytotoxicity, which resulted similar to the parental compound and even
greater for the copper complex. Then, through an in silico analysis, we found comparable ER binding energy
ŽĨ�ƚĂŵŽǆŝĨĞŶ�ĂŶĚ�ŝƚƐ�ĚĞƌŝǀ ĂƟǀ ĞƐ͘ �/Ŷ�ŽƌĚĞƌ�ƚŽ�ĚŝƐƐĞĐƚ�ƚŚĞ�ƚĂƌŐĞƚ�ŽĨ�ƚŚĞ�ŶĞǁ �ĐŽŵƉůĞǆĞƐ͕ �ǁ Ğ�ĂƐƐĞƐƐĞĚ�ƚŚĞŝƌ�
effect on TrxR and on the overall cellular redox balance. The gold complex was the only onĞ�ŝŶŚŝďŝƟŶŐ�dƌǆZ�
ďǇ�ĂůŬǇůĂƟŶŐ�dƌǆZ͛ Ɛ�ĂĐƟǀ Ğ�ƐŝƚĞ͘�, Žǁ Ğǀ Ğƌ͕�ŝŶ�ĐĂŶĐĞƌ�ĐĞůůƐ͕ �ĂůƐŽ�ƚŚĞ�ĐŽƉƉĞƌ�ĐŽŵƉůĞǆ�ŝŶĚƵĐĞĚ�ĂŶ�ŝŶĐƌĞĂƐĞĚ�
ƉƌŽĚƵĐƟŽŶ�ŽĨ�ƌĞĂĐƟǀ Ğ�ŽǆǇŐĞŶ�ƐƉĞĐŝĞƐ�ĂŶĚ�Ă�ĚĞĐƌĞĂƐĞ�ŽĨ�ƚŚŝŽů�ůĞǀ ĞůƐ͘ �D ŽƌĞŽǀ Ğƌ͕�ƚŚĞ�ƚǁ Ž�ĐŽŵƉůĞǆĞƐ�ĞůŝĐŝƚĞĚ�
a decrease of both cellulaƌ�ƌĞƐƉŝƌĂƟŽŶ�ĂŶĚ�ƚŚĞ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ŵĞŵďƌĂŶĞ�ƉŽƚĞŶƟĂů�ŝŶĚŝĐĂƟŶŐ�ŵŝƚŽĐŚŽŶĚƌŝĂů�
damage.
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ENHANCED EXPRESSION OF NICOTINAMIDE N-METHYLTRANSFERASE IN HUMAN
OSTEOSARCOMA: POTENTIAL ROLE IN TUMOR GROWTH AND CHEMORESISTANCE

Emma Nicol Serritelli1͕ �sĂůĞŶƟŶĂ�WŽǌǌŝ1, Roberto Campagna1͕ ��Ăǀ ŝĚĞ�̂ ĂƌƟŶŝ1, Eleonora Salvolini1, Corrado

Rubini2, Gaia Goteri2, Monica Emanuelli1,3

1Department of Clinical Sciences, Polytechnic University of Marche, Ancona, Italy. 2Department of

Biomedical Sciences and Public Health, Polytechnic University of Marche, Ancona, Italy. 3New York-Marche

Structural Biology Center (NY-MaSBiC), Polytechnic University of Marche, Ancona, Italy

Abstract

Osteosarcoma (OS) is the most frequent primary malignant tumour of bone, mainly arising in children and
adolescents. The 5-ǇĞĂƌ�ƐƵƌǀ ŝǀ Ăů�ƌĂƚĞ�ŽĨ�K^�ƉĂƟĞŶƚƐ�ƌĂŶŐĞƐ�ďĞƚǁ ĞĞŶ�ϳ Ϭй �;ůŽĐĂůŝǌĞĚ�ĚŝƐĞĂƐĞͿ�ƚŽ�ϮϬй �
;ŵĞƚĂƐƚĂƟĐ�ŽĨ�ƌĞůĂƉƐĞĚ�ĨŽƌŵƐͿ͘ ��ƵĞ�ƚŽ�ĐŚĞŵŽƐƌĞƐŝƐƚĂŶĐĞ�ĂŶĚ�ŚŝŐŚ�ƚĞŶĚĞŶĐǇ�ƚŽ�ŵĞƚĂƐƚĂƐŝǌĞ͕�K^�ƉĂƟĞŶƚƐ�
ŽŌĞŶ�ĚŝƐƉůĂǇ�Ă�ƉŽŽƌ�ƉƌŽŐŶŽƐŝƐ�;ϭͿ͘ �dŚĞƌĞĨŽƌĞ͕�ƚŚĞ�ŝĚĞŶƟĮ ĐĂƟŽŶ�ŽĨ�ŶĞǁ �ƚŚĞƌĂƉĞƵƟĐ�ďŝŽŵĂƌŬĞƌƐ�ĨŽƌ�Ğī ĞĐƟǀ Ğ�
OS treatment is urgently needed.
�ŵŽŶŐ�ŵŽůĞĐƵůĞƐ�ƉŽƚĞŶƟĂůůǇ�Ăī ĞĐƟŶŐ�K^�ĐĞůů�ƉŚĞŶŽƚǇƉĞ͕�ǁ Ğ�ƐƉĞĐƵůĂƚĞĚ�ĂďŽƵƚ�ƚŚĞ�ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�ƚŚĞ�̂ -
adenosyl-L-methionine-ĚĞƉĞŶĚĞŶƚ�ĐǇƚŽƐŽůŝĐ�ĞŶǌǇŵĞ�ŶŝĐŽƟŶĂŵŝĚĞ�E -methyltransferase (NNMT), catalyzing
the N-ŵĞƚŚǇůĂƟŽŶ�ƌĞĂĐƟŽŶ�ŽĨ�ŶŝĐŽƟŶĂŵŝĚĞ�ĂŶĚ�ƐƚƌƵĐƚƵƌĂů�ĂŶĂůŽŐƐ�;ϮͿ͘ �E ED d�ǁ ĂƐ�ƌĞƉŽƌƚĞĚ�ƚŽ�ďĞ�
Žǀ ĞƌĞǆƉƌĞƐƐĞĚ�ŝŶ�ŵĂŶǇ�ƐŽůŝĚ�ŶĞŽƉůĂƐŵƐ͕ �ƉƌŽŵŽƟŶŐ�ƉƌŽůŝĨĞƌĂƟǀ Ğ�ĂŶĚ�ŝŶǀ ĂƐŝǀ Ğ�ĐĂƉĂĐŝƟĞƐ͕ �ĂƐ�ǁ Ğůů�ĂƐ�ĚƌƵŐ�
resistance (3).
ImmunŽŚŝƐƚŽĐŚĞŵŝƐƚƌǇ�ǁ ĂƐ�ƵƐĞĚ�ƚŽ�ĂŶĂůǇǌĞ�E ED d�ĞǆƉƌĞƐƐŝŽŶ�ŝŶ�ŶŽƌŵĂů�ĂŶĚ�ƚƵŵŽƌ�ďŽŶĞ�ƟƐƐƵĞ�ƐƉĞĐŝŵĞŶƐ͕ �
ŽďƚĂŝŶĞĚ�ĨƌŽŵ�K^�ƉĂƟĞŶƚƐ͘ �̂ ƵďƐĞƋƵĞŶƚůǇ͕�K^�ĐĞůů�ůŝŶĞƐ�;hϮK^�ĂŶĚ�̂ ĂŽƐ-2) were transfected with plasmid
vectors coding for short hairpin RNAs leading to NNMT tranƐĐƌŝƉƚ�ĚĞŐƌĂĚĂƟŽŶ͘ �dŚĞ�Ğĸ ĐŝĞŶĐǇ�ŽĨ�ĞŶǌǇŵĞ�
knockdown was then determined by Real-Time PCR and Western blot analyses. Further cell-based assays
ǁ ĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ƚŽ�Ğǀ ĂůƵĂƚĞ�ƚŚĞ�Ğī ĞĐƚ�ŽĨ�E ED d�ƐŝůĞŶĐŝŶŐ�ŽŶ�ĐĞůů�ǀ ŝĂďŝůŝƚǇ͕�ƉƌŽůŝĨĞƌĂƟŽŶ͕ �ŵŝŐƌĂƟŽŶ�ĂŶĚ�
chemoseŶƐŝƟǀ ŝƚǇ͘
KďƚĂŝŶĞĚ�ƌĞƐƵůƚƐ�ƐŚŽǁ ĞĚ�Ă�ƐŝŐŶŝĮ ĐĂŶƚ�ĞŶǌǇŵĞ�ƵƉƌĞŐƵůĂƟŽŶ�ŝŶ�K^�ĐŽŵƉĂƌĞĚ�ǁ ŝƚŚ�ŚĞĂůƚŚǇ�ďŽŶĞ�ƟƐƐƵĞ͘�
D ŽƌĞŽǀ Ğƌ͕�E ED d�ĚŽǁ ŶƌĞŐƵůĂƟŽŶ�ŝŶ�K^�ĐĞůů�ůŝŶĞƐ�ǁ ĂƐ�ƐŝŐŶŝĮ ĐĂŶƚůǇ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ĚĞĐƌĞĂƐĞĚ�ƉƌŽůŝĨĞƌĂƟŽŶ�
ĂŶĚ�ŵŝŐƌĂƟŽŶ͕ �ĂƐ�ǁ Ğůů�ĂƐ�ƚŽ�ĞŶŚĂŶĐĞĚ�ƐĞŶƐŝƟǀ ŝƚǇ�ƚŽ�ĐŚĞŵŽƚŚĞƌĂƉĞƵƟĐ�ƚƌĞĂƚŵĞŶƚƐ͘
dŚĞƐĞ�ĚĂƚĂ�ƌĞĂƐŽŶĂďůǇ�ƉƌŽƉŽƐĞ�E ED d�ĂƐ�ĂŶ�ŝŶƚĞƌĞƐƟŶŐ�ĚŝĂŐŶŽƐƟĐ�ĂŶĚ�ƚŚĞƌĂƉĞƵƟĐ�ďŝŽŵĂƌŬĞƌ�ĨŽƌ�ŚƵŵĂŶ�
osteosarcoma
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Stromal-ĚĞƌŝǀ ĞĚ�ůĂĐƚĂƚĞ�ĂĐƟǀ ĂƚĞƐ�ĂŵŽĞďŽŝĚ�ŵŽƟůŝƚǇ�ďǇ�ĞŶŐĂŐŝŶŐ�ƚŚĞ�
Endocannabinoid receptor GPR55 in a prostate cancer model

Giovanna Sgrignani, Lara Di Leonardo, Marta Iozzo, Elisa Pardella, Luigi Ippolito, Erica Pranzini, Giulia

Gangarossa, Andrea Morandi, Giuseppina Comito, Elisa Giannoni, Paola Chiarugi
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Abstract

Many studies sustain the impact of the endocannabinoid system (ECS) in the interplay between cancer cells
and tumor microenvironment. In a prostate cancer model (PCa), we demonstrated the establishment of a
metabolic cross-talk between PCa cells and cancer-associated fibroblasts (CAFs), in which lactate released 
ďǇ���&Ɛ�ŝŵƉĂĐƚƐ�ƚŚĞ�ŵĞƚĂďŽůŝĐ�ĂŶĚ�ĞƉŝŐĞŶĞƟĐ�ƌĞǁ ŝƌŝŶŐ�ŽĨ�W�Ă�ĐĞůůƐ͕ �ĐƵůŵŝŶĂƟŶŐ�ŝŶ�ƚŚĞ�ŝŵƉƌŽǀ ĞŵĞŶƚ�ŽĨ�
ŵĞƚĂƐƚĂƟĐ�ƉŽƚĞŶƟĂů͘�dŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ŝŵƉĂĐƚ�ŝŶĚƵĐĞĚ�ďǇ���&Ɛ�ŽŶ�ƚŚĞ���^�ĐŽŵƉŽŶĞŶƚƐ͕ �ǁ Ğ�ŝŶŝƟĂůůǇ�
ĨŽĐƵƐĞĚ�ŽŶ�ƚŚĞ�ŵŽĚƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ĐĂŶŶĂďŝŶŽŝĚ�ƌĞĐĞƉƚŽƌƐ�;��ZƐͿ�ĞǆƉƌĞƐƐŝŽŶ�ŝŶ�W�Ă�ĐĞůůƐ͕ �ƵƉŽŶ�ĞǆƉŽƐƵƌĞ�ƚŽ�
��&�ĐŽŶĚŝƟŽŶŝŶŐ�Žƌ�ůĂĐƚĂƚĞ�ƚƌĞĂƚŵĞŶƚ͘ �t Ğ�ŽďƐĞƌǀ ĞĚ�ƚŚĂƚ�ƚŚĞ�ĐůĂƐsical CBRs (CB1,CB2) are not regulated by
ƐƚƌŽŵĂů�ĐŽŶĚŝƟŽŶŝŶŐ͕�ǁ ŚŝůĞ�ƚŚĞ�ŶŽŶ-canonical GPR55 and TRPV1 are up- and down-ƌĞŐƵůĂƚĞĚ͕ �ƌĞƐƉĞĐƟǀ ĞůǇ͘�
ZĞŵĂƌŬĂďůǇ͕�ůĂĐƚĂƚĞ�ŝƐ�ĂďůĞ�ƚŽ�ĂĐƟǀ ĂƚĞ�ƚŚĞ��Z<ϭͬ Ϯ�ƉĂƚŚǁ ĂǇ�ĚŽǁ ŶƐƚƌĞĂŵ�' WZϱϱ͕ �ƐƵŐŐĞƐƟŶŐ�ĂŶ�ƵŶĞǆƉůŽƌĞĚ�
role of lactate as GPR55 ligand. Through the engagement of GPR55, lactate sustained tumor cell
ŵŝŐƌĂƟŽŶͬ ŝŶǀ ĂƐŝŽŶ�ĂŶĚ�ƐŽŵĞ�ŵŽůĞĐƵůĂƌ�ƚƌĂŝƚƐ�ĐŚĂƌĂĐƚĞƌŝƐƟĐ�ŽĨ�ƚŚĞ�ĂŵŽĞďŽŝĚ�ƉŚĞŶŽƚǇƉĞ͕�ƐƵĐŚ�ĂƐ�ƚŚĞ�ƐƵď-
ŵĞŵďƌĂŶĞ�ƌĞŽƌŐĂŶŝǌĂƟŽŶ�ŽĨ�ĂĐƟŶ�Į ůĂŵĞŶƚƐ͕ �ZŚŽ��ĂĐƟǀ ĂƟŽŶ�ĂŶĚ�D >C2 signaling. To reinforce the role of
ůĂĐƚĂƚĞ�ŝŶ�ƉƌŽŵŽƟŶŐ�Ă�' WZϱϱ-ŵĞĚŝĂƚĞĚ�ĂŵŽĞďŽŝĚ�ŵŽƟůŝƚǇ͕�ǁ Ğ�ŽďƐĞƌǀ ĞĚ�ƚŚĂƚ�ŝͿ�ƚŚĞ�ƐĞůĞĐƟǀ Ğ�ŝŶŚŝďŝƟŽŶ�ŽĨ�
' WZϱϱ�ǁ ŝƚŚ�D >ϭϵϯ�ƉƌĞǀ ĞŶƚĞĚ�ƚŚĞ�ĂĐƋƵŝƐŝƟŽŶ�ŽĨ�ĂŵŽĞďŽŝĚ�ƚƌĂŝƚƐ͖ �ŝŝͿ�ůĂĐƚĂƚĞ-driven PCa invasiveness cells is
sensŝƟǀ Ğ�ƚŽ�ZŚŽ��ŝŶŚŝďŝƟŽŶ�ďǇ��dϬϰ͕ �ďƵƚ�ƵŶƌĞƐƉŽŶƐŝǀ Ğ�ƚŽ�D D W�ŝŵƉĂŝƌŵĞŶƚ�ďǇ�D ĂƌŝŵĂƐƚĂƚ͘ �K ǀ ĞƌĂůů͕�ƚŚĞƐĞ�
ĚĂƚĂ�ƉƌŽƉŽƐĞ�Ă�ŶŽǀ Ğů�ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�ůĂĐƚĂƚĞ�ƚŽ�W�Ă�ŵĂůŝŐŶĂŶĐǇ͕�ďǇ�ĚŝƌĞĐƚůǇ�ĂĐƟǀ ĂƟŶŐ�Ă�' WZϱϱͬ ZŚŽ��
signaling which endows PCa cells with amoeboid-based invasive skills.
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�ŝŽĐŚĞŵŝĐĂů�ĂŶĂůǇƐŝƐ�ŽĨ�Ă�ƐĞůĞĐƟǀ Ğ�ĐŽŵƉŽƵŶĚ�ůŝďƌĂƌǇ�ĨŽƌ�ĂůĚĞŚǇĚĞƐ�
dehydrogenase1A3
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Abstract

The aldehyde dehydrogenases superfamily includes 19 NAD(P)+ dependent enzymes that catalyse the
ŽǆŝĚĂƟŽŶ�ŽĨ�Ă�ǀ ĂƌŝĞƚǇ�ĂůĚĞŚǇĚĞƐ�ŝŶƚŽ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ĐĂƌďŽǆǇůŝĐ�ĂĐŝĚƐ͘ �dŚĞ��>�, ϭ�Ɛ�ĂƐ�ŬĞǇ�ŵŽůĞĐƵůĞƐ�
ŝŶǀ Žůǀ ĞĚ�ŝŶ�ĐĞůů�ƉƌŽůŝĨĞƌĂƟŽŶ͕ �ƐƵƌǀ ŝǀ Ăů͕�ĂŶĚ�ĐŚĞŵŽͬ ƌĂĚŝŽ-resistance of cancer stem cells (CSCs). The
ALDH1A3 was associate whit a poor prognosis in a lot of tumours, such as, breast cancer, gliomas, and
pleural malignant mesothelioma (MPM). We focused our work of one compound derives on the patented
fluorescent ƉƌŽďĞ�ϭϬ�;W�dͬ /�ϮϬϮϮͬ ϬϱϯϮϭϲͿ�ǁ ŝƚŚ�Ă�ƐĞůĞĐƟǀ Ğ�ŝŶŚŝďŝƚŽƌǇ�ĂĐƟǀ ŝƚǇ�ŽŶ��>� , ϭ�ϯ�ŶĂŵĞĚ���ϮϮϳ Ϯ͘ �
Based on preliminary results of this compound, a library of 24 compounds was synthesized. Through the
ĂŶĂůǇƐŝƐ�ŽĨ�ƌĞƐŝĚƵĂů�ĂĐƟǀ ŝƚǇ͕�ǁ Ğ�ŝƐŽůĂƚĞ�ϭϯ�ƉŽƚĞŶƟĂů�ĐĂŶĚŝĚĂtes, and we decide to test their effect on MPM 
ĐĞůůƐ͕ �ĂŶĚ�ǁ Ğ�ƐĞůĞĐƚĞĚ�ƚŚĞ�ƚŚƌĞĞ�ŵŽƐƚ�ƉƌŽŵŝƐŝŶŐ�ŝŶŚŝďŝƚŽƌƐ͘ �dŽ�ĐŽŵƉůĞƚĞ�ƚŚĞ�ŝŶŚŝďŝƚŽƌǇ�ŬŝŶĞƟĐƐ�ĂŶĂůǇƐŝƐ͕ �/�50

and KIƉĂƌĂŵĞƚĞƌƐ�ǁ ĞƌĞ�ĐĂůĐƵůĂƚĞĚ�ƚŽ�ĐŽŶĮ ƌŵ�ƚŚĞ�Ğī ĞĐƟǀ Ğ�ƉŽƚĞŶĐǇ�ĂŶĚ�Ğǀ ĂůƵĂƚĞ�ƚŚĞ�Ăĸ ŶŝƚǇ�ďĞƚǁ Ğen the
protein of interest and the target of our best compounds. We try to simulate the binding of the molecules
ŝŶ�ƚŚĞ�ĂĐƟǀ Ğ�ƐŝƚĞ�ŽĨ��>� , ϭ�ϯ�ƵƐŝŶŐ�ŵŽĚĞůůŝŶŐ͘�dŚŝƐ�ƐŝŵƵůĂƟŽŶ�ŚŝŐŚůŝŐŚƚƐ�ƚŚĂƚ�Ăůů�ƚŚƌĞĞ�ĐŽŵƉŽƵŶĚƐ�ďŝŶĚ�ŝŶ�
ƚŚĞ�ĂĐƟǀ Ğ�ƐŝƚĞ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ĐĂƚĂůǇƟĐ�ƚƵŶŶĞů�ŝŶ�ƉƌŽǆŝŵŝƚǇ�ŽĨ�ĐĂƚĂůǇƟĐ�ĐǇƐƚĞŝŶĞ�ĂŶĚ�ƚŚĞ�ĂŵŝŶŽĂĐŝĚ�
ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ďŝŶĚŝŶŐ�ĂƌĞ�ƚŚĞ�ƐĂŵĞ�ŽŶĞƐ�ƚŚĂƚ�ƐƚĂďŝůŝǌĞ�ƚŚĞ�ŽƌŝŐŝŶĂů�ƐƵďƐƚƌĂƚĞ�ƌĞƟŶĂůĚĞŚǇĚĞ͘�dŚĞ��>�, ϭ�ϯ�
is a good new target in MPM, and this approach could give a breakthrough in MPM therapy as current
ƚŚĞƌĂƉĞƵƟĐ�ƐŽůƵƟŽŶƐ�ĂƌĞ�ƉŽŽƌ�ĂŶĚ�ŝŶĞī ĞĐƟǀ Ğ͘
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ADAPTIVE MECHANISMS TRIGGERED BY PHARMACOLOGICAL COMPLEX I
INHIBITION IN OVARIAN CANCER

Manuela Sollazzo1, Sara Milioni2,1, Monica De Luise2͕ �̂ ƚĞĨĂŶŽ�D ŝŐůŝĞƩĂ1, Ilaria Gligora1, Ivana Kurelac2, Luisa

Iommarini1, Giuseppe Gasparre2, Anna Maria Porcelli1

1Deparment of Pharmacy and Biotechnology (FABIT), University of Bologna, Bologna, Italy. 2Department of

Medical and Surgical Sciences (DIMEC), University of Bologna, Bologna, Italy

Abstract

In the last years the involvement of mitochondrial ƌĞƐƉŝƌĂƟŽŶ�ŚĂƐ�ďĞĞŶ�ŝŶĐƌĞĂƐŝŶŐůǇ�ƌĞĐŽŐŶŝǌĞĚ�ĂƐ�Ɖŝǀ ŽƚĂů�
ƉůĂǇĞƌ�ĚƵƌŝŶŐ�ƚƵŵŽƌ�ƉƌŽŐƌĞƐƐŝŽŶ�ĂŶĚ�ĐŚĞŵŽƌĞƐŝƐƚĂŶĐĞ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕�ƚĂƌŐĞƟŶŐ�ƌĞƐƉŝƌĂƚŽƌǇ��ŽŵƉůĞǆ�/�;�/Ϳ�ŚĂƐ�
ďĞĞŶ�ƉƌŽƉŽƐĞĚ�ĂƐ�Ă�ŶĞǁ �ƚŚĞƌĂƉĞƵƟĐ�ĂƉƉƌŽĂĐŚ�ƚŽ�ŚŝŶĚĞƌ�ĐĂŶĐĞƌ�ŐƌŽǁ ƚŚ ͘ �/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕ �ǁ Ğ�ŚĂve
demonstrated that a severe CI impairment promotes a delay of tumor expansion but not its complete
ĞƌĂĚŝĐĂƟŽŶ͘ �/ŶĚĞĞĚ͕ �Žǀ Ğƌ�ƟŵĞ��/-ĚĞĨĞĐƟǀ Ğ�ĐĂŶĐĞƌ�ĐĞůůƐ�ƐƵƌǀ ŝǀ Ğ�ĂŶĚ�ƌĞĂĐƟǀ ĂƚĞ�ƚŚĞŝƌ�ƉƌŽůŝĨĞƌĂƟŽŶ͕ �ĂůůŽǁ ŝŶŐ�
ƵƐ�ƚŽ�ƐƉĞĐƵůĂƚĞ�ƚŚĂƚ�ĂĚĂƉƟǀ Ğ�ŵĞĐŚĂŶŝƐŵƐ�ŽĐĐƵr to overcome the metabolic and molecular consequences
of mitochondrial impairment. This scenario might be relevant in ovarian cancer (OC), where about 85% of
ƉĂƟĞŶƚƐ�ĚĞǀ ĞůŽƉ�ƌĞůĂƉƐĞƐ�ĂŌĞƌ�ƐƚĂŶĚĂƌĚ�ƐƵƌŐŝĐĂů�ĂŶĚ�ƉŚĂƌŵĂĐŽůŽŐŝĐĂů�ƚƌĞĂƚŵĞŶƚƐ͘ �, ĞƌĞ͕�ǁ Ğ�ƐŚŽǁ �ƚhat
ƵŶĚĞƌ�ŵĞƚĂďŽůŝĐ�ƐƚƌĞƐƐ�ĐŽŶĚŝƟŽŶ�ƚŚĞ�ĂĐƟǀ ĂƟŽŶ�ŽĨ��D W<�ĂůůŽǁ Ɛ��/-ĚĞĨĞĐƟǀ Ğ�ĐĂŶĐĞƌ�ĐĞůůƐ�ƚŽ�ĞǆƉĞƌŝĞŶĐĞ�ƚŚĞ�
ĚŽǁ ŶƌĞŐƵůĂƟŽŶ�ŽĨ�ŵdKZ�ϭ�ĂĐƟǀ ŝƚǇ�ĂŶĚ�ƚŚĞ�ďůŽĐŬ�ŽĨ�ƉƌŽƚĞŝŶ�ƐǇŶƚŚĞƐŝƐ�ǁ ŚŝĐŚ�ĐŽƵůĚ�ĞǆƉůĂŝŶ�ƚŚĞŝƌ�
ƉƌŽůŝĨĞƌĂƟŽŶ�ƐůŽǁ ĚŽǁ Ŷ͘ �dŚĞ�ƐƵƌǀ ŝǀ Ăů�ŽĨ��/-ĚĞĨĞĐƟǀ Ğ�ƋƵŝĞƐĐĞŶƚ�ĐĞůůƐ�ŵĂǇ�ďĞ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ĂŶ�ƵƉƌĞŐƵůĂƟŽŶ�ŽĨ�
a matricellular protein SPARC associated with the cytoskeleton remodeling likely mediated by PKCa
ĂĐƟǀ ĂƟŽŶ͘ �dŚĞ�ĚŝƐƐĞĐƟŽŶ�ŽĨ�ƐƵĐŚ�Ěŝī ĞƌĞŶƚ�ƉĂƚŚǁ ĂǇƐ�ŵĂǇ�Žī Ğƌ�ƉŽƚĞŶƟĂů�ŵŽůĞĐƵůĂƌ�ƉůĂǇĞƌƐ�ŝŶ�ƐǇŶƚŚĞƟĐ�
ůĞƚŚĂůŝƚǇ�ǁ ŝƚŚ��/�ŝŶŚŝďŝƟŽŶ͕ �ƚŚƵƐ�ƉƌŽǀ ŝĚŝŶŐ�ŶĞǁ �ƐǇŶĞƌŐŝƐƟĐ�ƐƚƌĂƚĞŐŝĞƐ�ĨŽƌ�ĐĂŶĐĞƌ�ƚƌĞĂƚŵĞŶƚ�ĂŶĚ͕ �ŝŶ�ƉĂƌƟĐƵůĂƌ͕�
for OC.
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/ĚĞŶƟĮ ĐĂƟŽŶ�ŽĨ�ŵĞƚĂďŽůŝĐ�ǀ ƵůŶĞƌĂďŝůŝƟĞƐ�ŝŶ��Zн�ďƌĞĂƐƚ�ĐĂŶĐĞƌ�ĐĞůůƐ�ƌĞƐŝƐƚĂŶƚ�ƚŽ�
ĞƐƚƌŽŐĞŶ�ĚĞƉƌŝǀ ĂƟŽŶ�ƵƐŝŶŐ�ZE ��ŝŶƚĞƌĨĞƌĞŶĐĞ�ƐĐƌĞĞŶŝŶŐ͘

Angela Subbiani1, Marina Bacci1, Nicla Lorito1, Alfredo Smiriglia1, Francesca Bonechi1͕ �/ĐƌŽ�D ĞĂƫ Ŷŝ1, Paola

Chiarugi1͕ �D ĂƩĞŽ�ZĂŵĂǌǌŽƫ 1, Paola Francica2, Andrea Morandi1
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2/ŶƐƟƚƵƚĞ�ŽĨ��ŶŝŵĂů�WĂƚŚŽůŽŐǇ͕�hŶŝǀ ĞƌƐŝƚǇ�ŽĨ��ĞƌŶ͕ ��ĞƌŶ͕ �̂ ǁ ŝƚǌĞƌůĂŶĚ

Abstract

Aromatase inhibitors (AI) represent the first-line endocrine therapy for postmenopausal women with 
ĞƐƚƌŽŐĞŶ�ƌĞĐĞƉƚŽƌ�ƉŽƐŝƟǀ Ğ�;�ZнͿ�ďƌĞĂƐƚ�ĐĂŶĐĞƌ͘�hŶĨŽƌƚƵŶĂƚĞůǇ͕�ƌĞƐŝƐƚĂŶĐĞ�ůŝŵŝƚƐ�ƚŚĞŝƌ�ĐůŝŶŝĐĂů�Ğĸ ĐĂĐǇ�ĂŶĚ�
metabolic reprogramming plays a major role. In tŚŝƐ�ƐƚƵĚǇ͕�ǁ Ğ�ǁ ĂŶƚĞĚ�ƚŽ�ƵŶĐŽǀ Ğƌ�ŝŶŶŽǀ ĂƟǀ Ğ�ŵĞƚĂďŽůŝĐ�
ǀ ƵůŶĞƌĂďŝůŝƟĞƐ�ƵƐŝŶŐ�Ă�ůŽƐƐ-of-ĨƵŶĐƟŽŶ�ƐŚZE ��ƐĐƌĞĞŶŝŶŐ�ŝŶ�ĐĞůůƐ�ĞǆƉŽƐĞĚ�ƚŽ�ůŽŶŐ-ƚĞƌŵ�ĞƐƚƌŽŐĞŶ�ĚĞƉƌŝǀ ĂƟŽŶ�
;>d�� Ϳ͕ �Ă�ĐŽŶĚŝƟŽŶ�ƚŚĂƚ�ŵŝŵŝĐƐ��/�ƌĞƐŝƐƚĂŶĐĞ͘�dŚĞ�ůŝďƌĂƌǇ�ŝŶĐůƵĚĞƐ�ϱ�ƐŚZE ��ůĞŶƟǀ ŝƌĂů�ǀ ĞĐƚŽƌƐ�ƚĂƌŐĞƟŶŐ�Ϯ͕ ϳ ϱϮ�
genes encoding all known human metabolic enzymes and transporters that we obtained by cross-
referencing maps of metabolic pathways with the KEGG database, plus 45 control genes that we know to
be important for endocrine therapy response. By ĂĚĂƉƟŶŐ�ĂŶĚ�ĂƉƉůǇŝŶŐ�ƚŚĞ�D ŽĚĞů-based analysis of
genome-ǁ ŝĚĞ�ŽĨ��Z/̂ WZͬ �ĂƐϵ�<ŶŽĐŬŽƵƚ�ĂůŐŽƌŝƚŚŵ͕ �ǁ Ğ�ŝĚĞŶƟĨǇ�ϱϴ�ƐĞůĞĐƚĞĚ�ŐĞŶĞƐ�ǁ ŚŽƐĞ�ƐŝůĞŶĐŝŶŐ�ƌĞĚƵĐĞĚ�
>d���ĐĞůů�ƐƵƌǀ ŝǀ Ăů͘�K ǀ Ğƌ�ZĞƉƌĞƐĞŶƚĂƟŽŶ��ŶĂůǇƐŝƐ�;K Z�Ϳ͕ �ƵƐŝŶŐ��ůƵƐƚĞƌ�WƌŽĮ ůĞƌ��ŶĂůǇƐŝƐ�ĂŶĚ��ŶƌŝĐŚZ��ŶĂůysis,
ƐŚŽǁ ĞĚ�ƚŚĂƚ�ŶĞŐĂƟǀ ĞůǇ�ƐĞůĞĐƚĞĚ�ŐĞŶĞƐ�ǁ ĞƌĞ�ĞŶƌŝĐŚĞĚ�ŝŶ�ŵĂŶǇ�ĨƵŶĚĂŵĞŶƚĂů�ƉĂƚŚǁ ĂǇƐ͕ �ŝŶĐůƵĚŝŶŐ�ĂƌŐŝŶŝŶĞ�
and proline metabolism, purine metabolism, and membrane lipid metabolic process. Indeed, Protein-
WƌŽƚĞŝŶ�/ŶƚĞƌĂĐƟŽŶ�EĞƚǁ ŽƌŬƐ�&ƵŶĐƟŽŶĂů��ŶƌŝĐŚŵĞŶƚ��ŶĂůǇƐŝƐ�;^dZ/E ' Ϳ�ŽĨ�ƚŚĞ�ĞƐƐĞŶƟĂů�ŐĞŶĞƐ͕ �ƌĞǀ ĞĂůĞĚ�Ă�
ŶĞƚǁ ŽƌŬ�ĐůƵƐƚĞƌ�ĐŽŶƐŝƐƟŶŐ�ŽĨ�ƉƌŽƚĞŝŶƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƉƌŽůŝŶĞ�ďŝŽƐǇŶƚŚĞƐŝƐ͕ �ŝŶĐůƵĚŝŶŐ�ƚŚĞ��ůĚĞŚǇĚĞ�
�ĞŚǇĚƌŽŐĞŶĂƐĞ�ϭϴ�ĨĂŵŝůǇ�ŵĞŵďĞƌ��ϭ�;�>� , ϭϴ�ϭͿ͘ �/ŶƚĞƌĞƐƟŶŐůǇ͕�ĂŶĂůǇƐŝƐ�ŽĨ�ƉƵďůŝĐůǇ�Ăǀ ĂŝůĂďůĞ�ĐůŝŶŝĐĂů�
datasets showed that higher ALDH18A1 expression correlates with poor survival in ER+ breast cancer.
�ŽůůĞĐƟǀ ĞůǇ͕�ŽƵƌ�ƉƌĞůŝŵŝŶĂƌǇ�ĚĂƚĂ�ƐƵŐŐĞƐƚ�ƚŚĂƚ�ƉƌŽůŝŶĞ�ďŝŽƐǇŶƚŚĞƐŝƐ�ĐŽƵůĚ�ĐŽŶĨĞƌ�ĂĚǀ ĂŶƚĂŐĞƐ�ĨŽƌ��Zн�ďƌĞĂƐƚ�
ĐĂŶĐĞƌ�ĐĞůůƐ�ƐƵƌǀ ŝǀ Ăů�ƵŶĚĞƌ�ĞƐƚƌŽŐĞŶ�ĚĞƉƌŝǀ ĂƟŽŶ�ĂŶĚ�ǁ ŝůů�Žī Ğƌ�ŶŽǀ Ğů�ƉŽƚĞŶƟĂů�ƉƌĞĚŝĐƟǀ Ğ�ďŝŽŵĂƌŬĞƌƐ�ĂŶĚͬ Žƌ�
ƚŚĞƌĂƉĞƵƟĐ�ƚĂƌŐĞƚƐ�ŝŵƉůŝĐĂƚĞĚ�ŝŶ��/�ƌĞƐŝƐƚĂŶĐĞ͘
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NAMPT in melanoma: linking NAMPT-dependent metabolic reprogramming and
ŝŵŵƵŶĞ�ƌĞŐƵůĂƟŽŶ͘
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Abstract

ZĞƐŝƐƚĂŶĐĞ�ƚŽ�ƚƌĞĂƚŵĞŶƚ�ĚƌĂŵĂƟĐĂůůǇ�ŝŵƉĂĐƚƐ�ŽŶ�ƚŚĞ�ƐƵƌǀ ŝǀ Ăů�ŽĨ�ŵĞƚĂƐƚĂƟĐ�ŵĞůĂŶŽŵĂ�;D D Ϳ�ƉĂƟĞŶƚƐ͘ �
BRAF(i)nhibitors-ƌĞƐŝƐƚĂŶƚ�D D �ĐĞůůƐ�ƐŚŽǁ ĞĚ�ŝŶĐƌĞĂƐĞĚ�ĂŵŽƵŶƚƐ�ŽĨ�E �� ͕ �ĂŶ�ĞƐƐĞŶƟĂů�ƌĞĚŽǆ�ĐŽĨĂĐƚŽƌ͕�
ƐƵƉƉŽƌƟŶŐ�ƚŚĞŝƌ�ŵĞƚĂďŽůŝĐ�ĂĚĂƉƚĂƟŽŶƐ͘ �dŚŝƐ�ǁ ĂƐ�ŽďƚĂŝŶĞĚ�ƐĞůĞĐƟǀ ĞůǇ�Žǀ ĞƌĞǆƉƌĞƐƐŝŶŐ�ƚŚĞ�ƌĂƚĞ-ůŝŵŝƟŶŐ�E�� -
ďŝŽƐǇŶƚŚĞƟĐ�ĞŶǌǇŵĞ�ŶŝĐŽƟŶĂŵŝĚĞ�ƉŚŽƐƉŚŽƌŝďŽƐǇůƚƌĂŶƐĨĞƌĂƐĞ�;E �D WdͿ͘ �E �D Wd-NAD axis becomes a driver
of melanoma progression and resistance to BRAFi1-ϯ ͘ �/ƚƐ�ŝŶŚŝďŝƟŽŶ�ĐĂŶ�ďĞ�ƚŚĞƌĂƉĞƵƟĐĂůůǇ�ĞǆƉůŽŝƚĞĚϭ͘

ZĞƐƵůƚƐ�ƐŚŽǁ �ƚŚĂƚ�ŵƵƚĂƟŽŶƐ�ŝŶ�ƚŚĞ��Z�&�ŽŶĐŽŐĞŶĞ�ƉŽƐŝƟǀ ĞůǇ�ĐŽƌƌĞůĂƚĞ�ǁ ŝƚŚ�E �D Wd�ĞǆƉƌĞƐƐŝŽŶ͘ �E �D Wd�ŝƐ�
Žǀ ĞƌĞǆƉƌĞƐƐĞĚ�ĂŶĚ�ŐĞŶĞƟĐĂůůǇ�ĂŵƉůŝĮ ĞĚ�ŝŶ�Ă�ƌĞŐŝŽŶ�ŽŶ�ƚŚĞ�ϳ ƋϮϮ�ĐŚƌŽŵŽƐŽŵĞ�ƚŚĂƚ�ŝŶĐůƵĚĞƐ�Ă�ĐŽ-
ĂŵƉůŝĮ ĐĂƟŽŶ�ŽĨ�W/<ϯ�' �ĂŵŽŶŐ�ŽƚŚĞƌ�ϯϵ�ŐĞŶĞƐ͘ �E �D Wd�ĂŶĚ�W/<ϯ�' �ĞǆƉƌĞƐƐŝŽŶ�ŝƐ�ƉŽƐŝƟǀ ĞůǇ�ĐŽƌƌĞůĂƚĞĚ͕ �ĂŶĚ�
E �D Wd�Žǀ ĞƌĞǆƉƌĞƐƐŝŶŐ�D D �ĐĞůů�ůŝŶĞƐ�ƐŚŽǁ �Žǀ ĞƌĂĐƟǀ ĂƟŽŶ�ŽĨ�ƚŚĞ�W/ϯ<�ƉĂƚŚǁ ĂǇ͘�t Ğ�ĂƌĞ�ƐƚĂƌƟŶŐ�ƚŽ�Ğǀ ĂůƵĂƚĞ�
cellular responses to NAMPTi/PI3K-γŝ�ĐŽŵďŝŶĂƟŽŶ͕ �ƚŚŝŶŬŝŶŐ�ƚŽ�Ă�ƐǇŶĞƌŐŝƐƟĐ�Ğī ĞĐƚ�ŝŶ�ŵĞůĂŶŽŵĂ�ŵŽĚĞů͘

��ƐĞĐŽŶĚ�ƐĞƚ�ŽĨ�ƉƌĞůŝŵŝŶĂƌǇ�ĚĂƚĂ�ƌĞǀ ĞĂůĞĚ�Ă�ƉŽƐŝƟǀ Ğ�ĐŽƌƌĞůĂƟŽŶ�ďĞƚǁ ĞĞŶ�E �D Wd�ĞǆƉƌĞƐƐŝŽŶ�ĂŶĚ�ŝŶƚĞƌĨĞƌŽŶ�
ƐŝŐŶĂůŝŶŐ͕�ŝŶĐůƵĚŝŶŐ�ƵƉƌĞŐƵůĂƟŽŶ�ŽĨ�W� -L1, IRF1, STAT1 genes analyzing TCGA melanoma cohort. Treatment
of MM cells with interferon up-regulates NAMPT that is directly correlated with PD->ϭ�ůĞǀ ĞůƐ͕ �ƐƵŐŐĞƐƟŶŐ�Ă�
ƉŽƚĞŶƟĂů�ĐŽŵŵŽŶ�ŵĞĐŚĂŶŝƐŵ�ŽĨ�ƌĞŐƵůĂƟŽŶ�ǀ ŝĂ�ŝŶƚĞƌĨĞƌŽŶ͘ �>ĂƐƚůǇ͕�ĚĂƚĂ�ĨƌŽŵ�E �D Wd�
ŝŵŵƵŶŽƉƌĞĐŝƉŝƚĂƟŽŶͬ ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ŝŶ�D D �ĐĞůůƵůĂƌ�ĞǆƚƌĂĐƚ�ƌĞǀ ĞĂůĞĚ�Ă�ƉŚǇƐŝĐĂů�ŝŶƚĞƌĂĐƟŽŶ�ďĞƚǁ ĞĞŶ�
E �D Wd�ĂŶĚ�ƉƌŽƚĞŝŶƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ƌĞŐƵůĂƟŽŶ�ŽĨ�ŝŵŵƵŶĞ�ƌĞƐƉŽŶƐĞ͘

dŚĞ�ŵƵůƟƉůĞ�ƌŽůĞƐ�ŽĨ�E �D Wd�ĂƐ�ŝŶƚƌĂĐĞůůƵůĂƌ�ĂŶĚ�ƐŽůƵďůĞ�ƉƌŽƚĞŝŶ�ĂƌĞ�ŬŶŽǁ Ŷ͖ �ŚĞƌĞ�ǁ Ğ�ƐƉĞĐƵůĂƚĞ�ƚŚĂƚ�E �D Wd�
ĐŽƵůĚ�ŚĂǀ Ğ�Ă�ƌŽůĞ�ŝŶ�ƌĞŐƵůĂƟŶŐ�ƐŝŐŶĂůŝŶŐ�;ŝ͘Ğ͘ ͕ �W/ϯ<�ĂŶĚ�ŝŶƚĞƌĨĞƌŽŶͿ�ŝŶǀ Žůǀ ĞĚ�ŝŵŵƵŶĞ�ƌĞƐƉŽŶƐĞƐ͕ �ǁ ŝƚŚ�Ă�
ƉŽƐƐŝďůĞ�ŝŵƉĂĐƚ�ŽŶ�/�/Ɛ�ĂĐƟǀ ŝƟĞƐ͘
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Abstract

&ĞƌƌŽƉƚŽƐŝƐ�ŝƐ�Ă�ƌĞĐĞŶƚůǇ�ƌĞĐŽŐŶŝǌĞĚ�ĨŽƌŵ�ŽĨ�ƌĞŐƵůĂƚĞĚ�ĐĞůů�ĚĞĂƚŚ�ŝŶǀ Žůǀ ŝŶŐ�ůŝƉŝĚ�ƉĞƌŽǆŝĚĂƟŽŶ͘ �ZĞĐĞŶƚůǇ͕�
ŝŶƚĞƌĞƐƚ�ŚĂƐ�ŐƌŽǁ Ŷ�ŝŶ�ĨĞƌƌŽƉƚŽƐŝƐ�ŝŶĚƵĐƟŽŶ�ĂƐ�Ă�ƉŽƚĞŶƟĂů�ƐƚƌĂƚĞŐǇ�ƚŽ�Žǀ ĞƌĐŽŵĞ�ĚƌƵŐ�ƌĞƐŝƐƚĂŶĐĞ�ŝŶ�
hematological malignancies. GATA-1 is a key transcrŝƉƟŽŶĂů�ĨĂĐƚŽƌ�ĐŽŶƚƌŽůůŝŶŐ�ŚĞŵĂƚŽƉŽŝĞƐŝƐ-related gene
expression. Two GATA-1 isoforms, the full-length protein (GATA-1FL) and a shorter isoform (GATA-1S), are
described. A balanced GATA-1FL/GATA-1S ƌĂƟŽ�ŚĞůƉƐ�ƚŽ�ĐŽŶƚƌŽů�ŚĞŵĂƚŽƉŽŝĞƐŝƐ͕ �ǁ ŝƚŚ�' �d�-1S

overexƉƌĞƐƐŝŽŶ�ĂĐƟŶŐ�ĂƐ�Ă�ƉƌŽ-leukemic factor1. Based on the evidence that lipid metabolism is closely
ƌĞůĂƚĞĚ�ƚŽ�ĐĞůů�ƐĞŶƐŝƟǀ ŝƚǇ�ƚŽ�ĨĞƌƌŽƉƚŽƐŝƐ͕ �ǁ Ğ�ĂƐŬĞĚ�ǁ ŚĞƚŚĞƌ�ƚŚĞ�ƚǁ Ž�' �d�-1 isoforms may differently 
ƌĞŐƵůĂƚĞ�ůŝƉŝĚ�ŵĞƚĂďŽůŝƐŵ͘ �/ŶƚĞƌĞƐƟŶŐůǇ͕�Ă�ůŽǁ Ğƌ�ĐŽŶƚĞŶƚ�ŽĨ�ůŽŶŐ�ĐŚĂŝŶ-PUFAs along with reduced lipid
ƉĞƌŽǆŝĚĂƟŽŶ�ǁ ĂƐ�ĨŽƵŶĚ�ŝŶ�ŝŶ�<ϱϲϮ�ŵǇĞůŽŝĚ�ůĞƵŬĞŵŝĂ�ĐĞůůƐ�Žǀ ĞƌĞǆƉƌĞƐƐŝŶŐ�' �d�-1S

2. Accordingly, gene
expression studies in these cells also showed down-ƌĞŐƵůĂƟŽŶ�ŽĨ���^>ϰ�ĂŶĚ���' ^ϭ͕ �ƚǁ Ž�ƉƌŽ-ferroptosis
enzymes ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ůŽŶŐ�ĐŚĂŝŶ-PUFAs, along with increased levels of glutathione
ƉĞƌŽǆŝĚĂƐĞ�ϰ�;' WyϰͿ͕ �Ă�ŬĞǇ�ĂŶƟ-ferroptosis player3͘ �̂ ƚƵĚŝĞƐ�ŽŶ�' Wyϰ�ŝŶŚŝďŝƟŽŶ�ƌĞǀ ĞĂůĞĚ�ƚŚĂƚ�' �d�-1S over-
expression prevents K562 cells from ferroptosis. These findings were corroborated by in silico analysis of a 
publicly available leukemia dataset showing that four genes related to lipid metabolism (ASAH1, STAT1,
LPCAT3 and GPX4) were significantly upregulated in cells over-expressing GATA-14. This study provides the
first evidence that GATA-1S over-ĞǆƉƌĞƐƐŝŽŶ�ƉƌĞǀ ĞŶƚƐ�<ϱϲϮ�ĐĞůůƐ�ĨƌŽŵ�ĨĞƌƌŽƉƚŽƐŝƐ�ƚŚƌŽƵŐŚ�ŵŽĚƵůĂƟŽŶ�ŽĨ�
lipid metabolism to promote pro-ƉƌŽůŝĨĞƌĂƟǀ Ğ�ĂŶĚ�ƐƵƌǀ ŝǀ Ăů�ƉĂƚŚǁ ĂǇƐ�ŝŶ�ŚĞŵĂƚŽƉŽŝĞƟĐ�ĐĞůůƐ�ĂŶĚ�ĐŽƵůĚ�ƐŚĞĚ�
ůŝŐŚƚ�ŽŶ�ŶĞǁ �ƚŚĞƌĂƉĞƵƟĐ�ƚĂƌŐĞƚƐ�ƚŽ�ŝŶĚƵĐĞ�ĐĞůů�ĚĞĂƚŚ�ĂŶĚ�Žǀ ĞƌĐŽŵĞ�ĐŚĞŵŽƌĞsistance in hematological
malignancies.
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�ī ĞĐƚ�ŽĨ��ƵƌĐƵŵŝŶ�ŽŶ�WƌŽƐƚĂƚĞ��ĂŶĐĞƌ�WƌĞǀ ĞŶƟŽŶ�ĂŶĚ�dƌĞĂƚŵĞŶƚ͗ �D ŽůĞĐƵůĂƌ�ĂŶĚ�
Metabolic Mechanisms

�ŵŝůŝĂ��Ğǀ ĂĐƋƵĂ͕ �' ŝƵƐĞƉƉĞ��ŝƌŝůůŽ͕ �>ƵĐĂ�&ƌĂƩĂƌƵŽůŽ͕ ��ŶŶĂ�ZŝƚĂ��ĂƉƉĞůůŽ͕ �Paola Tucci

�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚĂƌŵĂĐǇ͕�, ĞĂůƚŚ�ĂŶĚ�E ƵƚƌŝƟŽŶĂů�̂ ĐŝĞŶĐĞƐ͕ �hŶŝǀ ĞƌƐŝƚǇ�ŽĨ��ĂůĂďƌŝĂ͕ �ZĞŶĚĞ�;�^Ϳ͕ �/ƚĂůǇ

Abstract

Prostate cancer (PCa) is the second most common cancer in men. Although epidemiological studies indicate
ƚŚĂƚ�ĐƵƌĐƵŵŝŶ�;�hZͿ�ƌĞĚƵĐĞƐ�ƚŚĞ�ƌŝƐŬ�ĂŶĚ�ŝŶĐŝĚĞŶĐĞ�ŽĨ�W�Ă͕�ƚŚĞ�ĂŶƟĐĂŶĐĞƌ�ŵĞĐŚĂŶŝƐŵƐ�ŚĂǀ Ğ�ŶŽƚ�ďĞĞŶ�ĨƵůůǇ�
understood yet. Our results showed that CUR inhibits PC-3 cell viability by inducing apoptosis and ROS
ƉƌŽĚƵĐƟŽŶ͘ ��ůƐŽ͕ �ǁ Ğ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĞ�ĂďŝůŝƚǇ�ŽĨ��hZ�ƚŽ�ŝŶŚŝďŝƚ�ĐĞůů�ŵŝŐƌĂƟŽŶ�ĂŶĚ�ƌĞǀ ĞƌƐĞ�ƚŚĞ��D d�
ƉĂƚŚǁ ĂǇ͘�dŚĞŶ͕ �ǁ Ğ�ĨŽĐƵƐĞĚ�ŽŶ�W�Ă�ŵĞƚĂďŽůŝƐŵ�ĂŶĚ�ǁ Ğ�ĨŽƵŶĚ�ƚŚĂƚ��hZ�ĐĂŶ�ƌĞƐƚŽƌĞ�ĐĞůůƵůĂƌ�ĞŶĞƌŐĞƟĐ�
metabolism and inhibits several enzymes and proteins involved in lipid metabolism, restoring their
ĞǆƉƌĞƐƐŝŽŶ�ƚŽ�ŶŽƌŵĂů�ůĞǀ ĞůƐ͕ �ĂŶĚ�ƐŽ�ĨƵƌƚŚĞƌ�ƌĞĚƵĐŝŶŐ�ƚƵŵŽƌ�ƉƌŽŐƌĞƐƐŝŽŶ͘ ��ĞƐƉŝƚĞ��hZ ͛ Ɛ�ƚŚĞƌĂƉĞƵƟĐ�ǀ ĂůƵĞ͕�
ƐĞǀ ĞƌĂů�ĨĂĐƚŽƌƐ�ůŝŵŝƚ�ŝƚƐ�ƵƐĞ�ŝŶ�ĐůŝŶŝĐĂů�ƉƌĂĐƟĐĞ͘�dŚƵƐ͕ �ǁ Ğ�ĐŽŵƉĂƌĞĚ�ƚŚĞ�ďŝŽůŽŐŝĐĂů�Ğī ĞĐƟǀ ĞŶĞƐƐ�ŽĨ��hZ�ǁ ŝƚŚ�
that obtained with a dextran/curcumin (DEX/CUR) conjugate. The effect of the conjugate was to increase 
ƚŚĞ�ƵƉƚĂŬĞ�ŽĨ��hZ�ŝŶƐŝĚĞ�ƚŚĞ�ĐĂŶĐĞƌ�ĐĞůůƐ�ĂŶĚ�ĐŽŶƐĞƋƵĞŶƚůǇ�ŝŶĐƌĞĂƐĞ�ŝƚƐ�ĂĐƟǀ Ğ�ďŝŽĂǀ ĂŝůĂďůĞ�ƐŚĂƌĞ. Lastly, the
conjugate was used as a tool to encapsulate and vectorize doxorubicin into PC-ϯ�ĐĞůůƐ͘ �dŚĞ�ĐŽŵďŝŶĂƟŽŶ�
ƚƌĞĂƚŵĞŶƚ�ŵĂĚĞ�ƉŽƐƐŝďůĞ�ƚŚĞ�ŝŵƉƌŽǀ ĞŵĞŶƚ�ŽĨ�ƚŚĞ�ƚŚĞƌĂƉĞƵƟĐ�Ğĸ ĐĂĐǇ�ŽĨ�W�Ă͕�ƚŽŐĞƚŚĞƌ�ǁ ŝƚŚ�Ă�ƐŝŐŶŝĮ ĐĂŶƚ�
ƌĞĚƵĐƟŽŶ�ŝŶ�ƚŚĞ�ĚŽƐĞƐ�ŽĨ�ƚŚĞ�ĚƌƵŐ�ƵƐĞĚ͕ �ĂŶĚ͕ �ƚŚĞƌĞĨŽƌĞ͕�ŝŶ�ƚŚĞ�ƚŽǆŝĐ�Ğī ĞĐƚƐ�ŽŶ�ŚĞĂůƚŚǇ�ƟƐƐƵĞƐ͘ �/Ŷ�
ĐŽŶĐůƵƐŝŽŶ͕ �ĂůƚŚŽƵŐŚ�ŝŶ�ǀ ŝǀ Ž�ƐƚƵĚŝĞƐ�ĂƌĞ�ƌĞƋƵŝƌĞĚ�ƚŽ�ƉƌŽǀ Ğ�ƚŚĞ�ĂĐƚƵĂů�ƚŚĞƌĂƉĞƵƟĐ�ƉĞƌĨŽƌŵĂŶĐĞ�ŽĨ�ƚŚĞ�
proposed nanosystem, our preliminary in vitro data can be considered a proof-of-principle for the use of
targeted nanotechnology-based CUR for the treatment of this deadly disease.
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ĐĞůů�ĚĞĂƚŚ�ǀ ŝĂ�ĂĐƟǀ ĂƟŽŶ�ŽĨ�ƚŚĞ�ƵŶĨŽůĚĞĚ�ƉƌŽƚĞŝŶ�ƌĞƐƉŽŶƐĞ͘
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Systems Biology (BRICS), Technische Universität Braunschweig, Braunschweig, Germany. 3Center for

' ĞŶŽŵŝĐ�̂ ĐŝĞŶĐĞ�//dΛ ^�D D ͕ �/ƚĂůŝĂŶ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕�D ŝůĂŶ͕ �/ƚĂůǇ

Abstract

WĂŶĐƌĞĂƟĐ�ĚƵĐƚĂů�ĂĚĞŶŽĐĂƌĐŝŶŽŵĂ�;W���Ϳ�ŝƐ�Ă�ŚŝŐŚůǇ�ĂŐŐƌĞƐƐŝǀ Ğ�ĐĂŶĐĞƌ�ǁ ŝƚŚ�Ă�ƉŽŽƌ�ƉĂƟĞŶƚ�ƉƌŽŐŶŽƐŝƐ1.
Remarkably, PDAC is one of the most aggressive and deadly tumor types and is notorious for its resistance
to all types of treatment. PDAC resistance is frequently associated with a wide metabolic rewiring,
ƉĂƌƟĐƵůĂƌůǇ�ƚŚĞ�ŐůǇĐŽůǇƟĐ�ďƌĂŶĐŚ�ŶĂŵĞĚ�ŚĞǆŽƐĂŵŝŶĞ�ďŝŽƐǇŶƚŚĞƟĐ�ƉĂƚŚǁ ĂǇ�;, �WͿ�ǁ ŚŽƐĞ�Į ŶĂů�ƉƌŽĚƵĐƚ�ŝƐ�ƚŚĞ�
uridine-5ʹ- diphospho-N-acetyl-Dglucosamine (UDP-GlcNAc), the main substrate for O- and N- protein
ŐůǇĐŽƐǇůĂƟŽŶ͘ �dŚĞƐĞ�ƉŽƐƚ-ƚƌĂŶƐůĂƟŽŶĂů�ŵŽĚŝĮ ĐĂƟŽŶƐ�ƉůĂǇ�ĐƌŝƟĐĂů�ƌŽůĞƐ�ŝŶ�ƐĞǀ ĞƌĂů�ƉƌŽƚĞŝŶ�ĨĞĂƚƵƌĞƐ�ƐƵĐŚ�ĂƐ�
ĨŽůĚŝŶŐ͕�ĂĐƟǀ ŝƚǇ͕�ĂŶĚ�ĨƵŶĐƟŽŶ͘ �dŚĞƌĞĨŽƌĞ͕�ǁ Ğ�ŚĂǀ Ğ�ƌĞĐĞŶƚůǇ�ĚĞǀ ĞůŽƉĞĚ�ĂŶĚ�ƚĞƐƚĞĚ�Ă�ŶŽǀ Ğů�ĐŽŵƉŽƵŶĚ͕ �
FR054, capable of diminishing the HBP flux by ƚĂƌŐĞƟŶŐ�ƚŚĞ�, �WΖƐ�ĞŶǌǇŵĞ�W' D ϯ 2,3. Here, we performed
ƚƌĂŶƐĐƌŝƉƟŽŶĂů�ĂŶĚ�ďŝŽŝŶĨŽƌŵĂƟĐ�ĂŶĂůǇƐŝƐ�ƚŽ�ŽďƚĂŝŶ�ĨƵƌƚŚĞƌ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�, �W�ŝŶŚŝďŝƟŽŶ͘ �D ŽƌĞŽǀ Ğƌ͕�ǁ Ğ�
used cell count, western blot, HPLC, and metabolomics analysis to determine the impact of the combined
ƚƌĞĂƚŵĞŶƚ�ďĞƚǁ ĞĞŶ�&ZϬϱϰ�ĂŶĚ�ĞƌĂƐƟŶ�;�Z�Ϳ͕ �Ă�ƌĞĐŽŐŶŝǌĞĚ�ĨĞƌƌŽƉƚŽƐŝƐ�ŝŶĚƵĐĞƌ͕�ŽŶ�W����ĐĞůů�ŐƌŽǁ ƚŚ�ĂŶĚ�
survival. Of note, the combined treatment applied to PDAC cell lines induces a significant decrease in cell 
ƉƌŽůŝĨĞƌĂƟŽŶ�ĂŶĚ�Ă�ĐŽŶĐƵƌƌĞŶƚ�ĞŶŚĂŶcement of cell death. Furthermore, this combined treatment induces
unfolded protein response (UPR), NFE2-ůŝŬĞ���/W�ƚƌĂŶƐĐƌŝƉƟŽŶ�ĨĂĐƚŽƌ�Ϯ�;E Z&ϮͿ�ĂĐƟǀ ĂƟŽŶ͕ �Ă�ĐŚĂŶŐĞ�ŝŶ�
ĐĞůůƵůĂƌ�ƌĞĚŽǆ�ƐƚĂƚĞ͕�Ă�ŐƌĞĂƚĞƌ�ƐĞŶƐŝƟǀ ŝƚǇ�ƚŽ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ͕ �Ă�ŵĂũŽƌ�ĚĞƉĞŶĚĞŶĐĞ�ŽŶ�glutamine metabolism,
ĂŶĚ�Į ŶĂůůǇ�ĨĞƌƌŽƉƚŽƐŝƐ�ĐĞůů�ĚĞĂƚŚ͘ �K Ƶƌ�ƐƚƵĚǇ�ĚŝƐĐůŽƐĞƐ�ƚŚĂƚ�, �W�ŝŶŚŝďŝƟŽŶ�ĞŶŚĂŶĐĞƐ͕ �ƚŚƌŽƵŐŚ�hWZ�ĂĐƟǀ ĂƟŽŶ͕ �
ƚŚĞ��Z��Ğī ĞĐƚ�ĂŶĚ�ƚŚĞƌĞĨŽƌĞ�ŵŝŐŚƚ�ďĞ�Ă�ŶŽǀ Ğů�ĂŶƟĐĂŶĐĞƌ�ŵĞĐŚĂŶŝƐŵ�ƚŽ�ďĞ�ĞǆƉůŽŝƚĞĚ�ĂƐ�W����ƚŚĞƌĂƉǇ͘
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Immunological targeting of tumor cells: a novel approach
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During early stages of carcinogenesis, cancer cells become invisible to the immune response. From this moment on, the

evolution of the tumor depends essentially on the genotype of the original cancer cells and on their subsequent genetic

drift. Therefore, a clinical treatment that is capable of restoring the expected anti-tumor role of the immune system could

prove to be an effective weapon against cancer.

We found that the activation of antigen presenting cells (APCs) by inflammatory cytokines induced the secretion of

microvesicles that transfer the class I major histocompatibility (MHC-I) to the surrounding cancer cells. We have exploited

this ability of APCs to develop a therapeutical approach for the treatment of solid cancers. The novelty of the proposed

treatment relies on loading the class I MHC molecules with commonly used vaccine antigens (VAs) that can quickly activate

the cytotoxic response of memory CD8+ T lymphocytes in immunized patients. We have tested this approach on

immunocompetent BALB/c mice that were immunized against ovalbumin protein (OVA). We found that the injection of

OVA-specific APCs in immunized tumor-bearing mice reduced tumor growth compared to the injection of OVA alone or

PBS. These findings pave the way for utilizing commonly used antigens as vaccine in cancer immunotherapy.
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human pericyte-like adipose-ĚĞƌŝǀ ĞĚ�ŵĞƐĞŶĐŚǇŵĂů�ƐƚĞŵ�ĐĞůůƐ�ŽŶ�ŚƵŵĂŶ�ƌĞƟŶĂů�
endothelial cells.
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Abstract

�ŝĂďĞƟĐ�ƌĞƟŶŽƉĂƚŚǇ�;�ZͿ�ŝƐ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ŵŽƌƉŚŽůŽŐŝĐĂů�ĂŶĚ�ŵĞƚĂďŽůŝĐ�ĂůƚĞƌĂƟŽŶƐ�ŽĨ�ĞŶĚŽƚŚĞůŝĂů�ĐĞůůƐ�
(EC) and pericytes (PC) of the blood-ƌĞƟŶĂů�ďĂƌƌŝĞƌ�;�Z�Ϳ͘ �>ŽƐƐ�ŽĨ�ŝŶƚĞƌĞŶĚŽƚŚĞůŝĂů�ũƵŶĐƟŽŶƐ͕ �ŝŶĐƌĞĂƐĞĚ�
vascular permeability and loss of PC from the vascular bed are the main features of DR.

WƌĞǀ ŝŽƵƐ�ƌĞƐƵůƚƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ͕ �ƵŶĚĞƌ�ŚŝŐŚ�ŐůƵĐŽƐĞ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ͕ �ŚƵŵĂŶ�ĂĚŝƉŽƐĞ�ƐƚĞŵ�ĐĞůůƐ�;�^�ƐͿ�
ĂŶĚ�ƚŚĞŝƌ�Ěŝī ĞƌĞŶƟĂƚĞĚ�ƉĞƌŝĐǇƚĞ-like phenotype (P-�^�ƐͿ͕ �ĞǆŚŝďŝƚĞĚ�ŚŝŐŚ�ƌĂƚĞ�ŽĨ�ƉƌŽůŝĨĞƌĂƟŽŶ�ĂŶĚ�
remarkable migratory capacity [1].

In in vitro co-culture we demonstrated that (i) P-ASCs, more resistant to high glucose, modulate the HREC
ƌĞƐƉŽŶƐĞ�ƚŽ�ŚǇƉĞƌŐůǇĐĞŵŝĂ�ĂŶĚ�;ŝŝͿ�ƐŽŵĞ�ŵŽůĞĐƵůĂƌ�ŵĞĐŚĂŶŝƐŵƐ�ĂĐƟǀ ĂƚĞĚ�ŝŶ�ďŽƚŚ�ĐĞůů�ƚǇƉĞƐ�ŝŶ�Ă�ĐƌŽƐƐ-talk
ƚŚĂƚ�ĐŽƵůĚ�ĐŽƵŶƚĞƌĂĐƚ�ƚŚĞ�ƌĞƟŶĂů�ĚĂŵĂŐĞ�ŝŶ�DR.

In co-culture with HREC, P-�^�Ɛ�ŝŶĚƵĐĞĚ�Ă�ƌĞĚƵĐƟŽŶ�ŽĨ�ƚŚĞ�ƌĞůĞĂƐĞ�ŽĨ�dE&-α, IL-1β and MMP-9 and the 
angiogenic factor VEGF. Furthermore, P-ASCs counteracted the HG-ŝŶĚƵĐĞĚ�ĂĐƟǀ ĂƟŽŶ�ŽĨ�ƚŚĞ�ƉŚŽƐƉŚŽ-
ERK1/2/phospho-cPLA2/COX-2 pro-inflammatory pathway [2].  

Assuming that endothelial cells secrete PDGF-BB [3] and prolonged hyperglycemia causes the chronic
imbalance in PDGFR signaling, we found that the crosstalk between HRECs and ASC or P-ASC is based on the
PDGF-B/PDGFR-β axis.  

&ƵƌƚŚĞƌŵŽƌĞ͕�ŝŶ�ŚŝŐŚ�ŐůƵĐŽƐĞ͕�ƚŚĞ�ƐƉĞĐŝĮ Đ�ĂĐƟǀ ŝƚǇ�ŽĨ�ĐW>�Ϯ�ŝŶ�W-ASC/HREC co-cultures and VEGF-A and PGE2
levels were markedly reduced compared to co-ĐƵůƚƵƌĞƐ�ŽĨ�ƵŶĚŝī ĞƌĞŶƟĂƚĞĚ�, Z��ͬ �^�͘ �&ŝŶĂůůǇ͕�W-ASCs in
ĐŽŶƚĂĐƚ�ǁ ŝƚŚ�, Z��Ɛ�ƐŚŽǁ ĞĚ�Ă�ƌĞĚƵĐƟŽŶ�ŽĨ�dE&-α, IL-6, IL-1β and MMP-9 at the mRNA level. 

In conclusion, our data indicate that human P-ASCs can be considered good candidates to protect the
ĨƵŶĐƟŽŶĂů�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ��Z��ŝŶ��Z ͘
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Abstract

/Ŷ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĚŝƐŽƌĚĞƌƐ�ĂŶĚ�ƐĞŶĞƐĐĞŶĐĞ͕�ŵŝĐƌŽŐůŝĂ͕ �ƚŚĞ�ďƌĂŝŶ�ŝŵŵƵŶĞ�ĐĞůůƐ͕ �ĂĐƋƵŝƌĞ�Ă�ĚŝƐĞĂƐĞ-
ĂƐƐŽĐŝĂƚĞĚ�ŵŝĐƌŽŐůŝĂ�ƐŝŐŶĂƚƵƌĞ�ƚŚĂƚ�ŵĂǇ�ĨĂǀ Žƌ�ƟƐƐƵĞ�ƌĞƉĂŝƌ�ŝŶ�ĞĂƌůǇ�ĚŝƐĞĂƐĞ�ƐƚĂƚĞ�ďƵƚ�Ăƚ�ůĂƚĞ�ƐƚĂŐĞƐ�ůŽƐĞ�ŝƚƐ�
ƉƌŽƚĞĐƟǀ Ğ�ŚŽŵĞŽƐƚĂƟĐ�ĨƵŶĐƟŽŶƐ͘ �̂ ĞŶĞƐĐĞŶƚ�ŵ icroglia exhibit a secretory associated senescence
ƉŚĞŶŽƚǇƉĞ͕�ĚĞĮ ĐŝƚƐ�ŝŶ�ƉŚĂŐŽĐǇƚŽƐŝƐ͕ �ĂŶĚ�ŝŵƉĂŝƌĞĚ�ŵĞƚĂďŽůŝƐŵ͕ �ǁ ŝƚŚ�ĚĞƉůĞƟŽŶ�ŽĨ�E �� ͕ �ǁ ŚŝĐŚ�ƉůĂǇƐ�Ă�ĐĞŶƚƌĂů�
role in genome integrity and cell metabolism. Emerging evidence highlighted lower levels of NAD in
ƐĞŶĞƐĐĞŶĐĞ�ĂŶĚ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĚŝƐĞĂƐĞƐ͕ �ǁ ŝƚŚ�ĐŽŶƐĞƋƵĞŶƚ�ŝŵƉĂŝƌŵĞŶƚ�ŽĨ�ƐŝƌƚƵŝŶƐ͛ �ĂĐƟǀ ŝƚǇ͘

dŚĞ�Ăŝŵ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ǁ ĂƐ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ĐŚĂŶŐĞƐ�ƚŚĂƚ�ŽĐĐƵƌ�ĚƵƌŝŶŐ�ƐĞŶĞƐĐĞŶĐĞ�ŝŶ�ŵŝĐƌŽŐůŝĂ�ĚĞǀ ĞůŽƉŝŶŐ�ĂŶ�ŝŶ�
ǀ ŝƚƌŽ�ŵŽĚĞů�ŽĨ�ĐŚƌŽŶŝĐĂůůǇ�ĞǆƉŽƐƵƌĞ�;ƵƉ�ƚŽ�ϯϬ�ĚĂǇƐͿ�ƚŽ�ŚŝŐŚ�ŝƌŽŶ�ĐŽŶĐĞŶƚƌĂƟŽŶ͘ �/ŶŝƟĂůůǇ͕�ŝƌŽŶ�ƚƌĞĂƚŵĞŶƚ�
induces microglia to proliferate more, enhĂŶĐĞƐ�ƉŚĂŐŽĐǇƚŽƐŝƐ͕ �ĂŶĚ�ŝŶĐƌĞĂƐĞ�E ���ůĞǀ ĞůƐ�ƐƵŐŐĞƐƟŶŐ�ŵŝĐƌŽŐůŝĂ�
ĂĐƟǀ ĂƟŽŶ͘ ��ŌĞƌ�ϯϬ�ĚĂǇƐ�ŽĨ�ƚƌĞĂƚŵĞŶƚ�ŵŝĐƌŽŐůŝĂ�ĂĐƋƵŝƌĞĚ�Ă�ƐĞŶĞƐĐĞŶƚ-like phenotype characterized by
ƉƌŽůŝĨĞƌĂƟŽŶ�ĂƌƌĞƐƚ͕ �ĚĞĐƌĞĂƐĞĚ�ƉŚĂŐŽĐǇƚŽƐŝƐ͕ �ƵƉƌĞŐƵůĂƟŽŶ�ŽĨ�̂ �^W�ŵĂƌŬĞƌƐ�ǁ ŝƚŚ�Ă�ƐŝŐŶŝĮ cant increase in EVs
ƉƌŽĚƵĐƟŽŶ͘ ��ŝŽĐŚĞŵŝĐĂů�ĂŶĂůǇƐĞƐ�ƐŚŽǁ ĞĚ�ĚĞĐƌĞĂƐĞĚ�ůĞǀ ĞůƐ�ŝŶ�E ���ĐŽŶƚĞŶƚ�ŝŶ�ŝƌŽŶ-treated microglia,
concomitantly to an increased expression of CD38 (the major NAD consuming enzyme). Moreover, the
ůĞǀ ĞůƐ�ĂŶĚ�ĂĐƟǀ ŝƚǇ�ŽĨ�̂ ŝƌƚƵŝŶ�ϲ ͕ �ǁ ŚŝĐŚ is downregulated in aged/senescent cells, were strongly reduced
compared to control microglia. Senescent microglia co-cultured with healthy microglia induced senescent
traits in healthy cells, as revealed by a significant increase in SA-ß-Gal and p21 posiƟǀ Ğ�ĐĞůůƐ�ĂŶĚ�ŝŶ�ƌĞĚƵĐĞĚ�
levels of NAD. We are currently trying to understand the molecular mechanism underlying senescence
ƉƌŽƉĂŐĂƟŽŶ�ƚŽ�ŚĞĂůƚŚǇ�ĐĞůůƐ͘
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D ƵůƟŽŵŝĐƐ�ĂƉƉƌŽĂĐŚĞƐ�ĨŽƌ�ƚŚĞƌĂƉĞƵƟĐ�ĚĞǀ ĞůŽƉŵĞŶƚƐ�ŝŶ�ĂƚĂǆŝĂ�ƚĞůĂŶŐŝĞĐƚĂƐŝĂ͘

Federica Biancucci ͕ ��ŶĂƐƚĂƐŝĂ�ZŝĐĐŝ͕�' ŝĂŶůƵĐĂ�D ŽƌŐĂŶƟ͕ �D ĂƵƌŽ�D ĂŐŶĂŶŝ͕�D ŝĐŚĞůĞ�D ĞŶŽƩĂ

Department of Biomolecular Sciences University of Urbino "Carlo Bo", Urbino, Italy

Abstract

Ataxia Telangiectasia (A-dͿ�ŝƐ�Ă�ƌĂƌĞ�ĂƵƚŽƐŽŵĂů�ŵƵůƟƐǇƐƚĞŵŝĐ�ĚŝƐŽƌĚĞƌ�ĐĂƵƐĞĚ�ďǇ�ďŝĂůůĞůŝĐ�ŵƵƚĂƟŽŶƐ�ŝŶ�ƚŚĞ�
ATM gene, which codes for a kinase protein (PIKK family) named ATM that is implicated in a plethora of
biochemical pathways. Currently not any cure ŝƐ�Ăǀ ĂŝůĂďůĞ�ďƵƚ�ƉŽƐŝƟǀ Ğ�Ğī ĞĐƚƐ�ŽĨ�ŶĞƵƌŽůŽŐŝĐ�ĨĞĂƚƵƌĞƐ�ŝŶ��d�
ƉĂƟĞŶƚƐ�ŚĂǀ Ğ�ďĞĞŶ�ĂĐŚŝĞǀ ĞĚ�ďǇ�ĚĞǆĂŵĞƚŚĂƐŽŶĞ�;ĚĞǆͿ�ĂĚŵŝŶŝƐƚƌĂƟŽŶ�ƚŚƌŽƵŐŚ�ĂƵƚŽůŽŐŽƵƐ�ĞƌǇƚŚƌŽĐǇƚĞƐ�
(EryDex) in a phase II and phase III clinical trials. The ATM splicing variants named ATMv1 ATMv2 and
miniATM, observed in A-d�ƉĂƟĞŶƚƐ�ĚƵƌŝŶŐ�ƚŚĞ�ĐůŝŶŝĐĂů�ƚƌŝĂůƐ͕ �ĂŶĚ�ĐŽŶĐƵƌƌĞŶƚ�ŝŶ�͞Ă�ƐŝůŝĐŽ͟ �ĚĞƐŝŐŶĞĚ��dD �
ǀ ĂƌŝĂŶƚ͕ �ŶĂŵĞĚ��dD ǀ ϯ ͕ �ůĞĚ�ƵƐ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞŝƌ�ƌŽůĞ�ŝŶ�ĂŶ��-T cellular model and their possible ability to
reversing A-T phenotype. To this puƌƉŽƐĞ͕�Ă�ŵĞƚĂďŽůŽŵŝĐ�ĂŶĚ�ƉƌŽƚĞŽŵŝĐ�ŝŶǀ ĞƐƟŐĂƟŽŶ�ǁ ĂƐ�ƉĞƌĨŽƌŵĞĚ�ďǇ�
HR-MS. Hundreds of compounds and proteins were found as modulated by ATM variants, thus recovering
ƐŽŵĞ�ŽĨ�ƚŚĞ�ŵŽůĞĐƵůĂƌ�ĨƵŶĐƟŽŶƐ�ŝŵƉĂŝƌĞĚ�ŝŶ��-d͖ �ŝŶ�ƉĂƌƟĐƵůĂƌ͕�ŝƚ�ǁ ĂƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĞ�ŐƌĞater capability
ŽĨ��dD ǀ ϯ�ŝŶ�ƌĞĐŽǀ ĞƌŝŶŐ�ŝŶƚĞƌŵĞĚŝĂƚĞƐ�ŽĨ�ŐůǇĐŽůǇƟĐ�ƉĂƚŚǁ ĂǇ�ĂŶĚ�<ƌĞďƐ�ĐǇĐůĞ͕�ĞƐƉĞĐŝĂůůǇ��ĐĞƚǇů��Ž��ƌĞĐŽǀ ĞƌǇ͘�
/Ŷ�ĂĚĚŝƟŽŶ͕ �ŝŶ�ƌĞĚŽǆ�ŚŽŵĞŽƐƚĂƐŝƐ�ĂŶĚ�ŶƵĐůĞŽƟĚĞ�ůĞǀ ĞůƐ͕ ��dD ǀ ϯ�ǁ ĂƐ�ĂďůĞ�ƚŽ�ŝŵƉƌŽǀ Ğ�ƚŚĞ�ƚǇƉŝĐĂů��-T
impairment. These results have shown the possibility to choose the most prominent ATM variant to be
employed in a next gene therapy or gene delivery for the treatment of A-T.
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STAT3-ůŽĂĚĞĚ��ǆƚƌĂĐĞůůƵůĂƌ�s ĞƐŝĐůĞƐ͗ �ďĂƐŝƐ�ŽĨ�Ă�ŶĞǁ �ƉŽƐƐŝďůĞ�ƚŚĞƌĂƉĞƵƟĐ�ĂƉƉƌŽĂĐŚ�
to restore STAT3 signalling deficiency 

�ůĞŶĂ��ƵƩ ƵƌŝŶŝ1͕ �/ůĂƌŝĂ��Ğƫ Ŷ1͕ �D ĂƌƟŶĂ��ƌĂƫ Ŷŝ1, Fuhrmann Gregor2͕ �̂ ŽĮ Ă�D ĂƌŝŽƩ Ž1

1University of Verona, Verona, Italy. 2Friedrich-Alexander-University, Erlangen, Germany

Abstract

Recently, extracellular vesicles (EVs) emerged as a promising drug delivery tools for their intrinsic ability to
ĐƌŽƐƐ�ďŝŽůŽŐŝĐĂů�ďĂƌƌŝĞƌƐ͕ �ƉƌŽƚĞĐƚ�ƚŚĞŝƌ�ĐĂƌŐŽ͕ �ĂŶĚ�ƚĂƌŐĞƚ�ƐƉĞĐŝĮ Đ�ĐĞůůƐ�Žƌ�ƟƐƐƵĞƐ�;ϭͿ͘ �, ĞƌĞ�ǁ Ğ�ƉƌŽƉŽƐĞ�ƚŚĞ�ƵƐĞ�
ŽĨ��s Ɛ�ĂƐ�ƉůĂƞŽƌŵ�ƚŽ�ĚĞůŝǀ ĞƌĂ�ĨƵŶĐƟŽŶĂů�ĨŽƌŵ�ŽĨ�̂ d�dϯ�ƚŽ�ƌĞƐƚŽƌĞ�ŝƚƐ�ƐŝŐŶĂůůŝŶŐ�ŝŶ�ƚŚĞ��ƵƚŽƐŽŵĂů��ŽŵŝŶĂŶƚ�
Hyper-/Ő��ƐǇŶĚƌŽŵĞ͕�ĚŝƐĞĂƐĞ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ŶĞŐĂƟǀ Ğ�ŵƵƚĂƟŽŶƐ�ŝŶ�ƚŚĞ�ƐƚĂƚϯ�ŐĞŶĞ�;ϮͿ͘

A novel recombinant fusion construct of STAT3 tagged with EGFP was produced using a baculovirus-based
expression system and characterized from a biochemical and biophysical point of view. EVs were isolated
ĨƌŽŵ�ZK�ĐĞůůƐ�ĐŽŶĚŝƟŽŶĞĚ�ŵĞĚŝƵŵ�ďǇ�ƵůƚƌĂĐĞŶƚƌŝĨƵŐĂƟŽŶ͕ ��' &W-STAT3 was encapsulated using a saponin-
assisted method followed by Size Exclusion Chromatography (3). The obtained EVs were characterized by
EĂŶŽƉĂƌƟĐůĞ�dƌĂĐŬŝŶŐ��ŶĂůǇƐŝƐ�;E d�Ϳ͕ �dƌĂŶƐŵŝƐƐŝŽŶ��ůĞĐƚƌŽŶ�D ŝĐƌŽƐĐŽƉǇ�;d�D Ϳ͕ �ŝŵŵƵŶŽďůŽƫ ŶŐ�ĂŶĚ�
fluoreƐĐĞŶĐĞ�ĚĞƚĞĐƟŽŶ͘

NTA and TEM analyses revealed that EGFP-STAT3 EVs presented size range of 80-150 nm, in accordance
ǁ ŝƚŚ�ƉƌĞǀ ŝŽƵƐ�ƌĞƉŽƌƚ�;ϰͿ͘ ���ϲϯ ͕ ��s Ɛ�ƐƵƌĨĂĐĞ�ŵĂƌŬĞƌ͕�ĂƐ�ǁ Ğůů�ĂƐ�̂ d�dϯ�ǁ ĞƌĞ�ĚĞƚĞĐƚĞĚ�ďǇ�ŝŵŵƵŶŽďůŽƫ ŶŐ͕�ĂŶĚ�
densitometric analysis of the obtained bands indicates that 2.7 ± 0.9 µg of EGFP-STAT3 were associated
with the EVs. Confocal images confirmed that the EVs successfully delivers STAT3 protein into PBMCs.  

KƵƌ�ĚĂƚĂ�ƌĞƉƌĞƐĞŶƚ�ĂŶ�ŝŶƚĞƌĞƐƟŶŐ�ƐƚĂƌƟŶŐ�ƉŽŝŶƚ�ĨŽƌ�ƚŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ŶĞǁ �ƚŚĞƌĂƉĞƵƟĐ�ƐƚƌĂƚĞŐǇ�ƚŽ�ƌĞƐƚŽƌĞ�
STAT3 signalling.
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Gene knockout of DDC in SH-SY5Y cells using CRISPR/Cas9: A promising neuronal
ŵŽĚĞů�ĨŽƌ�ĂƌŽŵĂƟĐ�ĂŵŝŶŽ�ĂĐŝĚ�ĚĞĐĂƌďŽǆǇůĂƐĞ�;����Ϳ�ĚĞĮ ĐŝĞŶĐǇ͘

�ƌŝƐƟĂŶ��ŶĚƌĞƐ��ĂƌŵŽŶĂ��ĂƌŵŽŶĂ1, Rossella Franchini1, Giovanni Bisello1͕ �ZŽďĞƌƚĂ�' ĂůĂǀ Žƫ 1, Gianluigi

Lunardi2, Patricia M.-J. Lievens1, Mariarita Bertoldi1

1University of Verona, Verona, Italy. 2Clinical analysis laboratory and transfusional medicine. IRCCS-Sacro

Cuore Don Calabria Hospital., Verona, Italy

Abstract

DDC ŐĞŶĞ�ĞŶĐŽĚĞƐ�ĂƌŽŵĂƟĐ�ĂŵŝŶŽ�ĂĐŝĚ�decarboxylase (AADC), the pyridoxal 5-phosphate-dependent
ĞŶǌǇŵĞ�ƚŚĂƚ�ĐĂƚĂůǇǌĞƐ�ƚŚĞ�ůĂƐƚ�ƐƚĞƉ�ŽĨ�ĚŽƉĂŵŝŶĞ�ĂŶĚ�ƐĞƌŽƚŽŶŝŶ�ƐǇŶƚŚĞƐŝƐ͘ �D ƵƚĂƟŽŶƐ�ŝŶ�ƚŚŝƐ�ŐĞŶĞ�ĐĂƵƐĞ�Ă�
ƐĞǀ ĞƌĞ�ĨŽƌŵ�ŽĨ�ŝŶĨĂŶƟůĞ�WĂƌŬŝŶƐŽŶŝƐŵ�ŬŶŽǁ Ŷ�ĂƐ������ĚĞĮ ĐŝĞŶĐǇ͘�����-ĚĞĮ ĐŝĞŶƚ�ƉĂƟĞŶƚƐ�ƐŚŽǁ �Ă reduced
synthesis of serotonin and dopamine, leading to a complex movement disorder and global
ŶĞƵƌŽĚĞǀ ĞůŽƉŵĞŶƚĂů�ĚĞůĂǇ͘��ƵƌƌĞŶƚůǇ͕�ƚŚĞƌĞ�ŝƐ�ŶŽ�Ğī ĞĐƟǀ Ğ�ƚƌĞĂƚŵĞŶƚ�ĨŽƌ������ĚĞĮ ĐŝĞŶĐǇ�ĂŶĚ�ŶŽ�ƐƵŝƚĂďůĞ�
ŵŽĚĞůƐ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�ŵŽůĞĐƵůĂƌ�ŵĞĐŚĂŶŝƐŵƐ�ŽĨ�ƚŚĞ�Ěisease. In this study, we established single-cell-
derived knockout clones of DDC from SH-SY5Y cells taking advantage of the CRISPR/Cas9 technology. The
ƉƌĞƐĞŶĐĞ�ŽĨ�ĂŶ�ŝŶƐĞƌƚĞĚ�ĐĂƐƐĞƩ Ğ�Žƌ�ŝŶĚĞů�ŵƵƚĂƟŽŶƐ�ǁ ĂƐ�ǀ ĞƌŝĮ ĞĚ�Ăƚ�ĞĂĐŚ�ĐƵƚ�ƐŝƚĞ�ďǇ�̂ ĂŶŐĞƌ�ƐĞƋƵĞŶĐŝŶŐ͘�DDC
KO clones displayed a reduced expression of DDC at mRNA level, while the absence of the protein was
ĐŽŶĮ ƌŵĞĚ�ďǇ�ǁ ĞƐƚĞƌŶ�ďůŽƚ͘ �>ŝŬĞǁ ŝƐĞ͕�ƚŚĞ�ĂĐƟǀ ŝƚǇ�ŽĨ������ǁ ĂƐ�ŶƵůů�ŝŶ�DDC-KO clones. The expression of the
proteins involved in the dopaminergic pathway was evaluated by qPCR and western blot, while dopamine
and serotonin metabolites were measured using mass spectrometry. Notably, SH-SY5Y cells can
Ěŝī ĞƌĞŶƟĂƚĞ�ŝŶƚŽ�ĐĞůůƐ�ǁ ŝƚŚ�ŵŽƌƉŚŽůŽŐŝĐĂů�ĂŶĚ�ďŝŽĐŚĞŵŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�ŵĂƚƵƌĞ�ŶĞƵƌŽŶƐ�ďǇ�ƐĞƋƵĞŶƟĂů�
ĞǆƉŽƐƵƌĞ�ƚŽ�ƌĞƟŶŽŝĐ�ĂĐŝĚ�ĂŶĚ�ďƌĂŝŶ-derived neurotrophic factor. Therefore, DDC-KO SH-SY5Y cells may
represent a novel in vitro ŵŽĚĞů�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�ŝŶƚƌĂĐĞůůƵůĂƌ�Ğī ĞĐƚƐ�ŽĨ�ƉĂƚŚŽŐĞŶŝĐ������ǀ ĂƌŝĂŶƚƐ�ĂŶĚ�
could provide further insights into the molecular basis for the metabolic phenotype of homozygous and
ĐŽŵƉŽƵŶĚ�ŚĞƚĞƌŽǌǇŐŽƵƐ�ƉĂƟĞŶƚƐ͕ �Ă�ƉƌĞƌĞƋƵŝƐŝƚĞ�ƚŽ�ĚĞǀ ĞůŽƉ�ƉŚĂƌŵĂĐŽůŽŐŝĐĂů�ŝŶƚĞƌǀ ĞŶƟŽŶƐ�ĨŽƌ������
deficiency. 
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Succinic Semialdehyde Dehydrogenase Deficiency: from molecular insights 
towards an organoid based disease model.

Samuele Cesaro1,2, Petra Richter2, Thomas Opladen2, Sabine Jung-<ůĂǁ ŝƩ Ğƌ2, Mariarita Bertoldi1

1�ĞƉĂƌƚŵĞŶƚ�ŽĨ�EĞƵƌŽƐĐŝĞŶĐĞ͕��ŝŽŵĞĚŝĐŝŶĞ�ĂŶĚ�D Žǀ ĞŵĞŶƚ�̂ ĐŝĞŶĐĞ͕ �̂ ĞĐƟŽŶ�ŽĨ��ŝŽůŽŐŝĐĂů��ŚĞŵŝƐƚƌǇ, Strada

Le Grazie, 8, 37134, Verona, Italy. 2Zentrum für Kinder- und Jugendmedizin, Dietmar Hopp
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Abstract

Succinic semialdehyde dehydrogenase (SSADH) is a key enzyme in γ-aminobutyric acid (GABA) metabolism. 
Its main role is ƚŽ�ĐŽŶŶĞĐƚ�ƚŚĞ�d���ĐǇĐůĞ�ǁ ŝƚŚ�ƚŚĞ�ĐĂƚĂďŽůŝĐ�ĐĂƐĐĂĚĞ�ŽĨ�' ����ĚĞŐƌĂĚĂƟŽŶ͘

�ůƚĞƌĂƟŽŶƐ�ŝŶ�ƚŚĞ�ALDH5A1 ŐĞŶĞ�ůĞĂĚ�ƚŽ�ĂŶ�ŝŵƉĂŝƌĞĚ�' ����ĚĞŐƌĂĚĂƟŽŶ͕ �ǁ ŚŝĐŚ�ŝƐ�ƚǇƉŝĐĂů�ŽĨ�̂ ^�� , -
ĚĞĮ ĐŝĞŶĐǇ�;KD /D �ηϮϳ ϭϵϴϬͿ͕ �Ă�ƌĂƌĞ�ĚŝƐĞĂƐĞ�ŝŶ�ǁ ŚŝĐŚ�ƚŚĞ�ƚŽǆŝĐ�ĂĐĐƵŵƵůĂƟŽŶ�ŽĨ�' ����ĂŶĚ�ŝƚƐ�ĐĂƚĂďŽůŝƚĞƐ͕ �
mainly γ-hydroxybutyrate (GHB), causes a wide range of neurological and motor symptoms [1]. 

In order to obtain a deeper insight into the pathophysiology, we used HeLa cells overexpressing SSADH
wildtype and disease-ĂƐƐŽĐŝĂƚĞĚ�ǀ ĂƌŝĂŶƚƐ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ŝƚƐ�ĞŶǌǇŵĂƟĐ�ĂĐƟǀ ŝƚǇ͕�ĐĞůůƵůĂƌ�ůŽĐĂůŝǌĂƟŽŶ͕ �ĂŶĚ�ƉŽƐƚ-
ƚƌĂŶƐůĂƟŽŶĂů�ƉƌŽĐĞƐƐŝŶŐ͘�̂ ƵďƐĞƋƵĞŶƚůǇ͕�ŝŴ�Ɛ�ŐĞŶĞƌĂƚĞĚ�ĨƌŽŵ�̂ ^�� , �ĚĞĮ ĐŝĞŶƚ�ƉĂƟĞŶƚƐ�ĐĂƌƌǇŝŶŐ�ƚŚĞ�ǀ ĂƌŝĂŶƚƐ�
t ϮϬϰy͕ �' ϰϬϵ��ĂŶĚ�ZϰϭϮy�ǁ ĞƌĞ�ĂŶĂůǇǌĞĚ͘ ��ŝŽŝŶĨŽƌŵĂƟĐ�ĂŶĂůǇƐĞƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĐƌǇƐƚĂů�ƐƚƌƵĐƚƵƌĞ�Ϯ�
ƌĞǀ ĞĂůĞĚ�ƚŚĂƚ�t ϮϬϰy�ĂŶĚ�ZϰϭϮy�ĂƌĞ�ƌĞƐƵůƚƐ�ŽĨ�ƐƚŽƉ�ĐŽĚŽŶ�ŵƵƚĂƟŽŶƐ�ĂŶĚ�ƚŚĞǇ�ǁ ŽƵůĚ�ŶŽƚ�ƐǇŶƚŚĞƐŝǌĞ�
ĨƵŶĐƟŽŶĂů�̂ ^�� , ͕ �ǁ ŚŝůĞ�' ϰϬϵ��ǁ ŽƵůĚ�Ăī ĞĐƚ�ƚŚĞ�ĐĂƚĂůǇƟĐ�ĚŽŵĂŝŶ͘ �dŚĞ�ŽďƚĂŝŶĞĚ�ŝŴ�ĐĞůů�ůŝŶĞƐ�ǁ ĞƌĞ�
Ěŝī ĞƌĞŶƟĂƚĞĚ�ŝŶ�Ϯ��ĂŶĚ�ϯ� ͕ �i.e. ŶĞƵƌŽŶĂů�ƉƌŽŐĞŶŝƚŽƌ�ĐĞůůƐ�;EW�ƐͿ�ĂŶĚ�ĐĞƌĞďƌĂů�ŽƌŐĂŶŽŝĚƐ�ƌĞƐƉĞĐƟǀ ĞůǇ͕�ĂŶĚ�
ĂŶĂůǇǌĞĚ�ĨŽƌ�Ěŝī ĞƌĞŶĐĞƐ�ŝŶ�ŐƌŽǁ ƚŚ�ƉĂƩĞƌŶ�ĂŶĚ�Ěŝī ĞƌĞŶƟĂƟŽŶ�ƚƌĂũĞĐƚŽƌŝĞƐ͘ �dŚĞ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ĞŶǌǇŵĂƟĐ�
ĂĐƟǀ ŝƚǇ͕�ĐĞůůƵůĂƌ�ůŽĐĂůŝǌĂƟŽŶ͕ �ĂŶĚ�ǀ ŝĂďŝůŝƚǇ�ĂƐƐĂǇƐ�ǁ ĂƐ�ƉĞƌĨŽƌŵĞĚ�ŝŶ�Ϯ��ĐƵltures of transfected HeLa cells.

HeLa cells transfected with disease-ĂƐƐŽĐŝĂƚĞĚ�ǀ ĂƌŝĂŶƚƐ�ƐŚŽǁ �Ă�ƐƉĞĐŝĮ Đ�ƉĂƩ ĞƌŶ�ĨŽƌ�ƚƌĂŶƐŝƚ�ƉĞƉƟĚĞ�
ƉƌŽĐĞƐƐŝŶŐ�ǁ ŚŝĐŚ�ůĞĂĚƐ�ƚŽ�Ă�Ěŝī ĞƌĞŶƚ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ĞŶǌǇŵĞ�ƵƉƚĂŬĞ͘��ůƐŽ͕ �ƚŚĞ�ĞŶǌǇŵĂƟĐ�ĐĂƉĂďŝůŝƚǇ�ŝƐ�
affected. NPCs and Cerebral organoids highlighted diffeƌĞŶĐĞƐ�ŝŶ�ŐƌŽǁ ƚŚ�ƉĂƩ ĞƌŶ�ǁ ŚŝĐŚ�ĂƌĞ�ĐŽŶƐŝƐƚĞŶƚ�ǁ ŝƚŚ�
Ă�ƉƌĞŵĂƚƵƌĞ�Ěŝī ĞƌĞŶƟĂƟŽŶ�ƚƌĂũĞĐƚŽƌǇ�ĨŽƌ�ĚŝƐĞĂƐĞ-associated cells.
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Comparison of effects exerted by smoke extracts generated from heated and 
ďƵƌŶĞĚ�ĐŝŐĂƌĞƩ ĞƐ�ŽŶ�ŚƵŵĂŶ�ďƌŽŶĐŚŝĂů�ĞƉŝƚŚĞůŝĂů�ĐĞůůƐ�ĂŶĚ�ŽŶ�ƚŚĞŝƌ�released
extracellular vesicles.

�ůŝƐĂďĞƩĂ��ŚŝĂƌĂĚŝĂ͕ �ZĂī ĂĞůůĂ�>ĂƚĞůůĂ͕ ��ůĞƐƐŝĂ�dŽŐŶŽůŽŶŝ͕��ƌƵŶĞůůĂ�dĂŶĐŝŶŝ͕�>ŽƌĞŶĂ�hƌďĂŶĞůůŝ͕�' ŝĂĚĂ��ĞƌƌŽƫ ͕ �

�ŶŐĞůĂ�' ĂŵďĞůƵŶŐŚĞ͕�D ĂƌĐŽ��ĞůůΖKŵŽ͕ ��ĂƌůĂ��ŵŝůŝĂŶŝ͕�̂ ĂŶĚƌĂ��ƵƌĂƩ Ă
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Abstract

dŚĞ�ĐŝŐĂƌĞƩĞ�ĐŽŵďƵƐƟŽŶ�ŐĞŶĞƌĂƚĞƐ�ďŝŽĂĐƟǀ Ğ�ƐƵďƐƚĂŶĐĞƐ�ƚŚĂƚ�ĐĂŶ�ĂůƚĞƌ�ƚŚĞ�ĐĞůůƵůĂƌ�ƌĞĚŽǆ�ƐǇƐƚĞŵ�ĂŶĚ�
ƉƌŽŵŽƚĞ�ƚŚĞ�ŽĐĐƵƌƌĞŶĐĞ�ŽĨ�ŚŝŐŚůǇ�ŽǆŝĚĂƟǀ Ğ�ĐŽŶĚŝƟŽŶƐ�ƚŚĂƚ͕ �ŝŶ�ƚƵƌŶ͕ �ĐĂŶ�Ăī ĞĐƚ�ƚŚĞ�ƌĞůĞĂƐĞ�ŽĨ�ĞǆƚƌĂĐĞůůƵůĂƌ�
vesicles (EVs). Recently, we demonstrated that treatment of human bronchial epithelial cells (BEAS-2B)
ǁ ŝƚŚ�ďƵƌŶĞĚ�ĐŝŐĂƌĞƩĞ�ƐŵŽŬĞ�ĞǆƚƌĂĐƚ�;ď�^�Ϳ�ŵŽĚŝĮ ĞĚ�ƚŚĞ�ƉŚŽƐƉŚŽůŝƉŝĚ�ĨĂƩǇ�ĂĐŝĚ�ĐŽŵƉŽƐŝƟŽŶ�ĂŶĚ�ŝŶĐƌĞĂƐĞ�
ƚŚĞ�ĐĂƌďŽŶǇůĂƚĞĚ�ƉƌŽƚĞŝŶ�ĐĂƌŐŽ�ŽĨ�ƚŚĞŝƌ�ƌĞůĞĂƐĞĚ��s Ɛ�;ϭͿ͘ �K ǀ Ğƌ�ƚŚĞ�ůĂƐƚ�ǇĞĂƌƐ͕ �ƚŚĞ�ĐŽŶƐƵŵƉƟŽŶ of heated
tobacco has increased even if the effects are not yet completely defined. However, their effects on cellular 
ŵĞƚĂďŽůŝƐŵ�ĂƐ�ǁ Ğůů�ĂƐ�ŽŶ�ƚŚĞ�ƌĞůĞĂƐĞ�ĂŶĚ�ĨĞĂƚƵƌĞƐ�ŽĨ��s Ɛ�ĂƌĞ�ƉŽŽƌůǇ�ŝŶǀ ĞƐƟŐĂƚĞĚ͕ �ƐŽ�ĨĂƌ͘

In the present study, we compared the effects induced by smoke extracts generated from heated (hCSE) 
ĂŶĚ�ďƵƌŶĞĚ�ĐŝŐĂƌĞƩĞƐ�;ď�^�Ϳ�ŽŶ����^-2B cells and on their released EVs. Cells were exposed to various
ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽĨ�Ś�^��ĂŶĚ�ď�^�͕ �ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƉƌĞǀ ŝŽƵs studies (1,2). Both hCSE and bCSE reduced cell
viability and induced an increase of ROS and carbonylated protein levels, in a dose-dependent manner.
/ŶĐƌĞĂƐĞĚ�ůĞǀ ĞůƐ�ŽĨ�ĂŶƟŽǆŝĚĂŶƚ�ĞŶǌǇŵĞƐ�ŚĂǀ Ğ�ďĞĞŶ�ĂůƐŽ�ŽďƐĞƌǀ ĞĚ͘ �, Žǁ Ğǀ Ğƌ͕�ƚŚĞ�Ğī ĞĐƚƐ�ŽĨ�Ś�^��ǁ ĞƌĞ�ůĞƐƐ�
pronounced compared to those exerted by bCSE. EVs released by hCSE- and bCSE-treated cells have been
ĂůƐŽ�ďŝŽĐŚĞŵŝĐĂůůǇ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ͘ �K ǀ ĞƌĂůů�ƌĞƐƵůƚƐ�Ğǀ ŝĚĞŶĐĞĚ�ƚŚĂƚ�ďŽƚŚ��^�Ɛ�Ăī ĞĐƚ�ĞŝƚŚĞƌ�ŽǆŝĚĂƟǀ Ğ�ƐƚĂƚƵƐ�ŽĨ�
the cells and the biochemical content of released EVs, even if hCSE seems to be less pronounced.
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Semaphorin3A induces a novel cancer restraining signature in cancer-associated
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Abstract

WĂŶĐƌĞĂƟĐ��ƵĐƚĂů��ĚĞŶŽĐĂƌĐŝŶŽŵĂ�;W���Ϳ�ŚĂƐ�Ă�ƵŶŝƋƵĞ�ƚƵŵŽƌ�ŵŝĐƌŽĞŶǀ ŝƌŽŶŵĞŶƚ�;dD �Ϳ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�
ĚĞƐŵŽƉůĂƐƟĐ�ƐƚƌŽŵĂ�ĂŶĚ�Žǀ ĞƌĂĐƟǀ ĂƚĞĚ�ĐĂŶĐĞƌ-associated fibroblasts1,2 ;��&ƐͿ͘ �dŽ�ĚĂƚĞ͕�ƚĂƌŐĞƟŶŐ�dD ��ŝŶ�
W����ŝƐ�ŚŝŐŚůǇ�ĐŚĂůůĞŶŐŝŶŐ�ĂŶĚ�ŶŽǀ Ğů�ƚŚĞƌĂƉĞƵƟĐ�ƚĂƌŐĞƚƐ�ĂƌĞ�ŶĞĞĚĞĚ�ƚŽ�Ğĸ ĐŝĞŶƚůǇ�ŚĂŵƉĞƌ�ƚƵŵŽƌ�ŐƌŽǁ ƚŚ ͘

t Ğ�ĂŝŵĞĚ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�ĐŚĂŶŐĞƐ�ŽĐĐƵƌƌŝŶŐ�ŝŶ�ƚŚĞ�dD ��ŽĨ�ĂŶ�ŽƌƚŚŽƚŽƉŝĐ�W����ŵŽĚĞů�ƵƉŽŶ�
Semaphorin3A (Sema3A) treatment. It has been shown that Sema3A, binding to its receptor PlexinA4,
regulates immune system, angiogenesis and tumor progression3,4,5. We performed single cell RNA-
sequencing (scRNA-ƐĞƋͿ�ĐŽƵƉůĞĚ�ǁ ŝƚŚ�̂ ƉĂƟĂů�dƌĂŶƐĐƌŝƉƚŽŵŝĐƐ�;^dͿ�ƚŽ�ŝĚĞŶƟĨǇ�ŵŽůĞĐƵůĂƌ�ĐŚĂŶŐĞƐ�ŝŶ�ƚŚĞ�dD ��
of PDAC induced by a mutated form of Sema3A5 (mut-Sema3A) able to bind PlexinA4 with higher affinity. 

We observed that mut-Sema3A reverted the percentage of pro-tumoral CAFs, reprogramming them
towards a novel cancer restraining CAF subtype. We defined a unique gene signature characterizing this 
ƵŶĐŽŶǀ ĞŶƟŽŶĂů�ĐůĂƐƐ͕ �ĐĂůůĞĚ�̂ ĞŵĂ-Associated Fibroblasts (SemAFs), that included up-regulated genes such
as Pdgfra, Islr, Mmp2, Cygb, Thbs2, Cdh11 and mut-Sema3A receptor PlexnA4. Many of them, such as Islr-
D ĞŇŝŶ�ƉƌŽƚĞŝŶ͕ �ŚĂǀ Ğ�ďĞĞŶ�ĐŽƌƌĞůĂƚĞĚ�ǁ ŝƚŚ�ŝŵƉƌŽǀ ĞĚ�ƐƵƌǀ ŝǀ Ăů�ĂŶĚ�ƉƌŽŐŶŽƐŝƐ�ŽĨ�W����ƉĂƟĞŶƚƐ6,7. Notably,
mut-Sema3A treatment of ex-ǀ ŝǀ Ž�ƉƵƌŝĮ ĞĚ�ĂĐƟǀ ĂƚĞĚ�Į ďƌŽďůĂƐƚƐ�ĞŶŚĂŶĐĞĚ�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�̂ Ğŵ�&�ŐĞŶĞƐ�
and inhibited their chemo-ŝŶǀ ĂƐŝŽŶ�ƉŽƚĞŶƟĂů͘�ZĞŵĂƌŬĂďůǇ͕�ƚŚĞ�̂ Ğŵ�&�ŐĞŶĞ�ƐŝŐŶĂƚƵƌĞ͕�ĂŶĚ�ƉĂƌƟĐƵůĂƌůǇ�/Ɛůƌ�
ĂŶĚ�WůĞǆŝŶ�ϰ͕ �ŚĂǀ Ğ�ďĞĞŶ�ĂůƐŽ�ŝĚĞŶƟĮ ĞĚ�ďǇ�̂ d�ŝŶ�ŵƵƚ-Sema3A-treated tumors.

These data suggest that Sema3A is a potent agent able of re-ƐŚĂƉŝŶŐ�ƚŚĞ���&�ƉŽƉƵůĂƟŽŶ�ĂŶĚ�ŝƚ�ŵĂǇ�
represent a good candidate to be coupled with pre-ĞǆŝƐƟŶŐ�ƚŚĞƌĂƉŝĞƐ�ƚŽ�ŵŽƌĞ�Ğĸ ĐŝĞŶƚůǇ�ďůŽĐŬ�W����
progression.
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KďƐƚƌƵĐƟǀ Ğ�ƐůĞĞƉ�ĂƉŶŽĞĂ�ĂŶĚ�D ŝůĚ�ĐŽŐŶŝƟǀ Ğ�ŝŵƉĂŝƌŵĞŶƚ͗ �ĂŶ�ŝŶƐŝŐŚƚ�ŽŶ�
ŝŶƚĞƌŵŝƩ ĞŶƚ�ŚǇƉŽǆŝĂ�Ğī ĞĐƚƐ�ĂŶĚ�ƌŽůĞ�ŽĨ�ƉůĂƐŵĂ�ďŝŽŵĂƌŬĞƌƐ�ŝŶ�ƉƌĞĚŝĐƟŽŶ�ŽĨ�
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Abstract

KďƐƚƌƵĐƟǀ Ğ�ƐůĞĞƉ�ĂƉŶŽĞĂ�;K^�^Ϳ�ŝƐ�Ă�ƐůĞĞƉ-ďƌĞĂƚŚŝŶŐ�ĚŝƐŽƌĚĞƌ�Ăī ĞĐƟŶŐ�ŝŶ�ƉĂƌƟĐƵůĂƌ�ĞůĚĞƌ�ƉŽƉƵůĂƟŽŶ͖ �ŝƚ�ŝƐ�
ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ŝŶƐƵƌŐĞŶĐĞ�ŽĨ�ŵŝůĚ�ĐŽŐŶŝƟǀ Ğ�ŝŵƉĂŝƌŵĞŶƚ�;D �/Ϳ͘ �̂ ŝŶĐĞ�D �/�ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�Ă�ƉƌŽĚƌŽŵĂů�ƐƚĂŐĞ�ĨŽƌ�
Alzheimer’s disease and a temporal winĚŽǁ �ƵƐĞĨƵů�ƚŽ�ƐůŽǁ �ĚŽǁ Ŷ�ƚŚĞ�ƉƌŽŐƌĞƐƐŝŽŶ�ŽĨ�ĐŽŐŶŝƟǀ Ğ�ĚĞĐůŝŶĞ�ƚŽ�
ĚĞŵĞŶƟĂ͕ �Ă�ĨŽĐƵƐ�ŽŶ�ŵĞĐŚĂŶŝƐŵƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�D �/�ŝŶƐƵƌŐĞŶĐĞ�ĂŶĚ�ŶĞǁ �ƚŽŽůƐ�ĨŽƌ�ĞĂƌůǇ�ĐůŝŶŝĐĂů�ŝŶƚĞƌǀ ĞŶƟŽŶ�
ĐŽƵůĚ�ďĞ�ƵƐĞĨƵů͘�dŚƵƐ͕ �ĨŽĐƵƐŝŶŐ�ŽŶ�ƉŽƐƐŝďůĞ�ůŝŶŬ�ďĞƚǁ ĞĞŶ�/ŶƚĞƌŵŝƩ ĞŶƚ�, ǇƉŽǆŝĂ�;/, Ϳ�Ăƚ�Ɵssues level caused by
OSAS and MCI insurgence, this study was carried out with two main aims: (1) the development of a new in
ǀ ŝƚƌŽ�ŵŽĚĞů�ƚŽ�ŵŝŵŝĐ�/, �ĐŽŶĚŝƟŽŶƐ�ŽŶ�ĐĞůů�ĐƵůƚƵƌĞƐ�ƚŽ�ƐƚƵĚǇ�Ğī ĞĐƚƐ�ŽŶ�ĐĞŶƚƌĂů�ŶĞƌǀ ŽƵƐ�ƐǇƐƚĞŵ�;�E ^Ϳ�ĐĞůů�
ůŝŶĞ͖ �;ϮͿ�ƚŚĞ�ŝŶǀ ĞƐƟŐĂƟŽŶ�ŽĨ�ŶĞǁ �ƉŽƐƐŝďůĞ�ƉĞƌŝƉŚĞƌĂů�ďŝŽŵĂƌŬĞƌƐ�ŝŶ�ƉůĂƐŵĂ�ŽĨ�K^�^�ƉĂƟĞŶƚƐ�ƚŽ�ĚŝƐĐƌŝŵŝŶĂƚĞƐ�
ƉĂƟĞŶƚƐ�ǁ ŝƚŚ�D �/�;K ^�^нD �/Ϳ�ĨƌŽŵ�ƉĂƟĞŶƚƐ�ǁ ŝƚŚŽƵƚ�ĐůŝŶŝĐĂů�ƐŝŐŶƐ�ŽĨ�ĐŽŐŶŝƟǀ Ğ�ĚĞĐůŝŶĞ�;K^�^-MCI).
KďƚĂŝŶĞĚ�ĚĂƚĂ�ƐŚŽǁ ĞĚ�ƚŚĂƚ�ƚŚĞ�/, �ĐŽŶĚŝƟŽŶ�ůĞĚ�ŵŝĐƌŽŐůŝĂů�ĐĞůůƐ�ƚŽ�ĂƐƐume a “primed” phenotype, as
demonstrated by the increase of priming markers (HLA-DRα, CX3CR1, CD86) and by the cellular 
Žǀ ĞƌƌĞĂĐƟŽŶ�ŝŶ�ŝŶŇĂŵŵĂƟŽŶ�ŵĂƌŬĞƌƐ͕ �ĨŽůůŽǁ ŝŶŐ�Ă�ŵŝůĚ�ŝŶŇĂŵŵĂƚŽƌǇ�ƐƟŵƵůƵƐ͕ �ƐƵŐŐĞƐƟŶŐ�ƚŚĞ�ƌŽůĞ�ĨŽƌ�
primed microglia in OSAS-driven nĞƵƌŽŝŶŇĂŵŵĂƟŽŶ͘ �WĂƌĂůůĞůůǇ͕�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ĂŶĂůǇƐŝƐ�ŽĨ�K^�^�
ƉĂƟĞŶƚƐ�ƉůĂƐŵĂ�ƐƵŐŐĞƐƚĞĚ�ƚŚĂƚ�, /&-1α and p-Tau could represent promising peripheral biomarkers to 
ĚŝƐƟŶŐƵŝƐŚ�K^�^нD �/�ĨƌŽŵ�K^�^-D �/�ƉĂƟĞŶƚƐ͕ �ĂƐ�ƚŚĞŝƌ�ůĞǀ ĞůƐ�ŝŶĐƌĞĂƐĞĚ�ŝŶ�K^�^нD �/�ŐƌŽƵƉ�ĂŶĚ�ƉŽƐŝƟǀ ĞůǇ�
ĐŽƌƌĞůĂƚĞĚ�ǁ ŝƚŚ�ƚŚĞ�ĐůŝŶŝĐĂů�ƉĂƌĂŵĞƚĞƌ�dϵϬ�;ƚŚĞ�ĐƵŵƵůĂƟǀ Ğ�ƟŵĞ�ǁ ŝƚŚ�ŽǆǇŐĞŶ�ƐĂƚƵƌĂƟŽŶ�ďĞůŽǁ �ϵϬй �ĚƵƌŝŶŐ�
sleep).
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Abstract

Resolvins of E- (RvE) and D-ƐĞƌŝĞƐ�;Zǀ � Ϳ�ƌĞƉƌĞƐĞŶƚ�Ă�ĐůĂƐƐ�ŽĨ�ďŝŽĂĐƟǀ Ğ�ůŝƉŝĚƐ�ƚŚĂƚ�ďĞůŽŶŐ�ƚŽ�ƐƉĞĐŝĂůŝǌĞĚ�ƉƌŽ-
ƌĞƐŽůǀ ŝŶŐ�ŵĞĚŝĂƚŽƌƐ�;^WD ƐͿ�ĂŶĚ�ĚĞƌŝǀ Ğ�ĨƌŽŵ�ƚŚĞ�ƉŽůǇƵŶƐĂƚƵƌĂƚĞĚ�ĨĂƩǇ�ĂĐŝĚƐ�;Wh&�Ϳ�ŽŵĞŐĂ-3
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DH�Ϳ͘ ��ŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�Zǀ ��ĂŶĚ���
ŚĂǀ Ğ�ďĞĞŶ�ƐŚŽǁ Ŷ�ŝŶ�Ěŝī ĞƌĞŶƚ�ŝŶ�ǀ ŝƚƌŽ�ĂŶĚ�ŝŶ�ǀ ŝǀ Ž�ƐƚƵĚŝĞƐ͕ �ĂŶĚ�ĂůƚĞƌĂƟŽŶƐ�ŽĨ�ƚŚĞŝƌ�ŵĞƚĂďŽůŝƐŵ�ĂƌĞ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�
ŵƵůƟƉůĞ�ĚŝƐĞĂƐĞƐ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ĐŚƌŽŶŝĐ�ŝŶŇĂŵŵĂƟŽŶ͘ �/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕ �ƚŚĞ�Ğǀ ĂůƵĂƟŽŶ�ŽĨ�ƌĞƐŽůǀ ŝns
ŵĞƚĂďŽůŝƐŵ�ŝŶ�ƐŬŝŶ�ŝŶŇĂŵŵĂƚŽƌǇ�ĚŝƐĞĂƐĞƐ͕ �ƐƵĐŚ�ĂƐ�ŝƚĐŚ�ĂŶĚ�ĚĞƌŵĂƟƟƐ͕ �ƐĞĞŵƐ�ŶŽƚĞǁ ŽƌƚŚǇ͘�dŚƵƐ͕ �ŝŶ�ƚŚŝƐ�
ƐƚƵĚǇ͕�ĂŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ŵŽĚĞů�ŽĨ�ŝŶŇĂŵĞĚ�ŚƵŵĂŶ�ŬĞƌĂƟŶŽĐǇƚĞƐ�;, Ă�Ăd�ĐĞůůƐͿ�ǁ ĂƐ�ƐĞƚ�ƵƉ�ďǇ�ƵƐŝŶŐ�
ůŝƉŽƉŽůǇƐĂĐĐŚĂƌŝĚĞ�;>ŴͿ�Ăƚ�Ěŝī ĞƌĞŶƚ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�;Ϯ.5, 5.0, 7.5, 10.0, 12.5 µg/mL) at 24h. The best
ŝŶŇĂŵŵĂƚŽƌǇ�ĐŽŶĚŝƟŽŶ�;>Ŵ�Ăƚ�ϭϬ�ђŐͬ ŵ>Ϳ�ǁ ĂƐ�ƐĞůĞĐƚĞĚ�ďǇ�Ğǀ ĂůƵĂƟŶŐ�ƚŚĞ�ŝŶĐƌĞĂƐĞ�ŽĨ�ƚŚĞ�ƉƌŽ-inflammatory 
markers IFNγ and IL-6 gene expression. In this model, all the main resolvins system components have been 
Ğǀ ĂůƵĂƚĞĚ�Ăƚ�ŐĞŶĞ�ůĞǀ Ğů͕�ďǇ�ƋƵĂŶƟƚĂƟǀ Ğ�ZĞĂů�dŝŵĞ�WŽůǇŵĞƌĂƐĞ��ŚĂŝŶ�ZĞĂĐƟŽŶ�;Zd-qPCR). mRNA expression
results showed a decrease of RvD1 and RvE1 receptors (ALX/FPR2 and ChemR23) and of 12-LOX enzymes
(responsible for RvD3 synthesis), while there was an increase of 15-LOX (RvD1/2 synthesis). Results
obtained suggest an involvement of both E- and D-ƐĞƌŝĞƐ�ƌĞƐŽůǀ ŝŶƐ�ŝŶ�ƐŬŝŶ�ŝŶŇĂŵŵĂƟŽŶ͕ �ƚŚĂƚ�ŶĞĞĚƐ�ĨƵƌƚŚĞƌ�
ŝŶǀ ĞƐƟŐĂƟŽŶƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ďĞƩ Ğƌ�Ğǀ ĂůƵĂƚĞ�ƚŚĞŝƌ�ƌŽůĞ�ŝŶ�ƚŚĞ�ƌĞƐŽůƵƟŽŶ�ŽĨ�ƐŬŝŶ�ŝŶŇĂŵŵĂƟŽŶ�ĂŶĚ�ƚŚĞir
ƉŽƚĞŶƟĂů�ĞǆƉůŽŝƚĂƟŽŶ�ŝŶ�ƐŬŝŶ�ƚŚĞƌĂƉĞƵƟĐ�ĂƉƉƌŽĂĐŚ͘ �
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Abstract

Semaphorin-Plexin signaling have a crucial role in the tumor microenvironment (TME). For instance, the
class IV Semaphorin4D (SEMA4D) promotes tumor growth and metastasis (1,2). Nevertheless, the role of its
high-affinity receptor PlexinB1 (PLXNB1) in the TME was not yet characterized. To this aim, we targeted 
PLXNB1 in the TME of mouse models of triple-ŶĞŐĂƟǀ Ğ�ďƌĞĂƐƚ�ĐĂƌĐŝŶŽŵĂ�;dE ��Ϳ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ŝƚƐ�ƌĞůĞǀ ĂŶĐĞ�
in tumor progression. We found that Plxnb1-/- ŵŝĐĞ�ĚŝƐƉůĂǇĞĚ�Ă�ƐƚƌŽŶŐ�ƌĞĚƵĐƟŽŶ�ŽĨ�ƉƌŝŵĂƌǇ�ƚƵŵor growth
ĂŶĚ�ŵĞƚĂƐƚĂƐŝƐ͘ �W>yE �ϭ�ĚĞƉůĞƟŽŶ�ŝŶ�ƚŚĞ�dD ��ĚŝĚ�ŶŽƚ�ĂůƚĞƌ�ƚƵŵŽƌ�ǀ ĞƐƐĞů�ĚĞŶƐŝƚǇ�ďƵƚ�ŝŶĐƌĞĂƐĞĚ�ǀ ĞƐƐĞů�
ŶŽƌŵĂůŝǌĂƟŽŶ�ďǇ�ŝŵƉƌŽǀ ŝŶŐ�ƉĞƌŝĐǇƚĞcoverage and decreasing intra-tumoral hypoxia. Moreover, Plxnb1-/-

ŵŝĐĞ�ƚƵŵŽƌ�ĂƐƐŽĐŝĂƚĞĚ�ŵĂĐƌŽƉŚĂŐĞƐ�;d�D ƐͿ�ĚŝƐƉůĂǇĞĚ�Ă�ƐŚŝŌ�ŝŶ�ƚŚĞŝƌ�ƉŽůĂƌŝǌĂƟŽŶ�ƐƚĂƚƵƐ�ƚŽǁ ĂƌĚƐ�Ă�ƉƌŽ-
ŝŶŇĂŵŵĂƚŽƌǇ�D ϭ�ƉŚĞŶŽƚǇƉĞ͘�/ŶƚĞƌĞƐƟŶŐůǇ͕�ǁ Ğ�ŽďƐĞƌǀ ĞĚ�ĂŶ�ŝŶĐƌĞĂƐĞĚ�ŝŶĮ ůƚƌĂƟŽŶ�ŽĨ�ĐǇƚŽƚŽǆŝĐ�d�
ůǇŵƉŚŽĐǇƚĞƐ�ĂŶĚ�ŽĨ�ĂŶƟŐĞŶ�ƉƌĞƐĞŶƟŶŐ�ĐĞůůƐ͕ �ƚŽŐĞƚŚĞƌ�ǁ ŝƚŚ Ă�ƐŚŝŌ�ƚŽǁ ĂƌĚƐ�ƚŚĞ�dŚϭ�ƉŚĞŶŽƚǇƉĞ�ŝŶ���ϰ+ T-
cells. Furthermore, Plxnb1-/- ƚƵŵŽƌ�ŝŶĮ ůƚƌĂƟŶŐ�ůǇŵƉŚŽĐǇƚĞƐ�ĚŝƐƉůĂǇĞĚ�ŝŶĐƌĞĂƐĞĚ�ĂĐƟǀ ĂƟŽŶ�ĂŶĚ�ŝŵƉƌŽǀ ĞĚ�
ĂŶƟ-tumor gene signature. We next evalƵĂƚĞĚ�ƚŚĞ�ƚƌĂŶƐůĂƟŽŶĂů�ƌĞůĞǀ ĂŶĐĞ�ŽĨ�ƚĂƌŐĞƟŶŐ�W>yE �ϭ�ŝŶ�ƚŚĞ�dD ��
re-ƉƌŽŐƌĂŵŵŝŶŐ�ŝŶ�ƚŚĞ�ƌĞƐƉŽŶƐĞ�ƚŽ�ŝŵŵƵŶŽƚŚĞƌĂƉǇ͘�/ŶƚĞƌĞƐƟŶŐůǇ͕�ƚŚĞ�Ğĸ ĐĂĐǇ�ŽĨ�ĂŶƟ-PD-1 blocking
ĂŶƟďŽĚŝĞƐ�ǁ ĂƐ�ƐƚƌŽŶŐůǇ�ĞŶŚĂŶĐĞĚ�ŝŶ�ƚŚĞ�ĂďƐĞŶĐĞ�ŽĨ�W>yE �ϭ͕ �ƐŝŐŶŝĮ ĐĂŶƚůǇ�ƌĞĚƵĐŝŶŐ�ƚƵŵŽƌ�ƐŝǌĞand distant
metastasis. Remarkably, pharmacological PLXNB1-ďůŽĐŬĂĚĞ�ďǇ�ƐǇƐƚĞŵŝĐ�ƚƌĞĂƚŵĞŶƚ�ǁ ŝƚŚ�ĂŶ�ĂŶƚĂŐŽŶŝƐƟĐ�&Đ-
based engineered protein with a PLXNB1-ďŝŶĚŝŶŐ�ƉĞƉƟĚĞ�ŵŽŝĞƚǇ�;ϯ Ϳ͕ �Ğĸ ĐŝĞŶƚůǇ�ŚĂŵƉĞƌĞĚ�dE ���ŐƌŽǁ ƚŚ�ŝŶ�
a preclinical model. Altogether, these ƌĞƐƵůƚƐ�ŚŝŐŚůŝŐŚƚ�W>yE �ϭ�ĂƐ�ƉƌŽŵŝƐŝŶŐ�ƚŚĞƌĂƉĞƵƟĐ�ƚĂƌŐĞƚ�ĨŽƌ�
ŵĞƚĂƐƚĂƟĐ�ďƌĞĂƐƚ�ĐĂŶĐĞƌƐ�ĨŽƌ�ŝƚƐ�ƐŝŐŶĂůŝŶŐ�ƌĞŐƵůĂƚĞƐ�ƚŚĞ�ĂŶƟ-tumor immune response in the TME.
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MESENCHYMAL STEM CELL IN ENTHESIS REGENERATION: TRANSLOCATOR
PROTEIN 18 KDA (TSPO) AS A DRIVING DIFFERENTIATION MECHANISM
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Abstract

D ĞƐĞŶĐŚǇŵĂů�̂ ƚĞŵ��ĞůůƐ�;D ^�ƐͿ�ŚĂǀ Ğ�ĂƌŝƐĞŶ�ĂƐ�Ă�Ɖŝǀ ŽƚĂů�ƚŽŽů�ŝŶ�ƌĞŐĞŶĞƌĂƟǀ Ğ�ŵĞĚŝĐŝŶĞ͘��ŌĞƌ�ƚĞŶĚŽŶ�ŝŶũƵƌǇ͕�
the tendon-to-ďŽŶĞ�ŝŶƚĞƌĨĂĐĞ͕ �͞ ƚŚĞ�ĞŶƚŚĞƐŝƐ͟ ͕ �ŽŌĞŶ�ĚŽĞƐ�ŶŽƚ�ƌĞŐĞŶĞƌĂƚĞ�ůĞĂĚŝŶŐ�ƚŽ�ŚŝŐŚ�ŶƵŵďĞƌƐ�ŽĨ�
rupture recurrences [1]. First, we developed an imƉůĂŶƚĂďůĞ�ŐƌĂŌ�ƵƐŝŶŐ�ďŝŽŵŝŵĞƟĐ�ƐĐĂī ŽůĚƐ�ĂƐ�Ă�ƐŬĞůĞƚŽŶ�
ƚŽ�ŝŵƉƌŽǀ Ğ�D ^��Ěŝī ĞƌĞŶƟĂƟŽŶ͘ �ϯ� -ƉƌŝŶƚĞĚ�W�>�ĂŶĚ�ĞůĞĐƚƌŽƐƉŝŶŶŝŶŐ�W>' ��ǁ ĞƌĞ�ƵƐĞĚ�ƚŽ�ĐƌĞĂƚĞ�Ă�ŵƵůƟƐĐĂůĞ�
ƐĐĂī ŽůĚ�ĂƐ�Ă�ďĂƐŝƐ�ĨŽƌ�ƚŚĞ�ĞŶƚŚĞƐŝƐ�ĐƌĞĂƟŽŶ͘ �dŽ�ŝŵƉƌŽǀ Ğ�ƚŚĞ�D ^��Ěŝī ĞƌĞŶƟĂƟŽŶ�ǁ Ğ�ĚĞĞƉůǇ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ŶĞǁ �
ŵĞĐŚĂŶŝƐŵƐ�ĂƐ�ƉŽƚĞŶƟĂů�ƚĂƌŐĞƚƐ�ĨŽƌ�ƐĐĂī ŽůĚ�ĞŶŐŝŶĞĞƌŝŶŐ͘�dƌĂŶƐůŽĐĂƚŽƌ�WƌŽƚĞŝŶ�ϭϴ�Ŭ�Ă�;d^WK Ϳ�ŝƐ�Ă�
ŵŝƚŽĐŚŽŶĚƌŝĂů�ƉƌŽƚĞŝŶ�ƚŚĂƚ�ƉůĂǇƐ�Ă�ŬĞǇ�ƌŽůĞ�ŝŶ�ŵŝƚŽĐŚŽŶĚƌŝĂ�ĨƵŶĐƟŽŶĂůŝƚǇ�ĂŶĚ�ƐƚĞƌŽŝĚ�ƐǇŶƚŚĞƐŝƐ�ďǇ�ŝƚƐ�
ĂƐƐŽĐŝĂƟŽŶ�ǁ ŝƚŚ�ƚŚĞ��zWϭϭ�ϭ�ĞŶǌǇŵĞ�Ϯ͘ �ĞƐƉŝƚĞ�ŝƚ�ŚĂƐ�ďĞĞŶ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ŶĞƵƌŽŶĂů�Ěŝī ĞƌĞŶƟĂƟŽŶ͕ �ůĞƐƐ�ŝƐ�
known about its role in MSC. We demonstrated that TSPO expression was not altered during tenocyte
Ěŝī ĞƌĞŶƟĂƟŽŶ͕ �ĐŽŶǀ ĞƌƐĞůǇ͕�ŝƚ�ŝŶĐƌĞĂƐĞĚ�ĚƵƌŝŶŐ�ŽƐƚĞŽďůĂƐƚ�Ěŝī ĞƌĞŶƟĂƟŽŶ�ƐƵŐŐĞƐƟŶŐ�ƚŚĞ�need for TSPO
ĂĐƟǀ ĂƟŽŶ�ŝŶ�ƚŚĞ�Į ƌƐƚ�ƉŚĂƐĞ�ŽĨ�ŽƐƚĞŽďůĂƐƚŽŐĞŶĞƐŝƐ͘ �dŚĞ�ƚƌĞĂƚŵĞŶƚ�ǁ ŝƚŚ�ƚŚĞ�ŚŝŐŚůǇ�ƐƚĞƌŽŝĚŽŐĞŶŝĐ�d^WK�ůŝŐĂŶĚ�
W/' �ϭϭϯϴ�ϯ�ŝŶĚƵĐĞĚ�ĂŶ�ŝŶĐƌĞĂƐĞ�ŽĨ��zWϭϭ�ϭ�ĚƵƌŝŶŐ�ŽƐƚĞŽďůĂƐƚ�Ěŝī ĞƌĞŶƟĂƟŽŶ�ŝŶ�ƉĂƌĂůůĞů�ǁ ŝƚŚ�ĂŶ�ŝŶĐƌĞĂƐĞ�
of the alkaline phosphatasĞ�ĂĐƟǀ ŝƚǇ͕�Ă�ŬŶŽǁ Ŷ�ŵĂƌŬĞƌ�ŽĨ�ŽƐƚĞŽďůĂƐƚ�Ěŝī ĞƌĞŶƟĂƟŽŶ͘ �K ǀ ĞƌĂůů͕�ƚŚĞƐĞ�ƌĞƐƵůƚƐ�
ƐƵŐŐĞƐƚ�ƚŚĂƚ�d^WK�ĐŽƵůĚ�ƉůĂǇ�Ă�ƌŽůĞ�ŝŶ�D ^��Ěŝī ĞƌĞŶƟĂƟŽŶ͕ �ƉƌŽďĂďůǇ�ŵĞĚŝĂƚĞĚ�ďǇ�ƐƚĞƌŽŝĚ�ƉƌŽĚƵĐƟŽŶ͘ �
�ĞƐƉŝƚĞ�ĨƵƌƚŚĞƌ�ŝŶǀ ĞƐƟŐĂƟŽŶƐ�ďĞŝŶŐ�ŶĞĞĚĞĚ͕ �d^WK�ĐŽƵůĚ�ƌĞƉƌĞƐĞŶƚ�Ă�ŶĞǁ �ŵĞchanism in tuning
ŽƐƚĞŽďůĂƐƚŽŐĞŶĞƐŝƐ�ŽƉĞŶŝŶŐ�ƚŚĞ�ǁ ĂǇ�ƚŽ�ŝƚƐ�ƵƐĞ�ĂƐ�Ă�ƚĂƌŐĞƚ�ŝŶ�ƌĞŐĞŶĞƌĂƟǀ Ğ�ŵĞĚŝĐŝŶĞ͘�;dŚŝƐ�ƌĞƐĞĂƌĐŚ�ƉƌŽũĞĐƚ�ŝƐ�
funded by Tuscany Region “Bando Ricerca Salute 2018”)
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Abstract

/ƐĐŚĞŵŝĐ�ƐƚƌŽŬĞ�ĐĂƵƐĞƐ�ƐĞǀ ĞƌĞ�ďƌĂŝŶ�ƟƐƐƵĞ�ĚĂŵĂŐĞ�ĂŶĚ�ŚĂƐ�ďĞĐŽŵĞ�Ă�ůĞĂĚŝŶŐ�ĐĂƵƐĞ�ŽĨ�ĚĞĂƚŚ�ŐůŽďĂůůǇ͘�
Currently, thrombolysis is the ŐŽůĚ�ƐƚĂŶĚĂƌĚ�ƉƌŝŵĂƌǇ�ƚƌĞĂƚŵĞŶƚ�ďƵƚ�ƚŚĞ�ƐŚŽƌƚ�ƚŚĞƌĂƉĞƵƟĐ�ǁ ŝŶĚŽǁ �ŽĨ�
ŽƉƉŽƌƚƵŶŝƚǇ�ůŝŵŝƚƐ�ƚŚƌŽŵďŽůǇƐŝƐ�ƵƟůŝƚǇ�ϭ͘�dŚĞ�ďůŽŽĚ–brain barrier (BBB) impedes drug transport into the
ďƌĂŝŶ�ĚƵĞ�ƚŽ�ƟŐŚƚ�ũƵŶĐƟŽŶƐ�ĂŵŽŶŐ�ĞŶĚŽƚŚĞůŝĂů�ĐĞůůƐ�Ϯ͘�E ŽďůĞ�ŵĞƚĂů�ŶĂŶŽƉĂƌƟĐůes (NPs), including gold
;�ƵͿ͕ �Ɛŝůǀ Ğƌ�ĂŶĚ�ƉĂůůĂĚŝƵŵ͕ �ŚĂǀ Ğ�ŐŽŽĚ�ďŝŽĐŽŵƉĂƟďŝůŝƚǇ͕�ǁ ŚŝĐŚ�ŵĂŬĞƐ�ƚŚĞŵ�ǀ ĞƌǇ�ĂƩ ƌĂĐƟǀ Ğ�ĨŽƌ�ŶĂŶŽŵĞĚŝĐŝŶĞ�
ĂƉƉůŝĐĂƟŽŶ�ŽĨ�ďƌĂŝŶ�ĚŝƐĞĂƐĞƐ͘ �WĂƌƟĐƵůĂƌůǇ͕�EWƐ�ĂƌĞ�ĂďůĞ�ƚŽ�ĐƌŽƐƐ�ƚŚĞ����͕ �ƚŚĞƌĞĨŽƌĞ�ĐĂŶ�ďĞ�ƵƐĞĚ�ĂƐ�ĚƌƵŐ�
delivery systems [3-4]. In this study, Au, Ag and Pd NPs, with size ranging from 20 to 100 nm, were
ƉƌĞƉĂƌĞĚ�ĂŶĚ�ƚŚĞŝƌ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ǁ ĂƐ�ĂƐƐĞƐƐĞĚ�ďǇ�hs -ǀ ŝƐŝďůĞ�ƐƉĞĐƚƌŽƐĐŽƉǇ͕��&D ͕ ��>^�ĂŶĚ�ǌĞƚĂ�ƉŽƚĞŶƟĂů͕�
ƚŽ�ĞƐƟŵĂƚĞ�ƚŚĞ�ŶĂŶŽƉĂƌƟĐůĞ�ŽƉƟĐĂů�ĚŝĂŵĞƚĞƌ͕�ƚŚĞ�ŵŽƌƉŚŽůŽŐǇ͕�ƚŚĞ�ŚǇdrodynamic size and the surface
ĐŚĂƌŐĞ͕�ƌĞƐƉĞĐƟǀ ĞůǇ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ŵŝŵŝĐ�ŝŶ�ǀ ŝƚƌŽ�ƚŚĞ�ĐŽŶĚŝƟŽŶ�ŽĨ�ŚǇƉŽǆŝĂ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ƉĂƚŚŽůŽŐŝĐĂů�
ƐŝƚƵĂƟŽŶƐ�ŽĨ�ƚŚĞ�ŝƐĐŚĞŵŝĐ�ƐƚƌŽŬĞ͕�ǁ Ğ�ƵƐĞĚ�ƚŚĞ�ŚƵŵĂŶ�ďƌĂŝŶ�ŵŝĐƌŽǀ ĂƐĐƵůĂƌ�ĞŶĚŽƚŚĞůŝĂů�ĐĞůůƐ�;�D ��ƐͿ͕ �ǁ ŚŝĐŚ�
are the principal components of the BBB [5]. The cells were incubated with NPs and cytotoxicity was
ŝŶƐƉĞĐƚĞĚ�ǀ ŝĂ�D dd�ĂƐƐĂǇ͘�dŚĞ�ĐĞůů�ŵŝŐƌĂƟŽŶ�ǁ ĂƐ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ďǇ�ƚŚĞ�ǁ ŽƵŶĚ�ƐĐƌĂƚĐŚ�ĂƐƐĂǇ͕�ǁ ŚŝůĞ�ƚŚĞ�ĐĞůůƵůĂƌ�
ƵƉƚĂŬĞ�ĂŶĚ�ƚŚĞ�ŽƌŐĂŶĞůůĞ�ƉĞƌƚƵƌďĂƟŽŶ�ǁ ĂƐ�ƐĐƌƵƟŶŝǌĞĚ�ďǇ�ĐŽŶĨŽĐĂl microscopy. Moreover, the levels of
inflammatory cytokines such as IL-1, IL-6, IL-8, TNF-1, and HIF1 and VEGFA were detected. In conclusion, 
EWƐ͕ �ĂƐ�Őŝǀ ĞŶ�ƚŚĞŝƌ�ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�ŝŶƚƌŝŶƐŝĐ�ƉƌŽƉĞƌƟĞƐ͕ �ĐŽƵůĚ�ďĞ�ƵƐĞĚ�ĂƐ�ŶĂŶŽŵĞĚŝĐŝŶĞƐ�ƚŚĞŵƐĞůǀ ĞƐ͘
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Abstract

�ǆƚĞŶƐŝǀ Ğ�ŵĞƚĂďŽůŝĐ�ĐŚĂŶŐĞƐ�ŝŶ�ĐĂŶĐĞƌ�ůĞĂĚ�ƚŽ�ƐǇƐƚĞŵŝĐ�ŝŶŇĂŵŵĂƟŽŶ�ĂŶĚ�ŵƵƐĐůĞ�ŵĂƐƐ�ůŽƐƐ͘ �t Ğ�
ŚǇƉŽƚŚĞƐŝǌĞĚ�ƚŚĂƚ�ŵƵƐĐůĞ�ǁ ĂƐƟŶŐ�ĐŽƵůĚ�ŝŵƉĂĐƚ�ƚƵŵŽƌ�ĚĞǀ ĞůŽƉŵĞŶƚ�ďǇ�ƉƌŽǀ ŝĚŝŶŐ�ŵĞƚĂďŽůŝĐ�ĨƵĞů͕�ĂŶĚ�ŽƵƌ�
research on Lewis Lung Carcinoma (LLC) tumor-bearing mice revealed lower levels of iron and heme in
ƐŬĞůĞƚĂů�ŵƵƐĐůĞ͘�dŚŝƐ�ǁ ĂƐ�ĚƵĞ�ƚŽ�ŝŶĐƌĞĂƐĞĚ�ƚƌĂŶƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ŚĞŵĞ�ĞǆƉŽƌƚĞƌ�&>s �ZϭĂ�ŝŶ�ƚƵŵŽƌ-bearing
ŵƵƐĐůĞƐ͘ �dŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ŵƵƐĐůĞ-derived heme's relevance in tumor progression, we created a skeletal-
muscle specific knockout mouse model for the heme exporter (FLVCR1afl/fl ; MyoD Cre+/- C/57) and
ŝŶŽĐƵůĂƚĞĚ�>>��ĐĞůůƐ�ƐƵďĐƵƚĂŶĞŽƵƐůǇ�ƚŽ�ĂƐƐĞƐƐ�ƚƵŵŽƌ�ŐƌŽǁ ƚŚ�ĂŶĚ�ŵĞƚĂƐƚĂƟĐ�ƉŽƚĞŶƟĂů͘�t ŚŝůĞ�ƚŚĞƌĞ�ǁ ĂƐ�ŶŽ�
difference in tumor growth, silencing FLVCR1a in skeletal muscle significantly reduced pulmonary 
ŵĞƚĂƐƚĂƟĐ�ŶŽĚƵůĞƐ͘ �dŚŝƐ�ƐƵŐŐĞƐƚƐ�ƚŚĂƚ�ŵƵƐĐůe-derived heme could influence the tumor microenvironment, 
ĨĂĐŝůŝƚĂƟŶŐ�ĐĂŶĐĞƌ�ĐĞůů�ŝŶƚƌĂǀ ĂƐĂƟŽŶ�ĂŶĚ�ŝŶǀ ĂƐŝŽŶ͘ ��ŶĂůǇƐŝƐ�ŽĨ�ŇƵŽƌĞƐĐĞŶĐĞ-ĂĐƟǀ ĂƚĞĚ�ĐĞůů�ƐŽƌƟŶŐ�;&��^Ϳ�ĂŶĚ�
white blood cell (WBC) count revealed a specific decrease in neutrophils within the primary tumor and 
bloodstream of FLVCR1a knockout mice compared to wild-ƚǇƉĞ�ŵŝĐĞ͘�/ŶƚĞƌĞƐƟŶŐůǇ͕�ƚŚĞƐĞ�Į ŶĚŝŶŐƐ�ĂůŝŐŶ�ǁ ŝƚŚ�
suppressed levels of TIMP-1 in the serum, a cytokine known to promote metastasis by triggering Neutrophil
�ǆƚƌĂĐĞůůƵůĂƌ�dƌĂƉƐ�;E �dƐͿ�ĨŽƌŵĂƟŽŶ͘ �K ǀ ĞƌĂůů͕�ŽƵƌ�ŽďƐĞƌǀ ĂƟŽŶƐ�ŝŶĚŝĐĂƚĞ�ƚŚĂƚ�ŵƵƐĐůĞ�&>s �ZϭĂ�ĞǆƉƌĞƐƐŝŽŶ�
ĂŶĚͬ Žƌ�ĨƵŶĐƟŽŶ�ƌĞŐƵůĂƚĞ�ůŽĐĂů�ŝŶŇĂŵŵĂƟŽŶ�ĂŶĚ�ůŝŬĞůǇ�ƐǇƐƚĞŵŝĐ�ŝŵŵƵŶŝƚǇ͕�ƵůƟŵĂƚĞůǇ�ƉƌŽŵŽƟŶŐ�ĐĂŶĐĞƌ�
progression to metastasis. This study sheds light on the novel metabolic crosstalk between skeletal muscle
ĂŶĚ�ƚƵŵŽƌ�ƉƌŽŐƌĞƐƐŝŽŶ�ĂŶĚ�ƐƵŐŐĞƐƚƐ�ƚŚĂƚ�ƚĂƌŐĞƟŶŐ�ƚŚŝƐ�ŝŶƚĞƌĂĐƟŽŶ�ŚŽůĚƐ�ƉƌŽŵŝƐĞ�ĨŽƌ�ŝŵƉĞĚŝŶŐ�ĐĂŶĐĞƌ�
metastasis.
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/ĚĞŶƟĮ ĐĂƟŽŶ�ŽĨ�ŐĞŶĞƐ�ƚŚĂƚ�ƌĞŐƵůĂƚĞ�ƚŚĞ�ŝŶƚĞƌŶĂůŝǌĂƟŽŶ�ŽĨ�α-synuclein pre-formed 
fibrils 
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Abstract

^ǇŶƵĐůĞŽƉĂƚŚŝĞƐ�ĂƌĞ�Ă�ŚĞƚĞƌŽŐĞŶĞŽƵƐ�ŐƌŽƵƉ�ŽĨ�ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĚŝƐĞĂƐĞƐ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ƚĞŵƉůĂƚĞĚ�
ŵŝƐĨŽůĚŝŶŐ͕�ĂŐŐƌĞŐĂƟŽŶ�ĂŶĚ�ĂĐĐƵŵƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ŵŽŶŽŵĞƌŝĐ�ĂůƉŚĂ-synuclein protein (α-syn) into soluble 
oligomeric assemblies and insoluble filamentous inclusions. Apart from neurons, pathological α-syn can be 
ŝŶƚĞƌŶĂůŝǌĞĚ�ďǇ�ŶĞŝŐŚďŽƌŝŶŐ�ŐůŝĂů�ĐĞůůƐ�ǁ ŚŝĐŚ͕ �ŽŶĐĞ�ĂĐƟǀ ĂƚĞĚ͕ �ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ŶĞƵƌŽŶĂů�ĐĞůů�ĚĞĂƚŚ�ĂƐƐŽĐŝĂƚĞĚ�
with synucleopathies. Up-to-date very few glial and neuronal receptors are known for their involvement in
extracellular α-syn uptake.  

To contribute to the repertoire of molecular players and to determine to what extent is the human
ŵŝĐƌŽZE �ŽŵĞ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ŝŶƚĞƌŶĂůŝǌĂƟŽŶ�ŽĨ�α-syn pre-formed fibrils (PFFs) our group performed a 
genome-wide miRNA screen encompassing 2042 human miRNA mimics.

Uptake of α-syn PFF was probed in U87-MG glioblastoma cell line and the results of the primary screen 
suggest several miRNAs as either up- regulators or down-regulators of α-syn PFF uptake. Some of our “hits” 
were also previously found dysregulated in body ŇƵŝĚƐ�ŽĨ�ƉĂƟĞŶƚƐ�Ăŋ ŝĐƚĞĚ�ďǇ�ƐǇŶƵĐůĞŽƉĂƚŚŝĞƐ�Žƌ�ŽƚŚĞƌ�
ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ĚŝƐĞĂƐĞƐ͘ �dŽ�ƌĞǀ ĂůŝĚĂƚĞ�ƚŚĞ�ŚŝŐŚ-throughput screening data; hit miRNAs were probed in
different cellular models with two orthogonal approaches – fluorescence microscopy and flow cytometry.  

t ŝƚŚ�ƚŚŝƐ�ĂƉƉƌŽĂĐŚ�ǁ Ğ�ŝĚĞŶƟĮ ĞĚ�Ă�ƐƚƌŽŶŐ�ĚŽǁ ŶƌĞŐƵůĂƚŽƌ�ŽĨ�α-syn PFF uptake. 
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ZŽůĞ�ŽĨ�ĞŶĚŽĐĂŶŶĂďŝŶŽŝĚ�ƌĞĐĞƉƚŽƌ�dZWs ϭ�ŝŶ�ŵǇŽŐĞŶŝĐ�Ěŝī ĞƌĞŶƟĂƟŽŶ�ŝŶĚƵĐĞĚ�ďǇ�
sphingosine 1-phosphate in murine myoblasts
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Abstract

^ŬĞůĞƚĂů�ŵƵƐĐůĞ�ƌĞŐĞŶĞƌĂƟŽŶ�ĂŌĞƌ�ƚƌĂƵŵĂ�Žƌ�ĚƵƌŝŶŐ�ŵǇŽƉĂƚŚŝĞƐ�ĚĞƉĞŶĚƐ�ŽŶ�ŵǇŽŐĞŶŝĐ�Ěŝī ĞƌĞŶƟĂƟŽŶ�
process that involves cell cycle arrest and fusion of myoblasts into myofibers. Among different signals, 
sphingosine 1-phosphate (S1P) and endocannabinoids aī ĞĐƚ�ƚŚŝƐ�ƉƌŽĐĞƐƐ͘ �̂ ϭW�ŝƐ�Ă�ďŝŽĂĐƟǀ Ğ�ƐƉŚŝŶŐŽůŝƉŝĚ�
ƚŚĂƚ�ĞǆĞƌƚƐ�Ă�ƉůĞƚŚŽƌĂ�ŽĨ�ďŝŽůŽŐŝĐĂů�ĨƵŶĐƟŽŶƐ�ŵĂŝŶůǇ�ǀ ŝĂ�ƚŚĞ�ĞŶŐĂŐĞŵĞŶƚ�ŽĨ�Į ǀ Ğ�ƐƉĞĐŝĮ Đ�' �ƉƌŽƚĞŝŶ-coupled
receptors, S1P1-5. Specifically, S1P2 ƌĞĐĞƉƚŽƌ�ĂŶĚ�ƚŚĞ�ƐĞůĞĐƟǀ Ğ�̂ ϭW�ƚƌĂŶƐƉŽƌƚĞƌ�̂ ƉŝŶƐƚĞƌ�ŚŽŵŽůŽg 2 are
known to be involved in the myogenic program induced by the sphingolipid1. Endocannabinoid system
ĂƉƉĞĂƌƐ�ƚŽ�ƌĞŐƵůĂƚĞ�ŵǇŽŐĞŶŝĐ�Ěŝī ĞƌĞŶƟĂƟŽŶ͕ �ƐŝŶĐĞ��ĂŶŶĂďŝŶŽŝĚ�ƌĞĐĞƉƚŽƌ�ϭ�;��ϭͿ�ĂŶƚĂŐŽŶŝƐŵ�ǁ ĂƐ�ƐŚŽǁ Ŷ�ƚŽ�
enhance the expression of myogenic markers in human satellite cells2͘ ���ĨƵŶĐƟŽŶĂů�ŝŶƚĞƌƉůĂǇ�ďĞƚǁ ĞĞŶ�ƚŚĞ�
ƚǁ Ž�ďŝŽĂĐƟǀ Ğ�ůŝƉŝĚ�ƐǇƐƚĞŵƐ�ŚĂƐ�ďĞĞŶ�ĨŽƵŶĚ�ŝŶ��Ϯ�ϭϮ�ŵƵƌŝŶĞ�ŵǇŽďůĂƐƚƐ͘ �̂ ϭW͕�ŝŶĚĞĞĚ͕ �ŝŶĐƌĞĂƐĞĚ�dZWs ϭ�
ĞǆƉƌĞƐƐŝŽŶ�ĂŶĚ�ĐŽƵŶƚĞƌĂĐƚĞĚ�ƚŚĞ�Ğī ĞĐƚ�ŽŶ�ƚŚĞ�ŵŝƚŽĐŚŽŶĚƌŝĂů�ŵĞŵďƌĂŶĞ�ƉŽƚĞŶƟĂů3 of methanandamide
;ŵ���Ϳ͕ �Ă�ƐƚĂďůĞ�ĂŶĂůŽŐƵĞ�ŽĨ�ƚŚĞ�ĞŶĚŽĐĂŶŶĂďŝŶŽŝĚ�ĂŶĂŶĚĂŵŝĚĞ͘�KŶ�ƚŚŝƐ�ďĂƐŝƐ͕ �ǁ Ğ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚĞ�Ğī ĞĐƚ�ŽĨ�
ŵ����ŽŶ�ŵǇŽŐĞŶŝĐ�Ěŝī ĞƌĞŶƟĂƟŽŶ͕ �ĨŽůůŽǁ ŝŶŐ�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�ŵǇŽŐĞŶŝĐ�ŵĂƌŬĞƌƐ�ďǇ�ZĞĂůƟŵĞ�W�Z͕ �ǁ ĞƐƚĞƌŶ�
blot and confocal immunofluorescence analysis and studied the involvement of TRPV1 in myogenesis using 
ƉŚĂƌŵĂĐŽůŽŐŝĐĂů�ĂƉƉƌŽĂĐŚĞƐ�ĂŶĚ�ZE ��ŝŶƚĞƌĨĞƌĞŶĐĞ͘�WƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ŝŶĚŝĐĂƚĞ�Ă�ĚŽƐĞ�ĚĞƉĞŶĚĞŶƚ�ĂŶƟ-
ŵǇŽŐĞŶŝĐ�ĂĐƟŽŶ�ŽĨ�ŵ���͘ �/ŶƐƚĞĂĚ͕ �ƚŚĞ�dZWs ϭ�ĂŐŽŶŝƐƚ�ĐĂƉƐĂŝĐŝŶ͕ �ĂƉƉĞĂƌƐ�ƚŽ�ĞǆĞƌƚ�Ă�ƉŽƐŝƟǀ Ğ�Ğī ĞĐƚ�on
ŵǇŽŐĞŶŝĐ�Ěŝī ĞƌĞŶƟĂƟŽŶ�ǁ ŚŝĐŚ�ŝƐ�ĂƩ ĞŶƵĂƚĞĚ�ďǇ�dZWs ϭ�ĂŶƚĂŐŽŶŝƐŵ͕ �ďƵƚ�ŝƐ�ŶŽƚ�ƌĞƐƚŽƌĞĚ�ďǇ�̂ ϭW͘�dŚĞ�
ŵŽůĞĐƵůĂƌ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ŝŶŶŽǀ ĂƟǀ Ğ�ĐƌŽƐƐƚĂůŬ�ďĞƚǁ ĞĞŶ�̂ ϭW�ĂŶĚ�ĞŶĚŽĐĂŶŶĂďŝŶŽŝĚƐ�ǁ ŝůů�ƉŽƐƐŝďůǇ�
lead to new pharmacological approaches against skeletal muscle disorders.
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Abstract

Bisphenol A (BPA) is a well-known endocrine-ĚŝƐƌƵƉƟŶŐ�ĐŚĞŵŝĐĂů�;���Ϳ�ǁ ŚŽƐĞ�ƵƐĞ�ŝŶ�ƚŚĞ�ŝŶĚƵƐƚƌǇ�ŚĂƐ�ďĞĞŶ�
ƌĞƐƚƌŝĐƚĞĚ�ǁ ŽƌůĚǁ ŝĚĞ͘�dŚŝƐ�ĐŝƌĐƵŵƐƚĂŶĐĞ�ůĞĚ�ƚŽ�ƚŚĞ�ŝŶƚƌŽĚƵĐƟŽŶ�ŽĨ�ƐĞǀ ĞƌĂů�ďŝƐƉŚĞŶŽů�ĂŶĂůŽŐƵĞƐ�ŝŶƚŽ�ƚŚĞ�
market as a replacement for BPA such as bisphenol AF (BPAF). The structural similarity of these analogues
ŝŶƟŵĂƚĞƐ�ƚŚĞ�ƉŽƚĞŶƟĂů�ƐŝŵŝůĂƌ�Žƌ�Ğǀ ĞŶ�ŵŽƌĞ�ƉŽƚĞŶƚ�ƚŽǆŝĐ�ĂŶĚ�ĞƐƚƌŽŐĞŶŝĐ�Ğī ĞĐƚƐ�ĂƐ��W��ďƵƚ�ŝŶĨŽƌŵĂƟŽŶ�
ĂďŽƵƚ�ƚŚĞŵ�ĂƌĞ�ƐƟůů�ůŝŵŝƚĞĚ͘ �WƌĞǀ ŝŽƵƐ�ƐƚƵĚŝĞƐ�ŚĂǀ Ğ�ƐŚŽǁ Ŷ�ƚŚĂƚ��W�&�ŚĂƐ�ĞƐƚƌŽŐĞŶ-dependent responses in
vivo and in vitro via binding to estrogen receptors, ERα and ERβ, [1,2] and obtainable data suggest that 
BPAF might be a more potent endocrine disruptor and toxic than BPA. Thus, in the present work, we
ǁ ĂŶƚĞĚ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞ�ŵĞƚĂďŽůŝĐ�ŝŵƉĂĐƚ ŽĨ��W�&�ŽŶ�ƚǁ Ž�ƚǇƉĞƐ�ŽĨ�ĞƵĐĂƌǇŽƟĐ�ĐĞůůƐ͕ �, ĞƉ' Ϯ�ĂŶĚ��Ϯ�ϭϮ͕ �
focusing on the possibility to interfere with the insulin signalling pathway. We observed that BPAF
ŝŶŇƵĞŶĐĞĚ�ĐĞůůƵůĂƌ�ƉƌŽůŝĨĞƌĂƟŽŶ�ĂŶĚ�Ěŝī ĞƌĞŶƟĂƟŽŶ�ĂŶĚ�ĂůƚĞƌĞĚ�ŐůƵĐŽƐĞ�ŚŽŵĞŽƐƚĂƐŝƐ͘ �/ŶĚĞĞĚ͕ �Đells treated
ǁ ŝƚŚ��&�&�ƐŚŽǁ ĞĚ�ĂŶ�ŝŶĐƌĞĂƐĞ�ŽĨ�ƚŚĞ�ŽǆǇŐĞŶ�ĐŽŶƐƵŵƉƟŽŶ�ƌĂƚĞ�ĂŶĚ�ĞǆƚƌĂĐĞůůƵůĂƌ�ĂĐŝĚŝĮ ĐĂƟŽŶ�ƌĂƚĞ�
ĐŽŵƉĂƌĞĚ�ƚŽ�ĐŽŶƚƌŽů�ŐƌŽƵƉ͘ �&ƵƌƚŚĞƌŵŽƌĞ͕�ǁ Ğ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ��W�&�ŽŶ�ƚŚĞ�ůŝƉŝĚ�ŵĞƚĂďŽůŝƐŵ�ĂŶĚ�
ǁ Ğ�ŚŝŐŚůŝŐŚƚĞĚ�ĂŶ�ŝŶĐƌĞĂƐĞ�ůŝƉŝĚ�ĂĐĐƵŵƵůĂƟon in treated cells compared to control group. Our results may
ƐƵŐŐĞƐƚ�ƚŚĂƚ��W�&�ĐŽƵůĚ�ĨƵŶĐƟŽŶ�ĂƐ�ĂŶ�����ďǇ�ŝŶƚĞƌĨĞƌŝŶŐ�ǁ ŝƚŚ�ŚŽƌŵŽŶĞ�ĂĐƟŽŶ�ĂŶĚ�ĂůƚĞƌŝŶŐ�ŚĞƉĂƟĐ�ĂŶĚ�
muscle cells metabolism. Further studies are needed to examine the effects of BPAF exposure on 
ĞƵŬĂƌǇŽƟĐ�ĐĞůůƐ�ĂŶĚ�ŝŶ�ǀ ŝǀ Ž�ŵŽĚĞůƐ͘

Bibliographic references

1-Kitamura S, Suzuki T, Sanoh S, Kohta R, Jinno N, Sugihara K, Yoshihara S, Fujimoto N, Watanabe H, Ohta S.
�ŽŵƉĂƌĂƟǀ Ğ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ĞŶĚŽĐƌŝŶĞ-ĚŝƐƌƵƉƟŶŐ�ĂĐƟǀ ŝƚǇ�ŽĨ�ďŝƐƉŚĞŶŽů���ĂŶĚ�ϭϵ�ƌĞůĂƚĞĚ�ĐŽŵƉŽƵŶĚƐ͘ �dŽǆŝĐŽů�
Sci. 2005 Apr;84(2):249-59. doi: 10.1093/toxsci/kfi074. Epub 2005 Jan 5. PMID: 15635150. 

2- Matsushima A, Liu X, Okada H, Shimohigashi M, Shimohigashi Y. Bisphenol AF is a full agonist for the
estrogen receptor ERalpha but a highly specific antagonist for ERbeta. Environ Health Perspect. 2010 
Sep;118(9):1267-72. doi: 10.1289/ehp.0901819. Epub 2010 Apr 28. PMID: 20427257; PMCID: PMC2944088.

Categories

Miscellaneous



38
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�ĞĐŝůŝĂ��ƐƟŐŝĂŶŽ1, Francesco Piacente1, Maria Elena Laugieri1, Andrea Benzi1͕ ��ŚƌŝƐƟĂŶ��ŝ��ƵĚƵŽ2, Carolina

Miguel2, Debora Soncini1, Michele Cea1, Antonella Antonelli3, Mauro Magnani3, Alessandra Balduini2,
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Abstract

Sirtuin 6 (SIRT6) is a member of the mammalian NAD+-ĚĞƉĞŶĚĞŶƚ�ĚĞĂĐ;ĞƚͿǇůĂƐĞ�ƐŝƌƚƵŝŶ�ĨĂŵŝůǇ͘�̂ /ZdϲΖƐ�ĂŶƟ-
ŝŶŇĂŵŵĂƚŽƌǇ�ƌŽůĞƐ�ĂƌĞ�ĞŵĞƌŐŝŶŐ�ŝŶĐƌĞĂƐŝŶŐůǇ�ŽŌĞŶ�ŝŶ�Ěŝī ĞƌĞŶƚ�ĚŝƐĞĂƐĞƐ�ĂŶĚ�ĐĞůů�ƚǇƉĞƐ͕ �ŝŶĐůƵĚŝŶŐ�
endothelial cells. In this study, the role of SIRT6 in pro-ŝŶŇĂŵŵĂƚŽƌǇ�ĐŽŶĚŝƟŽŶƐ�ǁ ĂƐ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ďǇ�
engineering human umbilical vein endothelial cells to overexpress SIRT6 (SIRT6+ HUVECs). Our results
showed that SIRT6 overexpression affected the levels of adhesion molecules and sustained megakaryocyte 
pƌŽůŝĨĞƌĂƟŽŶ�ĂŶĚ�ƉƌŽƉůĂƚĞůĞƚ�ĨŽƌŵĂƟŽŶ͘ �/ŶƚĞƌĞƐƟŶŐůǇ͕�ƚŚĞ�ƉƌŽ-ŝŶŇĂŵŵĂƚŽƌǇ�ĂĐƟǀ ĂƟŽŶ�ŽĨ�ƚŚĞ�
ATP/purinergic axis was reduced in SIRT6+ HUVECs. Specifically, the TNFα-induced release of ATP in the 
extracellular space and the increase in pannexin-1 hemichannel expression, which mediates ATP efflux, 
were hampered in SIRT6+ cells. Instead, NAD+ release and Connexin43 expression were not modified by 
SIRT6 levels. Moreover, the Ca2+ influx in response to ATP and the expression of the purinergic receptor 
P2X7 were decreased in SIRT6+ HUVECs. Contrary to extracellular ATP, extracellular NAD+ did not evoke
pro-ŝŶŇĂŵŵĂƚŽƌǇ�ƌĞƐƉŽŶƐĞƐ�ŝŶ�, hs ��Ɛ͘ �/ŶƐƚĞĂĚ͕ �E ��н�ĂĚŵŝŶŝƐƚƌĂƟŽŶ�ƌĞĚƵĐĞĚ�ĞŶĚŽƚŚĞůŝĂů�ĐĞůů�ƉƌŽůŝĨĞƌĂƟŽŶ�
ĂŶĚ�ŵŽƟůŝƚǇ�ĂŶĚ�ĐŽƵŶƚĞƌĂĐƚĞĚ�ƚŚĞ�dE&α-induced angiogenesis. Altogether, our data reinforce the view of 
^/Zdϲ�ĂĐƟǀ ĂƟŽŶ�ĂƐ�ĂŶ�ĂŶƟ-inflammatory approach in vascular endothelium. 
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WƌŽƚĞŝŶ�ĂŶĚ�ŵĞƚĂďŽůŝĐ�ŵĂƌŬĞƌƐ�ŽĨ�ŽǆŝĚĂƟǀ Ğ�ĂŶĚ�ŝŶŇĂŵŵĂƚŽƌǇ�ƐƚƌĞƐƐ�ĂƌĞ�ƵƐĞĨƵů�ĨŽƌ�
ĚĞůŝŶĞĂƟŶŐ�ƚŚĞ�ďŝŽĐŚĞŵŝĐĂů�profile of human follicular fluids in a 
pathophysiological context
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Abstract

�ŝĂŐŶŽƐŝƐ�ŽĨ�ĨĞŵĂůĞ�ŝŶĨĞƌƟůŝƚǇ�ŝƐ�ŽŌĞŶ�Ěŝĸ ĐƵůƚ͕ �ĂŶĚ�ŝŶ�ƐŽŵĞ�ĐĂƐĞƐ͕ �ŝƚ�ŶĞĞĚƐ�ŝŶǀ ĂƐŝǀ Ğ�ƚŽŽůƐ͕ �ƐŽ�ƚŚĞ�ƐĞĂƌĐŚ�
for non-invasive and early biomarkers is considered a challenging issue. Follicular fluid (FF) is the in-vivo 
oocyte environment that fills the cavity or antrum of a mature follicle containing a variety of autocrine and 
ƉĂƌĂĐƌŝŶĞ�ĨĂĐƚŽƌƐ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƚŚĞ�ƌĞŐƵůĂƟŽŶ�ŽĨ�ĨŽůůŝĐƵůŽŐĞŶĞƐŝƐ͕ �ŽŽĐǇƚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ͕ �ĂŶĚ�Žǀ ĂƌŝĂŶ�
ĨƵŶĐƟŽŶ�;ϭͿ͖ �ŝƚ�ŝƐ�Ă�ƐƵƉĞƌŇƵŽƵƐ�ƉƌŽĚƵĐƚ͕ �ĞĂƐŝůǇ�Ăǀ ĂŝůĂďůĞ�ĚƵƌŝŶŐ�ŽŽĐǇƚĞ�pick-up in in IVF.

Biochemical analysis of FF has proved to be a useful approach to find specific biomarkers related both to 
ĨĞŵĂůĞ�ŝŶĨĞƌƟůŝƚǇ�ĂŶĚ�ƚŽ�Ğǀ ĂůƵĂƚĞ�ƚŚĞ�Ğī ĞĐƚ�ŽĨ�Ěŝī ĞƌĞŶƚ�ĚƌƵŐƐ�ƵƐĞĚ�ĨŽƌ�Į ŶĂů�ŵĂƚƵƌĂƟŽŶ�ƚƌŝŐŐĞƌŝŶŐ�ŽĨ�ŽŽĐǇƚĞƐ�
(2).

/ŵŵƵŶŽĐŚĞŵŝĐĂů�ĂŶĂůǇƐŝƐ�ŽĨ�ƉƌŽƚĞŝŶ�ŵĂƌŬĞƌƐ�ŽĨ�ŽǆŝĚĂƟǀ Ğ�ƐƚƌĞƐƐ�ĂŶĚ�ŝŶŇĂŵŵĂƟŽŶ�ƵƐĞĚ�ŝŶ�ĐŽŵďŝŶĂƟŽŶ�ǁ ŝƚŚ�
an NMR-ďĂƐĞĚ�ŵĞƚĂďŽůŽŵŝĐƐ�ĂƉƉƌŽĂĐŚ�Őŝǀ Ğ�ƵƐĞĨƵů�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ƉŽƚĞŶƟĂů�ŵĞƚĂďŽůŝĐ�Ěŝī ĞƌĞŶĐĞƐ�ŝŶ�
FFs of COVID-ϭϵ�ǀ ĂĐĐŝŶĂƚĞĚ�ǁ ŽŵĞŶ�ĂŶĚ�ƉĂƟĞŶƚƐ�ŝŶĨĞcted by SARS-CoV2 (5) as well to evaluate the impact
ŽĨ�ĐĂŶĐĞƌ�ŽŶ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ƚŚĞ�ŽŽĐǇƚĞƐ�ƚŚĂƚ�ĂƌĞ�ĐƌǇŽƉƌĞƐĞƌǀ ĞĚ�ŝŶ�Ăǁ ĂŝƟŶŐ�ĨĞƌƟůŝǌĂƟŽŶ�;ϯ Ϳ͘

�ŝŽĐŚĞŵŝĐĂů�ƉƌŽĮ ůŝŶŐ�ŽĨ�&&�ƐƵŐŐĞƐƚƐ�ƐŽŵĞ�ƵƐĞĨƵů�ďŝŽŵĂƌŬĞƌƐ�ĨŽƌ�ƉƌĞĚŝĐƟŶŐ�ŽŽĐǇƚĞ�ĚĞǀ ĞůŽƉŵĞŶƚĂů�ƉŽƚĞŶƟĂů�
and subsequent outcome.
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�ŝŽĐŚĞŵŝĐĂů�ŵĂƌŬĞƌƐ�ĂŶĚ�ŵŽďŝůŝƚǇ�ĨƵŶĐƟŽŶ�ĐŚĂŶŐĞ�ŝŶ�ƌĞƐƉŽŶƐĞ�ƚŽ�Ă�, ŝŐŚ-Intensity Interval Training in MS
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Abstract

dŚĞ�ďĞŶĞĮ ƚƐ�ŽĨ�ƉŚǇƐŝĐĂů�ĂĐƟǀ ŝƚǇ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ŝƚƐ�ĂŶƟ-ŝŶŇĂŵŵĂƚŽƌǇ�ĂŶĚ�ŶĞƵƌŽƉƌŽƚĞĐƟǀ Ğ�Ğī ĞĐƚƐ͕ �ĂƌĞ�ĂůƌĞĂĚǇ�

ƌĞĐŽŐŶŝǌĞĚ�ŝŶ�ƚŚĞ�ŵĞĚŝĐĂů�Į ĞůĚ͕ �ĞƐƉĞĐŝĂůůǇ�ŝŶ�ŶĞƵƌŽƉĂƚŚŽůŽŐŝĐĂů�ĐŽŶĚŝƟŽŶƐ͘ �D ƵůƟƉůĞ�ƐĐůĞƌŽƐŝƐ�;D ^Ϳ�ŝƐ�Ă�

ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀ Ğ�ŝŶŇĂŵŵĂƚŽƌǇ�ĚŝƐĞĂƐĞ͕�ƚŚĞ�ĂĞƟŽůŽŐǇ�ŽĨ�ǁ ŚŝĐŚ�ŝƐ�ĐƵƌƌĞŶƚůǇ�ŶŽƚ�ĨƵůůǇ�ĞůƵĐŝĚĂƚĞĚ͘

 The aim of our study was to evaluate the possible benefits of a specific type of training (high intensity interval 

ƚƌĂŝŶŝŶŐ͕�, //dͿ�ŽŶ�ŚĂĞŵĂƚŽůŽŐŝĐĂů�ďŝŽŵĂƌŬĞƌƐ�ĂŶĚ�ŶĞƵƌŽŵŽƚŽƌ�ĂďŝůŝƟĞƐ�ŝŶ�Ă�ŐƌŽƵƉ�ŽĨ�D ^�ƉĂƟĞŶƚƐ͘

From a cohort of 130 subjects diagnosed with relapsing-ƌĞŵŝƫ ŶŐ�D ^�Ăƚ�ƚŚĞ�ŶĞƵƌŽůŽŐǇ�ƵŶŝƚ�ŽĨ�ƚŚĞ�ΖWĂŽůŽ�

' ŝĂĐĐŽŶĞΖ�hŶŝǀ ĞƌƐŝƚǇ�, ŽƐƉŝƚĂů͕�ϭϲ�ƉĂƟĞŶƚƐ�ǁ ŚŽ�ŵĞƚ�ƚŚĞ�ŝŶĐůƵƐŝŽŶ�ĐƌŝƚĞƌŝĂ�ǁ ĞƌĞ�ĞŶƌŽůůĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ͘�dŚĞ�

ƉĂƟĞŶƚƐ�ǁ ĞƌĞ�ƌĂŶĚŽŵůǇ�ĂƐƐŝŐŶĞĚ�ŝŶƚŽ�Ă�ĐŽŶƚƌŽůŐƌŽƵƉ͕ �ƉĞƌĨŽƌŵŝŶŐ�ŶŽ�ƉŚǇƐŝĐĂů�ĂĐƟǀ ŝƚǇ�Žƌ�ĞǆĞƌĐŝƐĞ�ŐƌŽƵƉ͕ �ƚŚĂƚ�

performed the HIIT protocol. The training program was administered bi-weekly for 12 weeks.

, ĂĞŵĂƚŽĐŚĞŵŝĐĂů�ĂŶĚ�ŶĞƵƌŽŵŽƚŽƌ�Ğǀ ĂůƵĂƟŽŶƐ�ǁ ĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�;dϬͿ�ĂŶĚ�Ăƚ�ƚŚĞ�

end of the study (T1).The results showed a change in the lipid profile and in bone metabolism; in deep, a 

ƌĞĚƵĐƟŽŶ�ŝŶ�ƚŽƚĂů�ĂŶĚ�>�>�ĐŚŽůĞƐƚĞƌŽů�ůĞǀ Ğůs (p=0.02) and an increase in osteocalcin and vitamin D levels



(p<0.05) were detected. With regard to neuromotor tests, an improvement in the wall squat test was shown

(p<0.002).

' ŝǀ ĞŶ�ƚŚĞ�ŝŵƉŽƌƚĂŶƚ�ŝŵƉůŝĐĂƟŽŶƐ�ŽĨ�ƚŚĞƐĞ�ƉƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƚŚĞ�ŵĂŶĂŐĞŵĞŶƚ�ŽĨ�ĚŝƐĞĂƐĞ-related

ƉƌŽďůĞŵƐ͕ �ĨƵƚƵƌĞ�ŝŶǀ ĞƐƟŐĂƟŽŶƐ�ǁ ŝůů�ďĞ�ŶĞĞĚĞĚ�ďǇ�ŝŶĐƌĞĂƐŝŶŐ�ƚŚĞ�ƐĂŵƉůĞ�ƐŝǌĞ�ĂŶĚ�ĞǆƚĞŶĚŝŶŐ�ƚŚĞ�ŝŶƚĞƌǀ ĞŶƟŽŶ�

period.

Keywords: >ŝƉŝĚ�ƉƌŽĮ ůĞ͕�D ƵůƟƉůĞ�̂ ĐůĞƌŽƐŝƐ͕ ��ŽŶĞ�ŵĞƚĂďŽůŝƐŵ͕ �, ŝŐŚ-intensity interval training,
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SPHINGOSINE 1-PHOSPHATE SIGNALING AXIS MEDIATES NEUROPEPTIDE S-
INDUCED INVASION OF ENDOMETRIOTIC CELLS

Maryam Raeispour1͕ �D ĂƩĞŽ�WƌŝƐŝŶǌĂŶŽ1, Isabella Seidita1, Margherita Rossi1, Felice Petraglia2, Caterina

Bernacchioni1͕ ��ŚŝĂƌĂ��ŽŶĂƟ1

1Department of Experimental and Clinical Biomedical Sciences "M. Serio", University of Florence, Florence,

Italy. 2Obstetrics and Gynecology, Department of Experimental, Clinical and Biomedical Sciences, University

of Florence, Careggi University Hospital, Florence, Italy

Abstract

Endometriosis is a gynecological disorder characterized by endometrial cell invasion of the extra-uterine
ŵŝůŝĞƵ�ĂŶĚ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ƉĞůǀ ŝĐ�ƉĂŝŶ�ĂŶĚ�ŝŶĨĞƌƟůŝƚǇ͘�dŚĞƌĂƉǇ�ƌĞůŝĞƐ�ŽŶ�ƐǇŵƉƚŽŵĂƟĐ�ĚƌƵŐƐ�ŚŽǁ Ğǀ Ğƌ�ƚŚĞ�
complex molecular mechanisms underlying the pathogenesis of endometriosis is unclear.

dŚĞ�ƐŝŐŶĂůŝŶŐ�ŽĨ�ƚŚĞ�ďŝŽĂĐƟǀ Ğ�ƐƉŚŝŶŐŽůŝƉŝĚ�ƐƉŚŝŶŐŽƐŝŶĞ�ϭ-phosphate (S1P) is dysregulated in endometriosis.
Indeed, the enzyme responsible for its synthesis, sphingosine kinases (SKs) and three of S1P receptor
isoforms (S1P1, S1P3 and S1P5) were more expreƐƐĞĚ�ŝŶ�ĞŶĚŽŵĞƚƌŝŽƟĐ�ůĞƐŝŽŶƐ�ƌĞƐƉĞĐƚ�ƚŽ�ŚĞĂůƚŚǇ�
endometrium.

^ŝŶĐĞ�ǀ ĂƌŝĂŶƚƐ�ŽĨ�ƚŚĞ�ŐĞŶĞ�ĞŶĐŽĚŝŶŐ�ƚŚĞ�ƌĞĐĞƉƚŽƌ�ĨŽƌ�ŶĞƵƌŽƉĞƉƟĚĞ�̂ �;E ŴZϭͿ�ŚĂǀ Ğ�ďĞĞŶ�ƌĞƉŽƌƚĞĚ�ƚŽ�ďĞ�
associated with endometriosis in humans, in this study it has been characterized the biological effect of 
ŶĞƵƌŽƉĞƉƟĚĞ�̂ �;E ŴͿ�ŝŶ�ĞŶĚŽŵĞƚƌŝŽƟĐ�ĞƉŝƚŚĞůŝĂů�12-Z cells and the possible involvement of S1P signaling
ĂǆŝƐ͘ �t Ğ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�E Ŵ�ƉŽƚĞŶƚůǇ�ŝŶĚƵĐĞĚ�ĐĞůů�ŝŶǀ ĂƐŝŽŶ�ĂŶĚ�ĂĐƟŶ�ĐǇƚŽƐŬĞůĞƚĂů�ƌĞŵŽĚĞůŝŶŐ͘�dŚĞ�
ŶĞƵƌŽƉĞƉƟĚĞ�ŝŶĐƌĞĂƐĞĚ�̂ ϭW�ůĞǀ ĞůƐ�ƚŚƌŽƵŐŚ�ĂĐƟǀ ĂƟŶŐ�ďŽƚŚ�ŝƐŽĨŽƌŵƐ�ŽĨ�ƚŚĞ�ĞŶǌǇŵĞƐ͕ �̂ <ϭ�ĂŶĚ�̂ <Ϯ͘ �
Noteworthy, NPS-induced invasion and cytoskeletal remodeling were dependent on SK1, SK2 as well as
^ϭWϭ�ĂŶĚ�̂ ϭWϯ ͘ �/ŶĚĞĞĚ͕ �E Ŵ�ďŝŽůŽŐŝĐĂů�ĂĐƟŽŶƐ�ŝŶ�ĞŶĚŽŵĞƚƌŝŽƟĐ�ĐĞůůƐ�ǁ ĞƌĞ�ŝŵƉĂŝƌĞĚ�ǁ ŚĞŶ�̂ <ϭ�Žƌ�̂ <Ϯ�ǁ ĞƌĞ�
pharmacologically inhibited or specifically silenced, or the signaling of S1P1/3 blocked. Furthermore, 
ZŚŽͬ ZŚŽ�ŬŝŶĂƐĞ�ƐŝŐŶĂůŝŶŐ�ǁ ĂƐ�ĨŽƵŶĚ�ĐƌŝƟĐĂůůǇ�ŝŵƉůŝĐĂƚĞĚ�ŝŶ�ŝŶǀ ĂƐŝŽŶ�ĂŶĚ�ĐǇƚŽƐŬĞůĞƚĂů�ƌĞŵŽĚĞůŝŶŐ�ĞůŝĐŝƚĞĚ�ďǇ�
E Ŵ�ŝŶ�ĞŶĚŽŵĞƚƌŝŽƟĐ�ĐĞůůƐ͘

dŚĞƐĞ�Į ŶĚŝŶŐƐ�ĂĚĚ�ŶĞǁ �ŝŶĨŽƌŵĂƟŽŶ�ƚŽ�ƚŚĞ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞ�ŵŽůĞĐƵůĂƌ�ŵĞĐŚĂŶŝƐŵƐ�ŝŵƉůŝĐĂƚĞĚ�ŝŶ�
ĞŶĚŽŵĞƚƌŝŽƐŝƐ�ƉĂƚŚŽŐĞŶĞƐŝƐ�ĂŶĚ�ĞƐƚĂďůŝƐŚ�ƚŚĞ�ƌĂƟŽŶĂůĞ�ĨŽƌ�ƚŚĞ�ĞǆƉůŽŝƚĂƟŽŶ�ŽĨ�ŝŶŶŽǀ ĂƟǀ Ğ�ŶŽŶ-hormonal
ƚŚĞƌĂƉĞƵƟĐ�ƚĂƌŐĞƚƐ�ĨŽƌ�ŝƚƐ�ƚƌĞĂƚŵĞŶƚ͘
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WŚŽƐƉŚŽƉƌŽƚĞŝŶƐ�ĂŶĚ�ŝŶŇĂŵŵĂƟŽŶ�ŵŽůĞĐƵůĞƐ�ĂƐ�ŶĞǁ �ƚŚĞƌĂƉĞƵƟĐ�ƚĂƌŐĞƚƐ�ĨŽƌ�
Shwachman-Diamond syndrome (SDS).

Giuseppe Sabbioni1͕ ��ůŝƐĂďĞƩĂ�� ͛ �ǀ ĞƌƐĂ1, Giulia Breveglieri1͕ ��ůĞƐƐŝĂ�&ŝŶŽƫ 1, Roberto Gambari1, Monica
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Abstract

Shwachman-�ŝĂŵŽŶĚ�ƐǇŶĚƌŽŵĞ�;^�^Ϳ�ŝƐ�Ă�ƌĂƌĞ�ŐĞŶĞƟĐ�ĚŝƐĞĂƐĞ͘�/ƚ�ŝƐ�ŵĂŝŶůǇ�ĐĂƵƐĞĚ�ďǇ�ŵƵƚĂƟŽŶƐ�ŝŶ�ƚŚĞ�
SBDS gene that is involved in the biogenesis of rRNA [1,2]. As recently reported, SDS may also be related to
ŵƵƚĂƟŽŶƐ�ŝŶ�ŽƚŚĞƌ�ŐĞŶĞƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ƌŝďŽƐŽme assembly process like DNAJC21, SRP54, and EFL1 [3]. For
ƚŚŝƐ�ƌĞĂƐŽŶ͕ �ƚŚĞ�ƐǇŶĚƌŽŵĞ�ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�Ă�ŵƵůƟŽƌŐĂŶ�ƌŝďŽƐŽŵŽƉĂƚŚǇ�ĂŶĚ͕ �ĂŵŽŶŐ�ƚŚĞ�ƐǇŵƉƚŽŵƐ͕ �ŝƚ�ĐĂƵƐĞƐ�
ǀ ĂƌŝŽƵƐ�ŚĞŵĂƚŽůŽŐŝĐĂů�ĚŝƐŽƌĚĞƌƐ͘ ��Ğƚǁ ĞĞŶ�ƚŚĞƐĞ͕�ďŽŶĞ�ŵĂƌƌŽǁ �ĨĂŝůƵƌĞ�ĂŶĚ�ŵǇĞůŽĚǇƐƉůĂƐƟĐ�ƐǇŶĚƌŽŵe
(MDS), which in turn leads to increased risk of Acute Myeloid Leukemia (AML), represent the major causes
ŽĨ�ŵŽƌƚĂůŝƚǇ�ŝŶ�̂ � ^͘ �/Ŷ�ƚŚĞƐĞ�ĐĂƐĞƐ͕ �ŚĞŵĂƚŽƉŽŝĞƟĐ�ƐƚĞŵ�ĐĞůů�ƚƌĂŶƐƉůĂŶƚĂƟŽŶ�ƌĞŵĂŝŶƐ�ƚŚĞ�ƵŶŝƋƵĞ�ƚŚĞƌĂƉĞƵƟĐ�
ŽƉƟŽŶ͕ �ĂŶĚ�ĐƵƌƌĞŶƚůǇ�ƚŚĞƌĞ�ŝƐ�ŶŽ�ƐƉĞĐŝĮ c therapy for SDS [3].

ZĞĐĞŶƚ�ƐƚƵĚŝĞƐ�ŚŝŐŚůŝŐŚƚĞĚ�ƚŚĞ�ŚǇƉĞƌĂĐƟǀ ĂƟŽŶ�ŽĨ�ŵdKZ�ĂŶĚ�̂ d�dϯ�ƉĂƚŚǁ ĂǇƐ�ŝŶ�̂ � ^͕ �ƚǁ Ž�ƚƌĂŶƐĐƌŝƉƟŽŶ�
ĨĂĐƚŽƌƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞ�ĐŽŶƚƌŽů�ŽĨ�ĐĂŶĐĞƌ�ĐĞůů�Ěŝǀ ŝƐŝŽŶ�ϰ͘��ŽŶƐŝĚĞƌŝŶŐ�ƚŚŝƐ͕ �ǁ Ğ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚƌŽƵŐŚ�>ƵŵŝŶĞǆ�
ƚĞĐŚŶŽůŽŐǇ�ƚŚĞ�ƉŚŽƐƉŚŽƌǇůĂƟŽŶ�ůĞǀ ĞůƐ�ŽĨ�ƉƌŽƚeins involved in mTOR and STAT3 pathways in samples
ĚĞƌŝǀ ĞĚ�ĨƌŽŵ�ƉĂƟĞŶƚƐ�ĂŶĚ�ŚĞĂůƚŚǇ�ĚŽŶŽƌƐ͘ �dŚĞƐĞ�ĂŶĂůǇƐĞƐ�ƐŚŽǁ ĞĚ�ƚŚĂƚ�' ^<ϯα, GSK3β, ERK1/2 and AKT 
ƉŚŽƐƉŚŽƉƌŽƚĞŝŶƐ�ĂƌĞ�ĚǇƐƌĞŐƵůĂƚĞĚ�ŝŶ�ƉĂƟĞŶƚƐ͕ �ƐƵƉƉŽƌƟŶŐ�ƚŚĞ�ŵdKZ�ĂŶĚ�̂ d�dϯ�ƉĂƌƟĐŝƉĂƟŽŶ�ŝŶ�̂ �^�
pathophysŝŽůŽŐǇ͘�̂ ŝŶĐĞ�ƚŚĞ�ĂĐƟǀ ĂƟŽŶ�ŽĨ�ƚŚĞƐĞ�ƚǁ Ž�ƉĂƚŚǁ ĂǇƐ�ĂƌĞ�ƐƚƌŽŶŐůǇ�ŝŶŇƵĞŶĐĞĚ�ďǇ�ƚŚĞ�ŝŶŇĂŵŵĂƚŽƌǇ�
ĞŶǀ ŝƌŽŶŵĞŶƚ�ϱ͕�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ�ƉƌŽĮ ůĞ�ŽĨ�ŝŶŇĂŵŵĂƚŽƌǇ�ĐǇƚŽŬŝŶĞƐ�ĂŶĚ�ĐŚĞŵŽŬŝŶĞƐ�ǁ ĂƐ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŽŽ͘ �/Ŷ�
conclusion, the results obtained in this study allowed to underline part of the molecular mechanisms of
^� ^͕ �ĨĂǀ ŽƵƌŝŶŐ�ƚŚĞ�ŝĚĞŶƟĮ ĐĂƟŽŶ�ŽĨ�ƉŽƚĞŶƟĂů�ƚĂƌŐĞƚƐ�ĨŽƌ�ƚŚĞƌĂƉĞƵƟĐ�ƐƚƌĂƚĞŐŝĞƐ͘
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Regulation of human D-aspartate oxidase

sĂůĞŶƟŶĂ�ZĂďĂƩ ŽŶŝ͕��ŽƌĂŝĚĞ�D ŽƩ Ă͕ �D ĂƩĞŽ�D ŝĐĞůŝ͕�' ŝĂŶůƵĐĂ�D ŽůůĂ͕ �>ŽƌĞĚĂŶŽ�WŽůůĞŐŝŽŶŝ�ĂŶĚ�Silvia Sacchi

The Protein Factory 2.0, Department of Biotechnology and Life Sciences, University of Insubria, Varese, Italy

In the human brain the flavoenzyme D-aspartate oxidase (hDASPO) controls the level of D-aspartate, a

molecule acting as agonist of NMDA receptors and modulator of AMPA and mGlu5 receptors [1].

hDASPO-mediated D-aspartate degradation prevents age-dependent deterioration of brain functions

and has been related to psychiatric disorders such as schizophrenia and autism. Notwithstanding this

crucial role, little is known about hDASPO regulation [1]. Here, we addressed this issue by combining

in vitro and cellular studies. We investigated the role of post-translational modifications of cysteine

residues: hDASPO can be nitrosylated, while no evidence of sulfhydration was apparent. The

modification affected to a limited extent the kinetic and FAD binding properties of the flavoenzyme.

Most notably, hDASPO interacted with the primate specific protein pLG72, a well-known negative

chaperone of human D-amino acid oxidase, the enzyme deputed to D-serine degradation [2]. The

interaction yielded a ~114 kDa complex, likely made by 2 hDASPO and 2 pLG72 monomers, with a

micromolar dissociation constant. In vitro studies showed that pLG72 binding increased the rate of the

flavoenzyme inactivation. At the cellular level, pLG72 and hDASPO generated a cytosolic complex and

the expression of pLG72 negatively affected the hDASPO level by reducing its half-life. Based on these

findings, pLG72 binding may represent a protective mechanism aimed at avoiding the accumulation of

H2O2 (produced from the hDASPO enzymatic degradation of D-aspartate) and the consequent cell

insults.

This project is founded by ”PRIN-2020 - Biochemical modulation of D-aspartate metabolism in brain

functions”.
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Imbalance of the Endocannabinoid System in Alzheimer’s Disease–Associated
ZĞƟŶĂů�/ŶŇĂŵŵĂƟŽŶ

Annamaria Tisi1, Giulia Carozza1, Lucia Di Re1, Giacomo Giacovazzo2, Lucia Scipioni1,2, Sergio Oddi2,3, Rita
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Abstract

Accumulated evidence supports that Alzheimer’s disease (AD) develops extra-ĐĞƌĞďƌĂů�ŵĂŶŝĨĞƐƚĂƟŽŶƐ�ŝŶ�
ƚŚĞ�ƌĞƟŶĂ͕ �ǁ ŚŝĐŚ�ŝƐ�ƚŚĞŶ�ĐŽŶƐŝĚĞƌĞĚ�Ă�͞ ǁ ŝŶĚŽǁ �ƚŽ�ƚŚĞ�ďƌĂŝŶ͟ ͘ �ZĞĐĞŶƚůǇ͕�ƚŚĞ�ĚǇƐƌĞŐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�
endocannabinoid system (ECS) in AD brain has been highlighted. Here, we explored gliosis and ECS
ĂůƚĞƌĂƟŽŶƐ�ŝŶ�ƌĞƟŶĂĞ�ŽĨ�ƚǁ Ğůǀ Ğ�ŵŽŶƚŚ-old Tg2576 (TG) mice, an AD model characterized by the over-
ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�ĂŵǇůŽŝĚ�ƉƌĞĐƵƌƐŽƌ�ƉƌŽƚĞŝŶ�;�WWͿ͘ �' ůŝŽƐŝƐ�ǁ ĂƐ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ďǇ�ŝŵŵƵŶŽŇƵŽƌĞƐĐĞŶĐĞ�ŽŶ�ƌĞƟŶĂů�
ĐƌǇŽƐĞĐƟŽŶƐ, showing a significant increase of IBA1 (+) microglia cells in TG versus wild type (WT) (p=0,002), 
ĂŶĚ�ĂŶ�ŝŶĐƌĞĂƐĞ�ŝŶ�' &�W�ŝŵŵƵŶŽƐƚĂŝŶŝŶŐ͘�t ĞƐƚĞƌŶ�ďůŽƫ ŶŐ�ŽĨ�ƚŚĞ���^�ƌĞǀ ĞĂůĞĚ�ƚŚĞ�ƵƉ-ƌĞŐƵůĂƟŽŶ�ŽĨ�
ĐĂŶŶĂďŝŶŽŝĚ�ƌĞĐĞƉƚŽƌ�Ϯ�;��ϮͿ�ŝŶ�d' �ƌĞƟŶĂƐ�;ϭ͘ ϱ�ĨŽůĚƐ�Žǀ ĞƌWT; p=0.032) and this result was consistent with
ƉůŽƚ�ƉƌŽĮ ůĞ�ŐƌĂƉŚƐ�ĂŶĚ�ŇƵŽƌĞƐĐĞŶĐĞ�ŝŶƚĞŶƐŝƚǇ�ŝŶ�ĂŶƟ-CB2 immuno-ƐƚĂŝŶĞĚ�ĐƌǇŽƐĞĐƟŽŶƐ͘ �E Ž�ƐƚĂƟƐƟĐĂůůǇ�
significant differences were found for the other enzymes and receptors of the ECS, though linear regression 
ĂŶĂůǇƐŝƐ�ĨŽƌ�ŝŶĚŝǀ ŝĚƵĂů�ĂŶŝŵĂůƐ�ƐŚŽǁ ĞĚ�Ă�ƐŝŐŶŝĮ ĐĂŶƚ�ĐŽƌƌĞůĂƟŽŶ�ďĞƚǁ ĞĞŶ���Ϯ�ĂŶĚ�ĨĂƩǇ�ĂĐŝĚ�ĂŵŝĚĞ�ŚǇĚƌŽůĂƐĞ�
(FAAH) (r=0.787; p=0.021), diacylglycerol lipase α/β (DAGLα/β) (α: r=0.740; p=0.036 – β: r=0.927; p<0.001), 
and APP (r=0.681; p=0.063). Overall, these findings suggest that the ECS play a role in AD-ĂƐƐŽĐŝĂƚĞĚ�ƌĞƟŶĂů�
ŝŶŇĂŵŵĂƟŽŶ͕ �ƌĞƐĞŵďůŝŶŐ�ƚŚĞ����ďƌĂŝŶ͕ �ĂŶĚ�ĨƵƌƚŚĞƌ�ƐƵƉƉŽƌƚ�ƚŚĞ�ĐŽƌƌĞůĂƟŽŶ�ďĞƚǁ ĞĞŶ�ƌĞƟŶĂů�ĚǇƐƌĞŐƵůĂƟŽŶ�
and AD.

dŚŝƐ�ŝŶǀ ĞƐƟŐĂƟŽŶ�ǁ ĂƐ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�/ƚĂůŝĂŶ�D ŝŶŝƐƚƌǇ�ŽĨ�hŶŝǀ ĞƌƐŝƚǇ�ĂŶĚ�ZĞƐĞĂƌĐŚ�;D hZͿ�ƵŶĚĞƌ�ƚŚĞ�
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Abstract

�Žǁ Ŷ�ƐǇŶĚƌŽŵĞ�;�^Ϳ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ĨƌĞƋƵĞŶƚ�ŐĞŶĞƟĐ�ĐĂƵƐĞ�ŽĨ�ŝŶƚĞůůĞĐƚƵĂů�ĚŝƐĂďŝůŝƚǇ�ĂŶĚ�Ă�ŐĞŶĞƟĐ�ĨŽƌŵ�ŽĨ�
Alzheimer’s disease (AD). Brain insulin resistance greatly contributes to AD development in the general
ƉŽƉƵůĂƟŽŶ�ĂŶĚ�ƉƌĞǀ ŝŽƵƐ�ƐƚƵĚŝĞƐ�ĨƌŽŵ�ŽƵƌ�ŐƌŽƵƉ�ƐŚŽǁ ĞĚ�ĂŶ�ĞĂƌůǇ�ĂĐĐƵŵƵůĂƟŽŶ�ŽĨ�ŝŶƐƵůŝŶ�ƌĞƐŝƐƚĂŶĐĞ�
markers in DS brain, already in childhood, and even before AD onset. Among the strategies to ameliorate
ƚŚĞ�ĂĐƟǀ ĂƟŽŶ�ŽĨ�ďƌĂŝŶ�ŝŶƐƵůŝŶ�ƐŝŐŶĂůŝŶŐ͕�ƚŚĞ�ŝŶƚƌĂŶĂƐĂů�ĚĞůŝǀ ĞƌǇ�ŽĨ�ďŝŽůŽŐŝĐƐ͕ �ƐƵĐŚ�ĂƐ�ƉĞƉƟĚĞƐ͕ �ǀ ŝĂ�the nose-
to-ďƌĂŝŶ�ƌŽƵƚĞ�ŝƐ�ŽĨ�ŝŶĐƌĞĂƐŝŶŐ�ŝŶƚĞƌĞƐƚ�ĚƵĞ�ƚŽ�ƚŚĞŝƌ�ŚŝŐŚ�ƉŽƚĞŶĐǇ�ĂŶĚ�ƐĞůĞĐƟǀ ŝƚǇ͘�t Ğ�ƚĞƐƚĞĚ�ƚŚĞ�Ğī ĞĐƚƐ�
ƉƌŽŵŽƚĞĚ�ďǇ�ƚŚĞ�ŝŶƚƌĂŶĂƐĂů�ĂĚŵŝŶŝƐƚƌĂƟŽŶ�ŽĨ�ƚŚĞ�<z��^Z<�ƉĞƉƟĚĞ�ŝŶ�dƐϮ�ũĞ�ŵŝĐĞ�;Ă�ŵƵƌŝŶĞ�ŵŽĚĞů�ĨŽƌ��^Ϳ͘ �
KYCCSRK is known for its ability to ĨŽƐƚĞƌ�ŝŶƐƵůŝŶ�ƐŝŐŶĂůŝŶŐ�ĂĐƟǀ ĂƟŽŶ�ďǇ�ĚŝƌĞĐƚůǇ�ŝŶƚĞƌĂĐƟŶŐ�ĂŶĚ�ĂĐƟǀ ĂƟŶŐ�
ƚŚĞ�ŝŶƐƵůŝŶ�ƌĞĐĞƉƚŽƌ�;/ZͿ�ĂŶĚ�ƚŚĞ��<d�ƉƌŽƚĞŝŶ͘ �dŚĞƌĞĨŽƌĞ͕�ƚŚĞ�<z��^Z<�ƉĞƉƟĚĞ�ŵŝŐŚƚ�ďĞ�Ă�ƉƌŽŵŝƐŝŶŐ�
molecule to overcome insulin resistance. Our results show that KYCCSRK rescued insƵůŝŶ�ƐŝŐŶĂůŝŶŐ�ĂĐƟǀ ĂƟŽŶ�
and increased mitochondrial complexes levels (OXPHOS) in the brain of Ts2Cje mice. Moreover, we
ƵŶĐŽǀ ĞƌĞĚ�ŶŽǀ Ğů�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�ƚŚĞ�<z��^Z<�ƉĞƉƟĚĞ͕�ŝŶĐůƵĚŝŶŐ�ŝƚƐ�Ğĸ ĐĂĐǇ�ŝŶ�ƌĞĚƵĐŝŶŐ��zZ<ϭ��
(triplicated in DS) and BACE1 protein levels, which resulted in reduced AD-like neuropathology in Ts2Cje
ŵŝĐĞ͘��ƚ�ůĂƐƚ͕ �ƚŚĞ�ƉĞƉƟĚĞ�ĞůŝĐŝƚĞĚ�ŶĞƵƌŽƉƌŽƚĞĐƟǀ Ğ�Ğī ĞĐƚƐ�ďǇ�ĂŵĞůŝŽƌĂƟŶŐ�ƐǇŶĂƉƟĐ�ƉůĂƐƟĐŝƚǇ�ŵĞĐŚĂŶŝƐŵƐ�
that are altered in DS due to the imbalance between inhibitory vs excitatory currents. Our results represent
a step forward in searching for new molecules useful to reduce intellectual disability and counteract AD
development in DS.
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�Žǁ ŶƌĞŐƵůĂƟŽŶ�ŽĨ�ǌĞďƌĂĮ ƐŚ�ŶĞƵƌĂŵŝŶŝĚĂƐĞ�ŶĞƵϯ ͘ Ϯ�Ăī ĞĐƚƐ�ƐŬĞůĞƚĂů�ŵƵƐĐůĞ�
development: new insight into the biochemistry of muscle pathologies

Daniela Zizioli ͕ �̂ ŝůǀ ŝĂ��ŽĚĞŶŽƫ ͕ �D ĂƌƚĂ�D ĂŶǌŽŶŝ͕��ůĞƐƐĂŶĚƌŽ�&ĂŶǌĂŶŝ͕�' ŝƵůŝĂŶĂ��ĞŶĂŐůŝĂ͕ ��ůĞŶĂ�D ĂƐƐĂƌĚŝ͕�

' ŝƵƐĞƉƉĞ��ŽƌƐĂŶŝ͕��ƵŐĞŶŝŽ�D ŽŶƟ

hŶŝƚ�ŽĨ��ŝŽƚĞĐŚŶŽůŽŐǇ͕��ĞƉƚ͘ �ŽĨ�D ŽůĞĐƵůĂƌ�ĂŶĚ�dƌĂŶƐůĂƟŽŶĂů�D ĞĚŝĐŝŶĞ͕��ƌĞƐĐŝĂ͕ �/ƚĂůǇ

Abstract

^ŝĂůŝĚĂƐĞƐ�ĂƌĞ�ŐůǇĐŽŚǇĚƌŽůǇƟĐ�ĞŶǌǇŵĞƐ�ƚŚĂƚ�ƌĞŵŽǀ Ğ�ƚĞƌŵŝŶĂů�ƐŝĂůŝĐ�ĂĐŝĚƐ�ƌĞƐŝĚƵĞƐ�ĨƌŽŵ�ŶŽŶ-reducing ends of
glycoconjugates. They have been recognized as catabolic enzymes that, working within different subcellular 
compartments and can ensure the proper turn-over of glycoconjugates. Four mammalian sialidases exists,
ŶĂŵĞůǇ�EĞƵϭ͕ �EĞƵϮ͕ �EĞƵϯ�ĂŶĚ�EĞƵϰ�ǁ ŝƚŚ�Ěŝī ĞƌĞŶƚ�ƐƵďĐĞůůƵůĂƌ�ůŽĐĂůŝǌĂƟŽŶ͕ �Ɖ, �ŽƉƟŵƵŵ�ĂŶĚ�ƐƵďƐƚƌĂƚĞ�
preferences. In zebrafish the scenario is more complicated because seven different sialidases, with 
ƐŝŐŶŝĮ ĐĂŶƚ�ŝĚĞŶƟƚǇ�ƚŽ�ƚŚĞŝƌ�ŵĂŵŵĂůŝĂŶ�ĐŽƵŶƚĞƌƉĂƌƚƐ͕ �ŚĂǀ Ğ�ďĞĞŶ�ŝĚĞŶƟĮ ĞĚ͘ ��ĞďƌĂĮ ƐŚ�ŶĞƵϯ ͘ Ϯ�ďĞŚĂǀ ĞƐ�ĂƐ�ƚŚĞ�
ŚƵŵĂŶ�ĐǇƚŽƐŽůŝĐ�ƐŝĂůŝĚĂƐĞ�E �hϮ�ǁ ŚŝĐŚ͕ �ŝŶ�ƚƵƌŶ͕ �ŝƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƐŬĞůĞƚĂů�ŵƵƐĐůĞ�Ěŝī ĞƌĞŶƟĂƟŽŶ�ĂŶĚ�ĞǆŚŝďŝƚƐ�Ă�
broad substrate specificity toward gangliosides and several glycoproteins. NEU2 may facilitate the process 
of myogenesis by ensuring the correct turn-over of glycosylated proteins through the processing of free
oligosaccharides or misfolded glycoproteins that are released into cytosol. In zebrafish neu3.2 is expressed 
ĚƵƌŝŶŐ�ƐŽŵŝƚĞƐ�ĚĞǀ ĞůŽƉŵĞŶƚ�ĂŶĚ�ƚŚĞ�ĞŶǌǇŵĂƟĐ�ĂĐƟǀ ŝƚǇ�ŽĨ�ƚŚĞ�ĞŶĐŽĚĞĚ�ƉƌŽƚĞŝŶ�ŚĂƐ�ďĞĞŶ�ĚĞƚĞĐƚĞĚ�ŝŶ�
skeletal muscle and heart of adult animals. Using splice-blocking morpholino severe embryonic defects can
be observed, mainly in somites, heart and anterior-ƉŽƐƚĞƌŝŽƌ�ĂǆŝƐ�ĨŽƌŵĂƟŽŶ͘ ��ƉƉƌŽƉƌŝĂƚĞ�ĐŽŶƚƌŽůƐ�
ĐŽŶĮ ƌŵĞĚ�ƚŚĞ�ƐƉĞĐŝĮ ĐŝƚǇ�ŽĨ�ƚŚĞ�ŽďƐĞƌǀ ĞĚ�ƉŚĞŶŽƚǇƉĞ�ĂŶĚ�ĐŽŝŶũĞĐƟŽŶ�ŽĨ�ŵZE ��ĞŶĐŽĚŝŶŐ�ƚŚĞ�ƌĂƚ�EĞƵϮ�
ortholog in morphants rescued the phenotype. Myog and myod expression, two transcrŝƉƟŽŶĂů�ĨĂĐƚŽƌƐ�
ƌĞŐƵůĂƟŶŐ�ŵǇŽďůĂƐƚƐ�Ěŝī ĞƌĞŶƟĂƟŽŶ͕ �ǁ ĂƐ�ĂůƚĞƌĞĚ�ŝŶ�ŵŽƌƉŚĂŶƚƐ͘ ��ůƚĞƌĞĚ�ŵƵƐĐƵůĂƚƵƌĞ�ĨŽƌŵĂƟŽŶ�ǁ ĂƐ�
ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ĚĞĨĞĐƟǀ Ğ�ůŽĐŽŵŽƚŽƌ�ďĞŚĂǀ ŝŽƌ͘�dŚĞƐĞ�ĚĂƚĂ�ĂƌĞ�ĐŽŶƐŝƐƚĞŶƚ�ǁ ŝƚŚ�ƚŚĞ�ĨĞĂƚƵƌĞƐ�ŽĨ�ƐŽŵĞ�
ƉĂƚŚŽůŽŐŝĞƐ�ƌĞůĂƚĞĚ�ƚŽ�ŵƵƐĐůĞ�ĨŽƌŵĂƟŽŶ�ĂŶĚ ƐƵƉƉŽƌƚ�ƚŚĞ�ƵƐĞ�ŽĨ�ǌĞďƌĂĮ ƐŚ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ƚŚĞŝƌƐ�ďŝŽĐŚĞŵŝĐĂů�
pathogenesis.
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