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ENABLE
what is it about?
The European Academy for Biomedical Science (ENABLE) consortium is a
collective initiative of four cutting-edge biomedical research institutes (IRB
Barcelona, RIMLS, CPR and SEMM) and a science communication agency,
Scienseed. These organisations have convened to steer the open exchange
of ideas through an innovative concept of international interdisciplinary
gatherings involving audiences from a wide range of disciplines, cultures,
and generations.
Supported by the European Commission, the ENABLE project seeks to
connect promising European researchers of tomorrow with prominent
scientists of today, with the aim to inspire them and provide them with the
necessary tools to excel in their careers.
To accomplish this ambitious goal, a Committee comprised of PhD students
and postdoctoral fellows from the different institutions is responsible for
organising the scientific symposia to celebrate achievements in the life
sciences, from basic molecular science to novel treatments for patients.
The symposium will be held every year for the next four years and one of
the institutes of the consortium will be the host.
In parallel to the scientific symposia, ENABLE also offers a wide range of
career development activities and the opportunity for participants to get
acquainted with employment opportunities inside and outside academia.
Finally, ENABLE seeks to disseminate science among the general public
through a variety of outreach activities for an adult audience, as well as for
primary and secondary school children.
ENABLE will undoubtedly establish a network that promotes efficient and
synergistic scientific exchange among students, scientists, educators and
the general public throughout Europe.
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This project has received funding from the Europen Union ‘s Horizon 2020 research
and innovation programme under grant agreement No 724115.
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WELCOME
by the Organizing Committee

It is with great pleasure that we welcome you all to the first European PhD Symposium
organised by ENABLE: “Breaking Down Complexity: Innovative models and techniques
in Biomedicine”. What months ago was just a blank page has now become a reality: PhD
students and postdocs from centres all around Europe have gathered ideas and joined forces
to bring together high quality science, career development, and outreach activities in one
project - ENABLE.
The organisation of the first ENABLE conference has been a challenging experience, where
communication, creativity, motivation, and time management skills have been the keystones
of the process. Much has been learnt during this experience and the rewarding outcome has
been the enthusiastic response from all over the world and the final launch of this great event.
We would like to thank all the distinguished speakers who have kindly agreed to join us for
this symposium and the scientists who have come from all over the world to participate. We
hope that we have succeeded in providing a basis for challenging and enriching scientific
discussions. You are the heart of the symposium and we value your contribution to the success
of the event.
The event would not have been possible without the support of the members of the four
participating research institutes. They have guided us throughout the organisational process
and placed their trust in PhD students and postdocs to shape the symposium.
We would like to give special thanks to Scienseed for designing the necessary materials and
for working hand-in-hand with us to disseminate science among the general public.
Special mention must go to our sponsors, particularly those that have actively contributed to
the symposium and provided workshops and new career perspectives for our participants.
Finally, we would like to acknowledge generous financial support from the European
Commission.
We hope that you enjoy the ENABLE symposium and that it serves to strengthen your
knowledge and provide networking opportunities for your future career.

ENABLE 2017 Committee
Barcelona, Spain
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03
CAREER DAY
What is it about? - 15th of November 2017

The ENABLE Career Day is one of the core activities of the 1st European
PhD and Postdoc Symposium. The aim of the event is to create a common
ground where PhD students and postdocs from all over Europe can interact
with professionals from different areas to discuss career perspectives
beyond the bench. Furthermore, the career day will provide attendees with
active training to strengthen the necessary skills to effectively manage their
professional development. Career Day activities include:
• Career chats
• Workshops
• Opportunity fair
The Career Day has been organised in collaboration with PCB and IBEC.
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CAREER DAY PROGRAMME, 15th OF NOVEMBER

8:00

Registration

Opening Session – Auditorium

8:45
9:00
9:10
9:35
9:50

Welcome (ENABLE Organizers)
Ana Arana Antelo,
European Commission, DG Research & Innovation
Directors of organizing institutes
(IRB Barcelona, CPR, RIMLS, SEMM, Scienseed)
The skills nobody teaches you
(HFP Consulting)
Pitch your Company 1
(MDPI - SIGMA - IEB - NATURE - MIND THE BYTE)

Opportunity fair

Career chats

10:50
13:30

Workshops

th

(7 floor)
(Pati de Columnes
th
and 8 floor)
10:20
Coffee break

th

(6 floor)

10:45

Workshops

13:45

Lunch (Pati de

11:30

Lunch (8th floor)

Coffee break indicated by
trainers (Room 65)
Columnes)

Plenary Session – Auditorium
14:45
15:00

Horizon 2020: What's in there for young researchers?
(David Pina – European Commission)
Pitch your Company 2
(MERCK VENTURES - ASPHALION- HPC NOW - BIOCAT RESPORA)

Opportunity fair

	
  

Career chats

Workshops

th

(7 floor)
(Pati de Columnes
th
and 8 floor)
15:30
16:00
17:00
Coffee break
17:30
17:30
18:45 End of the Career Day
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th

(6 floor)

15:45

Workshops

Coffee break indicated by
trainers (Room 65)

CAREER CHATS, 7th FLOOR

Room 1

Room 2

Room 3

Room 4

11:30

Robert
Soliva

David Pina

Nana Aba
Williams

12:00

Robert
Soliva
Nana Aba
Williams
Joan
Guinovart

David Pina

Oscar
Flores
Oscar
Flores
René
Bindels

Cristina
ArimanyNardi
Ignacio
Bermúdez
Ignacio
Bermúdez
Guillermo
Montoya

David Pina

17:30

Nuno
Alves
Nuno
Alves
Anna Serra

18:00

Anna Serra

Daniela Ruffell

Vicente
Tur
Vicente
Tur
Laia
Crespo
Laia
Crespo

Paloma
Arias
Paloma
Arias
Laura
Rodriguez
Laura
Rodriguez

12:30
13:00
16:00
16:30

	
  

Cristina
Arimany-Nardi
Pier Giuseppe
Pelicci

Room 1

Room 2

David Pina
Daniela Ruffell

Room 3

Room 4

WORKSHOPS, 6th FLOOR

Room 1
10:45

What's next

Room 2

Do I have a potential
discovery?
Intellectual Property
Valuation and
Knowledge Transfer

Room 3
Scientific
writing

Coffee break indicated by trainers (Room 65)

Room 1

15:45

Set your
goals and
Time
management

Room 2

Am I thinking about a
Biotech-based
Company? Business
Planning and
Innovation in life
sciences

Room 3

Science
communic
ation and
public
engageme
nt

Coffee break indicated by trainers (Room 65)
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Room 5

Guzmán
Sánchez

Room 5

Room 4
Transferable
skills

Room 4
How to
prepare for a
job interview

03
CAREER DAY
Career chats

Broaden your horizon talking to professionals
What is it?
Career Chats overcome the classical format of career development
roundtables providing a more direct interaction between PhD and Postdocs
and professionals that hold a PhD but moved beyond academic research
like industry CEOs, consultants, editors or science communicators.
How does it work?
Each session will last 30 min and will involve 15-20 participants who will
have the opportunity to interact with and ask questions to the professional
participating in that session. At the end of the allotted time, participants will
move on to another Career Chat with a different professional.
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CAREER DAY
Career chats - meet the professionals
Robert Soliva

Having completed his Bachelor Degree in Molecular Biology in the
UK, Robert Soliva decided to switch field and he finished his thesis on
Computational Chemistry and Molecular Modelling at the University of
Barcelona. He was later in charge of the Computational Chemistry and
Biology Department in one of the reference pharmaceutical companies
in Spain, where he gained more than 12 years’ experience in drug
development. From 2011 to 2016 he worked at ZBM Patents and
Trademarks, where he drew up patentability and freedom of operation
reports, in addition to drafting patents in the life sciences field. He is
now Chief Scientific Officer of Nostrum Biodiscovery, the first joint IRB
Barcelona and BSC spin-off.

Oscar Flores

Oscar Flores is Computer Engineer (UPC 2009), Doctor in Biomedicine
(UB 2014) and MBA (ESADE 2015). He did his PhD in the Joint BSCCRG-IRB Programme in Computational Biology in Prof. Modesto
Orozco’s group, where he applied bioinformatics techniques to the
analysis of genetic and epigenetic data. Oscar was awarded the PhD
Extraordinary Award (Summa Cum Laude) for his PhD Thesis and a
Unique Talent scholarship by ESADE.. In January 2015, he founded
Made of Genes, a company devoted to personal genomics which has
raised more than 1M €. Two years after its launch, this company now
employs 15 full-time members of staff. Made of Genes has received
numerous international awards, including the MIT Technology Review
Innovators. Under 35 and the Dubai Future Accelerators. Made of
Genes is currently working with Etisalat, the largest Telecom company
in the Middle East, to deploy a National Genome Databank in the
United Arab Emirates.

Anna Serra

Anna Serra is the Communication and Business Development Director
at the Barcelona Science Park. She holds a PhD in Chemistry from the
Autonomous University of Barcelona. After two years of postdoctoral
training in France (ESPCI and ENS centres), she returned to Barcelona
and started working at Intelligent Pharma as a Business Development
Manager. After four years with that start-up, she moved to OPKO, an
international pharmaceutical company, where she served as Export
Manager for three years. Finally, last December she joined the team at
the Barcelona Science Park.
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Laia Crespo

Laia Crespo joined Ysios Capital, a venture capital firm specialized
in human health, in 2009 and she is currently Investment Director.
She has been a Board Observer at AM-Pharma (The Netherlands)
and currently serves on the board of OxThera (Sweden), Minoryx
Therapeutics (Barcelona) and Inbiomotion (Barcelona). Prior to
joining Ysios she assessed commercial and scientific licensing-in
opportunities as part of the European New Business Development
team of Janssen-Cilag, a pharmaceutical company that belongs to
the Johnson & Johnson group. Laia developed her professional career
mainly in the biotechnology cluster of Cambridge, UK, from 20022007 in companies such as Spirogen (now AstraZeneca), Medivir and
UCB-Celltech. She holds a PhD in Chemistry from the University of
Barcelona (2002) and an MBA from the Cambridge Judge Business
School, University of Cambridge (2008).

Nana Aba Williams

Nana Aba Williams received a PhD in Medical Chemistry from
the University of Reading, UK, in 2005. After almost two years of
postdoctoral research at the Barcelona Science Park, she joined
Novartis (Oncology Department), where she trained and began a
career in clinical research management. After experience at Novartis
and other Contract Research Organisations, she moved to the
Barcelona Institute for Global Health (ISGlobal), where she currently
serves as Senior Project Manager.

David Pina

David Pina, who is Portuguese but was born in Paris, has worked at
the Research Executive Agency in Brussels since 2009, where he
has been responsible for the management of FP7 and H2020 grant
portfolios and organising evaluation exercises, first for the Marie Curie
Actions, and currently for the Spreading Excellence and Widening
Participation Programme. He graduated in Biochemistry from the
University of Coimbra, Portugal, and obtained his PhD from the
University of Salamanca, Spain. He was a postdoctoral fellow for three
years, first at the Curie Institute, France, and later at the University of
Cambridge, UK, before joining the Directorate-General for Research of
the European Commission back in 2007.

Cristina Arimany-Nardi

Cristina Arimany-Nardi is Managing Editor of the Journal of
Personalized Medicine and Scientia Pharmaceutica in MDPI. She
holds degree in Pharmacy and Biochemistry and a PhD in Biomedicine
from the University of Barcelona. After a short postdoctoral period at
the same university, she moved into the scientific publishing field, in
the new office that MDPI opened in Barcelona last year.
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Nuno Alves

Nuno Alves studied for his PhD in the Department of Clinical
Neurosciences at the University of Cambridge, UK, where his clinical
research focused on nerve regeneration after injuries to the central
nervous system. During his time at the University of Cambridge, he
co-founded Cambridge Squared, a technologic consultancy, and
Innovation Forum, an organisation which seeks to foster interaction
between Academia, Industry and Policy makers. Innovation Forum has
expanded internationally and now has branches in thirteen countries.
Nuno is currently working as a Business Developer at Stevenage
Bioscience Catalyst where his main role is to build and maintain a
strong network within the bioscience sector in the region and across
the UK. Nuno comes from Portugal and had lived in five countries
before starting his PhD at Cambridge.

Laura Rodríguez

Laura Rodríguez holds a degree in Biotechnology (Autonomous
University of Barcelona), a Master’s degree in Molecular Biotechnology
(University of Barcelona (UB)) and a PhD in Biotechnology from
the School of Pharmacy (UB). She has five years’ experience in
biomedical research at the national and international level (UB,
and Queen’s University Belfast). In the field of innovation, she has
completed a postgraduate course in Innovation Management (UAB)
and participated in training programmes such as the “Summer School
in Innovation and Business Creation”, organised by EIT Health, and
“CaixaImpulse”, run by Caixa Capital Risc and the Fundació La Caixa.
She has been working in the Innovation and Knowledge Transfer Unit
at the Vall d’Hebron Research Institute (VHIR) in Barcelona since
2015. In addition, Laura is a lecturer on the Pharmacy degree course
at the UB and on the Master’s course on Translational Biomedical
Research at VHIR.

Paloma Arias Ramos

Paloma Arias Ramos is Sales Manager of the Academic Segment at
MERCK. She holds a degree in Biochemistry and Molecular Biology
from the Autonomous University of Madrid. In 1997, she completed a
Ph.D. in the same field in Dr. Francisco Malpartida Romero’s lab at the
National Center for Biotechnology (CNB) in Madrid. She then moved
into the private sector, working for Sigma-Aldrich as Technical Service
Specialist first and then as Sales Development Specialist.
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Ignacio Bermúdez

After obtaining a B.Sc. in Pharmacy in 2001, Ignacio Bermúdez
started his scientific career by studying an Experimental Masters
in Pharmacology. In 2003 he obtained his Ph.D. for his work on the
implications of topoisomerases in the chromatin structure of S.
cerevisiae, in Joaquim Roca´s team at CSIC-IBMB-PCB. Those years
provided him with the scientific background and project-managing
skills needed to step into the cosmetic and pharmaceutical industry.
His first post was Galenic Development Manager at Mesoestetic
Pharma Group, which he did for four years. His scientific background
allowed him to develop a sound scientific marketing strategy. During
those years he also gained expertise in galenic formulations and
scale-up processes. After spending a year at ISDIN as a Formulation
Development manager, he is now in charge of the technical department
at Prima-Derm, a cosmetic company based in Gavà specialized in
high-tech cosmetics and genetic tests related to aging and wellness.

Daniela Ruffell

Daniela obtained her PhD from the European Molecular Biology
Laboratory, within the Mouse Biology Unit at the Italian outstation
of Monterotondo. Her work focused on the transcriptional and posttranslational regulation of the transcription factor C/EBPβ, as well as
on its role in regulating macrophage polarization in a mouse model
of muscle inflammation. After her PhD, Daniela entered the world of
science publishing through an internship at The EMBO Journal. In
2007, she joined FEBS Letters as Editor and has been the Editorial
Manager since 2014.

Vicente Tur

Vicente Tur holds a B.Sc. in Biochemistry from the University Francisco
de Vitoria, in Spain. In 2002, he moved to Germany to do a Ph.D.
in Protein Design in Luis Serrano’s group at the European Molecular
Biology Laboratory (EMBL – Heidelberg). He defended his thesis at
the University of Heidelberg (Magna Cum Laude) and then moved
to Barcelona, with Luis Serran’s team, to the Center for Genomic
Regulation (CRG) as a postdoctoral researcher. In 2008, Vicente
entered the biotech industry as the High-Throughput Screening
Platform leader of Oryzon Genomics, where he worked on designing
laboratory assays for robotic platforms. Finally, he moved into the
Regulatory Affairs industry. In this regard, he has held the post of
Regulatory Affairs Manager at Asphalion for the last six years. His
eSubmissions team is in charge of the submission and maintenance
of Applications for Marketing Authorisations of medicinal drugs in
Europe, the United States and Switzerland.
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René Bindels

René Bindels is the scientific director of the Radboud Institute for
Molecular Life Sciences. After his MSc in Biology and his PhD at
the Radboud University in Nijmegen, he performed a Postdoc at
the University of Alabama at Birmingham (USA). He has been a full
professor at the Radboud University Medical Center since 2003.
As physiologist he is interested in the regulation of ion transport
processes in kidney and small intestine in health and disease. He is
also responsible for several physiology courses for medical and health
science students.

Guillermo Montoya

Guillermo Montoya is a group leader and research director at the
Protein Structure and Function program at Novo Nordisk Foundation
Center for Protein Research (CPR) at University of Copenhagen. Here
he combines x-ray crystallography and cryo-electron microscopy to
study different aspects of protein-DNA complexes and macromolecular
machines.
Guillermo Montoya began his scientific career at University of
Zaragoza where he obtained his PhD in chemistry in 1993. He then
found his passion for structural biology when he joined the Max Planck
Institute for Biophysics in Frankfurt as a postdoc. He later moved to the
European Molecular Biology Laboratory (EMBL) in Heidelberg where
he stayed for seven years, first as a postdoctoral fellow and later as a
research associate.
In 2002 Guillermo Montoya pursued a career as an independent group
leader at the Spanish National Cancer Center (CNIO) in Madrid and
was promoted to senior group leader in 2007. After 12 years in Madrid
Guillermo Montoya was recruited to CPR in 2014 to lead the new
research program in Structural Molecular Biology.
Guzmán Sánchez
Cofounder and accounts director, Scienseed SL
Guzmán is the co-founder of Scienseed, an agency for the
communication of science. Scienseed specialises in the use of multiple
types of narratives and formats to communicate research in the most
creative and effective way. The activity of the company ranges from
the production of videos, websites and animations, to publications,
social media campaigns and public engagement activities. In just
3 years Scienseed has managed to become responsable for the
communication of 4 large European research consortia as well as to
work with numerous national and international research institutions.
Guzmán is a doctor in molecular biology and, before jumping into
science communication, he worked as a researcher at institutions like
the University of Leeds (UK), Centro de Biología Molecular Severo
Ochoa (Spain), University of Montreal (Canada), University of Leicester
(UK) and the Max-Planck Institute (Germany).
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ier Giuseppe Pelicci

Pier Giuseppe Pelicci is Director of Research of the European Institute
of Oncology (IEO) and chairman of the Department of Experimental
Oncology of IEO, in Milan, since 1995. He is also full professor at
the University of Milan since 2004, scientific director of the European
School of Molecular Medicine (SEMM), cofounder and scientific
advisor of Genextra biotech and Scientific Director of Alleanza Contro
il Cancro (ACC), a network of 21 cancer research hospitals promoted
by the Ministry of Health, engaged in the set-up of cutting-edge
technology for the genetic screening of cancer patients, enabling at the
same time patients’ diagnosis and research. With a medical degree,
a specialty in Internal Medicine and a PhD in Molecular Biology, he
devoted his life to research, contributing to seminal discoveries in the
field having major impact on today’s clinical approach of treating cancer
patients, such as the identification/functional characterization of PMLRAR and mutated-NPM oncogenes and the definition of the molecular
basis of the current standard targeted treatment. More recently, he
has been focusing on the biological and molecular characterization of
normal and cancer stem cells, on the mechanisms of DNA damage,
on relapse acquired chemoresistance in leukaemia, and obesity as
cancer risk factor.
Joan J. Guinovart
Joan J. Guinovart is Director of the Institute for Research in Biomedicine
(IRB Barcelona) and emeritus professor at the University of Barcelona.
He received his PhD from the University of Barcelona and completed
his postdoctoral training at the University of Virginia.
Dr. Guinovart’s research focuses on glycogen metabolism, with special
emphasis on its alterations in diabetes and Lafora disease. He has
published over 170 articles on the subject and mentored more than 40
graduate students and postdocs.
Dr. Guinovart has served as President of the Spanish Society for
Biochemistry and Molecular Biology (SEBBM) and the Confederation of
Spanish Scientific Societies (COSCE). He has also served as member
of the Executive Committee of the Federation of European Biochemical
Societies (FEBS). He is the current President of the International Union
of Biochemistry & Molecular Biology (IUBMB). He was elected to the
Spanish Royal Academy of Pharmacy, the Institute for Catalan Studies
and the Academia Europaea. He has been recognized with the FEBS
Diplôme d’honneur and the St. George’s Cross of the Government of
Catalonia, among other distinctions. He holds an honorary doctorate
from the Andres Bello University (Santiago, Chile).
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03
CAREER DAY
Workshops

How to Achieve My Professional Goals
Workshops during the ENABLE career day are intensive courses for small groups to help the
personal and professional development of young researchers.
Experts from HFP Consulting, Biotechnology Business Institute, FEBS and Scienseed will
provide different workshops to help PhD students and Postdocs make effective decisions for
their future careers and prepare them to face professional challenges. Each workshop will last
3 hours and offers places for 16 to 20 participants, depending on the workshop. A separate
registration is necessary for participation in each workshop.

Workshop 1: Science communication and public engagement by
Scienseed
If science doesn’t resonate with society, it will not be trusted or supported. That’s why we need
to make sure the things that happen in the lab don’t stay in the lab and make it out there!
Goals of the workshop:
•
•

To learn how to transform a research result into an engaging story
To transmit that story using different channels and formats

Workshop 2: Scientific writing by FEBS
Writing is one of the most common means of expression for scientists. Their career success
depends to a great extent on how well they are able to transmit their results and research
plans in this way.
Goals of the workshop:
•
•

Become familiar with the structure and working of different science writing formats
Acquire the skills to become efficient writers of papers and research proposals
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Workshop 4: What’s next by HFP Consulting
Scientists are often trapped in the loop of not knowing what to do next in their career path,
being this inside or outside academia. In this workshop, participants will be guided towards
understanding where their interests lie, reflect on their goals and better assess which jobs
might suit them better.
Goals of the workshop:
•
•

Enable participants to make an informed decision about their future career
Stimulate a more proactive approach towards career choices

Workshop 3: Transferable Skills by HFP Consulting
Over the course of their careers, young researchers acquire a set of transferable skills that
they are not aware of and that are of great value when choosing a career path.
Goals of the workshop:
•
•

Raise awareness of one´s own skills set
Develop a competences profile

Workshop 6: Set your goals & Time Management by HFP Consulting
Participants will reflect on why it is important to have goals in career-related decision making
as well as in their scientific projects. By practicing on a personal goal, they will learn what the
characteristics of good goals are and how to set them properly.
Setting clear goals has a direct impact on the way we manage our time and, therefore, on our
productivity and quality of life. We will introduce a framework for organizing work productively,
setting priorities efficiently and managing time proactively.
Goals of the workshop:
•
•

Practice useful techniques for goal setting, applicable for both scientific projects and
career choices
Empower participants with a strategy for managing their time more efficiently

Workshop 5: How to prepare for a job interview by HFP Consulting
In this workshop, the general framework of the interview process will be introduced, how to
prepare for it and the elements needed for a successful job interview will all be discussed. In
addition, participants will be equipped with a strategy to answer any type of interview questions
and they will rehearse in mock interviews and practical exercises.
Goals of the workshop:
•
•

Practice useful tools to become confident with the selection process
Prepare participants to fill in various types of job applications, within or outside the
academic setting.
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Workshop 7: Do I have a potential discovery? Intellectual Property
Valuation and Knowledge Transfer by the Biotechnology Business
Institute
Understanding the added value and the economic potential of a scientific discovery is of
critical importance during the knowledge transfer process to the biomedical or biotechnological
business. During this workshop, the Biotechnology Business Institute will work through key
activities to manage innovation to the market.
Goals of the workshop:
•
•

Intellectual property identification, valuation and assessment
Knowledge transfer strategytly

Workshop 8: Am I thinking about a Biotech-based Company?
Business Planning and Innovation in life sciences by the
Biotechnology Business Institute
The number of biotech-based companies is steadily increasing and their relationship with the
pharmaceutical industry in life sciences is also growing hand-in-hand as a sectorial strategy.
During this workshop, the Biotechnology Business Institute will work through key activities to
succeed as a company in the sector of life sciences.
Goals of the workshop:
•
•

Learn how to structure, formulate and pitch a business plan
Funding strategy
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03
CAREER DAY
Opportunity fair

Where is the Next Challenge in your Career?
The ENABLE opportunity fair will be a unique occasion for young and
talented researchers to meet with companies and public organisations
and build up constructive interactions with people from various life science
sectors. Representatives will be present from:
• Pharmaceutical and Biotech companies
• Recruiting agencies
• Editing/publishing companies
• Academic organisations
• Scientific Societies
• Business schools
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03
CAREER DAY
Companies presenting

Merck is a leading science and technology company in healthcare, life science and
performance materials. Our pursuit is progress for people everywhere. That’s why we take
a closer look at things, ask questions and think ahead. We’ve been around for almost 350
years, yet our majority owners are still the descendants of Friedrich Jacob Merck, the man who
founded our company in Darmstadt, Germany in 1668. Since then, we have become a truly
global company, with 50,000 employees in 66 countries working on breakthrough solutions
and technologies. Merck products touch our lives in diverse ways. From sunscreen and sparkly
lipstick, to cancer therapies and technologies that affect how people will live and work in the
future. But it’s not just products that make us unique. Our employees and our culture also set
the Merck brand apart.

Merck Ventures is the strategic, corporate venture capital arm of Merck. Its mandate is to invest
in innovative technologies and products with the potential to significantly impact Merck‘s core
business areas. From our headquarters in Amsterdam and offices in the US and Israel we
invest globally in transformational ideas driven by great entrepreneurs. Merck Ventures takes
an active role in its portfolio companies and teams up with entrepreneurs and co-investors
to translate innovation towards commercial success. Merck Ventures has a significant focus
on early-stage investing and company creation including the creation of spin-offs to leverage
Merck‘s science and technology base.

Mind the Byte is a bioinformatics company specialized in computational drug discovery using
a pay-per-use SaaS platform (Software as a Service) located at the Barcelona Science Park
and the Copenhagen Bio Science Park. We are pioneers in the use of SaaS technology for
computational drug design, Big Data and Machine Learning. Our goal is to make in-silico
drug discovery easily accessible, scalable, and affordable to accelerate the development
of new drugs through our unique platform and consultancy services. We work with over 30
biotechnology, pharmaceutical and veterinary companies as well as research centres and
universities around the world. We have also been committed to R&D from day one in order to
continue offering the cutting edge technologies and services. Mind the Byte has collaboration
agreements with local and international universities and research institutes to discover new
methods and algorithms for data processing in biomedical research. In this regard, are
members of several consortia funded by the EU.
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Design Health Barcelona (d·HEALTH Barcelona) is a postgraduate program inspired in
the prestigious Stanford University’s Biodesign Fellowship that transforms students into
healthcare entrepreneurs. During 9 months, multidisciplinary teams made up of four people
with backgrounds in Life Sciences, Engineering, Business and Design will enjoy a full cycle of
innovation – from need identification in hospitals to invention and early-stage implementation
, and will be mentored by more than 70 international experts . As part of the EIT Health
consortium, during the program the d·HEALTH teams have the opportunity to meet and interact
with similar projects in Europe: validating needs in other ecosystems (Karolinska/ Sweden
and Galway/Ireland), connecting with other biomedical and entrepreneurship ecosystems and
meeting fellows from other programs sharing experiences.

The Biotechnology Business Institute was founded in 2013 not just as a business school but
as an active stakeholder for the international Pharma & Biotech sector in life sciences and
drug discovery. As a consequence, our students not only receive the best training programs
available, but also become, from the first day, professionals and members of the community.
Our programs are within the ‘discover and transfer’ initiative where in collaboration with two
of the main technology transfer offices in Barcelona, our students work on real patents for
the development of real drug candidates. Also, IEB International Seminars with professionals
from global positions, our Team Building weekend and the Leadership Weekend, bring
an international and business perspective on the sector. Our mission is to grow young
professional profiles into future leaders to be part of the best institutions, companies and
national healthcare systems. Innovation, biotechnology, technology transfer, pharmaceutical
industry, life sciences, healthcare, all serve to improve people’s life, and that is our vision.

HPCNow! provides its customers with technology and solutions to address complex issues in
the field of high performance computing, data storage, and Big Data systems. HPCNow! can
offer experts in services that span multiple areas, including cluster design and installation,
supercomputer administration and deployment, and optimization of distributed file systems.
Our company also offers training and consulting services for public and private companies
in science and engineering sectors. Additionally, we contribute to the development of several
open source projects related to HPC. HPCNow! provides its customers with the best solutions,
getting the most out of their systems and maximizing the investment made. HPCNow! is a
consulting business mainly working in supercomputing. We stand out from our competitors
by offering our extensive knowledge and expertise in HPC. We have worked and collaborated
in this area with many companies and institutions in several sectors: pharmaceutical,
biotechnological, chemical, meteorological, automotive, aeronautical, banking, ect.
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Asphalion is an international Scientific and Regulatory Affairs consultancy, with offices in
Barcelona and Munich. We collaborate with Pharma and Biotech companies facilitating Drug
Development and Regulatory Affairs projects for Drugs, Biologics, Biosimilars, ATMPs and
Medical Devices. Our involvement ranges from early development, through to registration
and post-commercialization phases. Since the company was founded in 2000, we have
consistently grown and now have a team of over 80 employees with backgrounds in all areas of
life sciences. Our consultants are experts in their fields and are in direct contact with European
agencies for the implementation of new regulatory standards. We provide global services and
work for hundreds of clients from around the world.

At MDPI, we aim to best serve science by making all content openly available while offering
rigorous, fair, peer-review and maintaining a rapid publication process (less than 50 days in
average). All articles submitted to MDPI journals appear under a CC BY license. MDPI stands
at the forefront of open access publishing and there are now over 170 peer-reviewed journals
in our portfolio. In 2016, over 90% of MDPI’s content was indexed by Web of Science. We also
support a wide range of initiatives to foster open science and scholarly exchange:
Sciforum.net—A platform for academic communication and collaboration where scholars can
organize their own conferences, free of charge.
Preprints.org—A multidisciplinary, not-for-profit platform for making research results available
prior to peer-review and formal publication.
JAMS (Journal and Article Management System)—A fully integrated manuscript and journal
management system for university presses and small publishers that incorporates all steps,
from submission to publication.

Springer Nature is a major new force in scientific, scholarly, professional and educational
publishing. By using its combined expertise, scale and the reach of our brands, the company
aims to grow and innovate in order to better serve academic researchers, students, teachers,
institutions, professionals and the wider public, by helping them discover more. Springer
Nature was created through the combination of Nature Publishing Group, Palgrave Macmillan,
Macmillan Education and Springer Science+Business Media in May 2015. This strategic
merger brought together these dynamic publishing houses with more than 150 years of history
behind them, as well as complementary geographic footprints and brand portfolios, a track
record of creativity and innovation, and a shared vision to advance knowledge and learning
around the world. The company numbers almost 13,000 staff in over 50 countries and has a
turnover of EURO 1.5 billion.
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Respora is a web-platform developed by scientists for scientists to find local experts for
theoretical brainstorming, technical tutorials and any other form of applied knowledge sharing.
The ultimate goal is to bring divergent thinking and complementary knowledge together and
thereby improving and accelerate the problem-solving process. Respora’s focus on local
community provides a tool to connect researcher’s expertise and increase collaboration within
academic institutes. This will lead to:
- Easy access of local applied knowledge
- Boost of professional self-confidence and motivation for scientists
- Increase of quality and efficiency of scientific research
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Other companies/institutions participating in the Opportunity Fair:
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04
MICROTALKS
Science in bars - 15th November

Young scientists will present their last achievements in the field of
biomedicine in a relaxed environment in pubs all around Barcelona. It is
the perfect opportunity for the general public and also for other scientists
to enjoy fresh science while having a drink and grabbing a bite. Talks will
be given in Catalan, Spanish and English and will take place at Mau Mau,
Glups, Bacanal Café and La Iguana at 19.30.
Maumau Bar (talks in English)
Eric Danner – Delbrück Center for Molecular Medicine. Berlin, Germany
Title: Genetically Modifying Humans to Cure Incurable Diseases

Tania Martins Garcia – Academic Medical Center. Amsterdam, The Netherlands
Title: From fetal to adult gut in a dish

Priya Hari - Institute of Molecular and Genetic Medicine. Edinburgh, UK
Title: Senescence: Protecting us from Cancer

Sophie Dithmer – Leibniz Institute for Molecular Pharmacology. Berlin, Germany
Title: The brain: even a brave warrior needs a helping hand

Corey Jones-Weinert – IFOM the FIRC Institute of Molecular Oncology. Milan, Italy
Title: Telomeres: does size really matter?

Amerigo Pagoto – University of Turin. Turin, Italy
Title: Making the unseen visible
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GLUPS! (talks in English)
Quentin Seisel – CNRS-CRBM. Montpellier, France

Title: Cell-Penetrating Peptides: Trojan Horses, cancer and unicorn tuning.

Linda Krause - Helmholtz Center Munich. Munich, Germany
Title: Are mathematicians your future doctors?

Huan Liu – Ludwig-Maximilians-Universität München. Munich, Germany
Title: Hold the door! Platelets stop bleeding and their origin

Claudia Cannavo - The University of Edinburgh. Edinburgh, UK
Title: Alzheimer’s disease: let’s stop neurones from dying

Martina De Santis - Comprehensive Pneumology Center, Helmholtz – ENG
Title: 3D bioprinting of lung tissue for transplantation

Tanja Tomic - Faculty of Pharmacy, University of Belgrade. Belgrade, Serbia
Title: Could ibuprofen prevent colorectal cancer?

Bacanal Café (talks in English and Spanish)
Dorien Feyaerts – Radboud University Medical Center. Nijmegen, The Netherlands
Title: Why our body attacks transplanted organs but not our babies.

Stine Lind Hansen – Univeristy of Copenhagen. Copenhagen, Denmark
Title: Where digestion starts!

Asimina Pantazi – University of Edinburgh. Edinburgh, UK

Title: I think I found the Achilles heel of cancer in the protein factory!

Alicia Perez Saturnino - IRB Barcelona. Barcelona, Spain

Title: El pez que se muerde la cola (y la regenera): una historia de células madre y
regeneración.

Rosa Martínez Corral – Universitat Pompeu Fabra. Barcelona, Spain
Title: Ser o no ser: toma de decisiones en células madre.

Irene Fernandez-Duran – Institute of Genetics and Molecular Medicine. Edinburgh, UK
Title: Senescencia celular: nuestra propia arma contra la progresión del cáncer.
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La Iguana (talks in Catalan and Spanish)
Estel Collado Camps – Radboud Institute for Molecular Life Sciences. Nijmegen, The
Netherlands
Title: Entrant per la força, però a tot color i amb elegància: una història sobre cèl·lules,
llum i medicina nuclear.

Aida Peña – IFIB - University Tübingen. Tübingen, Germany
Title: Ep cèl·lula, ha arribat la teva hora!

Anna Santaella – Donders Institute for Brain, Cognition and Behaviour // Radboud university
medical center. Nijmege, The Netherlands
Title: Podem canviar el curs de la malaltia de Parkinson.

Marta Acebron – Spanish National Cancer Research Centre (CNIO). Madrid, Spain
Title: Medicina personalizada para el cáncer

Victoria Gudiño – The Institute of Genetics and Molecular Medicine. Edinburgh, UK
Title: Pequeños cambios con grandes consecuencias en el cáncer de colon

Alejandra M. Ruiz Zapata – Radboud Institute for Molecular Life Science (RIMLS).
Nijmegen, The Netherlands.
Title: Hablemos de un estilo de POP que no tiene nada que ver con una canción.
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Microtalks locations
Microtalks will take place at four different bars: La Iguana, Bacanal Café,
Glups! and MAUMAU.
La Iguana is located in Sants neighbourhood, in Carrer de Rosés 46. How
to get there:
Metro L1 or L5 – Plaça de Sants
Metro L3 – Plaça del Centre
Bus 50 and D20 (Plaça de Sants). Bus H10 (Comtes de Bell Lloc - Viriat).

Mau Mau is located in Poble Sec neighbourhood, in Carrer de Fontrodona,
35. How to get there:
Metro L2 or L3 – Paral·lel
Bus 24 (Aldana – Ronda Sant Pau)
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Bacanal Café is located close to the city center, in Carrer Sepúlveda, 164.
How to get there:
Metro L1 – Urgell
Bus 24 (Sepúlveda – Muntaner)

Glups! is located in Passeig Sant Joan, 7 close to Arc de Triomf. To get
there:
Walking: from the main venue (Palauet Casades) – 20 min
Metro L1 – Arc de Triomf
Bus: 39 (Pg. Lluís Companys - Arc de Triomf) 51, 55 (Pg de St Joan Ausiàs March)
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05
SCIENTIFIC SYMPOSIUM
Breaking Down Complexity:
Innovative models and techniques in biomedicine
ENABLE is the 1st PhD and Postdoc Symposium at the European level. It
aims to highlight recent advances and applications of modern techniques
and models in biomedical research. This conference is organised by PhD
students and Postdocs from four international institutes and will feature
lectures from eight renowned invited keynote speakers. The scientific
programme covers a wide range of topics, from synthetic biology to
translational medicine. The symposium not only offers top-notch scientific
lectures but also opportunities for young scientists to interact with established
scientists during Masterclasses or the social ‘Tapas with Speakers’ events.
In this first edition of the scientific symposium, ENABLE is proud to welcome
more than 250 participants from all over Europe.
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SCIENTIFIC	
  PROGRAMME,	
  16th	
  OF	
  NOVEMBER	
  
Session	
  1	
  –	
  Auditorium	
  (Chair:	
  IRB	
  Barcelona)	
  
Building	
  the	
  Foundations	
  of	
  Biology:	
  Synthetic	
  and	
  Cellular	
  Research	
  
9:00	
   Welcome	
  
9:10	
   Prof.	
  Martin	
  Hanczyc,	
  University	
  of	
  Trento	
  (Italy)	
  
Droplet-‐based	
  protocell	
  models	
  with	
  embedded	
  metabolism	
  
10:00	
   Dr.	
  Anne-‐Sophie	
  Huart,	
  EMBL	
  (Heidelberg,	
  Germany)	
  
Molecular	
  mechanisms	
  behind	
  DAPK	
  regulation:	
  	
  
How	
  phosphorylation	
  switches	
  work	
  
10:15	
   Dr.	
  Laurent	
  Ladépêche,	
  ICFO-‐Institut	
  de	
  Ciències	
  Fotòniques	
  
(Barcelona,	
  Spain)	
  
Nanoscale	
  redistribution	
  of	
  NMDA	
  receptors	
  subunits	
  in	
  anti-‐
NMDA	
  receptor	
  autoimmune	
  encephalitis	
  
10:30	
  

Coffee	
  Break	
  	
  	
  (Pati	
  de	
  Columnes)	
  

11:00	
   Prof.	
  Elaine	
  Fuchs,	
  The	
  Rockefeller	
  University	
  (NY,	
  USA)	
  
The	
  cancer	
  stem	
  cell	
  niche	
  of	
  squamous	
  cell	
  carcinomas:	
  
Biology	
  and	
  impact	
  for	
  therapeutics	
  
11:50	
   Miriam	
  Contreras,	
  IBUB,	
  The	
  Institute	
  of	
  Biomedicine	
  
(Barcelona,	
  Spain)	
  
Definition	
  and	
  validation	
  of	
  targets	
  associated	
  with	
  resistance-‐
associated	
  metabolic	
  reprogramming	
  in	
  hematological	
  
malignancies	
  
12:05	
   Ariadna	
  Navarro-‐Aragall,	
  Institute	
  of	
  Ophthalmology,	
  UCL	
  
(London,	
  United	
  Kingdom)	
  
Combining	
  innovative	
  genetic	
  and	
  imaging	
  approaches	
  to	
  
define	
  mechanisms	
  regulating	
  aortic	
  arch	
  development	
  
12:30	
  

Master	
  Classes	
  –	
  session	
  1	
  (6th/7th	
  floor	
  rooms)	
  

13:30	
  

Lunch	
  (8th	
  floor)	
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SCIENTIFIC	
  PROGRAMME,	
  17th	
  OF	
  NOVEMBER
Session	
  2	
  –	
  Auditorium	
  (Chair:	
  CPR)	
  
The OMICS Revolution: Understanding the Layers of Life	
  
14:30	
   Prof.	
  Johan	
  Auwerx,	
  Ecole	
  Polytechnique	
  (Lausanne,	
  
Switzerland)	
  
Systems	
  genetics	
  approaches	
  to	
  explore	
  mitochondria	
  and	
  
aging	
  	
  
15:20	
   Guido	
  Van	
  Mierlo,	
  RIMLS	
  (Nijmegen,	
  the	
  Netherlands)	
  
Integrative	
  proteomics	
  reveals	
  a	
  protective	
  role	
  of	
  PRC2	
  for	
  the	
  
ground	
  state	
  pluripotent	
  epigenome	
  
15:35	
   Dr.	
  Mireya	
  Plass,	
  Max-‐Delbrück	
  Center	
  for	
  Molecular	
  Medicine	
  
(Berlin,	
  Germany)	
  
Cell	
  type	
  atlas	
  and	
  lineage	
  tree	
  reconstruction	
  of	
  whole	
  adult	
  
animals	
  by	
  single	
  cell	
  sequencing	
  
15:50	
  

Coffee	
  Break	
  	
  	
  (Patio	
  de	
  Columnes)	
  

16:20	
  

Prof.	
  Wolf	
  Reik,	
  Babraham	
  Institute	
  (Cambridge,	
  UK)	
  	
  
Epigenetics	
  programming	
  in	
  development	
  and	
  ageing	
  

17:10	
  

Nicolò	
  Caporale,	
  European	
  Institute	
  of	
  Oncology	
  (Milan,	
  Italy)	
  
From	
  cohorts	
  to	
  organoids:	
  Dose-‐response	
  patterns	
  of	
  
endocrine	
  disruption	
  in	
  human	
  neurodevelopmental	
  models	
  

17:25	
  

Flavia	
  Greiffo,	
  Ludwig	
  Maximilians-‐Universität	
  Munich	
  
(Germany)	
  
Quantitative	
  proteomics	
  reveals	
  novel	
  fibrotic	
  networks	
  of	
  
myeloid-‐derived	
  suppressor	
  cell	
  and	
  monocytes	
  in	
  IPF	
  

17:40-‐	
  
19:00	
  

POSTER	
  SESSION	
  1	
  (Patio	
  de	
  Columnes)	
  

20:00	
  

TAPAS	
  WITH	
  SPEAKERS	
  (Piscolabis	
  Rambla	
  Catalunya)	
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SCIENTIFIC	
  PROGRAMME,	
  17th	
  OF	
  NOVEMBER
Session	
  3	
  –	
  Auditorium	
  (Chair:	
  RIMLS)	
  
9:00	
  

In	
  Vitro	
  to	
  in	
  Vivo:	
  Modeling	
  Life	
  in	
  3D	
  
Prof.	
  Kristina	
  Havas	
  Cavalletti,	
  IFOM	
  (Milan,	
  Italy)	
  
Metabolism	
  and	
  Therapeutics	
  Resistance	
  in	
  Breast	
  Cancer	
  

09:50	
   Dr.	
  Juliette	
  Mouriès,	
  European	
  Institute	
  of	
  Oncology	
  (Milan,	
  
Italy)	
  
Gut	
  vascular	
  barrier	
  disruption	
  precedes	
  the	
  onset	
  of	
  type	
  2	
  
diabetes	
  
10:05	
   Fernando	
  Sotillo,	
  IRB	
  Barcelona	
  (Spain)	
  
Metabolic	
  dysfunction	
  drives	
  immune	
  complications	
  in	
  
Lysinuric	
  Protein	
  Intolerance	
  mouse	
  model	
  
10:20	
  

Coffee	
  Break	
  	
  	
  (Pati	
  de	
  Columnes)	
  

11:00	
   Prof.	
  Kim	
  Jensen,	
  BRIC	
  (Copenhagen,	
  Denmark)	
  
At	
  the	
  origin	
  of	
  intestinal	
  stem	
  cells	
  and	
  beyond	
  
11:50	
   Paolo	
  Falvo.	
  European	
  Institute	
  of	
  Oncology	
  (Milan,	
  Italy)	
  
Novel	
  role	
  of	
  obesity	
  in	
  the	
  development	
  of	
  acute	
  
promyelocitic	
  leukaemia	
  
12:05	
   Jordi	
  Badia-‐Ramentol,	
  IRB	
  Barcelona	
  (Spain)	
  
Targeting	
  the	
  TGF-‐β	
  pathway	
  of	
  cancer-‐associated	
  fibroblasts	
  
in	
  colorectal	
  cancer	
  metastasis	
  
12:30	
  

Master	
  Classes	
  –	
  session	
  2	
  (6th/7th	
  floor	
  rooms)	
  

13:30	
  

Lunch	
  (8th	
  floor)	
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SCIENTIFIC	
  PROGRAMME,	
  17th	
  OF	
  NOVEMBER
Session	
  4	
  –	
  Auditorium	
  (Chair:	
  SEMM)	
  
From	
  Discovery	
  to	
  Cure:	
  The	
  Future	
  of	
  Therapeutics	
  
Prof.	
  
Eytan	
  Ruppin,	
  University	
  of	
  Maryland	
  CBCB	
  (USA)	
  
14:30	
  
Genome	
  wide	
  identification	
  of	
  	
  genes	
  mediating	
  cancer	
  
resistance	
  to	
  targeted	
  and	
  immune	
  therapy	
  
	
  

15:20	
   Mariateresa	
  Zanobio,	
  University	
  of	
  Naples	
  Federico	
  II	
  (Italy)	
  
miR27a	
  acts	
  as	
  tumor	
  suppressor	
  in	
  RS4;11	
  leukaemia	
  cell	
  line	
  
by	
  targeting	
  14-‐3-‐3ϑ	
  AF4	
  and	
  MLL-‐AF4	
  chimera
	
  	
  

15:35	
   Anna	
  Grebinyk,	
  Wildau	
  Technical	
  University	
  of	
  Applied	
  Sciences	
  
(Wildau,	
  Germany)	
  
LEDs	
  as	
  excitation	
  source	
  for	
  fullerene	
  C60	
  photodynamic	
  
cancer	
  therapy	
  
Coffee	
  Break	
  	
  	
  (Pati	
  de	
  Columnes)	
  

15:50	
  

16:20	
   Prof.	
  Christian	
  Brander,	
  IrsiCaixa	
  (Barcelona,	
  Spain)	
  
Predictors	
  of	
  HIV	
  control	
  and	
  their	
  use	
  for	
  HIV	
  vaccine	
  design	
  
17:10	
   Rita	
  Ribeiro,	
  University	
  of	
  Leuven	
  (Belgium)	
  
MRI	
  of	
  new	
  USPIO-‐labeled	
  pancreatic	
  islets	
  for	
  real-‐time	
  in	
  vivo	
  
monitoring	
  of	
  transplanted	
  islets	
  in	
  a	
  diabetic	
  rat	
  model	
  
17:25	
   Sofía	
  Fernández-‐de-‐Retana,	
  Vall	
  d’Hebron	
  Research	
  Institute	
  
(Barcelona,	
  Spain)	
  
Characterization	
  of	
  ApoJ-‐reconstituted	
  high-‐density	
  lipoprotein	
  
(rHDL)	
  nanodisc	
  for	
  the	
  potential	
  treatment	
  of	
  cerebral
β-‐amyloidosis
	
  	
  	
  

17:40	
  

POSTER	
  SESSION	
  2	
  (Pati	
  de	
  Columnes)	
  

19:00	
  

Closing	
  remarks	
  and	
  awards	
  (Auditorium)	
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05
SCIENTIFIC SYMPOSIUM - ABSTRACTS
Session 1 - Building the Foundations of Biology:
Synthetic and Cellular Research
Martin Hanczyc
Univeristy of Trento, Trento, Italy
e-mail: martin.hanczyc@unitn.it

Droplet based protocell models with embedded metabolism
My work is focused on understanding the fundamental principles of living and evolving systems
through experimental science. To this end, I build synthetic systems where dynamic life-like
properties emerge when self-assembled systems are pushed away from equilibrium. I will
present an experimental model of bottom-up synthetic biology: chemically-active oil droplets.
This system has the ability to sense and metabolize. I will include discussion of motile droplet
behavior in the prebiotic context.
Biography
Martin Hanczyc is a Professor of biochemistry and Principal Investigator at the Centre for
Integrative Biology at the University of Trento, Italy. He studied Biology at the Pennsylvania
State University and then got his PhD in Genetics at the Yale University School of Medicine
under the supervision of Dr. Robert L. Dorit. After that, he acquired a strong expertise in nonequilibrium soft matter physics and started his own lab at the University of Southern Denmark,
becoming one of the world leading researchers in artificial biology, bio-inorganic chemistry and
nanobioscience. In 2014, he decided to join the University of Trento to integrate his expertise
in a more multidisciplinary context. His research is aimed at integrating various aspects of
artificial, synthetic and natural life, trying to assess the boundaries between living and nonliving organisms. In particular, Hanczyc’s lab is currently involved in: 1) developing strategies to
create artificial cells taking advantage of lipid bilayer interfaces and droplet-based emulsions;
2) developing robot interfaces to improve treatment and clean-up of wastewater for energy
generation; 3) take advantage of polymers of hydrogen cyanide to mimic and understand
early prebiotic chemistry on Earth. Furthermore, Prof. Hanczyc’s career has evolved not only
in academic institutions, but also in the private industry (as Chief Chemist in ProtoLife startup) and in public outreach projects and events (TED Talks, New Scientist, BBC, WIRED and
Scientific American) indicating the depth and the multidisciplinary nature of his career.
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Short talk 1 - Molecular mechanisms behind DAPK regulation: how phosphorylation
switches work
Anne-Sophie Huarta,b,2, Bertrand Simona, Haydyn Mertensa, Joshua Lubnerc, Jan-Erik
Hoffmannb, Koen Temmermana, Alen Piljićb, Daniel Schwartzc, Dmitri Sverguna, Carsten
Schultzb, Matthias Wilmannsa
a

European Molecular Biology Laboratory (EMBL) - Hamburg, German bEMBL - Heidelberg,
Germany cDepartment of Physiology and Neurobiology - University of Connecticut, USA
e-mail: huart@embl-hamburg.de

The tumor suppressors Death-Associated Protein Kinases (DAPKs) take a pivotal role in
regulating a multitude of cellular pathways including apoptosis, autophagy and cytoskeletal
dynamics. Their kinase activity is tightly regulated by cellular signaling, resulting in distinct
phosphorylation states of DAPK as well as modulation of regulatory protein interactions
of which Ca2+/calmodulin is the most important.[1] How cells achieve to integrate activity
regulation by these two disparate processes remains elusive to date. Here, we have further
unraveled the molecular mechanism balancing these intertwined regulatory events by
combining X-ray crystallography, small-angle X-ray scattering, in vivo fluorescence resonance
energy transfer microscopy, fluorescence anisotropy, cellular activity assays and proteomics.
We present crystal structures of DAPK1 [2] and DAPK2 in the presence of Ca2+/calmodulin
which both capture the nearly closed conformation of the autoregulatory domain.
However, in solution Ca2+/calmodulin increases kinase activity by displacing the
autoregulatory domain away from the catalytic domain to free the substrate-binding pocket.
Autophosphorylation locks DAPK in the closed conformation and Ca2+/calmodulin affinity is
conditionally reduced. Strikingly, we find that transphosphorylation at a second phosphorylation
site activates the kinase and increases the flexibility of the DAPK autoregulatory domain
arrangement regardless of the presence of Ca2+/calmodulin, thereby overriding the canonical
Ca2+/calmodulin-based activity regulation of DAPKs.
Our results showcase how cells accomplish to encode their cellular fate by fine-tuning the
activity of a single kinase through employing intrinsic phosphorylation switches with opposing
regulatory effects.
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Short talk 2 - Nanoscale redistribution of NMDA receptors subunits in anti-NMDA
receptor autoimmune encephalitis
Laurent Ladépêchea,b, Jesús Planagumàa,b, Shreyasi Thakura,c, Irina Suáreza,d, Joe Borbelya,
Angel Sandovala, Lara Laparra-Cuervo a, Josep Dalmaub,e,f and Melike Lakadamyalia,c
ICFO-Institut de Ciències Fotòniques, The Barcelona Institute of Science and Technology,
Mediterranean Technology ParkCastelldefels (Barcelona), Spain. bInstitut d’Investigacions
Biomèdiques August Pi i Sunyer (IDIBAPS), Hospital Clínic, Barcelona, Spain. cPresent
Address: University of Pennsylvania, Perelman School of Medicine, Department of
Physiology, Philadelphia, PA, USA dPresent address: Institute for Cardiovascular
Organogenesis and Regeneration, Faculty of Medicine, WWU Münster, Germany.
e
Department of Neurology, University of Pennsylvania, PA, USA. f Catalan Institution for
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The activation of the postsynaptic glutamate N-Methyl-D-aspartate receptor (NMDAR) is
a key component in regulating the glutamate synapse function. Particularly, NMDAR plays
a critical role in synaptic plasticity, a cellular correlate for learning and memory processes.
Anti-NMDAR encephalitis is the best characterized neuropsychiatric disorder within a new
category of autoimmune diseases, currently 16, that associate with pathogenic antibodies
against neuronal cell surface or synaptic antigens involved in synaptic signaling and plasticity.
Patients’ antibodies cause NMDAR internalization but the early events at the synaptic level
that lead to the depletion of surface NMDARs are poorly understood. Using a combination of
super-resolution microscopy and Monte Carlo simulations, we studied the effects of NMDAR
autoantibodies on the nanoscale distribution of NMDAR subpopulations.
Our results show an early, antibody-induced clustering of synaptic and extrasynaptic receptors.
This clustering is subunit specific and mainly affects GluN2B-containing NMDARs. Following
receptor internalization, the remaining surface NMDARs return to control clustering levels but
are preferentially retained at the synapse. These results are recapitulated by Monte Carlo
simulations if a model is considered by which antibodies induce NMDAR cross-linking and
disruption of NMDAR-protein interactions within and outside the synapse.
Finally, activation of ephrin-B2 receptor partially restores the nanoscale surface distribution
of NMDARs.
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The cancer stem cell niche of squamous cell carcinomas:
Biology and impact for therapeutics
Adult tissue stem cells have the ability to self-renew long term and differentiate into one or more
tissues. Many stem cells are used sparingly to replenish cells during normal homeostasis.
However, even stem cells that are quiescent must be able to respond quickly to injury in order
to fuel rapid tissue regeneration. How stem cells balance self-renewal and differentiation is
of fundamental importance to our understanding of normal tissue maintenance and wound
repair. Increasing evidence suggests that the regulatory circuitry governing this balancing act
is at the root of some types of cancers. The hair follicle is an excellent model system to
understand how stem cells remain quiescent during times of minimal wear and tear, how these
cells become mobilized during the cyclical bouts of hair growth and wound-repair, and how the
normal process of stem cell activation goes awry in cancer. We’ve identified and characterized
at a molecular level an important stem cell niche within the hair follicle. We’ve mapped the
chromatin landscape of these stem cells while they reside quiescently in this niche, and
elucidated how this changes when the stem cells become activated to proliferate and progress
along their lineage to generate short-lived progeny. We’ve also shown that when these stem
cells are removed from their niche and placed in culture, they undergo marked chromatin
remodeling with strong parallels to the mobilization of stem cells for tissue regeneration that
is induced during a wound-response. We’ve begun to uncover the underlying mechanisms
by which stem cells receive external signals from their microenvironment and transmit them
to the nucleus to elicit chromatin remodeling to allow stem cells outside their nicheto survive
when confronted with new environments. Hair follicle stem cells are known to be a source of
squamous cell carcinomas (SCCs), which as a class, are one of the most common and lifethreatening cancers world-wide. We’ve applied our knowledge of normal hair follicle stem cells
to explore the tumor-initiating ‘stem cells’ of SCCs. Remarkably, within the SSC, these tumorinitiating cells exist in two distinct states, one more quiescent than the other. We’ve devised a
method to mark, track and transcriptionally profile these two distinct states of SCC stem cells
in vivo, within the tumor. Our findings reveal that both populations reside at the tumor-stroma
interface, and are rich in integrins. The slower-cycling population is close to the perivasculature,
which contains high levels of TGF-β. These stem cells undergo SMAD2-signaling, express
EMT markers, break down the basement membrane and invade. They are also resistant to
cisplatin chemotherapy. By contrast, the stem cells that don’t receive the TGFβ signal grow
the tumor faster but undergo apoptosis upon cisplatin treatment. Thus, within the developing
SCC, heterogeneity due to an ever-changing tumor microenvironment elicits distinct behaviors
in its stem cells, both of which contribute to tumor growth and malignancy. Finally, we’ve
begun to unravel post-translational mechanisms that cancer stem cells use to survive in an
ever changing tumor microenvironment. Overall, these data yield new insights into how the
chromatin, transcriptional and translational landscapes change during malignancy, and how
this impacts the downstream biology of the cancer cells. As we dig deeper into applying
our lessons learned from normal stem cell biology, we hope to continue to build upon our
understanding of the roots of malignancy and metastasis in this deadly cancer.
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Short talk 3 - Definition and validation of targets associated with resistance-associated
metabolic reprogramming in hematological malignancies
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It is known that cancer cells can react to therapeutic treatment by altering their phenotype and
eventually becoming resistant in order to keep their accelerated proliferative state, and there
is an increasing amount of evidence indicating that metabolic reprogramming plays a key role
in this process. Therefore, the aim of this project is to assess if the rewiring of cell metabolism
can be a crucial part of the process through which Acute Myeloid Leukemia (AML) and Chronic
Myeloid Leukemia (CML) cells become resistant to different therapeutic treatments and, if so,
to study the metabolic mechanisms driving this adaptation.
To answer those questions, we developed AML and CML cell lines resistant to different
therapeutic drugs through two different approaches: i) treatment of the cells with increasing
concentrations of the chemotherapeutic drugs, and ii) silencing and overexpression of genes
related to resistance acquisition via CRISPR/Cas9 Kos and cell transduction protocols. In
order to define the metabolic differences between the newly generated resistant cell lines and
their parental, sensitive counterparts, their metabolism will be thoroughly characterized using
many different experimental approaches.
In addition, the data generated will be integrated in computational Genome-scale Metabolic
Models, in order to define the state of the metabolic fluxes in the different models studied.
We believe that the metabolic differences in those fluxes might be indicative of the metabolic
strategy employed by cancer cells to circumvent the effect of the treatment, and could at the
same time reveal metabolic vulnerabilities specific to the resistant cell lines.
Consequently, the final goal of our characterization will be to define potential metabolic
targets whose inhibition could prevent the acquisition of a resistant phenotype and inhibit the
proliferation of the resistant cells, therefore forestalling therapeutic failure.
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mechanisms regulating aortic arch development
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The mammalian aortic arch and its major branch arteries effectively supply blood to all
organs without disrupting tissue architecture. This vessel complex originates from 5 pairs of
pharyngeal arch arteries (PAAs), which initially form in a symmetric fashion to connect the
aortic sac with the dorsal aorta, but subsequently remodel into an asymmetric complex to help
separate the pulmonary and systemic circulation [1]. This process involves tightly regulated
interactions between vascular endothelial cells and neural crest cells. Failed PAA formation
or remodelling results in congenital heart disease, the most common type of birth defect [2].
We have combined genetic lineage tracing and targeted mutagenesis in mice with powerful
imaging methods and modelling software to visualize the relevant cell types (Figure 1) and
determine how the cell surface receptor neuropilin 1 (NRP1) regulates the molecular and
cellular mechanisms essential for PAA morphogenesis. Using these methods we have found
that NRP1 has several consecutive roles at different stages of PAA morphogenesis, including
both the formation and remodeling phases.
Together with previously described functions for NRP1 in cardiac outflow tract septation
and organ vascularisation, our findings assign to NRP1 a key role in promoting normal
cardiovascular development.

Figure 1: Wholemount staining of E9.5 and E10.5 embryos showing the formation of the
pharyngeal arch arteries.
[1] Hiruma T, Nakajima Y, Nakamura H. Development of pharyngeal arch arteries in early
mouse embryo. J Anat. 2002 Jul;201(1):15-29.
[2] Hoffman, J.I., Kaplan, S., 2002. The incidence of congenital heart disease. Journal of the
American College of Cardiology 39, 1890-1900.
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Systems genetics approaches to explore mitochondria and aging
Our understanding of genetic mechanisms that define complex traits has been hindered by
the difficulty of obtaining comprehensive omics datasets across a broad range of biological
“layers”. Complete data on the genome of individuals can be readily obtained, but the full
complexity of the transcriptome, proteome, metabolome, and phenome have remained
largely out of reach. This is, however, beginning to change, with the development of robust
multi-layered omics strategies that are pioneered in model organisms. We here profiled the
healthspan and lifespan in >80 cohorts of the BXD mouse genetic reference population. Large
variability was observed across all omics layers; to understand how these differences stem
from genetic variance, we exploited a multilayered set of molecular phenotypes— genomics,
transcriptomics, proteomics, and metabolomics. With this multi-omics strategy, large networks
of proteins could be analyzed and causal variants identified in proteins involved in determination
of lifespan (e.g. Mrps5, Jmjd3), glucose homeostasis (e.g. Dhtkd1), hypertension (Ubp1) and
mitochondrial supercomplex formation (Cox7a2l). These new candidates were then validated
using cross-species genetic strategies in C.elegans, mouse, and human. Our large-scope
multi-omics measurements in mouse populations combined with cross-species validation
hence provided us with robust conserved and mechanistically defined pathways that underpin
complex traits involved in metabolism and aging.
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Short talk 5 - Integrative proteomics reveals a protective role of PRC2 for the ground
state pluripotent epigenome
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Pluripotency is defined as a cells’ ability to differentiate into almost any cell type. Pluripotency
can be maintained using embryonic stem cells (ESCs) cultured with serum and Lif (‘serum’),
resulting in a more developmentally primed state of pluripotency, or a defined medium
containing two kinase inhibitors (‘2i’), representing the developmentally unspecified ground
state of pluripotency. Although both functionally pluripotent, these states employ distinct
transcriptional programs and transcription factor networks. Recently also several differences
on epigenome level were uncovered between these two pluripotent states. In particular,
low levels of DNA methylation are a major hallmark of ground state pluripotency, which we
hypothesized to have a significant impact on the epigenetic constitution. To investigate this on
a global level, we interrogated the chromatin-associated proteins and histone modifications of
2i and serum ESCs using integrative mass spectrometry.
Our findings reveal that also on epigenome level, 2i ESCs are epigenetically less specified
compared to serum ESCs, exemplified by global H4 hypoacetylation and increased
occupancy of key pluripotency factors. Surprisingly, we find that ground state pluripotency
is hallmarked by high levels of the repressive H3K27me3 modification and its writer complex
PRC2. Using selective chromatin isolation techniques we show that H3K27me3 adapts a
unique configuration and redistributes outside PRC2 target genes in 2i ESCs. We show that
this H3K27me3 configuration is required to maintain the epigenome characteristics in ground
state pluripotency, as PRC2-deficient 2i ESCs acquire differentiation-linked marks such as H4
acetylation and DNA methylation.
Altogether, our findings provide novel insights in the maintenance of pluripotency and the role
of PRC2 herein. We propose that PRC2 and H3K27me3 protect the ground state pluripotent
epigenome and hence act as a gatekeeper.
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Pluripotent stem cells differentiate into all the cell types of an adult organism. Single cell
sequencing methods have been extremely useful in resolving the full cell type complement
of organs and tissues, but their use to whole adult organisms is still in its infancy. Here we
exploit the planarian model Schmidtea mediterranea, which contains pluripotent stem cells
that continuously differentiate to all adult cell types, and apply highly parallel droplet-based
single cell sequencing (drop-seq) to the entire cell population.
By obtaining thousands of single cell profiles we provide the near-complete cell type atlas
of the whole adult stage. We quantify and characterize the 7 major lineages of planarian
differentiated cells along with their subtypes, and describe the previously uncharacterized
parenchymal cell lineage. Using a combination of single cell sequencing and RNAi for the first
time we identify progenitors for most of these lineages. By applying lineage reconstruction
algorithms we de novo identify planarian neoblasts as the pluripotent stem cells of the adult
and elucidate their differentiation tree into all their differentiation products. Our data show the
advantages of using single cell sequencing to analyze effects of perturbation experiments as
well as for identifying the cell type repertoire in wild type whole animals.
Altogether we provide for the first time the near-complete cell atlas of an entire adult organism
along with its lineage reconstruction.
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Epigenetic programming in development and ageing
Epigenetic information is relatively stable in somatic cells but is reprogrammed on a genome
wide level in germ cells and early embryos. Epigenetic reprogramming appears to be conserved
in mammals including humans. This reprogramming is essential for imprinting, and important
for the return to pluripotency including the generation of iPS cells, the erasure of epimutations,
and perhaps for the control of transposons in the genome. Following reprogramming, epigenetic
marking occurs during lineage commitment in the embryo in order to ensure the stability of
the differentiated state in adult tissues. Signalling and cell interactions that occur during these
sensitive periods in development may have an impact on the epigenome with potentially long
lasting effects. A key component of reprogramming is the erasure of DNA methylation which
probably involves an intricate combination of passive and active demethylation mechanisms.
We have identified signalling events which regulate DNA methylation dynamics during early
development, and which connect reprogramming firmly with naïve pluripotency in mouse and
human. This is probably important in order to disable epigenetic memory in pluripotent cells.
We are investigating the roles of these pathways in natural and in experimental reprogramming.
Altered reprogramming may also result in transgenerational epigenetic inheritance. Single cell
methylome sequencing begins to reveal profound epigenetic heterogeneity at the exit from
pluripotency which may help with cell fate decision making in early development
Biography
Professor Wolf Reik obtained his MD from the University of Hamburg. He did his thesis work
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the key epigenetic mechanisms important for mammalian development, physiology, genome
reprogramming, and human diseases. His early work led to the discovery that the molecular
mechanism of genomic imprinting is based on DNA methylation. He uncovered non-coding
RNA and chromatin looping regulating imprinted genes, which he showed to be involved in
fetal nutrition, growth, and disease. His contributions helped define the notion of epigenetic
reprogramming, including active demethylation, and showed that it was faulty in reproductive
cloning affecting pluripotency of embryonic stem cells. He found that the environment
influences epigenetic programming in embryos, with changes in gene expression persisting
in adults and their offspring. His current work addresses the mechanisms of genome-wide
demethylation in the mammalian germline, links between reprogramming and pluripotency, the
potential for transgenerational epigenetic inheritance, and the role of epigenetic mechanisms
in experimental reprogramming. His lab has also initiated work on epigenetic regulation of
social behaviours in insects, where they are interested in how patterning and regulation of
DNA methylation in the brain is linked to the evolution of sociality.

53

Notes

54

Short talk 7 – From cohorts to organoids: dose-response patterns of endocrine
disruption in human neurodevelopmental models
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Endocrine disrupting chemicals (EDC) are a class of compounds interfering with the human
hormonal system. A growing body of evidences correlates early life EDC exposure with
neurodevelopmental disorders but the molecular events triggered by EDC remain to be
elucidated.
For the first time we interrogate the impact of EDC mixtures while previous studies were
focusing on single compounds. We break new ground by integrating a uniquely large motherchild pregnancy cohort, where a specific EDC mixture was associated to adverse outcomes,
with in vitro exploration of the altered gene networks in human cellular systems.
We used three complementary models that transcriptionally resemble the early stages of brain
development: cortical neural precursor, differentiated from human pluripotent stem cells with
the ngn2 overexpression and through the generation of 3-dimensional cortical brain organoids,
as well as human fetal neural progenitors.
Several mixture dilutions, including the environmental concentration, were exposed for 48
hours on the three systems.
The transcriptome analysis across EDC concentrations highlighted differentially expressed
genes (DEGs) that, through clustering and regression models, followed non-linear and nonmonotonic dose-response patterns reflecting the complexity of mixture effects.
DEGs were significantly enriched for autism spectrum disorders and intellectual disabilitycausative genes as well as gene ontology categories related to chromatin modulation and
regulation of gene expression, confirming that EDC have a significant impact on key regulators
of early brain development.
In conclusion, we show the first elucidation of the transcriptional impact of real life and hence
policy-relevant EDC exposure, on gene networks linked to neurodevelopmental disorders.
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Idiopathic pulmonary fibrosis (IPF) is a fibroproliferative lung disease with irreversible loss of
lung function. Myeloid-derived suppressor cells (MDSC) are pathologically activated immature
myeloid cells, which suppress immune responses in cancer, autoimmunity, and other
inflammatory conditions. We reported, for the first time, that MDSC are increased in numbers,
functionally active, and reflect disease status in IPF, in cross-sectional and longitudinal analysis.
Monocytic MDSC are the predominant subtype in IPF, and yet, differences between mature
monocytes and monocytic MDSC, and their interaction in IPF have not been explored. Using
label-free quantitative MS-analysis, monocytes and MDSC isolated from human blood of 10
IPF patients were analyzed (MACS and FACS sorted, respectively). In total, we identified and
quantified more than 7000 proteins. Principal component analysis unequivocally discriminated
both cell types, showing that proteome differences between them are larger than the biological
variations between the donors. 4345 proteins were detected in at least 2/3 of all samples per
cell type, and subject of further analysis. Comparing the sets of proteins identified in the two
cell types we found 502 MDSC enriched and 1224 monocyte enriched proteins (2 to >30
log10-transformed LFQ intensity ratios).
Next, we examined the potential for these two cell types to communicate with each other,
by identification of the receptors and ligands expressed by each, and considering known
receptor-ligand interactions, compiled from published datasets. In the combined dataset 200
ligands and 153 receptors were detected. From the cell-to-cell communication analysis we
identified both autocrine signaling edges from monocyte to monocyte (339), MDSC to MDSC
(290), and paracrine signaling edges from monocyte to MDSC (311) and MDSC to monocyte
(316). Specific ligands predicted to signal from monocyte to MDSC included: ANXA1, CCL18,
CXCL2, HSP90AA1, ICAM1, TGFB2, amongst others. Ligands from MDSC to monocyte
included: COL1A1, FN1, HLA-C, HSPG2, MMP1, S100A8-9, TGFB1, amongst others.
This study network analysis where autocrine and paracrine signals from and between
monocytes and MDSC might lead to identification of novel proteins useful for therapeutic
targeting of MDSC and monocytes in IPF.
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Fat Addicted: Lipid Metabolism
and Therapeutic Resistance in Breast Cancer
For the cancer survivor, there is no news as devastating as being told that their disease has
returned. Yet, today breast cancer recurrence is the leading cause of breast cancer related
death. Recurrences are largely attributed to minimal residual disease, a dormant cancer cell
population that is resistant to cancer therapies. During the course of this seminar we will
discuss the approaches used by our laboratory to model minimal residual disease. Utilizing
a combination of pre-clinical mouse models and organoid cultures we have discovered
dysregulated lipid metabolism as a characteristic of these cells. Together we will examine
the implications of this on dormancy and recurrence, and discuss the outstanding questions.
Biography
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Workman´s lab. Kristina continued her career on chromatin regulation during her Biochemistry
PhD at the University of Dundee in Scotland, in the group of Dr. Tom Owen-Hughes. She
continued her scientific career with a postdoctoral position at Dr Martin Jechlinger´s lab at
EMBL Monterotondo. There, she moved from chromatin regulation to oncology research
focusing on the understanding of breast cancer recurrence, the leading cause of death in this
type of cancer. Her current research at IFOM aims to bring together the main themes of her
previous work, studying metabolic reprogramming of breast cancer, focusing on how both
genetic and environmental factors determine metabolic plasticity through the progression of
breast cancer. To this end, they use both mouse models as well as ex vivo organoid culture
to determine which cells are capable of surviving chemotherapy and to identify more effective
treatments against residual disease.
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Short talk 9 - Gut vascular barrier disruption precedes the onset of type 2 diabetes
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Obesity-associated type 2 diabetes mellitus (T2DM) results from complex genetic and
environmental interactions, including dietary habits. Yet, it has been shown that high fat diet
(HFD) induces changes in microbiota leading to increased permeability of the small intestine.
This increased permeability allows bacterial components to reach distal sites and cause a low
grade inflammation and subsequent insulin resistance. Nevertheless the sole modification of
gut epithelium permeability is not enough to explain the presence of live bacteria at systemic
sites.[1,2] Indeed, most intestinal pathogens that can disrupt epithelial cell barrier fail to reach
blood circulation. We have recently identified a new gut vascular barrier (GVB)[3] at mucosal site
that prevent systemic spreading of bacteria. We found that GVB establishment is dependent
on WNT/β-catenin signaling pathway and is controlled by microbiota colonization.
Here, we address the role of the gut endothelial barrier and its integrity in the induction of
T2DM. In wild type mice, early after HFD feeding, before any sign of diabetes, we could
observe GVB disruption. This was assessed by tight junction protein downregulation (ZO-1)
and significant upregulation of PLVAP, a marker of GVB leakage. At the same time, bacteria
could be found at distal sites.
To specifically address the role of endothelial barrier leakage, we use a conditional mouse
model {VE-Cadherin-CreERT2 X β-cateninfloxed(exon3)} in which GVB integrity can not be
compromised. After induction, β-catenin remains active in endothelial cells, resulting in the
maintenance of barrier integrity. Remarkably, we found that these mice were resistant to
diabetes induction after HFD feeding. They were leaner and did not develop steatosis.
Altogether, these data show that HFD induces early GVB disruption and participate in the
establishment of T2DM, possibly through disbiosis.

[1] J. Amar, EMBO Mol Med 3(9) (2011) p559.
[2] E. Denou, Ibid. 7(3) (2015) p259.
[3] I. Spadoni, Science 350(6262) (2015) p830.
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Lysinuric Protein Intolerance (LPI, MIM #222700) is a rare autosomic disease caused
by mutations in SLC7A7 gene. Hallmarks of LPI are malabsorption and deficient renal
reabsorption of cationic amino acids, which drives a deficit in urea cycle. Nevertheless LPI
patients also develop immune and hematologic complications such as anemia, pulmonary
alveolar proteinosis or hemophagocytic lymphohistiocytosis. However the molecular
mechanism(s) and/or the initiation events that trigger the development of LPI immune and
hematologic complications remain unknown.[1] LPI is a multi organ disease where a reduction
in plasma levels of arginine and ornithine cause a secondary defect in urea cycle, as denotes
the dramatic hyperammonemia developed by LPI patients.
Arginine has been demonstrated to be crucial for a correct immunity and specifically for a
proper macrophage functioning.[2] Thus we hypothesize that primary metabolic condition may
be also contributing to the development of LPI immune and hematologic complications. Due to
ablation of Slc7a7 is perinatally lethal in mouse,[3] our group has generated the first tamoxifeninducible KO mouse model (Slc7a7-/-) for the study of human LPI. Slc7a7-/- mouse model
fulfilled human LPI metabolic disease. In addition Slc7a7-/- mice also developed anemia,
hyperferritinemia, pulmonary alveolar proteinosis and increased erythrophagocytosis.
Furthermore we characterized a novel trait of Slc7a7-/- macrophages in LPI; aberrant iron
accumulation, that may be a plausible explanation for some of the LPI immune-related
complications. By treating the metabolic dysfunction we also observed a clear improvement of
the immune and hematologic condition. In addition, Slc7a7-/- myeloid-specific ablated animals
did not show any apparent phenotype.
Thus, for the first time, we are describing a direct relationship between the primary metabolic
dysfunction and the immune and hematologic complications in LPI.

[1] Ogier de Baulny H., Schiff M. & Dionisi-Vici C. Lysinuric protein intolerance (LPI): a multi
organ disease by far more complex than a classic urea cycle disorder. Mol. Genet. Metab.
106, 12–7 (2012).
[2] Murray P. J. Amino acid auxotrophy as a system of immunological control nodes. Nat.
Immunol. 17, 132–9 (2015).
[3] Sperandeo M., Annunziata P., et al. Slc7a7 disruption causes fetal growth retardation by
downregulating Igf1 in the mouse model of lysinuric protein intolerance. Am J Physiol Cell
Physiol 293, 191–198 (2007).
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At the origin of intestinal stem cells and beyond
The intestine is essential for digestion and absorption of nutrients. Moreover, the epithelium,
which lines the luminal surface, constitutes a barrier that protects our body from gut microbiota.
Adult stem cells located at the bottom of crypts of Lieberkühn are responsible for the life-long
replenishment of the epithelium. Within the adult intestine, stem cells reside in specialised
niches surrounded by secretory Paneth cells, basement membrane proteins and fibroblasts.
Recent evidence does, however, suggest that stem cell identity is an acquired rather than
a hard-wired trait and that cell fate in this sense is dynamically regulated to cater for the
immediate needs of the tissue. Using a combination of in vitro and in vivo studies using
mouse models and tissue biopsies from humans we have outlined how cell fate and stem cell
identity is first established during development, and how cell fate changes, when the adult
epithelium is challenged both genetically and upon induction of inflammation. This reveals
unprecedented plasticity at the cellular level and an unexpected molecular mechanism for
the observations. We believe that understanding the basis for cellular identity and cellular
plasticity during diseases such as cancer if we are ever to target a subset of cells with cancer
stem cell potential.
Biography
Kim Jensen is an Associate Professor at University of Copenhagen, Denmark. His team
works on the molecular mechanisms that govern cell fate specification, tissue maturation and
cellular plasticity in the developing and adult intestinal epithelium. By combining studies using
mouse models and clinical specimens the long-term aim of the research in the Jensen lab is
to translate result from in vitro and in vivo models into in regenerative therapies. Dr Jensen is
an EMBO young investigator and an ERC consolidator grant holder, and is a recipient of the
2013 Young Investigator award from the Danish Cancer Society and the 2014 Leo Pharma
Research Foundation gold medal.
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Short talk 11 - Novel role of obesity in the development of acute promyelocitic leukaemia
Paolo Falvo, Luca Mazzarella, Anna G. Sanarico, Elena Gatti and Pier Giuseppe Pelicci
Department of Experimental Oncology, European Institute of Oncology, Milan, Italy.
e-mail: paolo.falvo@ieo.it
Obesity is defined as a pathological state characterized by an augmented presence of fat
mass in the body. It is widely known that obesity increases the risk of many cancer types.
[1]
Clinical data have shown that obesity is strongly correlated with acute promyelocytic
leukaemia (APL). These leukaemias carry a reciprocal translocation between the retinoic acid
receptor α (RARα) and PML genes, giving rise to the formation of a fusion protein PML/RARα.
However, the molecular mechanisms underlying the effects of obesity on APL development
are not elucidated.
To recapitulate clinical observations, we aimed at developing and characterizing a mouse
model of diet-induced obesity. We used transgenic mice expressing constitutively PML/RARα
in hematopoietic system (PML/RARα KI mice) and wild type mice as control.[2] Mice were
treated with two different diets: standard diet (SD) and high fat diet (HFD) (60% vs 10% of fats
in the chow), and leukaemia free survival was monitored. Interestingly, we observed that PML/
RARα KI treated with HFD developed leukaemia earlier (median survival 204 vs 254 days,
p<0.001) and with higher penetrance (100% vs 70%), as compared to the same mice treated
with SD.
We also evaluated the extent of DNA damage in hematopoietic stem cells (HSC) after four
months of diet, using the comet assay. Along with a shorter survival time, we also demonstrated
that HFD PML/RARα KI mice present 40% increase of DNA damage in HSC as compared
to SD PML/RARα mice (p<0.001). Finally, we scored whether the diet confers proliferative
advantage to PML/RARα bone marrow using colony forming cell assay. We observed that
HFD PML/RARα bone marrow has a stronger clonogenic activity as compared to SD PML/
RARα bone marrow (mean 269 ± 61 in SD and 1170 ± 482 in HFD) (p<0.01).
Our data suggest that HFD has a double role in PML/RARα KI mice: it increases the penetrance
and decreases the latency. Moreover, we demonstrated that the diet increases the amount of
DNA damage in HSC of PML/RARα mice and also the clonogenic capacity of PML/RARα
bone marrow.

[1] Bhaskaran K, Douglas I, Forbes H, dos-Santos-Silva I, Leon DA, Smeeth L. Lancet. (2014);
755-65
[2] Grisolano JL, Wesselschmidt RL, Pelicci PG, Ley TJ. Blood. (1997); 376-87
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Short talk 12 - Targeting the TGF-β pathway of the tumour microenvironment of
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Colorectal Cancer (CRC) is one of the leading causes of cancer-related deaths and its growing
incidence urges for devising novel and more efficient therapies. To this end, the mechanisms
of the final stages of CRC and metastasis –occurring mainly in the liver– need to be elucidated.
Recent studies in our laboratory have proposed a major role of TGF-β in the progression from
advanced CRC to distant metastasis, with the tumour microenvironment (TME) being the main
contributor on this process1,2.
In particular, these studies highlight the importance of cancer-associated fibroblasts (CAFs),
whose TGF-β-induced gene signature predicts poor prognosis1,2. On the other hand,
studies have shown that the ability of CRC to evade immunity also predicts adverse patient
survival3. However, the interplay between TGF-β, CAFs and the immune system is still poorly
understood, mainly due to the lack of immunocompetent mouse models that recapitulate the
full interaction between tumour cells and the TME.
In our laboratory, we have designed a novel human-like CRC mouse model, with which we can
model liver metastasis in an immunocompetent environment. By using this system, we can
take advantage of genetic mouse models for the conditional ablation of the TGF-β pathway, to
fully understand the roles of a TGF-β-activated TME in liver metastasis.
Results obtained from these experiments will shed light on the specific mechanisms and
functions of CAFs and the immune system driven by TGF-β, and will allow us to develop novel
TME-oriented therapies for patients suffering from CRC metastasis.

[1] Calon, A. et al. Dependency of colorectal cancer on a TGF-β-driven program in stromal
cells for metastasis initiation. Cancer Cell 22, 571–84 (2012).
[2] Calon, A. et al. Stromal gene expression defines poor-prognosis subtypes in colorectal
cancer. Nat. Genet. 47, 320–329 (2015).
[3] Galon, J. et al. Type, density, and location of immune cells within human colorectal tumors
predict clinical outcome. Science 313, 1960–4 (2006).
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Genome wide identification of genes mediating cancer
resistance to targeted and immune therapy
Most patients with advanced cancer eventually acquire resistance to targeted therapies,
spurring extensive efforts to identify molecular events mediating therapy resistance. Many
of these events involve synthetic rescue (SR) interactions, where the reduction in cancer
cell viability caused by targeted gene inactivation is rescued by the adaptive alteration of
another gene (the rescuer). Here we perform a genome-wide identification of SR-mediated
resistance determinants by analyzing the tumor transcriptomics and survival data of 10,000
cancer patients. Predicted SR interactions are validated versus publicly available resistance
data and new experimental screens. We show that SRs can successfully predict cancer
patients’ response and emerging resistance. Inhibiting predicted rescuer genes re-sensitizes
resistant cancer cells, providing novel rationale-based combinatorial approaches for
proactively overcoming resistance to targeted therapy. Finally, we show that the SR analysis of
melanoma patients successfully identifies known molecular alterations conferring resistance
to immunotherapy and predicts novel ones.
Biography
Eytan Ruppin is a professor at the Department of Computer Science and director of the
Center for Bioinformatics and Computational Biology at the Institute for Advanced Computer
Studies, University of Maryland. He studied Medicine at the Sackler School of Medicine, TelAviv University, where he later obtained a Master’s degree in Computer Sciences. After, he
got his PhD in Computer Sciences also at Tel-Aviv University under the supervision of Prof.
Yehezkel Yeshurun. Following his graduation, he served as a professor of Computer Science
and Medicine at the same University for about 20 years. In 2014, he joined the University
of Maryland as a Computer Science professor and director of its center for bioinformatics
and computational biology (CBCB). His research aims to develop and harness computational
systems biology approaches for the genomic analysis and genome scale metabolic modelling
of cancer. His group collaborates with several experimental cancer labs studying computational
approaches to jointly gain a network-level integrative view of the studied systems, and predict
and test novel drug targets and biomarkers to treat cancer more selectively and effectively.
Furthermore, Prof. Ruppin has won several prices, such as the Alon Fellowship, a grant
for Stroke modelling research (twice), or a grant for Computational Language Acquisition
Research. Moreover, he is involved in the scientific community by being a referee for several
journals, conferences, and grants. He is also on the editorial board of Artificial Intelligence in
Medicine; and supervises several master and PhD students.
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Short talk 13 - MiR27a acts as tumor suppressor in RS4;11 leukaemia cell line by
targeting 14-3-3θ, AF4 and MLL-AF4 chimera
Mariateresa Zanobio a, Tiziana Fiorettib, Armando Ceveninia, Monica Gabolaa, Antonietta
Maioc, Francesco Salvatorec, Gabriella Esposito a,c
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The t(4;11) chromosomal translocation causes a very aggressive and untreatable form of
acute lymphoblastic leukaemia (ALL); it fuses in frame the Mixed-Lineage Leukaemia (MLL)
and the AF4 genes leading to the oncogenic chimera MLL-AF4, which drives neoplastic
transformation of hematopoietic progenitors. MLL-AF4, a potent transcriptional activator,
needs the endogenous co-activator AF4 to exert its aberrant function. We previously identified
14-3-3θ among the protein partners of AF4 and demonstrated it is a direct interactor of AF4.
[1]
Moreover, in RS4;11 leukaemia cells that constitutively express the MLL-AF4 chimera, we
showed that 14-3-3θ knockdown negatively affects expression of the main MLL-AF4 target
genes, i.e. HOXA9 and MEIS1, induces apoptosis and hampers cell proliferation. Interestingly,
it was reported that MiR27a functions as a tumour suppressor in acute leukaemia by targeting
14-3-3θ. [2]
To evaluate the role of MiR27a in t(4;11) ALL, we determined its expression level in different
leukaemia cell lines including RS4;11, in CD34+ hematopoietic stem-progenitor cells and in
normal peripheral blood leukocytes. Simultaneously, we measured protein amount of 14-33θ, which was inversely proportional to MiR27a expression level. This inverse relationship
was particularly relevant in RS4;11 cells, which expressed very low level of MiR27a and the
highest amount of 14-3-3θ. Consistently, transient transfection of MiR27a led to a decrease of
14-3-3θ protein amount and of HOXA9 and MEIS1 expression, in RS4;11 cells; moreover, cell
proliferation rate decreased, whereas apoptosis rate increased. Notably, the extent of these
effects was much more relevant than that obtained after specific silencing of 14-3-3θ, thereby
suggesting that MiR27a, besides 14-3-3θ, likely targets other genes involved in the t(4;11)
ALL. Indeed, we surprisingly found that MiR27a over-expression strongly reduced also protein
level of AF4 and of MLL-AF4 chimera.
Consistently, bioinformatic analysis indicated that both AF4 and the MLL-AF4 fusion gene
could be targets of MiR27a. Overall, these preliminary results indicate that MiR27a may be a
potential therapeutic compound for t(4;11) ALL treatment.
[1] Esposito et al., Protein network study of human AF4 reveals its central role in RNA Pol IImediated transcription and in phosphorylation-dependent regulatory mechanisms. Biochem J
(2011) 438:121-131.
[2] Scheibner KA, Teaboldt B, et al. “MiR-27a functions as a tumor suppressor in acute
leukemia by regulating 14-3-3θ”. PLoS ONE (2012) 7:e50895.
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Short talk 14 - LEDs as excitation source for fullerene C60 photodynamic cancer therapy
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Recent progress of the nanobiotechnology has arisen interest in the biomedical application
of the carbon nanostructure – fullerene C60. Fullerene exhibits not only a unique structure, but
also a significant potential as a prooxidant. Under action of ultraviolet-visible light irradiation
C60 is able to produce cytotoxic products reactive oxygen species (ROS) with almost 100%
quantum yield.
The aim of this study is to analyze the efficiency of fullerene C60 photodynamic therapy
(PDT) in human leukemic cell line (CCRF-CEM) accompanied with ultraviolet (365nm), violet
(405nm), green (515nm) and red (632nm) high power single chip light-emitting diodes (LEDs).
LEDs present modern lightening technology, that has a potential to simplify the technical part
of the cancer PDT as well as reduce its costs, bringing this approach closer to the medical
application.
Fullerene C60 from the aqueous colloid solution[1] was shown to diffuse through cell
membranes and to locate in the peri-nuclear regions predominantly within mitochondria. Such
C60 localization is highly advantageous since this cellular compartment plays a central role in
ROS generation, which once overwhelmed induces apoptosis. Cell viability using the MTT
assay demonstrated that 2*10-5M C60 was highly phototoxic to CCRF-CEM cells accompanied
with UV and violet LEDs, while less pronounced effect was observed in the combination with
green up to no effect with red one. There was no changes of the cells viability, incubated
with C60 in the dark. Photoactivated fullerene C60 induced ROS production intensification and
mitochondria dysfunction, what resulted in apoptosis of CCRF-CEM cells.
The high power single chip LEDs-based C60 photodynamic therapy induces apoptosis in
human leukemic cells, that unveiled an opportunity to use fullerene C60 as a photosensitizer
along with LEDs as a light source for cancer treatment.

[1] Prylutskyy, Petrenko, et al. “On the Origin of C60 Fullerene Solubility in Aqueous Solution.”
Langmuir 30 (14) (2014): 3967–3970.
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Predictors of HIV control and their use for HIV vaccine design
The factors that mediate protection from HIV infection and the mechanisms that protect from
HIV disease progression are poorly understood. Yet, their detailed definition may be critical for
the development of effective preventive and therapeutic HIV vaccines. Studies of the immune
response to HIV in individuals who can control their infection without the need to take antiviral
drugs and in individuals who have regular exposure to the virus but do not become infected,
may yield key insights in this regard. However, technical limitations, biases in cohort analyses
and the lack of fully translatable animal models have hampered the definition of truly functional
correlates of HIV control. Some novel approaches, integrating data from multiple, lessexplored biosystems analyses have helped to identify additional signals that relate to in vivo
virus control; however their physiological relevance and importance for vaccine development
remains to be established. At the same time, some successes in early stage human clinical
trials also permit to explore the validity of such predictors of virus control, with the potential
to spur an iterative process leading to the design and testing of effective vaccine strategies.
Biography
Christian Brander is an ICREA Research Professor at the Institut de Recerca de la Sida and
an associate professor at the Autonomous University of Barcelona (UAB) and at Vic University
(UVic) in Spain. He did his Master’s in Microbiology at the University of Bern, where he
later obtained his PhD in Immunology studying exogenous antigen re-presentation on HLA
class and T-cell hyper-reactivity to Penicillin. He then spent 13 years at Harvard University
focusing on cellular immunity to viral infections and the impact that host genetics have on
this immune response. He joined ICREA in 2008 with an appointment at IrsiCaixa Research
Institute to continue his work on host genetics and the cellular immunity to viral infections.
His research focuses on the cellular immunity to viral infections in the immune compromised
host. In particular Brander’s lab is currently involved in: 1) Communicom analyses in HIV
infection Life & Medical Sciences; 2) T cell immunity to HIV Life & Medical Sciences; 3) Antiviral T cell immunity in the transplanted host Life & Medical Sciences; 4) HIV database at Los
Alamos National Laboratories Life & Medical Sciences; 5) Therapeutic HIV vaccine clinical
trials. Furthermore, Prof. Brander also serves as a curator of the Los Alamos HIV Immunology
database and as the scientific director of the HIVACAT program, the Catalan project for the
development of effective preventive and therapeutic HIV vaccines, and he has been awarded
twice the “Highly cited researcher” prize by Thompson Reuters.
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Short talk 15 - MRI of new USPIO-labeled pancreatic islets for real-time in vivo monitoring
of transplanted islets in a diabetic rat model.
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Pancreatic islet transplantation offers a potential cure of type 1 diabetes mellitus. However,
this procedure is lacking efficacy because a large proportion of transplanted islets is rapidly
eliminated from the recipients (immune reaction and non-specific inflammation). Therefore,
there is a strong need for real-time assessment of functional islet grafts as the majority of islet
injury in clinical transplantation takes place before apparent changes in recipient glycemic
levels.
Magnetic resonance imaging (MRI) of ultra-small paramagnetic iron oxide (USPIO)-labeled
islets is the most promising solutions, because it can track non-invasively and longitudinally
the transplanted islets with high resolution without safety concerns. The aim of this study is to
use new USPIO-contrast agents, Magnetoliposomes (MLs), for the visualization of beta cells
and pancreatic islets. MLs consist of nanosized, magnetisable iron oxide (magnetite, Fe3O4)
cores (14 nm) individually enveloped by a bilayer of phospholipid molecules (20 nm).
These structures are biocompatible imaging agents, resulting in a highly efficient cell labeling
without evoking toxic effects and with a strong MRI contrast remaining stable over a long time
period. Efficacy of MLs-labeling was assessed both in vitro and in vivo in pre-clinical animal
models. INS-1E cells and freshly isolated pancreatic islets from Wistar rats (8-12 day-old) by
collagenase digestion were labeled in vitro with MLs at increasing concentrations (10-50µg
Fe/mL).
After incubation for different time intervals optimal uptake without any damage to viability and
insulin secretion was achieved when labeled with 50µg/mL of MLs for 24h (3.78 ± 5.5µg Fe/
mL/100 islets). We then transplanted in vivo, into the kidney capsule (50-500 islets) or into the
portal vein (100-2000 islets, of healthy and diabetic rats).
In vivo MRI demonstrated a strong signal with MLs lasting up to 4-6 weeks. Ex vivo high
resolution MRI of fixed organs and histology corroborate our findings. We therefore
demonstrated that MLs represent a valuable tool in translational imaging research for in vivo
MRI detection of transplanted islets with limited toxicity to the host cells and the patient. This
could provide beneficial information for clinical assessment of efficacy of islets grafting.
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nanodisc for the potential treatment of cerebral β-amyloidosis
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Cerebral β-amyloidosis is a major feature of Alzheimer’s disease (AD), characterized by the
accumulation of β-amyloid protein (Aβ) in the brain. Several studies have implicated lipid/
lipoprotein metabolism in the regulation of β-amyloidosis. In this regard, HDL (High Density
Lipoprotein)-based therapies could ameliorate pathological features associated with AD.
As apolipoprotein J (ApoJ) is a natural chaperone that interacts with Aβ, avoiding its aggregation
and toxicity, in this study we propose to prepare reconstituted rHDL-rApoJ nanoparticles by
assembling phospholipids with recombinant human ApoJ (rApoJ). Hence, rHDL particles were
prepared using the cholate dialysis method and characterized by N-PAGE, dynamic light
scattering, circular dichroism and electron transmission microscopy.
The preparation of rHDL particles showed two-sized populations with discoidal shape.
Functionally, rHDL-rApoJ maintained the ability to prevent the Aβ fibrillization and mediated
a higher cholesterol efflux from cultured macrophages. Fluorescently-labelled rHDL-rApoJ
nanoparticles were intravenously administrated in mice and their distribution over time was
determined using an IVIS Xenogen® imager. It was confirmed that rHDL-rApoJ accumulated
in the cranial region, especially in old transgenic mice presenting a high cerebral Aβ load.
In conclusion, we have standardized a reproducible protocol to produce rHDL-rApoJ
nanoparticles, which may be potentially considered as a therapeutic option for β-amyloidrelated pathologies.
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The interest in peptide derived drugs is increasing because of their high selectivity and low
toxicity. In general peptides are not stable in the lumen of the gastrointestinal tract due to the
high protease activity within. Therefore, during drug design it is required to identify the scissile
bonds in the investigated peptide for different proteases and apply structural modifications
to improve the stability. The aim of this article is to present a new approach that uses LCMS to obtain the analytical data from incubations of peptides with different matrices to
predict the specific metabolic cleavage site and store results in a chemical aware database.
Finally frequency analysis of the sites of cleavage based on the stored data will be shown.
Incubations were performed on 13 commercial peptide compounds and 4 positive substrates
for the four selected proteases (trypsin, chymotrypsin, pancreatic elastase and pepsin).
Samples were analyzed using a Thermo Scientific Q-Exactive Plus MS in data dependent
scan mode. All data acquired from the LC/MS system were processed using Mass-Metasite
and uploaded into WebMetabase to detect and display the peptide related chromatographic
peaks together with the structural elucidation data for parent and predicted metabolites. A
new algorithm was introduced into WebMetabase to store information about peptides in a
chemically aware searchable format, including a system to perform frequency analysis of the
site of cleavage for the analysed peptides to reveal the most metabolically labile amide bonds.
In the investigated peptides all the metabolites identified are coming from amide hydrolysis.
The analysis resulted in 45 metabolites that were annotated in the database. These metabolite
structural assignments were checked manually and were considered as reliable because the
m/z difference between the observed and the computed values was lower than 3 ppm. All
results were in agreement with the literature. The frequency analysis revealed 26 sites of
cleavage, with the Trp-Ser being the most frequently cleaved bond for all cases. Selectivity
was identified for pancreatic elastase and trypsin/chymotrypsin because the Ser-Tyr and LeuSer were revealed as a most frequently cleaved bond, respectively. These results were in
agreement with previous studies. All LHRH analogues were digested at similar rates by both
chymotrypsin and trypsin except for leuprolide, which was hydrolyzed slower. This approach
is an effective tool to investigate peptide metabolism and to elucidate cleavage sites based on
the identified metabolites.
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Poster 2 - Optimization of adoptive cell transfer therapies using
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Adoptive cell transfer therapy is currently one of the most promising approaches to treat
cancer. One of the main limitations in these therapies is the dispersion of in vivo-administered
lymphoid cells such that only a small proportion reaches the tumour. There is a clear need to
develop new strategies to promote specific cell infiltration, accumulation and survival in the
tumour microenvironment so that they can exert their function effectively. Nanotechnologybased approaches have been already successfully used for localized and specific release of
drugs and biomolecules in cancer therapies. These nanomedicines led to higher concentration
at the tumour site reducing concentration in blood and therefore, toxicity. Previous studies
show that superparamagnetic iron oxide nanoparticles (SPIONs) loaded with biomolecules
can be specifically targeted to the tumour through an external magnetic field. [1] The present
work shows whether loading cells with SPIONs could be a strategy to target transferred cells
with the help of an external magnet to the tumour site (Figure 1).

Figure 1. Magnetic nanoparticles could be used to promote specific lymphoid cell
accumulation in target sites.
We found that SPIONs, regardless of their coating, remain mainly associated with the cell
membrane of lymphoid cells. We also found that cell surface markers expression and the
cytokine profile are not significantly affected after SPION treatment. Lymphoid cells treated
with different doses of SPIONs retain their conjugation and killing ability as wells as their
transmigration and adhesion properties but present a slightly reduced chemotactic response.
Finally, we observed in vitro retention of SPION-loaded lymphoid cells to the target site through
an external magnetic field in the presence of physiological-like flow forces. Our results reveal
that SPION-loaded lymphoid cells can be mobilized through the application of an external
magnetic field in flow chamber assays without significantly interfering with their biological and
functional aspect.
[1] Raquel Mejías, Sonia Pérez-Yagüe, Lucía Gutiérrez, Lourdes I. Cabrera, Roberto Spada,
Pilar Acedo, Carlos J. Serna, Francisco J. Lázaro, Ángeles Villanueva, María del Puerto
Morales, Domingo F. Barber. “Dimercaptosuccinic acid-coated magnetite nanoparticles
for magnetically guided in vivo delivery of interferon gamma for cancer immunotherapy.”
Biomaterials 2011; 32(11): 2938-2952.
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Traumatic brain injury is a major cause of death and disability worldwide. While the primary insult
cannot be prevented, a second wave of neuronal cell death lies within a therapeutic window of
hours to days after the injury. [1] Nonetheless, there are currently no pharmacological agents
that consistently reduce secondary cell death, [2] indicating that the underlying mechanisms are
incompletely understood. To study fundamental aspects of primary and secondary cell death
(and its potential prevention) in an accessible vertebrate system, I have established a model
of traumatic brain injury in larval zebrafish. My data show that both primary and secondary cell
death occur in wild type animals, which is consistent with traumatic brain injury in humans.
Intriguingly, secondary cell death is greatly increased in a zebrafish mutant that lacks microglia.
This indicates that microglia play a crucial tissue-protective function after brain injury. I aim
to study the origin of the neuroprotective features of microglia using this larval zebrafish
model: do microglia prevent secondary neuronal cell death by rapid phagocytosis of primary
dead cells and therefore clearance of potential toxic factors, or do they exert neuroprotective
functions via released molecules (or both)? To elucidate the contributions of these potential
mechanisms, I am manipulating microglial phagocytosis, and studying the neuroprotective
role of cytokines and other released factors by pharmacological inhibition. Furthermore, I am
currently developing a transcriptomic approach to de novo identify microglia-derived factors
with neuroprotective properties following injury.
In summary, this study describes a novel model of brain injury that will allow for the elucidation
of molecular mechanisms providing neuroprotection following primary injury.
[1] Loane, D. J, Stoica, B. A. and Faden, A. I. ‘Neuroprotection for traumatic brain injury.’
Handbook of Clinical Neurology, 127. 2015. p343
[2] Maas, A.I., Stocchetti, N. and Bullock, R. ‘Moderate and severe traumatic brain injury in
adults.’ The Lancet Neurology, 7(8). 2008. pp.728-741
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P-type ATPases are an ancient family of transmembrane proteins that use the energy derived
from hydrolysis of ATP to actively transport substrates across membranes. Inactivation of
ATP13A2, one of the four human P5B ATPases, leads to early-onset Parkinson’s disease
(Kufor-Rakeb Syndrome).[1] The genome of the model nematode, Caenorhabditis elegans,
encodes three P5B ATPases: CATP-5, CATP-6 and CATP-7. Heinick et al. have suggested
that CATP-5 might act as a polyamine transporter, since catp-5 mutants are resistant to
norspermidine toxicity.[2] We identified mutations in catp-6 based on genetic interactions with
two regulators of Mg2+ homeostasis, GEM-1 (an SLC16A transporter protein) and GON2 (a TRPM cation channel).[3] No characterization of CATP-7 has yet been reported in the
literature. Since CATP-5, 6 and 7 have a high degree of similarity in the putative substrateinteraction domain, it is likely that they perform the same biochemical functions, but in different
tissues and/or subcellular compartments. We used CRISPR/Cas9 to independently tag
the endogenous catp-5, catp-6 and catp-7 loci. Therefore, we are now able to monitor the
spatiotemporal expression pattern of each protein at the cellular and subcellular levels in living
animals. We have also used CRISPR/Cas9 to generate KO alleles of CATP-5 and CATP-7,
enabling us to construct and analyze double and triple mutant strains. We found that CATP-5
and CATP-6 are redundantly required for germline proliferation, and that CATP-6 and CATP7 are redundantly required for the development of the somatic gonadal tissues. We are also
characterizing effects of these mutations on other aspects of C. elegans physiology. Our study
provides insight into the role of P5B ATPases in C. elegans, and potentially other organisms
as well.
[1] Ramirez, A.; Heimbach, A.; Gründemann, J.; Stiller, B.; Hampshire, D.; Cid, L. P.; Goebel,
I.; Mubaidin, A. F.; Wriekat, A.-L.; Roeper, J.; Al-Din, A.; Hillmer, A. M.; Karsak, M.; Liss, B.;
Woods, C. G.; Behrens, M. I.; Kubisch, C. “Hereditary parkinsonism with dementia is caused
by mutations in ATP13A2, encoding a lysosomal type 5 P-type ATPase.” Nat. Genet. (2006):
38, 1184–1191
[2] Heinick, A.; Urban, K.; Roth, S.; Spies, D.; Nunes, F.; Phanstiel, O.; Liebau, E.; Lüersen,
K. “Caenorhabditis elegans P5B-type ATPase CATP-5 operates in polyamine transport and is
crucial for norspermidine-mediated suppression of RNA interference.” FASEB J (2009): 24,
206–217
[3] Lambie, E. J.; Tieu, P. J.; Lebedeva, N.; Church, D. L.; Conradt, B. “CATP-6, a C. elegans
Ortholog of ATP13A2 PARK9, Positively Regulates GEM-1, an SLC16A Transporter.” PLoS
ONE (2013): 8, e77202
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Magnesium (Mg2+) has been shown to effectively prevent vascular calcification in multiple
experimental calcification models. Vascular calcification is common in chronic kidney disease
and contributes to increased mortality in these patients. Mg2+ has been hypothesized to
prevent the upregulation of osteoblastic gene expression that drives calcification. However,
extracellular effects of Mg2+ on calcium (Ca2+)- phosphate (Pi) crystal formation have been
largely neglected. This study aimed to investigate the effects of Mg2+ on both intracellular
changes associated with vascular calcification as well as effects on crystal formation in the
extracellular space.
Bovine vascular smooth muscle cells (bVSMC) were calcified using β-glycerophosphate
(BGP). Osteoblastic transdifferentiation was assessed by transcriptional analysis, cellular
alkaline phosphatase (ALP) activity and development of apoptosis. X-ray powder diffraction,
scanning electron microscopy and energy dispersive spectroscopy on crystals isolated from
cell culture supernatants were used to map extracellular effects of Mg2+ on crystal formation
and crystal composition.
Mg2+ effectively prevented BGP-induced calcification in bVSMC. BGP did not cause changes
in mRNA expression of the osteogenic genes bone morphogenetic protein 2, Runt related
transcription factor 2 or ALP. Moreover, ALP activity was stable and apoptosis was only
detected after calcification independent of Mg2+. In addition, blocking of the Mg2+ channel
transient receptor potential melastatin 7 using 2-Aminoethoxydiphenyl borate did not abrogate
the protective effects of Mg2+, indicating that intracellular Mg2+ is not involved in BGP-induced
calcification of bVSMCs. Extracellular Mg2+ prevented the formation of hydroxyapatite
crystals, which formed extensively after BGP treatment. Further analysis of the composition of
the hydroxyapatite crystals showed that Mg2+ supplementation resulted in reduced Ca2+ and
Pi fractions of 68% and 41%, respectively, without increasing the fraction of Mg2+.
This study demonstrates that Mg2+ prevents bVSMC mineralization through inhibition of
Ca2+-apatite formation in the extracellular space, independent of VSMC transdifferentiation.
These results emphasize the need for randomized-controlled clinical trials assessing the
effects of Mg2+ supplementation on vascular calcification.
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The E3 ubiquitin ligase (E3) WWP1 is an oncogenic factor implicated in the maintenance
of different types of epithelial cancers. [1] The role of WWP1 in haematological neoplasms
remains unknown. Acute myeloid leukaemia (AML) is characterized by the expansion of
malignant myeloid cells blocked at different stages of differentiation. Here, we report that the
expression of WWP1 is significantly augmented in a large cohort of primary AML patients and
in AML cell lines, compared to hematopoietic progenitors from healthy donors. We show that
WWP1 inactivation severely impairs the growth of primary AML blasts and cell lines in vitro.
In vivo, we observed a reduced leukaemogenic potential of WWP1-depleted AML cells upon
transplantation into immunocompromised mice. Mechanistically, WWP1 inactivation induces
the accumulation of its protein substrate p27Kip1 and triggers the autophagy signalling, [2]
ultimately contributing to the G0/G1-cycle arrest and non-apoptotic cell death of leukemic
cells, respectively. Collectively, our findings provide molecular insights into the anti-cancer
potential of WWP1 inhibition, suggesting that this E3 is a promising biomarker and druggable
target in AML.[3]
[1] Bernassola F, Karin M, Ciechanover A, Melino G. The HECT family of E3 ubiquitin ligases:
multiple players in cancer development. Cancer Cell 2008;14:10–21.
[2] Cao X, Xue L, Han L, Ma L, Chen T, Tong T. WW domain-containing E3 ubiquitin protein
ligase 1 (WWP1) delays cellular senescence by promoting p27(Kip1) degradation in human
diploid fibroblasts. J Biol Chem 2011; 286: 33447–33456.
[3] Nalepa G, Rolfe M, Harper JW. Drug discovery in the ubiquitin-proteasome system. Nat.
Rev. Drug Discov. 2006;5(7):596–613.
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INTRODUCTION
Germline and/or somatic aberrations in ATM gene have been recently identified in up to 5%
of PrCa cases. [1] It has been also described that mutations in DNA repair genes predispose
individuals to more aggressive and lethal phenotypes.[2] For these reasons, our goal is to
investigate the role of ATM in PrCa progression.
METHODS
To study the cooperation of Atm in prostate cancer progression in vivo, we crossed the
transgenic mouse model TRAMP with Atm null mice in C57BL/6 background. This model
allows us to elucidate the progression of prostate cancer in wild-type (+/+), heterozygous (+/-),
and homozygous (-/-) Atm loss in mice. PIN, invasive and metastatic prostate cancer as well
as survival curves were compared for the three arms. In addition, in a large cohort of mCRPC
(n=419) from the prospective PROREPAIR-B study (NCT03075735), in which a large panel of
germline DNA repair genes were studied, we compared the clinico-pathological characteristics
at baseline and mCRPC diagnosis between germline ATM mutation carriers and non-ATM
carriers. Chi-Square and Exact Fisher test, the Kaplan-Meier method and Long-rank test were
used for statistical analyses.
RESULTS
Twenty eight TRAMP(T/+); Atm(+/+) and 45 TRAMP(T/+); Atm(+/-) mice were follow-up until
sacrifice-endpoint. Heterozygous Atm loss mice presented higher frequency of metastasis in
the necropsy compared to Atm wild-type (44% vs. 21%, p=0,045) and shorter median survival
(26 vs. 32 weeks, p=0,008). There were not significant different observed in PIN or invasive
tumour prevalence. TRAMP(T/+); Atm(-/-) mice were excluded from analyses due to the early
development of lethal thymomas requiring sacrifice before week 16.
On the other hand, 8 patients out of 419 were found to harbour germline pathogenic ATM
mutations (1.9%), and compared with non-ATM carriers presented higher frequency stage
IV at diagnosis (63% vs. 34%, p=0.2), bone metastasis (100% vs. 82%, p=0.4) without other
relevant differences found in these preliminary analyses.
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CONCLUSIONS
Aberration in the ATM gene may favour metastatic progression in PrCa preclinical models,
although its clinical implication will require further clarification in the future.
[1] Rong Na, S. Lilly Zheng, Misop Han, Hongjie Yu, et al. “Germline Mutations in ATM and
BRCA1/2 Distinguish Risk for Lethal and Indolent Prostate Cancer and are Associated with
Early Age at Death.” European Urology 71 (2017): 740–747.
[2] Michael Fraser, Veronica Y. Sabelnykova, Takafumi N. Yamaguchi, , et al. “Genomic
hallmarks of localized, non-indolent prostate cancer“. Nature 19 (2017): 359-364.
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In order to identify potential novel targets in thyroid cancer, whose incidence is constantly
increasing, we faced the “non-oncogene addiction” paradigm, which asserts that tumorigenic
state relies on the activity of genes and pathways essential for tumor but not required to the
same degree for normal cell survival. By performing a functional siRNA library screening on
a papillary carcinoma-derived and normal immortalized thyroid cell lines, we identified a set
of genes whose silencing impaired the growth of tumor cells while sparing the normal ones.[1]
Interestingly, we found that the growth inhibitory effect is common to a variety of thyroid tumor
cell lines, representative of the different histotypes. Among the genes identified we selected
MASTL, which encodes a kinase involved in the regulation of cell cycle, for more deepened
studies.
By interrogating thyroid TCGA dataset, we found that MASTL is not mutated neither
overexpressed in thyroid cancer compared to normal counterpart, and confirmed this finding
by western blot analysis of MASTL protein expression level in a panel of thyroid cell lines,
representative of the different tumor histotypes. We silenced MASTL expression by siRNA
transfection and found that its knockdown impaired the proliferation ability of thyroid tumor
cell lines during time. By immunofluorescence we observed that MASTL-depleted cells
displayed abnormal mitotic figures and increased cells with aberrant nuclei (such as cells with
micronuclei and/or multinuclear cells). Furthermore, by western blot analysis we found that
MASTL depletion is associated with apoptotic cell death and induction of DNA damage.
On the whole, our results prompt the evidence that MASTL is a non-oncogene to which thyroid
tumor cells are addicted, therefore representing a promising target for therapeutic intervention.
[1] Anania, Maria Chiara, Gasparri, Fabio, Cetti, Elena, Fraietta, Ivan, Todoerti, Katia, Miranda,
Claudia, Mazzoni, Mara, Re, Claudia, Colombo, Riccardo, Ukmar, Giorgio, Camisasca,
Stefano, Pagliardini, Sonia, Pierotti, Marco, Neri, Antonino, Galvani, Arturo, and Greco,
Angela. “Identification of thyroid tumor cell vulnerabilities through a siRNA-based functional
screening.” Oncotarget (2015); 6:34629-34648.
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Tumor progression is a multifaceted process in which, complex interactions between tumor
and different types of stromal cells and extracellular matrix components, actively contribute to
its phenotypic heterogeneity. Among extracellular matrix proteins, secreted protein acidic and
rich in cysteine (SPARC) has been deeply studied since conflicting reports have described its
expression to be either increased or decreased in different cancer settings, also depending
on whether it is produced by the neoplasm or by the neighboring stroma [1]. Nevertheless, the
different contribution of tumor- or stromal-derived SPARC in prostate tumor microenvironment
has not been addressed yet. Given this evidence, we aimed at providing new insights into
the mechanism by which SPARC modulation influences prostate cancer development and
progression.
We modeled human disease using TRAMP mice, which spontaneously develop autochthonous
prostate tumors following the onset of puberty. Crossing TRAMP mice with Sparc-/- mice, we
found the appearance of focal areas of neuroendocrine differentiation within adenocarcinoma.
In patients this phenomenon commonly results after androgen ablation therapy and correlates
with poor prognosis [2].
Interestingly, areas of neuroendocrine differentiation in Sparc-/- TRAMP mice were both positive
for cytokeratin 8 and synaptophysin (usually expressed by luminal proliferating cells within
adenocarcinoma or neuroendocrine cells, respectively), further suggesting a differentiation of
adenocarcinoma cells to a neuroendocrine-like phenotype. Moreover, immunohistochemistry
showed SPARC positivity not only in scattered tumor cells but also in fibroblasts and myeloid
cells infiltrating TRAMP prostate. Accordingly, in vitro experiments suggested that stromalderived SPARC limits neuroendocrine differentiation of prostate cancer cells, while they
excluded a role of endogenous SPARC in this phenomenon. Indeed, prostate cancer cell lines
co-cultured in presence of Sparc-deficient fibroblasts increased or acquired neuroendocrine
features. This likely occurs through the effect of IL-6, a cytokine recently discovered to induce
neuroendocrine differentiation [3], and that we found to be released by Sparc-deficient, but not
sufficient, fibroblasts.
Data collected so far indicate that stromal SPARC deficiency skews prostate carcinogenesis
toward neuroendocrine differentiation. A deeper understanding of the molecular mechanisms
governing the balance between prostate adenocarcinoma and neuroendocrine tumors
according to extracellular matrix composition will provide important insights for the development
of new therapeutic strategies.
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Various genes play a crucial role in the development of different cancers. One of which is a
tumor suppressor gene originally identified in fruit flies and named the large tumor suppressor
gene 1 (lats1). LATS1 gene encodes for a serine/Threonine protein kinase which is a cell
cycle regulator affecting the mitosis step through CDC2 kinases inhibition. Many human
cancers had a potential defect in LATS1 gene. LATS1 gene was down regulated and had
reported point mutations in many soft tissue sarcomas. Also, breast cancer had reported loss
of heterozygosity in the LATS1 chromosomal region. The association between many types
of tumors and LATS1 chromosomal region genomic instability aroused our interest to study
single nucleotide polymorphisms (SNPs) and indels (insertions/deletions) in the LATS1 gene.
In addition, we aimed to assess the effect of these single-base-sequence alterations on LATS1
expression in urinary bladder. Because of regional prevalence of urinary bladder and colon
cancers and the latter has been previously reported to be associated with LATS1 promoter
hypermethylation, we selected these particular tissues. We scanned genomic LATS1 for SNPs
and indels in urinary bladder and colon tissues from Egyptian patients. A total of 29 variants were
identified, including 18 novel variants and 11 SNPs previously identified in the LATS1 gene [1].
In the current study, we studied the LATS1 genetic variations including SNPs in 28 Egyptian
adult patients with either urinary bladder or colon cancers. The LATS1 gene was amplified and
sequenced. Also, the LATS1 mRNA was assessed in 12 urinary bladder cancer samples. We
identified a total of 29 variants including previously identified SNPs within LATS1 coding and
non-coding sequences; eighteen variants of them were novel. Thirteen of the novel variants
were in the intronic sequences and un-translated regions of the gene. Five novel variants
were located in the coding region of the gene; interestingly 4 of them represented missense
mutations within the serine/threonine kinase catalytic domain. This study identified new singlebase-sequence alterations in the LATS1 gene. These novel variants could potentially be used
as novel prognostic and/or diagnostic markers in urinary and colon cancers.
[1] Mona K. Saadeldin, Heba Shawer, Ahmed Mostafa, Neemat M. Kassem et al. New genetic
variants of LATS1 detected in urinary bladder and colon cancer. Front. Genet. 2015. https://
doi.org/10.3389/fgene.2014.00425
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Tissue geometry impacts cell function, including tumor cell migration and invasion. Multiphoton
microscopy has shown that routes preferentially supporting melanoma cell invasion into
the deep dermis in live mice are present. Depending on the geometry, physical space and
substrate encountered, cells may use a range of migration mechanisms that are underlaid by
different molecular requirements, such as adhesion, contractility or proteolysis. We aimed to
mechanistically probe cancer cell invasion in rationally designed in vitro invasion models with
various dominant in vivo geometries to further understand the impact of tissue structure on
migration modes.
To recapitulate observed in vivo interface topology, we developed and applied (1) a collagencollagen interphase-based sandwich approach, (2) a 3D collagen model with laser-ablated
collagen-free microchannels with varying diameters and (3) a myotube-collagen interphase
assay. The geometries present in these models and its effect on cancer cell migration were
analyzed using various microscopy techniques. As an example molecular step, we have
studied the requirement for actomyosin contractility in tumor cell migration in these models.
In general, all assays enabled preferential single-cell and collective tumor cell migration along
a preformed interphase of least resistance. The requirement for actomyosin contractility
depended on the pore size and linear path width present in the matrix. While inhibition of
actomyosin contractility inhibited migration of HT1080 fibrosarcoma cells in randomly
organized 3D fibrillar collagen, migration in the interphase model with linearly arranged pores
required less actomyosin contractility. In addition, cell migration in the absence of actomyosin
contractility was inhibited more in non-confined microchannels than in confined linear channels.
Further, in a myotube-collagen interphase assay, single cell emigration from a tumor spheroid
was induced as well as guided along differentiated linear myotubes.
These data indicate that tissue geometry determines the requirement for specific molecular
steps in tumor cell migration where, as an example, the presence of linear confined migration
paths reduced the requirement for actomyosin contractility. Therefore, our in vitro interphase
models provide an in vivo-like system to study the effect of matrix geometry on the mode of
tumor cell migration into complex tissue.
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Free radicals are naturally created in the human body and cause oxidative stress as they
are highly reactive. They play a double role, since they can either be harmful by causing
cellular damage or helpful by functioning as signaling molecules in essential processes.[1] In
the past decades, the exact role of free radicals in ageing has been strongly debated. Using
fluorescent nanodiamonds (FNDs) as magnetic sensors, we hope to reveal the identity and
subcellular localization of free radicals to enable the study for ageing at a molecular level and
to unravel the exact role of free radicals in the ageing process. The strong magnetic field of the
unpaired electrons in free radicals can be sensed by a defect in the diamond structure, a socalled NV center, and will cause a change in fluorescence that can be read out optically. This
method, diamond magnetometry, promises to give information on both the identity and the
location of free radicals at nanoscale resolution, which is impossible with the current state of
the art.[2] For proper functioning of the FNDs, the distance between the diamond probe and the
target molecules needs to be as small as possible. Therefore it is necessary to introduce the
diamonds into the cells. In this study, two transformation techniques are applied to accomplish
FND internalization in yeast cells. The impact of these transformation protocols on the cell
viability and the actual quantitative uptake of FNDs were tested.
Internalization of 70nm FNDs was attempted by either chemical permeabilization or
electroporation transformation methods, using an HXT6-GFP S. cerevisiae strain, which
expresses GFP in the cellular membrane. Uptake of FNDs was quantified by analyzing confocal
images using this membrane-bound GFP and a Fiji particle analysis script. The viability of
cells after the different steps in the transformation protocols was tested by measuring the
proliferative ability (CFU counts).
Temporarily chemical permeabilization led to uptake of FNDs in the yeast cells (figure 1). The
impact of the different steps in the permeabilization protocol on the cell viability was tested.
The number of CFU counts was only slightly decreased after this chemical transformation
protocol, whereas the electroporation protocol led to a 102 decrease in CFU counts. Chemical
transformation showed to be an highly effective an minimally invasive method to achieve FND
uptake. Increased numbers of internalized FNDs were detected after temporary chemical
permeabilization.[3]
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Figure 1: Qualitative analysis of uptake of FNDs by Hxt6-GFP-expressing yeast cells.
[1] Sies, Berndt and Jones. “Oxidative stress.” Annual Review of Biochemistry (2017): Epub
ahead of print.
[2] Schirhagl, Chang, Loretz and Degen (2014). “Nitrogen-Vacancy Centers in Diamond:
Nanoscale Sensors for Physics and Biology.” Annual Review of Physical Chemistry 65: 83105.
[3] Van der Laan, Hemelaar et al. “Generally Applicable Transformation Protocols for
Fluorescent Nanodiamond Internalization into Cells.” Scientific Reports (2017): accepted.
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Tyrosine phosphorylation is one of the most important post-translational modifications
regulating cell signaling pathways in health and disease. However, its detection and
quantitation remains challenging due to its low cellular abundance. We applied a streamlined
and comprehensive phosphoproteomics framework for simultaneous analysis of serine,
threonine and tyrosine phosphorylation to unravel differential downstream receptor tyrosine
kinase (RTK) signaling pathways upon activation by Pdgf-ββ, Fgf-2 or Igf-1, respectively. The
analysis revealed RTK-specific regulation of tyrosine phosphorylation sites on key adaptor
and signaling molecules. In particular, we found tyrosine phosphatase Shp2 to be regulated
downstream in a RTK specific manner. Application of a novel allosteric Shp2 inhibitor indicated
its role in fine-tuning cellular outcomes. We were able to determine the impact of this key
phosphatase on regulating the phosphoproteome thus providing a list of putative Shp2 targets
and substrates. Furthermore, we determined that Shp2 adjusts Pdgfr protein interactions
which effect downstream signaling. This inclusive study permitted us to accurately pinpoint
phosphorylation sites on key proteins that ultimately affect cellular outcomes in a RTK specific
manner. Furthermore, the results indicate the deregulatory nature of phosphotyrosine is
equally important in intracellular pathway activation.
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Although effective CD8+ T cell responses can be induced in the liver, this organ is
generally biased toward inducing a state of immune unresponsiveness known as tolerance.
This phenomenon underpins the acceptance of liver allografts, the unresponsiveness toward
hepatocellular antigens (Ag) and, possibly, the weak hepatitis B virus-specific CD8+ T cell
(HBV-CD8 T) response in chronically infected patients. While the tolerogenic property of the
liver has long been known, the underlying mechanisms are incompletely understood.
Herein we compared hepatic HBV-CD8 T priming in transgenic mice in which
expression of the HBV Core Ag is restricted to hepatocytes with mice injected with recombinant
LCMV-based vectors that allow for the expression of the same Ag into hepatic Ag-presenting
cells (hAPC). While priming by hepatocytes leads to expansion in situ, HBV-CD8 T fail to
develop effector functions. By contrast, priming by hAPC leads to vigorous expansion followed
by development of cytolytic function and of IFN-_ expression. By using intravital microscopy,
we observed that HBV-CD8 T that underwent full effector differentiation exhibited reduced
motility and were confined to extravascular clusters scattered throughout the parenchyma;
by contrast, dysfunctional HBV-CD8 T were mainly intravascular, highly motile and periportal.
Further characterization of the anatomical localization, the intrahepatic cellular behavior as
well as the cellular and molecular correlates driving ineffective versus effective priming will
help us to elucidate the mechanisms responsible for the functional deficiency observed in HBV
chronically infected patients.

Graphical abstract
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Dendritic cells (DCs) are crucial for induction and regulation of immune responses. Human
peripheral blood contains at least three types of DC: plasmacytoid DC (pDC), CD1c+
myeloid DC and BDCA3+ myeloid DC. Differences in their transcriptional profile, expression
of Toll-like receptors (TLRs) and secretion of cytokines indicate that these DC subsets
have specialized functions. We studied the role of indoleamine 2,3-dioxygenase 1 (IDO) in
human blood DC subsets and its implications for their effector functions. IDO is an enzyme
that catalyzes the conversion of L-tryptophan into L-kynurenine, and is typically associated
with immunosuppression. We found a striking difference in IDO expression across human
blood DC subsets. BDCA3+ DCs express IDO at steady state, unlike CD1c+ DCs and pDCs.
Stimulation with TLR agonists or IFN-γ further increases IDO expression in BDCA3+ DCs and
induces low expression of IDO in CD1c+ DCs, but not in pDCs. IDO is functionally active in
BDCA3+ DCs and CD1c+ DCs, and inhibits T cell proliferation. Interestingly, there might be
a link between high IDO expression in BDCA3+ DCs and their superior capacity to crosspresent antigen. These findings provide new insight into the functional differences between
human blood DC subsets.
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During the last years, the development of next generation sequencing technologies has
shed light on intratumor heterogeneity (ITH) and clonal evolution in multiple tumor types[1].
Nevertheless little is known about endometrial carcinomas (ECs), the most common
gynecological malignancy in the developed world[1][2].
In this sense, the main objectives of the present work imply the characterization of ITH in ECs
and the advance in the utility of the genetic analysis in alternative biopsies as new diagnostic
tools to capture ITH in these types of tumors. Briefly, ITH was evaluated by primary tumor
and metastasis multiregion studies based on targeted massive parallel and/or whole-exome
sequencing (WES) analyses in several metastatic ECs including endometrioid (EEC) and
serous (SEC) histologies. Our results revealed different degrees of genetic ITH that were in turn
reflected in the multiple phylogenetic evolution patterns found among the various histological
and molecular subtypes. While SECs had mainly a monophyletic clonal progression, with
metastatic regions arising from an ancestral subclone, EECs showed heterogeneous patterns
of phylogenetic evolution.
Finally, the use of targeted massive parallel sequencing in uterine aspirates (UAs), low invasive
pre-operative biopsies, revealed that UA accurately represents tumor mutational profile even
in histologically non-diagnosable samples. Moreover, the genetic study of UA recapitulates the
ITH found in the multiple tumor regions.

[1] Jamal-Hanjani, M., Quezada, S. A., Larkin, J., Swanton, C. “Translational Implications of
Tumor Heterogeneity”. Clin Cancer Res, 2015. 21(6): p. 1258-1266.
[2] Ferlay, J., Soerjomataram, I., Dikshit, R., Eser, S., Mathers, C., Rebelo, M., Parkin, D. M.,
Forman, D., Bray, F. “Cancer incidence and mortality worldwide: sources, methods and major
patterns in GLOBOCAN 2012”. Int J Cancer, 2015. 136(5): p. E359-86.
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GRK2 emerges as a key signaling node able to integrate different signaling pathways involved
in cancer progression in a tumor and cell-type specific way.[1] Our results show that this kinase
may play an inhibitory role in the progression of Squamous Cell Carcinomas (SCC). GRK2
protein expression is clearly reduced on the invasive front of skin SCC and on undifferentiated,
high-grade SCC tumors of human stratified epithelia. Interestingly, Kaplan-Meier analysis
generated from different datasets of those tumors indicate that patients with low levels of
mRNA expression of the GRK2 gene (ADRBK1 gene) are prone to increased recurrence and
metastasis, suggesting that GRK2 down-modulation might favor SCC tumor progression.
GRK2 gene expression is significantly lower in SCC cell lines with a mesenchymal phenotype
compared to those with an epithelial phenotype. In contrast, the expression of Snail1 (SNAI1
gene), a transcription factor known to be a key Epithelial-Mesenchymal Transition (EMT)
inducer and to be present at the invasive front and the periphery of different types of human
SCC, displayed the reverse trend, suggesting a functional antagonism between both proteins.
Consistently, we find that GRK2 overexpression counteracts the mesenchymal phenotype
induced by Snail1 in epithelial cells, and that GRK2 directly interacts and phosphorylates
Snail1, thus attenuating its functionality. Importantly, down-regulation of endogenous GRK2
expression in head and neck carcinoma cells is sufficient to trigger EMT features and to foster
a motile and invasive phenotype, suggesting that the downregulation of GRK2 observed in
clinical samples might contribute to tumor malignancy. Furthermore, induced GRK2 ablation
in mice promotes skin hyperplasia and proliferation, induces spontaneous papillomas in the
tongue and makes animals more sensitive to oral carcinogens. Overall, these data suggest
that GRK2 expression levels play an important role in the control of epidermal cell proliferation
and differentiation status in vivo, and that GRK2 downregulation favors the development of
tumoral features in stratified epithelia.
[1] Nogués, L., Palacios-García, J., Reglero, C., Rivas, V., Neves, M., Ribas, C., Penela,
P. & Mayor, F. “G protein-coupled receptor kinases (GRKs) in tumorigenesis and cancer
progression: GPCR regulators and signaling hubs.” In Seminars in Cancer Biology. (2017,
May). Academic Press.
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Exosomes, members of extracellular vesicle family, are involved in intercellular cross-talk
via lipids, proteins and genetic material. Melanoma-derived exosomes are endowed with
protumourigenic features and can condition the immune environment favouring tumour
immune escape. Immune checkpoints (IC) are key molecules involved in the regulation of
immune responses and can be expressed also by tumour cells. I studied the expression of
IC molecules in BRAF kinase inhibitor sensitive and resistant melanoma cells and cognate
exosomes based on the observed up-regulation of IC in the resistant variant. My principal
aim is to dissect any association between vemurafenib resistance, IC expression, and the
exosomal involvement on IC modulation in their target cells. This was investigated in melanoma
cells and immune cells to uncover potentially targetable or predictive new mechanisms and
pathways in the context of immunotherapy.
IC expression was evaluated in sensitive/resistant cell line pairs and exosomes by qRT-PCR,
western blot and flow cytometry. To study the mechanisms of IC modulation in target cells via
exosomes, I generated melanoma transfected cells expressing PDL1GFP or CD81GFP fusion
protein. Interaction and IC modulation were assessed by flow cytometry of PDL1- and CD81GFP exosome/target cell co-cultures.
The IC PDL1, PDL2, HVEM, Galectin9, CD155 and VISTA, were expressed in melanoma cells.
PDL1, PDL2 and CD155 showed higher expression level in the resistant variants. Exosomes
reflected the IC expression pattern of originating cells and contained several IC transcripts.
PDL1- and CD81GFP positive exosomes interacted with melanoma cells, both BRAF inhibitor
resistant and sensitive. In PBMC co-cultures they preferentially targeted monocytes inducing
the up-regulation of PDL1 and Galectin9. Additionally, the presence of exosomes impaired T
cell activation.
The expression of IC in melanoma cells can be influenced by the resistance to BRAF inhibitors,
in line with various mechanisms leading to vemurafenib resistance. Exosomes, present in body
fluids, reflect IC expression of originating cells and may represent a surrogate of melanoma
resistance status. Exosomal IC expression and modulatory activity of interacting cells suggests
their potential involvement in immunomodulation and immune escape mechanisms.
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Prednisone and montelukast are proven to be effective for asthma treatment, but a subset of
patients is resistant to these drugs due to the unknown molecular mechanisms. Leukocytes
are main effectors of lung inflammation and their defective function probably underlies the
resistance to therapeutic agents. The necessary prerequisite for studying these processes is
identification of the response determinants in leukocytes from healthy individuals, which was
the purpose of this study.
Peripheral blood samples were obtained from five healthy individuals with normal lung
function and negative skin prick tests. After ex vivo treatment of leukocytes with prednisone
and montelukast, protein extracts were prepared and bottom up proteomics analysis was
performed by HPLC coupled to QExactive mass spectrometer. Differences between treated
samples and untreated controls were analyzed using Student’s t-test with p<0.01 considered
significant.
Prednisone was found to significantly alter expression of two proteins involved in apoptosis:
BH3 interacting-domain death agonist (BID) and Inverted formin-2 (INF-2). Montelukast has
led to altered expression of seven proteins involved in immunomodulation and/or cytoskeleton
dynamics with additional roles in modulation of apoptosis.
The obtained results indicate the importance of apoptotic factors in leukocytes in response to
asthma therapy and can direct further research on molecular mechanisms. Proteins identified
as responsive to stimulation with prednisone and montelukast can be further investigated as
potential tools for more effective personalized therapy.
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During atherosclerosis smooth muscle cells (SMCs) are known to accumulate into the intima
and to switch from a contractile to a synthetic phenotype. In our model, we isolated two
distinct SMC populations, spindle-shaped (S-) and rhomboid (R-) SMCs from the porcine
coronary artery; the R-phenotype represents the synthetic phenotype. We further identified
S100A4 as a marker of R-SMCs in vitro (Fig. 1) and of intimal SMCs in both pigs and humans.
One of the most interesting features of S100A4 is its dual role whether it is located intra- or
extracellularly. Recently we have shown that the extracellular form of S100A4 is essential for
the establishment of the R-phenotype and acts, to some extent, through RAGE Remarkably,
S-SMCs treated with S100A4-rich conditioned medium (collected from S100A4-transfected
SMCs) acquire pro-inflammatory properties, although the mechanisms responsible need to
be clarified. This switch is also associated with a characteristic modulation of the cytoskeletal
proteins (e.g. α-SMA) and proliferation pathways, therefore suggesting that cell shape, motility,
and proliferation of SMC could influenced by the presence of S100A4. The project will focus
mainly in the intracellular role of this protein, and its effects in the above mentioned criteria,
with a particular interest in the inflammation profile. This will be addressed using both in vitro
(following CrispRCas9 S100A4 gene depletion) and in vivo (using S100A4 conditional KO)
approaches.

Figure 1: αSMA and S100A4 differential expression in S- and R-SMC.
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Next generation sequencing (NGS) technology provides a high-resolution and global view
of the genomic and epigenomic underpinnings of many human diseases, including cancer.
In our lab we harness this set of technologies to characterize specific diseases and map the
key regulators that can be critical targets for new therapeutic inroads. Here we apply this
set of technologies to probe Glioblastoma multiforme(GBM), one of the most common and
aggressive primary brain malignancy with very poor prognosis, having median survival rate
of 12-15 months,[1] with 5-year survival that is less than 5% despite the multimodal treatment.
Glioma initiating cells (GICs) were derived from the tumor core and peripheral biopsies
at resection from each patients having both primary and recurrent GBM. In particular, the
peripheral biopsy sites of the primary tumor were marked with MRI-detectable clips permitting
to establish, upon recurrence, which of the initial biopsied sites sustained relapse. We
performed RNA-Seq on GICs derived from these distinct compartments to define the genomewide expression profile. This provided with the opportunity to precisely trace human GBM
evolution avoiding the confounding effect of inter-individual genetic heterogeneity and capture
the molecular events underlying its transition to its recurrent stage. Transcription factors (TFs)
are a group of proteins that are involved in genes transcriptional machinery (initiation and
regulation) and binds to sites knowns as motifs,[2]. Targeting these TFs can be highly efficient
in understanding their potential in driving cellular transformation in cancers, which accounts
for making them favorite targets for drug discovery. To this end, I integrated transcription factor
motif enrichment analysis (MEA) with differential expression analysis (DEA) to define the key
regulatory actors that characterize the relapse-specific progression in GBM paving a way for a
discovery pipeline for physiopathologically meaningful therapeutic targets.
[1] Singh et al. “Transforming fusions of FGFR and TACC genes in human glioblastoma.”
Science (2012) (New York, N.Y.), 337(6099), 1231–5.
[2] D’haeseleer. “How does DNA sequence motif discovery work?” Nature Biotechnology
(2006), 24(8), 959–961.
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Antifolate drugs are folic acid antagonists which target key enzymes in the folate metabolic
pathway and are currently used in chemotherapy. Unfortunately, the emergence of drug
resistance is a frequent phenomenon regarding this class of drugs. [1] Folylpolyglutamate
synthetase (FPGS) has been shown to play a crucial role in aintifolate resistance. [2] It is well
known that metabolic alterations are at the basis of acquired resistance, however there is a
lack of knowledge on how resistance alters cell metabolism. This study wants to provide a
comprehensive and quantitative view of the metabolic adaptations underlying the emergence
of resistance. Moreover, synthetic lethality screens will be performed in order to identify and
inhibit essential compensatory metabolic pathways with the final aim to restore drug sensitivity.
A quick overview of the study is represented in Figure 1.

Figure 1: workflow of this project.
[1] Wojtuszkiewicz, Anna et al. “ Methotrexate resistance in relation to treatment outcome in
childhood acute lymphoblastic leukemia.” J Hematol Oncol. 2015; 8: 61..
[2] Raz, Shachar et al. “ Folylpoly-glutamate synthetase: A key determinant of folatehomeostasis
and antifolate resistance in cancer.” Drug Resist Updat. 2016 Sep;28:43-64.
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The interplay between cancer cells and adjacent stroma is fundamental for the development
and progression of tumors. In fact, this crosstalk sustains carcinogenesis and promotes the
acquisition of additional malignant features. In the prostate cancer (PCa) context, cancerassociated fibroblasts (CAFs) have been shown to fuel tumour development and metastasis
by mutually interacting with tumour cells. By comparatively analysing gene expression profiles
of CAFs and normal fibroblasts, we found that CAFs are characterized by positive enrichment
of genes that regulate actin cytoskeleton remodelling and muscle contractility, including genes
that code for calcium, potassium and sodium cation channels [1].
In this study, by using antiarrhythmic drugs in a drug-repositioning approach, we investigated i)
the effects of calcium, sodium and potassium cation channel blockers (CBs) on CAF activated
state and ii) the ability of CBs to impair CAF-PCa cell interplay.
Our results indicate that the inhibition of cation channels interferes with crucial features
of reactive prostate CAFs, as indicated by changes in cell morphology and modulation of
specific fibroblast activation markers. Moreover, although to a different extent, CBs were
able to reduce CAF motility and hinder CAF contraction capability. Consistent with the role of
FAK phosphorylation in cell adhesion and motility, we also observed a marked reduction of
phosphorylated-FAK fraction upon treatment with CBs. In addition, conditioned media (CM)
experiments revealed that treatment of a PCa cell line (DU145) with CM from CB-treated
CAFs is sufficient to inhibit DU145 cell growth and induce a marked up-modulation of epithelial
markers and a slight down-modulation the mesenchymal ones.
Overall, such preliminary data suggest new opportunities for the translation of drugs already
used in different medical fields into the targeting of CAFs with the aim to interrupt their tumorsupportive spur.
[1] Doldi V, Callari M, Giannoni E, D’Aiuto F, Maffezzini M, Valdagni R, Chiarugi P, Gandellini
P, Zaffaroni N. “Integrated gene and miRNA expression analysis of prostate cancer associated
fibroblasts supports a prominent role for interleukin-6 in fibroblast activation”. Oncotarget.
(2015) 6(31):31441-60.
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Spinocerebellar Ataxia type 2 (SCA2) is an autosomal dominant neurodegenerative disorder
characteristically affecting cerebellar Purkinje cells (PCs). Other areas like brainstem, spinal
cord and midbrain also show early atrophy.[1] SCA2 is caused by expansion of a CAG repeat
in the Ataxin-2 gene (ATXN2). While control individuals display 13 to 31 triplets, patients
with SCA2 show ≥ 32 CAGs.[2] The mechanism of SCA2 involves a toxic gain-of-function of
Ataxin-2, but the details are not understood.
We generated a new knockin mouse model of SCA2 substituting the CAG in the Atxn2
mouse gene by 100 CAGs. This mutant shows the physiological expression distribution and
regulation of Ataxin-2, resulting in the typical degeneration pattern and progression of SCA2,
with a mixture of partial loss-of-function in peripheral tissues and the insidiously increasing
gain-of-function in specific neuron populations.
The homozygous mutants show an ataxic phenotype around 6-7 months of age and die at 1416 months, displaying strong decreases of body and brain mass. Significant motor behavior
deficits were demonstrated via grip strength and paw print tests. With immunohistochemistry,
a massive loss of PCs was not present at death, but a disconnection of PCs with loss of
myelinated axons and astrogliosis was detected by calbindin and GFAP staining.

Figure 1: Cerebellar calbindin+DAPI stain
in 14-month-old Atxn2-CAG100-knockin
mice.
This novel authentic SCA2 model permits the evaluation of asymptomatic disease stages and
of causal neuroprotective therapies such as antisense oligonucleotides.[3]
[1] Auburger, Georg “Spinocerebellar ataxia type 2”. Handb. Clin. Neurol. 103 (2012): 423-36.
[2] Elden, Andrew C, et al. “Ataxin-2 intermediate-length polyglutamine expansions are
associated with increased risk for ALS.” Nature 466.7310 (2010): 1069-75
[3] Becker, Lindsay A, et al. “Therapeutic reduction of ataxin-2 extends lifespan and reduces
pathology in TDP-43 mice.” Nature 544.7650 (2017): 367-371
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Backround: Soft glucocorticoids are cortienic acid derivatives with fewer side effects than
traditional glucocorticoids. Skin permeability and retention have significant influence on
drug’s activity and occurrence of side effects after local application.[1] These pharmacokinetic
properties can be estimated using in vitro techniques - Parallel Artificial Membrane Permeability
Assay (PAMPA) and biopartitioning micellar chromatography (BMC).
Aim: Estimation of skin permeability and retention of 5 amides of fluocinolon acetonide derived cortienic acid and amino acids (FAG, FAA, FAEG, FAEA and FAP) using PAMPA and
BMC.
Methods: PAMPA was performed on hydrophobic Millipore PVDF microtiter 96-well plate
using artificial membrane consisting of 70% silicon oil and 30% isopropyl myristate.[2] For skin
permeability estimation using BMC, mobile phase consisting of Brij 35 solution in concentration
higher than critical micellar concentration was employed.[3]
Results: Permeability coefficients (logPe) and retention parameters (R) were calculated using
PAMPA, whereas BMC retention factors (k) were calculated from retention times and used for
the estimation of skin permeability. With exception of FAEG, correlation between logPe and
k was 0.854, indicating good agreement between results of PAMPA and BMC permeability
predictions. The derivative with the highest values of logPe (-4.53), R (0.77) and k (24.27)
was FAP.
Conclusion: PAMPA and BMC were used for the estimation of skin permeability and retention
of five novel fluocinolone acetonide derivatives. Compound with the highest permeability and
retention was FAP, indicating that it is potentially the best candidate for skin application.
[1] Dobričić V, Nikolić K, Vladimirov S, Čudina O “Biopartitioning micellar chromatography
as a predictive tool for skin and corneal permeability of newly synthesized 17β-carboxamide
steroids. “ Eur. J. Pharm. Sci. 56 (2014): 105-122.
[2] Ottaviani G, Martel S, Carrupt PA “Parallel artificial membrane permeability assay: a new
membrane for the fast prediction of passive human skin permeability.” J. Med. Chem. 49
(2006): 3948–3954.
[3] Martinez-Pla JJ, Martin-Biosca Y, Sagrado S, Villanueva-Camanas RM, Medina-Hernandez
MJ Biopartitioning micellar chromatography to predict skin permeability. Biomed. Chromatogr.
17 (2006): 530–537.
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Attention deficit hyperactivity disorder (ADHD) is one of the most common and most heritable
childhood-onset neuropsychiatric disorders. To date, genetic studies of ADHD focused on
additive effects only, explaining just a fraction of its heritability. Thus, we aimed at examining
parent of origin effects (POE) together with maternal and additive effects, providing novel
insight into the complex genetic architecture of ADHD.
Parent-offspring data was collected through the Psychiatric Genomics Consortium and the
Norwegian Mother and Child Cohort (2060 trios and 328 duos). Additional data is being added.
POE, maternal and child effects are being evaluated using multinomial modelling implemented
in EMIM. We explored our signals in the light of known imprinted genes (POE) and the largest
ADHD genome-wide association study (GWAS) in children (N=17666). Gene based analyses
are being performed using MAGMA.
Our preliminary results indicate the presence of non-additive genetic effects in the development
of ADHD. Our strongest imprinting signal is located in CALD1 locus (rs11980823, effect=0.77,
SE=0.14, P=1.21E-07). CALD1 plays essential role in nerve regeneration, a function previously
implicated in a number of neuropsychiatric disorders. Our preliminary gene-based analyses of
the known imprinted genes revealed strong association with TP73 locus (P=0.0034), encoding
a transcription factor implicated in neuroblastoma.
In conclusion, this is the first and the largest genome-wide parent-offspring study in ADHD,
exploring its non-additive genetic effects by detecting and distinguishing between POE
(imprinting), maternal and child effects. As we increase our sample size, we will provide
estimates of such effects as well as those of their heritability.
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Radiotherapy is a standard treatment for organ-confined prostate cancer (PCa). Although
treatment technical optimization has greatly improved local tumor control, a significant
percentage of patients still undergo recurrence.[1] The onset of radioresistance is a
complex phenomenon involving several genetic and epigenetic abnormalities, including the
deregulation of microRNAs (miRNAs), endogenous small non-coding RNA molecules that
negatively regulate gene expression.[2] In this study, we investigated the ability of miR-875-5p
to radiosensitize PCa cells.
miR-875-5p was found to be significantly downregulated in PCa samples compared to
matched normal tissues. The ectopic expression of miR-875-5p in PCa cells was able to
impair the mesenchymal-to-epithelial transition (EMT), as demonstrated by cell morphological
changes and the reduced cell migration ability. To elucidate miR-875-5p biological role, the
search for its targets relevant to radiation response was carried out. EGFR was confirmed as
a direct target of miR-875-5p. Given the role of EGFR in determining tumor cell resistance,
we assessed whether miR-875-5p reconstitution in PCa cells was able to counteract
EGFR-mediated radioresistance. Indeed, miRNA ectopic expression significantly increased
the sensitivity of both DU145 and PC-3 cell lines to radiation, as indicated by the reduced
clonogenic cell survival and confirmed in vivo. Indeed, xenografts originating from tumor cells
stably expressing miR-875-5p, showed a significantly enhanced tumour-volume inhibition
following irradiation compared to controls.
Overall, our results suggest the miR-875-5p-EGFR axis as a possible relevant determinant of
ionizing radiation response, supporting the clinical interest in developing a novel therapeutic
approach based on miR-875-5p reconstitution to increase PCa sensitivity to radiotherapy.
[1] Alongi F, De Bari B, Campostrini F, Arcangeli S, Matei DV, Lopci E, Petralia G, Bellomi
M, Chiti A, Magrini SM, Scorsetti M, Orecchia R, Jereczek-Fossa BA. “Salvage therapy of
intraprostatic failure after radical external-beam radiotherapy for prostate cancer: a review.”
Crit Rev Oncol Hematol 2013; 88:550-63.
[2] Pasquinelli AE. “MicroRNAs and their targets: recognition, regulation and an emerging
reciprocal relationship.” Nat Rev Genet 2012; 13:271-82.
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Polycyclic polyprenylated acylphloroglucinols (PPAPs) are one of the most interesting
compounds from Hypericum species. Their biological and pharmacological activity is
varying largely due to the possibilities of prenylation, cyclization and oxydation. Among
other activities, antidepressant, analgesic, antioxidative, anti-inflammatory, antimicrobial and
cytotoxic are predominantly related with PPAPs. This increases the interest for discovery and
isolation of new acylphloroglucinols and testing their biological abilities. H. barbatum Jacq. is
a plant distributed widely throughout Europe, from Austria to Greece, through Balkans and
Mediterranean regions. Being poorly investigated regarding its PPAP spectrum, it represents
an interesting source for phytochemical research. Using 1H-NMR guided fractionation of
its aerial parts’ petrol ether extract, four novel tricyclic polyprenylated acylphloroglucinols
were isolated, three of which contain endoperoxide bridge in the structure – hyperibarbins
C, E, K and N (Fig. 1). Their structures were elucidated using 2D NMR spectroscopic data
and HRESIMS. Previously, it was reported that artemisinin, a sesquiterpene endoperoxide
– compound whose discovery was awarded with the 2015 Nobel Prize in Physiology or
Medicine, shows a potent antiplasmodial (antimalarial) activity (9.2 nM) due to the presence
of an endoperoxide bridge in its structure. Moreover, its derivatives that lack an endoperoxide
bridge, such as deoxyartemisinin, have been shown to be devoid of antimalarial activity (>10
µM). Antiplasmodial activity was evaluated against Plasmodium falciparum NF54 strain, with
the three of the compounds exhibiting moderate activity. Interestingly, IC50 values were >10
µg/mL, 2.51 µg/mL, 1.76 µg/mL and 3.15 µg/mL, respectively, good but yet significantly lower
activity than the abovementioned natural antimalarial compound – artemisinin. Unfortunately,
the four examined compounds were also toxic for the rat myoblast cell line L6, with IC50
9.7–54.5 µg/mL.

Figure 1: Hyperibarbins C, E, K and N, isolated from H. barbatum Jacq.
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Cyclooxygenase 2 (Cox-2) elevated expression has been associated with tumour development
especially in colorectal cancer, and it is known that its inhibition can prevent cancer. In order
to study the mechanisms that mediate the pro-tumorigenic effects of Cox-2 we generated cell
lines stably overexpressing this gene and performed gene expression microarray analysis to
identify genes regulated by this overexpression. One of the up-regulated genes in the Cox-2
overexpressing cells is PMEPA1, identified as an androgen-induced gene, highly expressed
in several cancers. The encoded product is a transforming growth factor-β (TGF-β)-induced
transmembrane protein overexpressed in breast, prostate and colorectal cancer. In order
to study PMEPA1 effects, we both overexpressed and silenced, PMEPA1 in human colon
adenocarcinoma (HT29) and human ovarian carcinoma (Skov3) cells, generating stable cell
lines. We studied in vivo and in vitro cell characteristics, noting significant differences between
empty vector (EV) and PMEPA1 overexpressing cells. We observed differences in cell
morphology, caused by a different distribution of the actin cytoskeleton. Those morphological
differences are related to a PMEPA1- induced process of Epithelial Mesenchymal Transition.
Mouse xenograft experiments, with subcutaneous and intraperitoneal injection of the
mentioned cells in nude mice, showed a differential effect of PMEPA1 overexpression in the
two cell types, HT29 and Skov3, leading to a final growth delay of HT-29 xenografts, while
PMEPA1 overexpressing Skov3 cells had a high initial survival and proliferative advantage
compared with EV cells.
These findings suggest that PMEPA1 may have an important role in cancer progression.
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Single Molecule Force Spectroscopy (SMFS) has been extensively used to study the protein
folding process using a mechanical force, an important denaturant in the field of biomedicine.
Here we focus on the mechanical unfolding of the ultrafast folding protein gpW, which in the
absence of force, folds and unfolds in a microseconds time scale by crossing a marginal
free energy barrier (downhill folding). Accordingly, we conducted low constant force SMFS
measurements using an atomic force microscope (AFM) on a single gpW domain (63 residues)
bracketed by 3 titin I27 at each side. Our experimental results reveal a characteristic hopping
pattern of gpW between two distinct states, suggesting that the external mechanical force
induces a barrier in its free energy surface. By conducting molecular simulations we could
rationalize this behavior and furthermore the effect of the AFM on the measured gpW kinetics.

Figure 1: Schematic representation of the mechanical unfolding of the engineered
polyprotein. On the right an AFM constant force/force ramp experimental trace is shown,
revealing a hopping behavior of gpW under the application of 5pN (see insert).
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The follicular cells are the major cell type of the thyroid gland and express the necessary
proteins for the synthesis and secretion of thyroid hormones, such as the Sodium/Iodine
Symporter (NIS), Thyroperoxidase (TPO) or Thyroglobulin (Tg). The expression of these
differentiation markers is mainly regulated by TSH, IGF1 and TGFβ through the expression
and activation of the transcription factors Nkx2-1, Pax8 and FoxE1. The combined expression
of these three factors occurs exclusively in the thyroid from the beginning of the specification
of thyroid precursors in the pharyngeal endoderm to the adult thyroid. Although some
of the signaling pathways and the transcription factors involved in the specification and
differentiation of thyroid follicular cells are known, the underlying mechanisms have not yet
been deciphered. Also other transcription factors involved in that complex transcriptional
network are still unknown. For this reason we proposed to study the role of TSH and TGFβ
signaling pathways in the regulation of Sox9, a transcription factor involved in the development
and differentiation of endodermal derived-organs, as a possible candidate to regulate the
expression of thyroid transcription factors in the specification and differentiation of thyroid
follicular cell. In this work we have described that Sox9 is expressed in the follicular cells of
the embryonic thyroid concomitantly with the expression of the thyroid transcription factors,
maintaining its expression during the embryonic development up to the adult thyroid. We have
identified binding sites for the thyroid transcription factors Nkx2-1, Pax8 and FoxE1 as well as
for Smads, Sox9 and CRE sites in the promoter of Sox9. In addition, we have demonstrated
that TSH induces Sox9 expression through the cAMP/PKA/CREB pathway. TGFβ, through the
Smads, inhibits the TSH-induced Sox9 expression. Also our data show that the transcription of
Sox9 is regulated by Nkx2-1, Pax8 and FoxE1 through binding to their respective promoters.
Furthermore, we have demonstrated that Sox9 binds to the FoxE1 promoter and to its own,
regulating the expression of both genes and confirming the existence of transcriptional
regulatory circuits in thyroid differentiation. This work demonstrates the implication of Sox9
in the differentiation of the thyroid follicular cell and provides another approach to study the
function of new transcription factors.
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Certain mutations in aminoacyl-tRNA synthetases lead to Dominant Intermediate CharcotMarie-Tooth disorder type C (DI-CMTC) – a group of heterogeneous inherited disorders that
are characterized by degeneration of peripheral nerve fibers, loss of muscle tissue and touch
sensation. There are possible different mechanisms: loss of charging function, aggregation,
novel interactions resulting from mutations, mischarging, nucleolar dysfunction, dimerization,
non-canonical functions, mitochondrial toxicity or dysfunction, impaired axonal transport that
leads to deficits in local translation. The common mechanism is still unknown. Two heterozygous
missense mutations (G41R, E196K) and one de novo deletion (153-156delVKQV) in Homo
sapiens tyrosyl-tRNA synthetase (HsTyrRS) were identified in different families of patients
with DI-CMTC. All three DI-CMTC-related mutants of HsTyrRS, their structural complexes
with substrates, cognate tRNATyr and translation elongation factor eEF1A2 are still unknown
and were constructed in silico using Modeller 9.7 software and Cluspro 2.0 server. In order to
study the conformational dynamics of DI-CMTC-related mutants of HsTyrRS, the 100 ns MD
simulations were performed in GROMACS 5 package using the grid environment and services
of MolDynGrid virtual laboratory (http://moldyngrid.org/). The Distributed Analyzer Script (DAS)
was used for analytical tools automation. The melting of H9 helix (T141-A148) and subsequent
partial melting of H11 helix were observed in MD simulation of 153-156delVKQV mutant. A
novel β-sheet formation was revealed in K147-E157 region of G41R and 153-156delVKQV
TyrRS mutants. In the both cases the β-sheets are quite stable (20-100 ns of time interval).
It was found that conformational transitions took place within CP1 connective peptide
(L125-G163 region), which is important structural element for tRNATyr recognition. Hydrogen
bonds formed between K147-E157 region and tRNATyr were following (lifetime): E151:C75 –
38.71%, Q155:A76 – 12.90%, K147:G72 – 12.90%, K147:G71 – 9.68%. Our results support
the idea, that defects of the intermolecular interfaces in the complexes of mutational forms
of HsTyrRS with cognate tRNATyr and/or eEF1A2 may be common molecular mechanism of
Charcot-Marie-Tooth disorder.
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Most potential drugs for the treatment of CNS disorders, such as brain cancer and Alzheimer’s
disease, do not cross the blood-brain barrier (BBB). Much research effort has been devoted to
the discovery of new BBB-shuttle peptides – entities that have the capacity to carry cargoes
across the BBB.[1] The sources of these peptides are diverse, ranging from the mimicry of
endogenous proteins to the use of phage display technology.
In this communication, we report on the use of phage display technology against a human
BBB cellular model which mimics the characteristics of the BBB to search for new BBBshuttle peptides. This model consists of a co-culture of human brain capillary endothelial cells
derived from pluripotent stem cells and bovine pericytes on a transwell.[2] From the panning
experiment of a 12-mer phage library, the peptide SGVYKVAYDWQH (SGV) was identified to
be favourably translocated, and therefore it was selected as an initial member of a new BBBshuttle peptide family.[3]
Moreover, the permeability of SGV was validated in the aforementioned model and
internalisation studies in endothelial cells were performed to study its transport mechanism.
These studies suggest that SGV internalises through a clathrin-mediated mechanism.
Furthermore, SGV peptide was conjugated to a model protein – Green Fluorescent Protein,
and the uptake of this cargo in endothelial cells was increased.
In conclusion, these results highlight the usefulness of in vitro BBB models as a tool to discover
BBB-shuttle peptides through phage display libraries.
[1] Oller-Salvia, B.; Sánchez-Navarro, M.; Giralt, E.; Teixidó, M. Chem. Soc. Rev., 2016, 45,
4690-4707.
[2] Cecchelli, R; Aday, S.; Sevin, E.; Almeida, C.; Culot, M.; Dehouck, L.; Coisne, C.; Engelhardt,
B.; Dehouck, M-P.; Ferreira, L. PLoS One 2014, 9, e99733.
[3] Díaz-Perlas, C.; Sánchez-Navarro, M.; Oller-Salvia, B.; Moreno, M.; Teixidó, M.; Giralt, E.
Biopol. Pept. Sci., 2017, 108:e22928.
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Autophagy plays a key role in the maintenance of cellular homeostasis[1]. The characterization
of the mechanisms by which a cell regulates autophagic activity remains incomplete. Emerging
studies shown that G-protein coupled receptors (GPCRs) regulate autophagy in response to
different stimuli and by directly detecting extracellular nutrients[2]. Nutrient-sensing GPCRs
are linked to different G proteins which play an essential role in the initiation of GPCR signaling.
In this work we describe the autophagic modulation exerted by Gαq/11 under different nutrient
conditions.
Our results show that Gαq controls macro-autophagy by a mechanism that correlates with
the modulation of the mTORC1 pathway under different nutrient conditions. Cells lacking
Gαq/11 display higher basal and nutrient deprivation-induced autophagy levels and an earlier
autophagic response under different nutrient stress conditions. Interestingly, the modulation of
autophagy by Gαq/11 correlates with the activation of the mTORC1 pathway, and cells lacking
Gαq/11 are unable to activate mTORC1 and therefore inactivate autophagy in response to
increasing doses of serum, glucose or amino acids. Conversely, the specific activation of a
Gαq-coupled GPCR reverts the autophagic phenotype promoted by nutrient stress conditions
by a mechanism that correlates with the activation of mTORC1. In addition, Gαq seems to be
required for chaperone-mediated autophagy activity, which suggests a potential role for Gαq
as a switch between different types of autophagy in response to several nutrient conditions.
Finally, Gαq is not degraded by these different types of autophagy, underlying its function as
a modulator of these pathways.
Overall, our study provides concluding evidences showing that Gαq/11 regulates macroautophagy by activating the mTORC1 pathway, pointing out a role of Gαq/11 as a link between
nutrient-sensing GPCRs and autophagic pathways modulation. These results could help to
uncover the identification of new potential pharmacological targets for the treatment of different
diseases through the regulation of autophagy.
[1] Rubinsztein D.C., Codogno P., Levine B. “Autophagy modulation as a potential therapeutic
target for diverse diseases” Nat. Rev. Drug Discovery. (2012) 11: 709-730.
[2] Wauson E., Dbouk H., Ghosh A., Cobb M., “G protein-coupled receptors and the regulation
of autophagy” Trends Endocrinol Metab. (2014) 25 274-82.
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Drosophila nephrocytes are very specialised cells with a high endocytic activity which function
is to filter and regulate the haemolymph composition. Their surface is completely covered by
the labyrinthine channels, which are invaginations of the plasma membrane where most of
the endocytic function of these cells occurs. The entrance of these channels is capped by
filtration diaphragms that limit the entrance of molecules to the channels according to their
size. It has been shown that these diaphragms are molecularly and functionally similar to the
slit diaphragms of the vertebrate kidneys.
In vertebrates, cubilin and amnionless proteins are required for protein reabsorption in renal
proximal tubule. In Drosophila, the orthologues of these proteins are expressed in nephrocytes
and it has been proposed that nephrocytes might fulfil the functions of the vertebrate podocytes
and renal proximal tubules. Interestingly, there is another Drosophila orthologue of Cubilin
expressed in nephrocytes and required for their normal morphology and function, Cubilinlike. Here, we analyse the requirement of Amnionless, Cubilin and Cubilin-like in Drosophila
nephrocytes.
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Pancreatic cancer is difficult to treat with currently available therapeutics, therefore new
approaches are needed. Our strategy is to target this disease using a technique called
Photochemical Internalisation (PCI), which can enhance the efficacy of cancer chemotherapy.
PCI is a light-triggered intracellular drug delivery method, which combines low dose
Photodynamic Therapy (PDT) with chemotherapy to induce efficient cytosolic delivery of
therapeutic compounds to their specific subcellular targets.
Hence, we will determine the efficacy of PCI in overcoming pancreatic cancer drug resistance
compared to conventional monotherapy and we will identify the cell death mechanisms
induced by these protocols. In this study, photosensitisers were co-administered with saporin
or gemcitabine, in human pancreatic cancer cells and against a panel of PDX-derived cells.
Cell viability was assessed by different methods, alongside internalisation and intracellular
localisation of photosensitisers.
Despite minimal cell death induced when the drugs or photoactivatable compounds were used
in monotherapy, PCI synergistically enhanced saporin and gemcitabine cytotoxicity using
very low concentrations. Moreover, we determined the mechanism of cell death triggered by
these protocols. PCI induced endosomal disruption following light excitation and caspases 3/7
activation, in a time dependent fashion.
Our findings demonstrate the potential of PCI to enhance the efficacy of cancer chemotherapy
for pancreatic cancer using sub-lethal doses of PDT and open a new window for future clinical
trials.

	
  

Figure 1: Scheme of PCI mechanism of action.
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The use of metallic complexes with anticancer purposes began with cis-platin. However, its
deleterious effects and the increasing resistance to cis-platin-based therapy limit its use.
Gold complexes are a promising alternative due to the lack of interaction with DNA, which
reduces their side effects. Herein we compare the antitumor potential of two gold complexes
with similar formula against colorectal cancer cells Caco-2: [Au(C≡CPh)(PTA)] and [Au(C≡C2-NC5H4)(PTA)].
On one hand, [Au(C≡CPh)(PTA)] inhibits the redox enzyme thioredoxin reductase leading to
an increase in reactive oxygen species levels. This increase induces an imbalance between
pro and anti-apoptotic proteins Bcl-2 and Bax. These signals trigger mitochondrial outer
membrane permeabilization –as shown by changes in mitochondrial membrane potential-,
which facilitates the release of pro-apoptotic factors like cytochrome c. Finally, activation of
caspases triggers apoptotic cell death. [1]
On the other hand, [Au(C≡C-2-NC5H4)(PTA)] lacks affinity for thioredoxin reductase. Instead,
it enters into the mitochondria and induces a loss of mitochondrial membrane potential. The
consequently increase in reactive oxygen species inhibits caspase activation and induces
TNF-triggered necroptosis. This process depends on RIP1 activation and NF-kB signaling.
In consequence, [Au(C≡C-2-NC5H4)(PTA)] might be a promising tool for the treatment of
apoptosis-resistant tumors.
Our results show the high potential of gold-based drugs in chemotherapy, also against those
tumors resistant to traditional apoptotic chemotherapy. Moreover, our work highlights the
importance of rational drug design, since small changes in molecular formula completely
modify drug effects.
[1] Sánchez-de-Diego, Mármol, Pérez, Gascón, Rodríguez-Yoldi, Cerrada. “The anticancer
effect related to disturbances in redox balance on Caco-2 cells caused by an alkynyl gold(I)
complex.” Journal of inorganic biochemistry 166 (2017): 108-121

111

Poster 38 - Immune profiling in a human endotoxin model and in
sepsis patients
Yessica A. Rodríguez-Rosales,a Mathijs Kox, b Esther van Rijssen, a Marina van Welie,a Peter
Pikkers,b Irma Joosten,a Hans Koenena
a

Laboratory of Medical Immunology, Radboudumc, Nijmegen, The Netherlands
b
Intensive Care Unit, Radboudumc, Nijmegen, The Netherlands
E-mail: yessicaalina.rodriguezrosales@radboudumc.nl

Sepsis is characterized by an initial hyper-inflammatory state that evolves into an
immunosuppressive phase which is related to higher susceptibility to secondary infections and
death. In this phase there is an overall decline of the immune response, associated with an
impaired function and higher apoptosis rate on innate and adaptive immune cells. The human
endotoxin model (HEM), in which healthy individuals receive a low dose of lipopolysaccharide
(LPS) intravenously, has been a helpful model to study the hyper-inflammatory component of
sepsis. Little is known about the immune profile of this subjects at longer time points. Raising
the question of whether this model could also be used to study the changes in the immune
response after an acute exposure to systemic hyper-inflammation.
In the present study, our aim was to describe and compare the immune profile of both innate
and adaptive immune compartments in sepsis and HEM in a dynamic way over time. In order
to evaluate this blood samples from sepsis patients and healthy volunteers that received 1ng/
kg of LPS intravenously were stained for flow cytometry analysis of immune cell populations.
In sepsis patients, there was an initial decrease in the number of classical monocytes on day
1 and in non-classical monocytes. While in the HEM group, there was a temporary drop of
intermediate and non-classical monocytes at 4 h that increased significantly after 2 and 20
days. We also found a decrease in the naïve and central memory CD4 and CD8 T cells, while
there was an increase in effector cells in the sepsis group over time. Moreover, in the HEM
group a reduction in CD4 and CD8 T cells of all maturation stages was found at 4 h, whereas
an increase in the number of CD8 effector T cells was present after 20 days. TNFα and IFNγ
expression by CD8 T cells in sepsis was increased. In the HEM, a reduction in TNFα and IFNγ
expression was observed 4 h. Interestingly, TNFα production by CD8 T cells was significantly
increased after 20 days of LPS administration.
To evaluate the similarities and differences at longer time points between the HEM and the
sepsis group can help us to understand the characteristics of a healthy immune response
towards systemic inflammation, and furthermore, to uncover new therapeutic opportunities for
the sepsis patients.
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Sporadic Alzheimer´s disease (AD) is a complex multifactorial neurodegenerative disorder
with evidence indicating coexisting multi-pathogen and inflammatory etiologies. There is a
growing support for a link between AD and the infection with herpes simplex virus type 1 (HSV1).[1] Our group and others have shown that in neuronal cell models, infection with HSV-1
induced the characteristic markers of Alzheimer type neurodegeneration, such as aberrant
phosphorylated tau protein, autophagy impairment, altered trafficking and metabolism of APP
protein and accumulation of beta-amyloid peptide; this capacity is increased in the presence
of oxidative stress.[2] To study these alterations in a more physiological model, we cultivated
human dermal fibroblasts starting from skin punch biopsies. These patient-specific fibroblasts
were then reprogramed into induced pluripotent stem cells (iPSCs) by transduction with the
four Yamanaka factors.[3] The obtained iPSCs are currently under characterization to test the
pluripotency and differentiation capacity of these newly generated lines. Afterwards, the iPSCs
will be differentiated into neurons and their responses to HSV-1 infection will be analyzed.
[1]
Itzhaki, R.F., Herpes simplex virus type 1 and Alzheimer’s disease: increasing
evidence for a major role of the virus. Front Aging Neurosci (2014). 6: p. 202.
[2]
Santana, S., et al., Oxidative stress enhances neurodegeneration markers induced
by herpes simplex virus type 1 infection in human neuroblastoma cells. PLoS One (2013).
8(10): p. e75842.
[3]
Takahashi, K., et al., Induction of pluripotent stem cells from adult human fibroblasts
by defined factors. Cell (2007). 131(5): p. 861-72.
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Tandem mass spectrometry relies on fragmentation of the injected peptides into smaller
fragments by means of collision with an inert gas. In shotgun MS/MS approaches, resultant
spectra of daughter ions, commonly referred as MS2, is typically characteristic of the precursor
ion. The MS2 spectra are used for identification of the precursor ions, in a process described
as peptide mass fingerprinting. The most common approach to this end, is to compare the
experimental spectra to theoretical spectra from a target database, as well as a decoy database
of nonsense sequences in order to assess a false discovery rate, as a measure of quality of
identification. The precise methods for matching experimental spectra and theoretical spectra
are not very sophisticated however, since a significant portion of the available information is
not used but instead the algorithms give a probabilistic measure of how many of the theoretical
peaks are matched to the experimental spectra, assuming all fragments are equally important.
Here we describe a method built on a hidden Markov model, in order to predict fragmentation
patterns of peptides, based on prior experimental data. This approach not only utilizes the
peak intensities in the spectra but also aims to capture the electrochemical aspects of the
fragmentation process, including the specific settings used on an instrument.
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Figure 1: Schematic representation of a hidden Markov model
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Polycomb Repressive Complexes (PRCs) are among the most important epigenetic remodelers
in establishing and maintaining cell identity.[1,2] PRC1 complexes exert a fundamental role
in this context through the deposition of H2AK119 mono-ubiquitination mark. Despite PRC1
role is widely studied in embryonic stem cells, its role in adult stem cell remains poorly
characterized. In particular is still not known whether PRC1 depletion per se is sufficient to
promote transcriptional activation of target genes or if the cell-type specific transcription factor
repertoire and active signaling pathways dictate the reactivation of a define subset of Polycomb
targets. Recently we have demonstrated its fundamental role in maintain intestinal stem cell
pool.[3] At this meeting I will present data regarding the role of PRC1 in preserving LGR5+
hair follicle stem cells. We demonstrate that PRC1 is required for hair follicle regeneration by
preserving hair follicle stem cells. The transcriptional outcome of PRC1 loss in these cells is
also presented and the differences with intestinal stem cells discussed.
[1]Pasini, D. & Di Croce, L. “Emerging roles for Polycomb proteins in cancer”. Current Opinion
in Genetics and Development 36, (2016). 50–58
[2]Luis, N. M., Morey, L., Di Croce, L. & Benitah, S. A. “Polycomb in stem cells: PRC1 branches
out”. Cell Stem Cell 11, (2012). 16–21
[3]Chiacchiera, F. et al. “Polycomb Complex PRC1 Preserves Intestinal Stem Cell Identity by
Sustaining Wnt/beta-Catenin Transcriptional Activity”. Cell Stem Cell 18, (2016). 91–103
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Endothelial cells form the inner layer of blood vessels. When quiescent, they retain the potential
to develop into new vessels, through a process known as angiogenesis. Endothelial cells
change their shape, polarity and gene expression patterns to allow progression through the
different stages of blood vessel development.[1] The actin cytoskeleton drives endothelial cell
motility and is required to translate guidance cues into migration. However, much less is known
about the role of the microtubule cytoskeleton in this process. Cancer patients treated with
drugs which interfere with microtubule dynamics exhibit a decrease in tumour vascularisation,
which helps their recovery.[2] The aim of my project is to understand the biological mechanism
behind this, by studying the microtubule cytoskeleton dynamics in vessel morphogenesis
and homeostasis in vivo. To this end, I analysed the growth rate of dynamic microtubules
in developing vessels of zebrafish embryos, using transgenic lines expressing fluorescently
labelled microtubule associated proteins. Preliminary results show that this cytoskeleton grows
at higher rates in sprouting endothelial cells, in comparison with cells in newly formed and
mature vessels. Additionally, functional experiments with microtubule targeting drugs show
that microtubules’ dynamics are necessary for the morphogenesis of new vessels, but not for
the maintenance of already formed vessel networks.
[1] Potente, M., Gerhardt, H. & Carmeliet, P. “Basic and therapeutic aspects of angiogenesis.”
Cell 146 2011: 873–887.
[2] Schwartz, E. L. “Antivascular actions of microtubule-binding drugs.” Clin. Cancer Res.15,
2009: 2594–2601
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Cancer is one of the leading causes of death in the world. Numerous cancers are hormone
dependent and chemically modified steroid compounds are often used for treatment. Of the
compounds that have displayed significant cytotoxic activity as pharmacophores, steroidal
derivatives with a D-lactone ring, hydroxyl group and halogen atoms in the A and B-steroid
ring stand out. With this in mind various steroid 5,6-halohydrins were synthesized. Starting
from dehydroepiandrosterone 17a-lactone 1 (Figure 1) was synthesized according to known
procedures and was used for synthesis of bromohydrines 3 and 4, chlorohydrin 5 and epoxide
2.[1,2] Furthermore, epoxide 2 was used for the synthesis of bromo 4, chloro 5 and fluorohydrin
6. The bioavailability of halohydrins 3-6 was assessed by comparing calculated molecular
properties with criteria for Lipinski and Veber rules. Cytotoxicity of newly synthesized
compounds was tested against a panel of human cancer cell lines vs. a non-cancerous human
cell line. Finally, binding affinities of new halohydrins toward steroid receptors (estrogen α, β
and androgen) was tested using a yeast fluorescent assay.

Figure 1: Structures of synthesized compounds.
[1] E. Djurendić, M. Savić, O. Klisurić, M. Sakač, G. Bogdanović, D. Jakimov, K. Penov Gaši,
Struct. Chem. 23 (2012): 1761-1767
[2] I. Kuzminac, O. Klisurić, D. Škorić, D. Jakimov, M. Sakač, Struct. Chem. 28 (2017): 567–
576
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One of the most important impediments of the chemotherapy is the development of multidrug
resistance when a single drug is administered multiple times. For this reason, chemotherapy
is typically administered as a combination of two or more drugs with different mechanism of
action. However, the different pharmacokinetics, and biodistribution of drugs, may hinder their
efficacy against the disease. On this regard, the use of delivery systems may solve some of
these drawbacks by increasing the solubility and blood circulation time of the drugs.[1]
Serum albumin gold nanoclusters (AuNCs) are not toxic materials that can be accumulated
in the tumor due to the EPR effect.[2] In this work, we show that AuNCs can be used to deliver
simultaneously Doxorubicin (DOX) and SN38 for breast cancer treatment, and AZD8055 for
uveal melanoma. We observed that the nanostructures modified with DOX and SN38 (AuNCsDOX/SN38) are able to reduce significantly the viability of MCF-7 cells, compared with the
nanostructures modified with individual drugs (AuNCs-DOX and AuNCs-SN38). In addition,
when the nanostructures were modified with AZD8055 (AuNCs-AZD) the viability of uveal
melanoma cells was also reduced. What is more, this system was able to reduce dramatically
the tumor growth in in vivo studies.

a)

a)

b)

b)

	
   Figure 1: a) Analysis of DNA damage-induced H2AX
	
   phosphorylation (γ-H2AX) in MCF-7

cells using AuNCs functionalized with DOX and SN38. This effect was enhanced with the
combination of two drugs in the same nanostructure. Scale bar: 10µm. b) Inhibition of tumor
growth after treatment with AuNCs-AZD, administered intratumoral (IT) and intravenously
(IV). Scale bar: 1cm.

[1] Parhi, P.; Mohanty, C; Sahoo, S.K. Drug Discovery Today. 2012, 17, 1044.
[2] Chang, W. H.; Lin C-A. J.; Lee C-H.; Hsieh J-T.; Wang H-H.; Li J. K.; Shen J-L.; Chan W-H.;
YehH-I.; J. Med. Bio. Eng. 2009, 29, 276.
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One bead one compound peptide libraries, bearing multiple copies of the same peptide per
bead, are widely used in drug discovery. Recently, their use to identify new protein targets on
cancer cells was proposed. Therefore, there is a need to develop big, random libraries to explore
interactions of multiple peptides in presence of cancer cells. When such libraries, that contain
n amino acids, are based on the 20 natural amino acid toolbox, they can yield n20 different
peptide combinations. This makes their analysis tedious and time consuming. In addition,
sequence deconvolution constitutes the major challenge when analyzing combinatorial peptide
libraries, made of >105 compounds. Today, big data analysis, routinely used in computer
science, is rarely applied to aid such library analysis. In information technology, the Decision
Support Systems (DSS) are a set of programming tools used to help planning, operating and
managing demanding mathematical tasks. Based on previous experience with building data
storage and analysis systems for resolving compounds designed to target human cancer cells,
[1]
we set out to develop an interactive DSS that would provide accurate information required
to address the library complexity. When random peptide libraries are designed, they result in
a complex mix of masses with some mass-overlapping due to amino acid permutations. In
order to avoid manual calculation of each mass, we set out to develop an algorithm based on
python programming language that could automatize this process to aid and complement the
chromatographic library analysis. The proof of concept mini library was used to determine the
mathematical parameters necessary for the calculations. The utility of this tool is visible when
applied to libraries made of thousands of compounds, where the user has the opportunity to
predict all the possible masses and to identify sequences having equal mass, corresponding
to peptides of same length but permutated sequences. This tool opens up the possibility to
simplify calculations and automatize redundancy identification. A successful outcome of this
project could result in the more generic application of the algorithm, to include a variety of nonnatural amino acids or other building blocks. This project is yet another step in bridging the
technical gap in wider usage of DSSs and biomedicine.
[1] Spahić, D.; Mauša, G.; Kraljević Pavelić, S.; Galinac Grbac, T.; “Data Storage and Analysis
System for Conducting Biotechnological Experiments”, Proceedings of MIPRO CTI, (2015):
528-536
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Chaperonin proteins like GroEL not only assist in the folding of proteins in the cytosol but
are also recognized by Antigen Presenting Cells (APC). The peptides and proteins bound
to this heat shock protein (HSP) when they are internalized by APCs can become antigens,
which activate the adaptive immune response.[1] If the peptide comes from a cancer cell, this
process can induce the activation of the immune cells against tumors. There have been plenty
of HSP based vaccines tested with promising results, although the system must be improved
to constitute an efficient therapy.[2] Classically, purified HSPs from tissues or microorganisms
have been used as vaccines because they contain a large pool of possible antigens, but they
lack high specificity against tumors. Furthermore, HSP-peptide complexes are unstable as
physiological ATP can prompt the release of the peptide. Here we show that it is possible
to obtain modified HSP fused to several antigenic peptides that can be conjugated to gold
nanoparticles (AuNP).[3] This bioconjugate can be used in the future as antigen vehicle.
The conjugation of several HSPs in each gold nanoparticle would increase the antigen
concentration uptake by APCs. Furthermore, our device also offers protection from protease
and increase specificity and HSP-peptide stability.
Figure 1: Simplified model of GroEL showing only two monomers (purple) and the position
of the HA peptides (Ag HA, green lines), modified cysteines in yellow, and their position on
gold nanoparticles (AuNP) as well as realistic representation to the left of GroEL (blue colors
subunits).
[1] Parveen N,Varman R, Nair S, Das G, Ghosh S, Mukhopadhyay S. Journal of Biological
Chemistry 2013; 288(34): 24956–24971
[2] McNulty S, Colaco CA, Blandford LE, Bailey CR, Baschieri S, Todryk S. Immunology 2013;
139(4): 407-415
[3] Shukla R, Bansal V, Chaudhary M, Basu A, Bhonde RR, Sastry M. American Chemical
Society 2005; 21, 10644-10654
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Human malaria is a major cause of disease and poverty in developing countries being P.
falciparum the most deadly of malaria parasites. The parasite has a two-host life cycle that
involves humans and Anopheles mosquitoes. To successfully develop and adapt to within
host conditions the parasite has evolved high degree of phenotypic plasticity, and this is
accompanied by dramatic switches in chromatin structure and gene expression, but the
precise mechanisms of gene regulation remain poorly known. Amongst other peculiarities,
P. falciparum possesses an extremely AT-rich genome (80%), which complicates functional
genomics studies and challenges current views on nucleosome positioning and mechanisms
of transcription initiation, opening up the question about the evolution of unique cis-regulatory
mechanisms in this organism. In this work, we performed genome-wide profiling of transcription
factors and regulatory regions in P. falciparum by the assay for transposase-accessible
chromatin using sequencing (ATAC-seq). We characterised nucleosome-free regions (NFR)
in two different laboratory clones and four different developmental stages during the intraerytrocytic development in humans. As expected, ATAC NFR peaks localize preferentially
at promoters and TSSs, and the percentage of accessible chromatin varies throughout
development.
Our results also show that chromatin accessibility by ATAC-seq is predictive of active
transcription and epigenetic states in P. falciparum. Furthermore, there is a quantitative
association between open chromatin regions and transcription for highly, medium and low
expressed genes. Levels of active marks H3K9ac and H3K4me3 appear to be associated
to ATAC nucleosome free peaks. ATAC-seq footprints correlate with a number of putative
transcription factor binding sites genome wide, and this is in agreement with motif analysis of
MACS peaks.
Overall, this study identifies cis-regulatory regions genome-wide and function in the
developmental dynamics and clonally variant gene expression in P. falciparum. Considering
the advantages of ATAC-seq over other methods, this opens new possibilities to study gene
regulation in other life-stages that are otherwise difficult to study.
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During mitosis the replicated chromosomes are equally subdivided into the daughter cells
through a fine-regulated process called chromosome segregation. Defects in this process
can cause chromosome instability and aneuploidy, key events in tumorigenesis. Chromosome
segregation starts at anaphase onset when a protease named separase triggers the cleavage
of cohesin, a protein complex that holds sister chromatids together.[1] It is of pivotal importance
for maintaining genome integrity that, beyond cohesin, also all other linkages between sister
chromatids are removed. Among them, extremely dangerous are DNA linkages or Sister
Chromatids Intertwines (SCIs). [2]
Recently, in Saccharomyces cerevisiae a mutant that lacks the activities of the Polo-like
kinase Cdc5 and the phosphatase Cdc14, two major mitotic regulators (cdc5 cdc14 double
mutant) has been identified that proved to be particularly suitable for studying SCIs that
persist in mitosis. cdc5 cdc14 double mutant cells arrest with short and stable mitotic spindles
and unseparated nuclei, despite having cleaved cohesin. [3] In addition to having a spindle
elongation defect, these cells are also impaired in the resolution of cohesin-independent
linkages between chromatids. [3]
We found that overexpression of Topoisomerase II (the enzyme deputed to resolving
DNA catenanes, a type of SCIs) rescues nuclear division in cdc5 cdc14 cells. This result
suggests that Cdc5 and Cdc14, in parallel to promoting spindle elongation and progression
through mitosis, also control catenane resolution hence chromatids separation, thus acting
as coordinators of the different aspects of chromosome segregation to guarantee genome
integrity.

[1]
A. L. Marston, “Chromosome Segregation in Budding Yeast: Sister Chromatid
Cohesion and Related Mechanisms.” Genetics, 2014, vol. 196(1), pp. 31-63.
[2] J. Baxter, “Breaking Up Is Hard to Do: The Formation and Resolution of Sister Chromatid
Intertwines”, J. Mol. Biol., 2015, vol. 427, no. 3, pp. 590-607.
[3]
M. Roccuzzo, C. Visintin, F. Tili, and R. Visintin, “FEAR-mediated activation of
Cdc14 is the limiting step for spindle elongation and anaphase progression,” Nat. Cell Biol.,
2015, vol. 17, no. 3, pp. 251–261.
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Primary biliary cholangitis (PBC) and primary sclerosing cholangitis (PSC) are cholestatic liver
diseases characterized by immune infiltration and damage to the liver bile ducts. Genome-wide
association studies have highlighted the gene cd80 as a risk locus, but the role of CD80 in liver
diseases is not known. CD80 is a ligand expressed on the surface on antigen presenting cells
such as B cells and monocytes and is involved through co-stimulation in T cell activation and
proliferation through binding the surface receptor CD28 on T cells. CD86 belongs in the same
family of ligands as CD80 and works in the same way as CD80. In this study, we phenotyped
B lymphocytes and classical, intermediate, and non-classical monocytes from the blood and
liver of patients suffering with PBC, PSC, and end-stage metabolic injury using flow cytometry
for the expression of CD80 and CD86.
We found no differences in CD80 expression in B cells and the three different subtypes of
monocytes, the classical, intermediate, and non-classical monocytes in PBC and PSC
compared to control patients from the blood or liver across different diseases. Patients with
PBC and PSC had a lower percentage of CD86-expressing B cells in the blood compared
to patients with hereditary hemochromatosis, however no differences were detected in the
liver. Similarly, no differences were found for the expression of CD86 in the blood or liver
across different diseases. However, blood B cells and monocytes differed significantly in
costimulatory molecule expression compared to liver. Specifically, we found significantly fewer
B cells in the liver expressing CD80 and CD86 compared to peripheral blood. Interestingly,
liver B cells expressed more CD86 compared to blood B cells, however the CD80 expression
was not different between the two compartments. There is also a lower percentage of CD80+
monocytes in the blood compared to the liver and these monocytes express fewer CD80
ligand on their surface. In respect to CD86, there are more CD86+ monocytes in the blood
than the liver, however blood monocytes express less CD8 on their surface.
This study provides the first phenotypic characterization of the CD28-CD80 pathway in
cholestatic liver diseases. Our data indicate that there might be a pro-inflammatory phenotype
of B cells and monocytes in the diseased liver compared to the blood however, their functional
ability to co-stimulate T cells remains to be determined. This current work will help inform
whether it is worth targeting co-stimulation during the PBC and PSC pathogenesis.
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Alzheimer’s disease (AD) is associated to the aggregation of the amyloid-beta peptide (Aβ)
(1). Therefore, understanding the links between protein aggregation and neurotoxicity, and
specially obtaining the 3D structures of the aggregates responsible for neurotoxicity is key
to design effective prevention and therapeutic strategies for these devastating diseases.
Unfortunately, this remains one of the most important unresolved issues in the field.
Our group has been working on the hypothesis of ionic dyshomeostasis by relating it to the
possibility of Aβ aggregates interacting with the cellular membrane (Figure 1). In order to study
this possible case we have changed the paradigm by treating Aβ as a membrane protein and
therefore applying well known techniques used to study this family of proteins. By doing so,
the group has been able to prove that Aβ is able to form a type of oligomer in the presence
of detergent micelles which adopts a β-barrel Structure and functions as a pore. They refer
to these type of oligomer as Pore-Forming β-Barrel Oligomer (PFβO). This work has recently
been published in PNAS and the group is currently working towards its 3D structure (2).
In this poster we will present a methodology to prepare PFβO overcoming the heterogeneity
of these samples in order to apply afterwards novel mass spectrometry (MS) strategies and
well-established solution nuclear magnetic resonance (NMR) techniques to characterize their
structure. The main objective of this work is to define potential AD targets and try to validate
them afterwards in human brains of AD patients.

[1] C. L. Masters, D. J. Selkoe, Biochemistry of amyloid β-protein and amyloid deposits in
Alzheimer disease. Cold Spring Harb. Perspect. Med. 2, a006262–a006262 (2012).
[2] M. Serra-Batiste et al., Aβ42 assembles into specific β-barrel pore-forming oligomers in
membrane-mimicking environments. Proc. Natl. Acad. Sci. U.S.A. 113, 10866–10871 (2016).
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Muscle is the most important tissue for glucose uptake and accumulating evidence indicates
that targeting muscle functioning could prevent and treat type 2 diabetes mellitus (T2DM).
Glucose metabolism also appears to be under control of the biological clock.[1] Night-shift
workers have an increased risk of T2DM, suggesting that disturbing normal sleep/wake and
eating patterns could affect glucose metabolism.[2]
To examine the effects of timing of feeding on glucose metabolism, rats were subjected to
ad libitum (AL) or time-restricted feeding (TRF) during the light or dark period. Whole body
metabolism was evaluated using calorimetric cages. Expression patterns of molecular clock
genes and genes associated with glucose metabolism in muscle, collected at 3h intervals
throughout a 24h period, were investigated using qPCR. Glucose tolerance was tested during
both the light and dark period using an intravenous glucose tolerance test (ivGTT).
The amplitude of the respiratory exchange ratio (RER) was increased for all TRF groups,
especially due to a stronger decrease during the fasting period. In the light fed groups rhythmic
expression of all molecular clock genes tested, including Bmal1 and Per2, was abolished.
Conversely, genes associated with glucose metabolism like Pdk4 and Ucp3 showed shifted
rhythms during light period TRF. Additionally, TRF dampened the normal day/night difference
in glucose tolerance seen in AL fed animals (day/night difference in ivGTT area under the
curve (AUC) for AL p=0.0015; p>0.05 for Light and Dark fed groups; unpaired t-test).
These data indicate that the muscle molecular clock is altered by TRF and that these changes
are accompanied by altered whole body metabolism and glucose tolerance.

[1] Kalsbeek A, Yi CX, La Fleur SE, Fliers E. “The hypothalamic clock and its control of glucose
homeostasis.” Trends in Endocrinology and Metabolism 21 (2010): 402-410
[2] Pietroiusti A, Neri A, Somma G, Coppeta L, Iavicoli I, Bergamaschi A, Magrini A. “Incidence
of metabolic syndrome among night-shift healthcare workers.” Occupational and Environmental
Medicine 67 (2010): 54-57.
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Prostate cancer (PCa) is one of the most commonly diagnosed cancers in men. The standardof-care therapy for advanced/metastatic PCa is Androgen Deprivation Therapy (ADT), which
has an initial success rate of almost 90%; but the cancer almost invariably becomes resistant
to the regimen. Reactivation of the Androgen Receptor functions is the most studied potential
cause of this resistance, but further genetic and molecular mechanisms are clearly involved
although they remain largely unknown, e.g. Zbtb7a or Sox9.[1]
Secreted factors like proteins, metabolites or hormones are known to play important roles in
tumor establishment and progression, yet, just androgen and PSA are historically associated
with PCa. Recently, circulating tumor DNA, obtained from liquid biopsies, has been successfully
used to predict ADT resistance in PCa patients.[2]
In addition to these facts also the diagnosis of PCa isn’t a smooth process and may require
improvements especially thinking about risks of prostate biopsy and false positive and false
negative probabilities of PSA test (75% and 15% respectively).
These findings highlight the value that studying secreted factors in prostate tumorigenesis,
deciphering their role in tumor response to therapies and, importantly, testing their relevance
as potential biomarkers and druggable targets might have for PCa patients.

Figure 1: Experimental approach
My PhD project will exploit genetically engineered 3D mouse prostate organoids and
orthotopically transplanted mouse models of PCa to analyze the secretome of prostate tumor
cells. Mass-spectrometry[3] and RNA-Sequencing approaches will be adopted to find promising
candidates. Expression studies in human tissue micro-arrays of PCa and liquid biopsies
will confirm previous results and prioritize in vitro and in vivo studies aimed to decipher the
possible influence of the identified factors in PCa aggressiveness and sensitivity to standard
therapeutic regimens.
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[1] G. Wang et al., “Zbtb7a suppresses prostate cancer through repression of a Sox9dependent pathway for cellular senescence bypass and tumor invasion,” Nat. Genet., vol. 45,
no. 7, pp. 739–746, 2013.
[2] S. Carreira et al., “Tumor clone dynamics in lethal prostate cancer.,” Sci. Transl. Med., vol.
6, no. 254, p. 254ra125, 2014.
[3] K. Eichelbaum, M. Winter, M. B. Diaz, S. Herzig, and J. Krijgsveld, “Selective enrichment
of newly synthesized proteins for quantitative secretome analysis,” Nat. Biotechnol., vol. 30,
no. 10, pp. 984–990, 2012.
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Insulin Receptor Substrate protein of 53 KDa (IRSp53) is a membrane-cytoskeletal interface
protein that regulates actin bundling and capping activity during cytoskeletal remodeling. It has
previously been shown in our lab to be involved in both filopodia and lamellipodia formation
upon activation by CDC42 or Rac-GTPase, respectively. Here, we study the role of IRSp53
in the process of epithelial polarization and lumen morphogenesis. Polarization is a multistep process involved in development, morphogenesis and homeostasis of various tissues.
This complex process can be recapitulated in vitro by employing 3D organoids derived from
epithelial cell lines, such as MDCK and Caco-2. To understand if IRSp53 plays any role in
epithelial polarity, we initially monitored its localization during the process of polarization and
lumen formation in these 3D organoids. We found that IRSp53 become specifically enriched
at the cell-cell junction in the very early phases of morphogenesis at the two cells-stage,
preceding the formation of the Apical Membrane Initiation Site (AMIS). Depletion of IRSp53
leads to multi-focal AMIS-like structures, which at later stages give rise to aberrant multiluminal cysts. These defects suggest that IRSp53 is an early determinant of epithelial polarity
required for the proper targeting or trafficking of apical proteins to AMIS. Consistently, loss
of IRSp53 in MDCK cells delays Podocalyxin internalization and recruitment to the vacuolar
apical compartments: a process that recapitulate the trafficking of prototypical apical proteins.
Unexpectedly, we also found that IRSp53 is specifically enriched at the spindle poles during
mitosis. Depletion of IRSp53 in the organoids caused spindle mis-orientation, resulting in
disorganized cell division, loss of polarity and the formation of aberrant multi-luminal cysts. A
structure-function analysis further enabled us to gain insights into the molecular determinants
that IRSp53 uses in the control of these processes. Next, we examined the consequences of
IRSp53 depletion in our genetically modified mice and zebrafish models. Both of these systems
showed defects in the vascular morphogenesis upon IRSp53 depletion. This is consistent with
the above findings as the vasculature relies on polarization for proper morphogenesis and
function. Thus, we conclude IRSp53 is a novel critical polarity determinant that acts not only by
controlling key trafficking events of apical proteins to form a single AMIS, but also by regulating
the proper spindle orientation during mitosis for normal polarization and morphogenesis.

128

Poster 54 - Solvent-free synthesis of pharmaceutically active
compounds
Stipe Lukin,a Tomislav Stolar,a Martina Tireli,a Marco di Michiel,b Ivan Halasz,a Krunoslav
Užarevića
a

Division of Physical Chemistry, Ruđer Bošković Institute, Zagreb, Croatia b ESRF,
TheEuropean Synchrotron, France
E-mail: Stipe.Lukin@irb.hr

Use of mechanical energy in a solvent free environment is promising approach to an alternative
preparation of pharmaceutically active compounds and medicinal mechanochemistry [1].
However, to have full control over chemical reaction outcome, it is necessary to understand the
mechanistic nature that lies behind it. Recently developed in situ techniques for synchrotron
X-ray diffraction and Raman spectroscopy [2] enabled unprecedented insight into the chemical
reaction pathways and revealed highly dynamical systems. Different polymorphs occur as
reaction intermediates and follow Ostwald’s rule of stages, wherein thermodynamically stable
phase is formed from the sequence of metastable phases. Using very small amount of liquid
additives as primary alcohols or water a sustainable control and selectivity can be achieved.
We present here the co-crystallization of either benzoic acid (ba) or ascorbic acid (ac), also
known as vitamin C, with the pharmaceutically active nicotinamide (na). ba and na form four
polymorphs [3] while ac and na form two new solid phases. A reaction pathway depends
on the reaction conditions, primarily on the amount, polarity and functionality of the added
liquid. Using different amounts of liquids changes the reaction mechanism but also enables
control of product formation leading to selectivity in this new solid-state synthesis approach.
Future research will focus on elucidation of reaction mechanism of this important reactions
and further understanding of selectivity based on liquid additives.

[1] Tan, David, Loots, Leigh, Friščić, Tomislav, “Towards medicinal mechanochemistry:
evolution of milling from pharmaceutical solid form screening to the synthesis of active
pharmaceutical ingredients (APIs)“ Chemical Communications 52 (2016) 7760-7781.
[2] Gracin, Davor, Štrukil, Vjekoslav, Halasz, Ivan, Užarević, Krunoslav, “Laboratory RealTime and in Situ Monitoring of Mechanochemical Milling Reactions by Raman Spectroscopy”
Angewante Chemistry. Int Ed., 53 (2014) 6193‑6197.
[3] Lukin, Stipe, Stolar, Tomislav, Tireli, Martina, Blanco, Maria, Babić, Darko, Friščić, Tomislav,
Užarević, Krunoslav, Halasz, Ivan, Chemistry A European Journal, (2017) DOI: 10.1002/
chem.201702489
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In electron microscopy (EM), the right preparation is necessary to obtain an accurate
representation of cell ultrastructure. During chemical fixation (CF) fixatives crosslink proteins
and lipids and stains are added. High-pressure freezing (HPF) limits damage to cellular
material by exertion of a very high pressure.[1] The sample then undergoes a process called
freeze substitution in which frozen water is replaced by liquid solvents and fixatives while
slowly warming up to 0◦C. Tissue and cell cultures from various organisms were prepared
and the quality of the ultrastructure compared. CF showed higher electron density and better
preservation for certain structures. HPF samples often showed improve contrast and general
preservation. Deformation of mitochondira was usually avoided and membranes preserved
with greater accuracy.

Figure 1: Top: cells of the cyanobacterium, CF (left) and HPF (right), 44000x.
Bottom: HeLa cells, CF (left) and HPF (right), 22000x.
[1] Dahl and Staehelin. “High-pressure freezing for the preservation of biological structure:
Theory and practice.” Journal of Electron Microscopy Technique 13.3 (1989):165–174.
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Linker histone H1 plays a particular prominent role in the structure of chromatin, stabilizing and
folding the nucleofilament into higher-order structures. However, little is known about the biology
of histone H1. Here, we show that in spite of Drosophila linker histone H1 (dH1) is uniformly
distributed along the genome, its depletion preferentially affects expression of heterochromatic
elements and induces DNA damage and genome instability in heterochromatin. These defects
are due to the accumulation of R-loops (DNA:RNA hybrids) in heterochromatin, which are
formed at G1-phase and induce damage during DNA replication. Furthermore, no such effects
are observed upon HP1a depletion, which also upregulates heterochromatin expression,
indicating that dH1 specifically prevents R-loops accumulation in heterochromatin. Altogether,
our results unveil a novel role of histones H1 in preventing R-loop-induced replication stress
in heterochromatin and reinforce its essential contribution in the maintenance of genome
integrity, a function that is highly compromised in cancer and central for cell and organismal
viability. [1]
[1] Aleix Bayona-Feliu, Anna Casas-Lamesa, et al. “Linker histone H1 prevents R-loop
accumulation and genome instability in heterochromatin.” Nature Comm. In press.
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Although the catalytic power of RNA (ribozymes) has been broadly studied over the past
20 years, less is known about the possible catalytic features of DNA. In the past years DNA
acting as a catalyst (DNAzymes) has emerged as a blooming field. DNA as a catalyst was first
developed as a therapeutically tool to silence genes through the cleavage of mRNA targets.
In addition, different ligation reactions of RNA and DNA, DNA phosphodiester hydrolysis, RNA
hydrolysis, and adenylation has been achieved with newly synthesized DNAzymes.1
It has not been till recently that the first structure of a DNAzyme was resolved.2 The 9DB1
DNAzyme catalyzes the ligation reaction of two RNA strands by forming the phosphodiester
bond between the 3’OH atom of one strand and the 5’P atom belonging to a GTP bound
RNA strand in the presence of Mg2+ or Mn2+ cations. However, the structure of the 9DB1 was
crystalized in its post-catalytical state, making it difficult to stablish which is the Michaelis
Complex that undergoes catalysis and the reason for the transition state stabilization.
Moreover, the role of metal ions necessary for catalysis could not be understood as no ions
were found near the linkage site.
In order to unravel the mechanistic features of the 9DB1 ligating DNAzyme we have performed
classical molecular dynamics (MD) simulations to simulate the post-catalytical state and to
construct the pre-catalytical active state. Calculations were also performed to confirm and
identify the preferred binding site of the metal ions. Moreover we made use of the hybrid
quantum-mechanics molecular-mechanics (QM/MM) methodology to perform MD simulations
to unravel the most preferred mechanism in terms of free energy at a high QM DFT level.
These mechanistic insights could be used to enhance the catalytic power as well as the
efficiency and clarify the role of ions in catalysis.
[1] Silverman, S. K. “DNA as a versatile chemical component for catalysis, encoding, and
stereocontrol.” Angewandte Chemie - International Edition 49, (2010) 7180–7201. [2] PonceSalvatierra, A., Wawrzyniak-Turek, K., Steuerwald, U., Höbartner, C. & Pena, V. “Crystal
structure of a DNA catalyst.” Nature 529, (2016)231–234.
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Pentraxin 3 (PTX3) is a fluid phase pattern recognition molecule which has served as a
paradigm for linking the cellular and humoral arms of innate immunity. PTX3 is an important
component of host resistance to pulmonary infections with selected microorganisms, including
Aspergillus fumigatus and Pseudomonas aeruginosa. Our aim was to investigate the role of
PTX3 in the control of pneumococcal infections caused by Streptococcus pneumoniae, the
most common causative bacteria in community-acquired pneumonia and an important cause
of mortality world-wide.
By using a model of invasive pneumococcal infection in mice, we analyzed the local colonization
and the bacterial translocation (pneumococcal count in the lung and spleen respectively).
PTX3 expression was characterized during the different stages of the infection using different
techniques (mRNA analysis, ELISA and immunohistochemistry). Neutrophil recruitment was
evaluated by measuring the myeloperoxidase (MPO) levels by ELISA. Binding of PTX3 on S.
pneumoniae was realized with a specific assay revealed by Western Blot.
A strong expression of PTX3 is observed at the local site of the infection but also in the systemic
compartment following the invasive kinetic of the infection, in correlation with an important upregulation of PTX3-inducing cytokines (e.g TNF- and IL-1). With immunohistochemistry
analysis we find a specific expression of PTX3 localized at the bacterial site of infection at earlier
time points. We also found that human and mouse PTX3 specifically bind on S. pneumoniae,
independently of the polysaccharide capsular composition and expression. Comparing the
pneumococcal load in PTX3 deficient and competent mice, we observed a higher sensitivity
of Ptx3-/- animals during the invasive phase of the infection. Interestingly, the intranasal
administration of recombinant PTX3 to Ptx3-/- restored the sensitivity to the pneumococcal
infection at the level of PTX3 competent mice. We also showed that an exogenous local
instillation of PTX3 during the ongoing infection is able to reduce the pulmonary pneumococcal
load. Our first results finally indicate that S. pneumoniae opsonized with PTX3 prior the
infection are controlled more efficiently in the lung (compared to unopsonized bacteria) but
only after the neutrophils recruitment in the respiratory tract.
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p38α is a protein kinase that plays a key role in the transduction of extracellular signals,
whose activation is usually associated with the response to stress and inflammatory stimuli.
Several p38α chemical inhibitors have been developed, such as PH-797804,[1] mainly for use
in inflammatory diseases, for example chronic obstructive pulmonary disease and rheumatoid
arthritis. However these compounds usually show undesired side-effects and limited potency
in vivo, with a few exceptions.[2] Recent work has provided evidence that p38α can contribute to
the homeostasis of cancer cells, facilitating their survival and proliferation and may also enable
invasion, angiogenesis and metastasis at different levels.[3] Therefore, we aimed to optimise
the structure of PH-797804 to obtain analogues that target the tumours more selectively, thus
improving their effectiveness against the tumours whilst diminishing the side effects. In this
communication we will describe the preparation of several novel analogues for conjugation to
gold nanoparticles, or that contain an integrin recognition motif for tumour-targeted release of
the active analogue. Initial cellular and in vivo results will be presented.
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[1] Hope HR, Anderson GD, Burnette BL, Compton RP, Devraj RV, Hirsch JL, Keith RH, Li
X, Mbalaviele G, Messing DM, Saabye MJ, Schindler JF, Selness SR, Stillwell LI, Webb EG,
Zhang J, Monahan JB. J Pharmacol Exp Ther. 2009; 331: 882-895
[2] MacNee W, Allan R, Jones I, De Salvo MC & Tan LF, Thorax. 2013; 68: 738–745
[3] Igea A, & Nebreda AR, Cancer Res. 2015; 75: 3997–4002
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Genomic instability and mutation are common features of most sporadic tumors, yet its origins
are not always clear. It has been proposed that activated oncogenes can be, through the
induction of aberrant proliferation, responsible for this high mutation rate.[1]
Upon DNA damage, a normal cell would activate the DNA damage response pathway in
order to stop proliferation and promote DNA repair or apoptosis depending on the extent
of the damage. However some of cells will bypass the DDR so that they can continue to
proliferate and finally develop into full-blown tumor. In many cases this is achieved through the
accumulation of secondary mutations in caretaker genes such as p53, however here we want
to propose a role for the RasV12 oncogene in inhibiting the DDR through the impairment of
H2AX phosphorylation.
By using Drosophila wing imaginal discs we have been able to show that RasV12 expression
is capable of inducing changes in cell cycle dynamics and proliferation, but most importantly
we find high amounts of DNA damage as quantified by comet assay. However we are not able
to detect any increase in ƔH2AX levels as happens when we overexpress other oncogenes
such as E2F or CycE.
Our results point to the dATR activity as being the main target affected by RasV12 expression,
although we do not know the mechanism for this inhibition.
We also performed a genetic screen to find dependencies of RasV12 expressing cells on other
DNA damage repair pathways. We have found that depletion of ERCC1 or its partner XPF
leads to an increase in the tumorigenic capacity of RasV12 cells.

[1] T.D. Halazonetis, V.G. Gorgoulis, J. Bartek. “An oncogene-induced DNA damage model for
cancer development.” Science. (2008) 319(5868):1352-5.
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Malaria, one of the main global health concerns (212 million new cases and 429 000 deaths
in 2015), is a blood infection caused by protists of the genus Plasmodium. The treatment of
malaria is challenging due to the complex life cycle of Plasmodium, the adverse physical
environment of the blood fluidics and the short half-lives of most drugs. Several drugs and
regimes of administration have failed because of drug resistance evolution caused mainly
by the exposure of the pathogen to low doses. The development of targeted drug delivery
systems is a promising strategy to overcome this limitation. Extracellular vesicles (EVs), which
are membranous vesicles released by cells into the extracellular space and are involved in
cell-to-cell communication, are interesting targeted drug delivery systems. Current evidences
show that EVs are related to inflammatory conditions in malaria and to molecular exchange
between parasites.[1] We propose using EVs derived from Plasmodium-infected red blood
cells (pRBCs) to deliver drugs for the treatment of malaria. EVs were isolated by differential
centrifugation, filtration and density fractionation in a 60% sucrose cushion.[2] Purified EVs
were evaluated by dynamic light scattering, scanning electron microscopy, flow cytometry
and proteomic analysis. They exhibited irregular vesicular shape and size around 200 nm.
EVs were labeled with Annexin-V, which binds phosphatidylserine present in their membrane.
In antibody-binding assays, markers for RBCs (glycophorin A) and Plasmodium (HRP-2)
were found in EVs. Taken together, these results strongly indicate that the purified EVs were
released from pRBCs. Antimalarial drugs will be encapsulated in purified EVs and antimalarial
in vitro activity will be evaluated.
Funding: grant BIO2014-52872-R (MINECO, Spain). European Commission under Horizon
2020’s Marie Skłodowska-Curie Actions COFUND scheme (Grant Agreement no. 712754),
Severo Ochoa programme (Grant SEV-2014-0425 (2015-2019)).
[1] Mantel, Pierre-Yves, et al. “The Role of Extracellular Vesicles in Plasmodium and Other
Protozoan Parasites.” Cellular Microbiology 16.3 (2014): 344–54.
[2] Mantel, Pierre Yves, et al. “Malaria-Infected Erythrocyte-Derived Microvesicles Mediate
Cellular Communication within the Parasite Population and with the Host Immune System.”
Cell Host and Microbe 13.5. (2013): 521–34.
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Recent advances on the mitochondrial morphology indicate that mitochondria are able to
form a highly dynamic network that constantly fuses a divide. [1] The balances between fusion
and fission are very important for normal cellular function. [1] In mammalian cells, there are
three main proteins involved in the mitochondrial fusion: mitofusin 1 and mitofusin 2 (Mfn1/
Mfn2) (outer mitochondrial membrane fusion) and OPA1 (inner mitochondrial membrane
fusion). Deletion of any of these proteins in mouse embryonic fibroblasts (MEFs) produce
mitochondrial fragmentation, thus leading to mitochondrial diseases (MD), to which there is no
cure at present [2]. In this work, lipoplexes have been conceived as efficient therapeutic agents
against MD. Lipoplexes, which consist on a lipid/DNA highly packed complex, are composed
by Gemini/DOPE mixed cationic liposomes [3] with a plasmid DNA coding for the Mfn1 protein
in eukaryotic cells. These lipoplexes are able to transport and efficiently delivery plasmid DNA
into the cytoplasm and to induce the recovering of normal mitochondrial phenotype in MFN1knockout MEFs. These lipoplexes show a good viability and high transfection efficiency as
compared with other canonical transfer agents.
[1] a) Nunnari J.; Marshall W.F.; Straight A.; Murray A.; Sedat J.W.; Walter P. Mol. Biol. Cells
8 (1997): 1233-1242. (b) Legros F.; Malka F.; Frachon P.; Lombes A.; Rojo M. J. Cell Sci. 117
(2004): 2653-2662.
[2] A. Ferlini, C. Scotton, G. Novelli. Public Health Genomics 16 (2014): 313-321.
[3] (a) M. Muñoz-Úbeda, S. K. Misra et al. J. Am. Chem. Soc. 133 (2011): 18014-18017. (b)
S. K. Misra, M. Muñoz-Úbeda et al. Biomacromolecules 14 (2013): 3951-3963. (c) K. Kumar,
A. L. Barrán-Berdón et al. J. Mat. Chem. B 3 (2015): 1495-1506.
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Cancer cells rewire their metabolism to promote growth, survival, proliferation, and long-term
maintenance. A novel anticancer strategy that has emerged in recent years is the targeting
of metabolic differences between tumor and normal cells with drugs that target key metabolic
enzymes. [1] A common feature of the altered metabolism of cancer cells is the increased
glucose uptake and conversion to lactate through aerobic glycolysis (`Warburg effect´). [2] In
addition to aerobic glycolysis, it is now becoming clear that mitochondrial metabolism is also
essential for tumor cell proliferation. Tumors require catabolites to produce ATP, maintain a
reduction-oxidation (redox) balance, and generate biomass. Many biosynthetic reactions and
catabolic reactions, including ATP generation, occur within mitochondria. Recent evidence
indicates that mitochondrial metabolism is critical for biomass generation and aggressive
cancer behavior. [3] Thus, targeting the aberrant mitochondrial metabolism of tumor cells, alone
or in combination with other chemotherapeutic agents, offers a potential cancer therapy.
Cancer chemotherapy and radiotherapy are designed to kill cancer cells primarily by inducing
DNA damage. There is evidence that the inhibition of kinases implicated in the DDR (DNA
Damage Response) pathway leads to elevated sensitivity towards genotoxic agents in cancer
cells. By using a combination of biochemical approaches, in vitro studies in cultured human
cancer cells and in vivo studies in mice, we will address the impact of new anticancer drugs
targeting mitochondrial homeostasis alone or in combination with inhibitors of checkpoint
kinases involved in the DDR. We are also taking advantage of new in vivo genome-wide
CRISPR/Cas9-based screenings to allow for the identification of new metabolic targets in
cancer.
[1] Martinez-Outschoorn U.E., et al. “Cancer metabolism: a therapeutic perspective.” Nat Rev
Clin Oncol. (2017), 14:11-31.
[2] Warburg O. “The metabolism of carcinoma cells.” The Journal of Cancer Research. (1925),
14:148–163.
[3] Viale, A., et al. “Oncogene ablation-resistant pancreatic cancer cells depend on
mitochondrial function.” Nature. (2014), 514: 628–632.
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Adoptive cell transfer (ACT) aims to eradicate cancer by infusing patients with high
numbers of autologous tumour-specific T lymphocytes, which can find and selectively kill
tumour cells. Unfortunately, clinical efficacy of ACT for solid tumours such as melanoma is
hampered as systemic injection results in poor T cell persistency and impairs localization of
cells to the tumour. In this study, we set out to investigate whether we can boost ACT efficacy
by locally delivering T cells within a confined three-dimensional (3D) scaffold that supports
their survival and proliferation.
We exploited synthetic polymeric hydrogels that have unique thermoresponsive
properties as they are liquid at 4°C but form stable gels at 37°C. Primary human T cells were
activated and subsequently embedded within these hydrogels. We monitored cell viability
and expansion using flowcytometry, and migratory behaviour was studied by time-lapse
microscopy. Finally, we studied in vivo gel formation and the release of cells by subcutaneously
injecting T cell-loaded gels into the flanks of mice.
Pre-stimulated T cells encapsulated in vitro within biocompatible hydrogels
proliferated vigorously even at high cell densities, suggesting that substantial amounts of cells
can be delivered. The nanoporous network of the scaffold restricted migration and thereby
sequestered the cells, ensuring controlled release of expanded cells upon gel degradation.
Gels that were delivered in vivo by minimally invasive injection displayed instantaneous
gelation and did not evoke an inflammatory response. A localized 3D structure was formed
after injection which gradually decreased in size over time, thereby slowly releasing T cells
from the matrix. Transferred T cells could be found back systemically and in distant organs up
to 3 weeks after administration. Currently, we are incorporating T cell survival factors into the
gel in order to further boost T cell persistence.
Our findings show that pre-activated T cells are able to propagate efficiently in the
highly confined environment of synthetic polymeric hydrogels both in vitro and in vivo. As such,
injectable functionalizable hydrogels could provide a valuable tool in enhancing the efficacy of
ACT for solid cancers by slowly releasing tumour-reactive T cells from a local depot created in
vicinity of the tumour.
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Leigh Syndrome (LS) (OMIM: #256000) is the most frequent pediatric mitochondrial disorder
characterized pathologically by the presence of bilateral symmetrical lesions in the brainstem
and basal ganglia. Animals lacking the complex I subunit Ndufs4 recapitulate the classical
signs of LS, presenting ataxia, motor dysfunction, reduced body weight, breathing alterations,
seizure activity and premature death. Our previous results have shown the primary role of
the central nervous system in the pathology. Accordingly, Ndufs4-deficient mice (Ndufs4KO)
present prominent brain lesions and gliosis in discrete regions, namely the olfactory bulb,
cerebellum, inferior olive and vestibular nucleus. To define the molecular identity of the
susceptible neuronal populations we generated animals lacking Ndufs4 in glutamatergic
(Vglut2-cre, Ndufs4KO mice) or GABAergic neurons (Gad2-cre, Ndufs4KO mice). With this
approach we have been able to dissect specific roles for these cell types in the development
of the fatal phenotype of Ndufs4KO. While Ndufs4 deletion in either neuronal population
leads to reduced body weight and a drastic reduction in the lifespan of mice, histopathological
and clinical alterations are markedly different. Ablation in glutamatergic neurons (Vglut2-cre,
Ndufs4KO mice) leads to brainstem inflammation, reduced motor activity and respiratory
deficits. On the other hand, animals with deletion in GABAergic neurons (Gad2-Cre,
Ndufs4KO mice) present inflammation predominantly in the basal ganglia without respiratory
and motor affectation, but accompanied by epileptic episodes resulting in a premature death
and higher sensitivity to thermal-induced seizures. This work provides a cellular dissection of
the neuropathological mechanisms of LS.
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The CPEB family of RNA binding proteins (RBPs) regulate translational activation of mRNAs
temporally and spatially by modulating their poly-A tail length. This family of RBPs is composed
of four members, CPEB1-4, that bind to cytoplasmic polyadenylation elements (CPEs) present
in the 3’-UTR of certain mRNAs. [1]
The most studied members of the CPEB family are CPEB1 and CPEB4 and they have been
related to a plethora of relevant biological processes such as division, senescence and
inflammation. [2] However, little is known about CPEB2 a part from its interaction with the
elongation factor eEF2. [3] In order to learn more about the biological functions of CPEB2 in
mammals we generated a ubiquitous CPEB2 KO mouse model. In this work we present a
novel function for CPEB2 in the luminal compartment of the mammary gland. We discovered
that CPEB2 regulates the lineage of ductal progenitors, which are postulated to be cell of origin
of many subtypes of breast cancers. In order to deeply investigate this new role of CPEB2 in
adult mammary gland we generated several mouse models and implemented techniques like
mammary wholemounts, flow cytometry and organoid culture.
[1] “A Combinatorial Code for CPE-Mediated Translational Control” Maria Piqué, José Manuel
López, Sylvain Foissac, Roderic Guigó ,and Raúl Méndez. Cell (2008), 132, 434–448.
[2] “The CPEB-family of proteins, translational control in senescence and cancer” Gonzalo
Fernández-Miranda and Raúl Méndez. Ageing Research Reviews 11 (2012) 460–472.
[3]” CPEB2–eEF2 interaction impedes HIF-1a RNA translation” Po-Jen Chen and Yi-Shuian
Huang. The EMBO Journal (2012) 31, 959–971.
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7dup autism spectrum disorder (7dupASD) is a multisystemic disease characterized by
intellectual disability and caused by the microduplication of the genomic region 7q11.23. This
locus is particularly prone to rearrangements due to the presence of low copy number repeats
that can lead to misalignment during meiosis.
The neurocognitive phenotype of 7dupASD patients is strongly linked to the dosage of the
general transcription factor-2I (GTF2I). About 20% of the dysregulation observed in human
pluripotent stem cell lines (hiPSC) derived from patients with 7dupASD and William Syndrome,
the symmetrical opposite disease caused by the deletion of the same genomic region, was
attributed to this gene [1]. Interestingly, GTF2I is mutated in a subset of thymic epithelial tumors
and characterization of this mutation reveals an increase in the GTF2I protein levels[2], partially
mimicking the molecular phenotype observed in 7dupASD patients. This T>A substitution leads
to the disruption of a non-canonical destruction box, seemingly without causing conformational
changes of the protein[2].
We used CRISPR/Cas9 to generate a hiPSC line containing the T>A substitution in
heterozygosis together with a tag at the C-terminus of the gene to model the dosage imbalance
of GTF2I in the context of 7dupASD and to study specifically the effect of the mutated GTF2I in
thymic epithelial cells differentiated from hiPSC. Here, we particularly focus on the elaborated
genome editing strategy and screening adopted to select clones in which the recombination
events had occurred in heterozygosis and without involving two GTF2I pseudogenes sharing
the 99% of the sequence with GTF2I in the two regions of interest.

Figure 1: GTF2I double editing strategy at a
glance
[1] Adamo, Atashpaz, Germain et al. “7q11.23 dosage-dependent dysregulation in human
pluripotent stem cells affects transcriptional programs in disease-relevant lineages” Nat
Genet. 2015 Feb;47(2):132-41.
[2] Petrini et al. “A specific missense mutation in GTF2I occurs at high frequency in thymic
epithelial tumors” Nat Genet. 2014 Aug;46(8):844-9.
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Atherosclerosis is a disease associated with premature biological aging, [1] as atherosclerotic
plaques show evidence of cellular senescence. Emerging evidences indicate that pathological
blood vessel responses and dysfunctionality of Endothelial Cells (ECs) are associated with
metabolic alterations and can be considered a primary factor in the onset and progression of
atherosclerosis and other vascular related diseases, such as acute myocardial infarction. This
is a leading cause of morbidity worldwide and occurs when myocardial ischemia exceeds a
critical threshold and overcomes myocardial cellular repair mechanisms designed to maintain
normal function and homeostasis. Preliminary data from our group have suggested that ECs
derived from acute myocardial infarction patients show an altered phenotype with lower
proliferation and contribute to neovascularization.
In this study we aim to establish an in vitro model of endothelial pathologyusing patient-derived
endothelial cell lines which are subjected to a systematic evaluation against control cells,
[2]
to determine the metabolic profile and deep investigate if the endothelial dysfunctionality
is a consequence of an abnormal endothelial cell metabolism. The recent results obtained
are a part of this attempt, and include a preliminary study of cells growth and of its ability in
migration. This study also aims at performing a complete characterization of the metabolic
profiles of ECs in normal and pathological conditions, and will include an integrated systems
biology approach and proteomic analysis. The identification of novel therapeutic targets to
enhance endothelial function and prevent acute myocardial syndrome is one of the principal
objectives of our research.
[1] J.Goveia, P.Stapor, P.Carmeliet “Principles of targeting endothelial cell metabolism to treat
angiogenesis and endothelial cell dysfunction in disease” EMBO Molecular Medicine. 2014;
6(9):1105-20
[2] Mills NL, Tura O, Padfield GJ, Millar C, Lang NN, Stirling D, Ludlam C, Turner ML, Barclay
GR, Newby DE. “Dissociation of phenotypic and functional endothelial progenitor cells in
patients undergoing percutaneous coronary intervention.” Heart, 2009; 95(24):2003-8
This work was supported by funds of European Union’s Horizon MOGLYNET (grant agreement nº 6755279); AGAUR –
Generalitat de Catalunya (2014SGR1017); M.C. acknowledges the support received through “ICREA Academia” (ICREA
foundation – Generalitat de Catalunya).
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Triple-negative breast cancer (TNBC) is insensitive to some of the most effective therapies
for other breast cancers, thus the lack of specific treatments prompted us to search for new
TNBC-associated molecules to be used as targets for cancer therapy. As patients with TNBC
usually experience a quicker relapse and metastatic progression compared to other breast
cancer subtypes, we hypothesized that cancer stem cells (CSC) could play a central role in
TNBC. We thus directed our focus on differentially expressed genes between CSC and nonCSC of TNBC cell lines.
We established tumorsphere cultures from mammary cancer cell lines 4T1 and HCC1806 to
enrich the CSC population. Flow cytometry analysis was used to determine changes in CSC
markers. RNA-Seq was used to identify differences in gene expression between tumorspheres
and their monolayer counterparts.
Seventy-four genes were upregulated in the tumorspheres of both the cell lines, while 42 genes
were downregulated. Enrichment analysis of biological processes showed an upregulation in
genes involved in “regulation of apoptosis” in tumorspheres, and a down-regulation in genes
involved in “lipid metabolism” and “cell cycle regulation”. By focusing on upregulated genes
coding for cell membrane-associated proteins, we selected Teneurin-4 (TENM4) as a candidate
target for further studies. TENM4 upregulation was confirmed by both RT-PCR and WB. 4T1
tumorspheres treated with a siRNA specific to TENM-4 showed a decrease in TENM-4 mRNA
and protein levels, which was reflected by a partial impairment of tumorsphere-forming ability.
TENM-4 silencing also led to a small but significant decrease in Focal Adhesion Kinase (FAK)
phosphorylation, which has been previously linked to CSC biology, thus strengthening the
possible link between TENM4 and a CSC-like phenotype. Initial results seem thus to indicate
that the stem-like status of TNBC cells is accompanied by altered regulation of apoptosis, cell
cycle and lipid metabolism pathways. The biologic significance of these findings has still to be
explored. Furthermore, we identified TENM4 as a potential novel player in CSC biology, and
its targeting could help to improve the outcome of TNBC patients in the future.
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Targeting intrinsically disordered (ID) proteins with small-molecules is a major challenge
as they lack a defined secondary and tertiary structure.[1] However, ID proteins are highly
attractive drug targets as their presence is widespread in many diseases and provide an
opportunity to expand the druggable proteome.
AR is a hormone-activated transcription factor. AR N-terminal domain (AR-NTD) is ID. AR
over-activation leads to prostate cancer and, eventually, castration-resistant prostate cancer
(CRPC) for which there is currently no treatment.[2] EPI-001 is a small molecule inhibitor of
the AR-NTD that was identified by phenotypic screening.[2] A derivative of EPI-001 is currently
undergoing clinical trials for the treatment of CRPC. However, not much is known about its
mechanism of action. In this project we want to characterize the interaction between EPI-001
and the disordered AR-NTD. By NMR spectroscopy we recently showed that EPI-001 interacts
with a region of the NTD called Transactivation Unit-5 (Tau-5) with very low affinity.[3] In my
poster I will provide evidence that if we stabilize Tau-5 in vitro to a state that closely resembles
the state that this domain adopts in its biological milieu there is a gain in specificity and affinity
for EPI-001. Our results indicate that AR-NTD can adopt, in vivo, sufficiently structured states
that can be targeted with small-molecules and suggest general avenues for targeting proteins
rich in intrinsic disorder.
[1] Ambadipudi, S.; Zweckstetter M. Expert Opin on Drug Discov. 2016; 11 (1), 65–77.
[2] Andersen, R.J.; Mawji, NR.; Wan, J.; Wang, G.; Haile, S.; Myung, J.K.; Watt, K.; Tam,
T.; Yang, Y.C.; Bañuelos, C.A.; Williams, D.E.; McEwan, I.J.; Wang, Y.; Sadar, M.D. Cancer
Cell. 2010; 17(6), 535–546.
[3] De Mol, E.; Fenwick, R.B.; Phang, C.T.; Buzón, V.; Szulc, E.; de la Fuente, A.; Escobedo,
A.; García, J.; Bertoncini, C.W.; Estébanez-Perpiñá, E.; McEwan, I.J.; Riera, A.; Salvatella, X.
ACS Chem. Biol. 2016; 11 (9), 2499–2505.
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Effective adoptive T cell therapy against cancer is dependent on long-lived tumor-specific T
cells with the ability to self-renew and differentiate into potent effector cells. However, current
protocols for ex vivo generation of tumor-specific CD8+ T cells result in terminally differentiated
effector T cells. We previously found that tumor-reactive CD8+ T cells with an early memorylike phenotype and long-lived memory transcription profile could be expanded from naive
precursors using the research-grade Akt-inhibitor VIII. Importantly, these Akt-inhibited tumorspecific CD8+ T cells showed a superior expansion capacity and anti-tumor effect in vivo. For
the clinical exploitation and further improvement of Akt-inhibited tumor-specific CD8+ T cells
the effect of potential clinical grade Akt-inhibitors AZD (AZD5363), GDC (GDC0068), GSK1
(GSK2141795), GSK2 (GSK22110183) and MK (MK2206) were investigated. We found that
T cell differentiation was preserved when CD8+ T cells were stimulated in presence of one of
these potential clinical grade Akt-inhibitors in a dose dependent manner. Increasing dosages of
Akt-inhibitor corresponded with higher expression of the naïve-associated markers CCR7 and
CD62L in mixed lymphocyte reactions and increased glycolytic and mitochondrial respiratory
capacity. Furthermore, all Akt-inhibited T cell products showed a 5 to 10 fold increased
expansion capacity upon in vitro rechallenge. Micro-array analyses showed a gene expression
profile similar to stem cell memory T cells; a T cell subset know by its self-renewal capacity
and great potential for cancer immunotherapies. Additionally, we showed that antigen-specific
CD8+ T cells can be expanded from the naïve T cell repertoire in presence of an Akt-inhibitor.
Importantly these cells keep an early memory phenotype and good functionality when cultured
with Akt-inhibitor VIII or GDC. Together, this data will lead to identification of the best Aktinhibitor for the generation of superior tumor-reactive T cells for adoptive immunotherapy.
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Somatostatin (SST), also known as somatotropin release-inhibiting factor (SRIF), is a
14-amino-acid peptide discovered in 1973.[1] It is a natural hormone whose biological activity
is linked to five identified receptors: SSTR1-5. In clinical practice, somatostatin analogues are
currently used as a gastric anti-secretory drugs as well as to treat growth hormone secretion
disorders and endocrine tumors.[2] The vast majority of the analogs commercialized until
now are shorter ones (6-8 residues) which mimic that pharmacophore; this is the case for
octreotide, lanreotide, vapreotide and pasireotide. Our approach consists of modifying the
sequence of the original structure but maintaining the 14-residue peptide structure (Figure 1).
Previous work done in the group allowed us to obtain, for the first time, an accurate 3D view
of some 14-residue somatostatin analogues where aromatic interactions between residues
6, 7 and 11 are key to the conformational stability of the peptide.[3] For this reason, we will
describe the effect of replacing phenylalanine in these positions by non-natural electron-poor
and electron-rich aromatic amino acids so as to enhance these aromatic interactions, naturally
present in the hormone. We will also introduce some modifications in the N- and C-terminus of
the peptide. The aim of these modifications is to find a highly stable (higher t1/2 in serum than
SST) and highly SSTR selective analogue through which we can develop a new drug delivery
system.

	
  

Figure 1: General strategy for the synthesis of new SST-14 analogues.
[1] Paul Brazeau, Wylie Vale, Roger Burgus, Nicholas Ling, Madayln Butcher, Jean Rivier,
Roger Guillemin, Science, 1973, 179, 77-79.
[2] Seymour Reichlin, N. Engl. J. Med., 1983, 309, 1495–1501, 1556-1563.
[3] Pablo Martín-Gago, Marc Gómez-Caminals, Rosario Ramón, Xavier Verdaguer, Pau
Martín-Malpartida, Eric Aragón, Jimena Fernández-Carneado, Berta Ponsati, Pilar LópezRuiz, Maria Alicia Cortés, Begoña Colás, Maria. J. Macías, Antoni Riera, Angew. Chem. Int.
Ed., 2012, 51, 1820-1825.
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As innate immune cells, macrophages sense endogenous and exogenous danger signals
and orchestrate inflammatory processes in response to them. For a rapid induction and
efficient resolution of the inflammatory response, gene expression is tightly regulated at the
transcriptional and post-transcriptional level. Recently, translational control of mRNAs has
emerged as an important mechanism to regulate transient inflammatory responses strength
and duration. Cytoplasmic Polyadenylation Element Binding (CPEB1-4) family of RNAbinding proteins target mRNAs containing Cytoplasmic Polyadenylation Elements (CPEs) in
their 3’UTR. CPEBs orchestrate the assembly of two types of Ribonucleoprotein complexes
(mRNPs), which can repress or stimulate the translation of target mRNAs. CPEBs target up
to 30% of the genome and are involved in multiple cellular functions, including cell division/
differentiation, unfolded protein response or cancer.
Several inflammatory mediators harbour CPEs in their 3’UTRs and are potential CPEB
targets. Thus, we hypothesized that CPEBs could be an additional checkpoint to control
inflammatory responses. We have found that CPEBs play a crucial role in macrophage
activation by Lipopolysaccharide (LPS), a cell wall component of gram-negative bacteria. After
LPS exposure, the interplay between two AU-rich element (ARE)-Binding proteins stabilizes
CPEB mRNA. Accordingly, CPEB protein levels gradually increase, peaking in the late phase
of inflammation, when CPEB is also post-translationally modified to regulate the translation
of its target mRNAs. This regulation of CPEB levels and activity suggest a possible role in
inflammation resolution. Indeed, the myeloid-specific CPEB-KO displays increased sensitivity
to LPS-induced endotoxic shock. To further define the mechanistic basis for this phenotype, we
have performed RNA-Immunoprecipitation and Sequencing (RIP-Seq) to define CPEB targets
and Ribosome Profiling to study how is their translation regulated during LPS response. Our
results suggest that CPEBs play an essential role in inflammation resolution by limiting the
translation of pro-inflammatory genes, constraining their expression to a temporal window.
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In Marfan syndrome, the structural matrix of the aorta is disrupted, which leads to the formation
of life-threatening aortic aneurysms. Marfan aortic samples are histologically characterized
by the fragmentation of elastic laminae. However conventional histological techniques using
transverse sections provide limited information about the precise location, progression and
3D extension of the structural changes that occur in each lamina. In this study, we have
developed two complementary methods using advanced microscopy and computational
image processing, which provide high-resolution en-face images of laminae from unstained,
unsectioned aortic samples (as it would be seen in a clinical endoscopy procedure).
On one hand, results using multiphoton microscopy demonstrate that internal elastic laminae
(IEL) and successive 2nd laminae are injured to a different extent in murine Marfan aneurysmprone aortae, regarding the density and size of fenestrae.[1] Moreover, these microstructural
alterations are concentrated in the aortic proximal and convex anatomical regions. On the
other hand, results using X-ray synchrotron tomography[2] provide a wider view of the entire
vessel circumference. Luminal surface visualization reveals the broad extension of laminar
ruptures in the IEL of Marfan aortae. Altogether, we here present two complementary
approaches to image intact vascular tissue and to obtain quantitative values concerning its
laminae 3D morphology: one method delivers detailed microscale structural information and
the other method generates global mesoscale data. The application of these approaches to
murine aneurysm-prone Marfan aortae clearly shows that the structural damage in laminae is
not equal throughout the thickness of the tunica media and in the different anatomical regions
of the ascending aorta. Furthermore, our results provide supplementary information about
aortic 3D morphology to the already known data collected by decades of classical histological
and pathophysiological studies.
[1] Lopez-Guimet J, Andilla J, Loza-Alvarez P, Egea G. Sci Rep. 2017;7(1):1505.
[2] Lucy Walton, Robert Bradley, Philip Withers, Michael Sherratt et al. Sci Rep. 2015;5: 10074.
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As one of the most abundant biomolecules, proteins are involved in most biological processes
and perform a wide array of essential functions within living organisms. Therefore, the study
and manipulation of protein functions are not only of significant importance to fundamental
research, but also critical for the development of biomedical and biotechnological tools.
Consequently, novel strategies to selectively modify proteins have arisen in recent years.
One that has proved to be highly successful is the expansion of the genetic code with noncanonical amino acids (ncAAs) bearing new chemistries different from those encoded in the
20 amino acids present in nature. To be successfully incorporated into proteins, each one
of these ncAAs requires the design and evolution of a very efficient and specific orthogonal
translation system (OTS), and to date more than 100 ncAA can be incorporated into proteins
with these engineered OTSs both in prokaryotes and eukaryotes.[1]
Using the OTS to incorporate the ncAA Tet-v1.0,[2] site-selective biorthogonal reactions can be
performed. These are chemical reactions –typically covalent-bond formation reactions- that
can occur inside living systems without interfering with native biochemical processes,[3] and
they can be used to selectively tag proteins in vivo using different chemical probes.

Figure 1: Using different OTS, a set of ncAA bearing tetrazine moieties can be siteselectively incorporated into target proteins for in vivo crosslinkings with certain molecules
[1] O’Donoghue, P.; Ling, J.; Wang, Y.-S.; Söll, D. Nat. Publ. Gr. 2013, 9 (10), 594–598.
[2] Seitchik, J. L.; Peeler, J. C.; Taylor, M. T.; Blackman, M. L.; Rhoads, T. W.; Cooley, R. B.;
Refakis, C.; Fox, J. M.; Mehl, R. a. J Am Chem Soc 2012, 134 (6), 2898–2901.
[3] Sletten, E. M.; Bertozzi, C. R. Acc. Chem. Res. 2011, 44 (9), 666–676.
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Progression of epithelial tumors and successful colonization of target tissues rely very often on
the presence of the tumor microenvironment (TME), which acts as a niche to provide secreted
signaling molecules and growth factors to tumor cells.[1] Here we used two well-defined
JNK-driven Drosophila neoplastic tumor models of epithelial origin to address the relative
contribution of TME-independent and tumor intrinsic mechanisms to the unlimited growth
potential of these tumors. We demonstrate that JNK activation and tumor initiation in these
models are largely unaffected by the genetic ablation of circulating immune cells and resident
mesenchymal cells. We show that cross-feeding interactions between delaminating and
non-delaminating cells within the tumor increase each other size, and that these interactions
can explain the unlimited growth potential of tumors caused by chromosomal instability or
compromised cell polarity (Figure 1).
Our results support the proposal that intra-tumor social interactions between functionally
distinct cell populations can drive unlimited growth in the absence of the TME. This work will
certainly provide insight to the mechanistic understanding of the unlimited growth potential
of human tumors of epithelial origin, as these frequently show high levels of chromosomal
instability and impaired cell polarity.
[1] Quail DF & Joyce JA Microenvironmental regulation of tumor progression and metastasis.
Nature medicine 19.11 (2013) :1423-1437.

Figure 1: Cartoon depicting the cell populations
and interactions responsible to the unlimited
growth potential of epithelial tumors
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The Tousled like kinases, TLK1 and TLK2 (TLKs), are poorly characterized serine-threonine
kinases that appear to be constitutively expressed in most cells. TLK phosphorylation of the
histone chaperone ASF1 promotes its histone binding and TLK activity is regulated by the
DNA damage response. Previously, we investigated the in vivo and in vitro functions of the
TLKs, revealing that TLK activity is important for several critical cellular processes that rely
on chromatin maintenance, including transcriptional regulation, DNA replication, and genome
stability. However, the relative importance of TLK1 and TLK2, or their substrate spectrum
beyond ASF1, remains elusive. Analysis of human cancer datasets revealed frequent
amplifications of TLK-ASF1 pathway genes that correlate with poor patient outcome in many
cancer types. To understand their potential role in cancer, we performed loss of function
experiments in a large panel of cancer cell lines. We assessed the effects of TLK depletion by
high throughput microscopy (γH2AX) and western blotting (RPA2 pS4/S8, RPA2 pS33) and
found that depletion of total TLK activity led to high levels of replication stress and genomic
instability that are largely exacerbated by the inhibition of the ATR/CHK1 kinases. This resulted
in p53 activation and reduced viability of cancer cells lines. Thus, we hypothesised that TLKs
represent an unexplored druggable target for therapeutic intervention in cancer. In order to
begin to identify small molecules to target TLK activity, we tested novel compounds identified
as potential TLK inhibitors. We assessed their inhibitory activity in vitro using kinase assays
and studied their toxicity and synthetic interactions with ATR, CHK1, and PARP inhibitors in
living cells using AlamarBlue® to monitor cell viability. We have now identified several novel
small molecules that target TLK activity and observed that like TLK depletion, they result
in synthetic interactions with existing inhibitors. Taken together, our data suggests that TLK
inhibition would augment existing strategies to enhance replication stress and cancer cell
death through ATR-CHK1-PARP inhibition and the further development of these compounds
could provide new therapeutic opportunities for cancer treatment.
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Receptor tyrosine kinase (RTK) endocytosis has been proposed as a key conductor
of the cell signaling orchestra as it can coordinate the core variables of signal transduction:
duration, intensity and spatial distribution. Concomitant with signaling propagation, activated
ligand/RTK pairs undergo endocytosis and subsequent sorting into either or both degradation/
recycling routes. The balance between the numbers of degraded receptors versus those that
are recycled back to the cell membrane is critical to determine the dynamics and amplitude of
signaling networks, which ultimately affects cell fate decisions. Perturbations of this delicate
balance often lead to cancer. How different ligands trigger the same RTK to undergo differential
endocytic trafficking is still poorly understood.
Here, we used a global functional proteomics approach to characterize the
players and mechanisms involved in deciding the fate of Epidermal Growth Factor Receptor
(EGFR) upon activation by different ligands and thereby regulating cell signaling. Using timedependent quantitative analysis, we demonstrate that EGFR ligands affect a common core of
signaling proteins, although the extent as well as the dynamics of their phosphorylation events
is often different. In particular, proteins involved in the endocytic machinery were differentially
regulated. Furthermore, we identified previously unknown players discriminating divergent
EGFR trafficking-dependent paths, ultimately leading to distinct cellular fates.
To gain new insights in the interplay between RTKs endocytosis and signaling is
fundamental to uncover basic biological mechanisms and holds a lot of potential for translating
the large volume of signaling research to the clinic.
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DNA damage tolerance (DDT) enables replication to continue opposite DNA lesions that
persisted into S phase or replication blocking structures like G-stacks and R-loops, thereby
stabilizing the replication fork and prohibiting secondary lesions. In addition, DDT resembles
an essential intermediate step in the repair of interstrand crosslink (ICL) repair. Two modes
of DDT, translesion synthesis (TLS) and template switching (TS) are facilitated by damageinducible mono- and poly-ubiquitination of the DNA-clamp PCNA at lysine residue 164
(PCNAK164), respectively. While TS avoids the damage by using the intact template of the
sister chromatid, TLS depends on damage tolerant Y-family DNA polymerases POLH, POLI,
POLK, and REV1 to continue replication opposite specific lesions. Besides PCNA-Ub, REV1
itself has been implicated in TLS activation by recruiting other Y-family members.
To determine the contribution and relevance of DDT as a specific arm of the DNA damage
response network, we introduced a PcnaK164R/K164R;Rev1-/- double mutation into the mouse
germline. The inactivation of both DDT pathways revealed a novel synthetic lethality in the
DDR network. Mouse embryos that lack PCNAK164 and REV1 die in utero due to a severe
hematopoietic stem cell (HSC) failure caused by replication stress. This failure triggers a
pathological condition, where the lack of adequate oxygen supply provokes a stress-induced
compensatory channeling of remaining precursors into the erythroid lineage, which ultimately
results in lethal anemia. Moreover, single cell RNA-sequencing by Cel-Seq2 allowed us to
identify transcriptome and composition changes in the stem and progenitor cells of the double
mutant embryos compared to the single mutants and WT controls.
Our data indicate that PCNAK164 and REV1 dependent DDT limit damage-induced replicationstress responses and critically contribute to hematopoietic stem cell maintenance and tissue
homeostasis. This novel synthetic lethality in the DDT system might offer new intervention
strategies for precision cancer medicine.
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Neurorehabilitation therapies are the only treatments approved after the acute phase of stroke
to improve the functional recovery in disabled stroke survivors. These strategies are expected
to participate in brain plasticity by modulating angiogenesis and neurogenesis among other
processes. In this context, our aim is to establish a post-stroke neurorehabilitation (NR) model
in mice to study the modulation of neurorepair mechanisms.
After inducing cerebral ischemia by middle cerebral artery occlusion (MCAo) in mice,
neurorehabilitation therapy was established as: Control (non-rehabilitation), Pasta Matrix (taskoriented approach) and Treadmill (forced physical exercise task). After randomization a total of
36 mice received 2 or 12 days of NR. Infarct size was measured at day 4 post-MCAo by TTC
staining and brain MMP2 and Angiogenin (ANG) levels of mRNA and protein (MILLIPLEX®
and Elisa kit respectively) were measured at day 4 and 18 post-MCAo. Additionally, after 12
days of NR vessel density was evaluated after lectin perfusion and neurogenesis as DCX+
cells in the subventricular zone (SZ). Moreover, recombinant hANG was used to evaluate its
in vitro role in stimulating proliferation of mouse neural stem cells (NSCs) derived from SZ,
mouse endothelial progenitor cells (EPCs) and SH-SY5Y (neuron-like) cells.
At the beginning of rehabilitation (day 4 post-MCAO), infarct volume was similar between
groups and brain mRNA/protein levels of MMP2 and ANG increased in the ischemic vs.
contraleral cortex, but no differences were found among rehabilitation groups. However, after
12 days of rehabilitation mRNA levels of MMP2 and ANG were increased in the Pasta Matrix
group in the ipsilateral hemisphere and ANG mRNA was also elevated in the contralateral
hemisphere in both physical exercise and task-oriented groups, compared to non-rehabilitated
controls. Interestingly, 12 days of NR treatment with physical exercise significantly increased
migrating neuroblasts (DCX+ cells) in the ipsilateral hemisphere vs. contralateral, however
no differences were found in vessel density between treatments. Finally, ANG induced cell
proliferation of NSCs by forming larger neurospheres and increased proliferation of SH-SY5Y
cells. In parallel ANG also increased the ability to shape vessel-like structures by EPCs.
Post-stroke neurorepair can be modeled by neurorehabilitation after experimental cerebral
ischemia in mice by modulating neurogenesis and pro-angiogenic factors, thus serving as a
strategy to study neurovascular remodeling and brain plasticity in the context of post-stroke
rehabilitation.

155

Poster 81 - Setting Human “Gound’ State through CDK8/19 inhibition
Raquel Bernad,a,b Cian J. Lynch, a,b Ana Martinez Del Val,c Sandrina Nobrega-Pereira,a,d
Isabel Calvo,a Osvaldo Grana,e Gonzalo Gomez,e Irène Aksoy,g Javier Muñoz,c Carmen
Blanco,f Joaquin Pastor,f Perre Savatier,g Sagrario Ortegah and Manuel Serranoa,b
Tumour Suppression Group, Spanish National Cancer Research Centre (CNIO), Madrid,
Spain b Cellular Plasticity and Disease Group, Institute for Research in Biomedicine (IRB
Barcelona), Barcelona, Spain.c Proteomics Core Unit, Spanish National Cancer Research
Centre (CNIO), Madrid, Spain. d Vascular Biology & Cancer Microenvironment, Instituto de
Medicina Molecular (iMM Lisboa, Lisboa, Portugal. e Bioinformatics Unit, Spanish National
Cancer Research Centre (CNIO), Madrid, Spain. f Experimental Therapeutics Programme,
Spanish National Cancer Research Centre (CNIO), Madrid, Spain. g INSERM U846, Stem
Cell and Brain Research Institute, Bron Cedex, France. h Transgenic Mice Core Unit,
Spanish National Cancer Research Centre (CNIO), Madrid, Spain
a

Embryonic Stem Cells (ESCs) can interconvert between two pluripotent states: “ground” and
“primed”. Dramatic changes in transcription, epigenetics, metabolism and DNA methylation
are known to accompany the inter-conversion between these two states. Chemical inhibition
of MEK and GSK3b (“2i”) can induce “ground” state in a small fraction of human ESCs, and
this can be enhanced by concomitant inhibition of p38 and JNK. Here, we report that chemical
inhibition of CDK8 efficiently induces the “ground” state in both human and mouse ESCs.
Moreover, “ground” state human ESCs can be stably maintained, passaged and amplified
by the sole addition of a chemical inhibitor of CDK8/19. CDK8 is part of quaternary complex,
formed by MED12/MED13/CCNC/CDK8, which associates to the multiprotein complex known
as MEDIATOR. In turn, MEDIATOR-CDK8 has a role as transcriptional co-factor. In summary,
we report a novel, efficient, stable and simple method to capture the “ground” state of human
ESCs.
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Stroke remains one of the most frequent causes of mortality and permanent disability
worldwide. Despite major advances, limited accessibility to the brain considerably hampers
the complete understanding of the main molecular and cellular alterations caused by this fatal
disease. Because of that, the exhaustive study of the cerebrospinal fluid (CSF) has recently
gained importance and is expected to valuably contribute to the fully characterization of stroke
pathophysiology.
In this context, we aimed to describe the CSF proteomic profile in the hyper-acute phase of
cerebral ischemia in rats by using an aptamer-based proteomic approach (SOMAscan™).
To that end, male Wistar rats were subjected to a 90-min Middle Cerebral Artery Occlusion
(MCAO) or sham-control surgery followed by a 30-min reperfusion. CSF was collected from all
animals before starting any surgical procedure and 30-min after reperfusion (2h from MCAO
outset). Brain tissue samples were also collected at this latest time point.
By means of the SOMAscan™, 1129 proteins were screened in CSF and plasma of MCAO
and sham-control animals. Results indicated that 716 proteins were exclusively increased in
CSF due to cerebral ischemia (FDR<0.05). Bioinformatics analyses revealed that leukocyte
chemotaxis and mechanisms of neuronal cell death were the most overrepresented biological
processes in the CSF proteome. Six candidates were studied in deep detail (CKB, CaMK2B,
PDXP, AREG, CaMK2D and CMPK). Both members of the CaMK2 family and CMPK decreased
in the infarcted area (IP) compared to the contralateral (CL) side of the brain, whereas no
differences were observed for other candidates between IP and CL areas. Immunostaining
for CaMK2 members, AREG and CMPK in the ischemic brain matched with neuron-shaped
cellular bodies, while CKB positive staining resulted to co-localize with astrocytes.
In conclusion, results presented here provided an insight into the CSF proteome profile during
the hyper-acute phase of cerebral ischemia and identified new outstanding proteins that might
be further considered as important targets for neuroprotective therapies.
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Leigh Syndrome (LS, OMIM: #256000) is the most frequent childhood mitochondrial
disorder (1:40,000 live births). LS is characterized by symmetrical lesions in select brain
regions. Clinically, LS patients display a plethora of clinical signs such as hypotonia, failure to
thrive, cardiovascular and respiratory alterations and early death. Our group has generated
a mouse model lacking the complex I subunit Ndufs4 (Ndufs4KO mouse) which presents the
typical phenotype of human LS (Figure 1).[1] Characterization of the Ndufs4KO mouse model
allowed us to determine the involvement of the Vestibular Nuclei (VN) in the development
of breathing alterations.[2] However, a genetically-defined, specific vestibular circuitry
involved in the regulation of autonomic functions has not been established. To dissect the
vestibular connectome regulating physiological responses, we have modulated the activity
of glutamatergic vestibular somas through an in vivo optogenetic approach (freely-moving
healthy Vglut2-Cre mice) in glutamatergic vestibular projections. Our results highlight the
importance of the glutamatergic vestibular connectome in autonomic responses, underscoring
a potential role of this circuit in the phenotype observed in Ndufs4KO mice.

Figure 1: Ndufs4KO mice phenotype.
[1] Quintana A, Kruse SE, Kapur RP, Sanz E, Palmiter RD. “Complex I deficiency due to loss of
Ndufs4 in the brain results in progressive encephalopathy resembling Leigh syndrome.” PNAS
107.24 (2010): 10996-1001.
[2] Quintana A, Zanella S, Koch H, Kruse SE, Lee D, Ramirez JM, Palmiter RD. “Fatal
breathing dysfunction in a mouse model of Leigh syndrome.” JCI 122.7 (2012): 2359-68.
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During the process of constructing a fly model, a previously uncharacterized paralog of
the mitochondrial Seryl-tRNA Synthetase (SRS2) named SLIMP (Seryl-tRNA synthetaseLike Insect Mitochondrial Protein) was identified. [1] SLIMP is a new type of aminoacyl-tRNA
synthetase-like protein that has acquired an essential function. [2]
We have proved that SLIMP interacts with SRS2 and Lon protease, and that it can modulate
both mitochondrial translation and replication through these interactions, respectively. We
have also shown that SRS2 is only able to perform tRNA amino acylation activity in the
presence of SLIMP. Moreover, Lon is known to selectively degrade TFAM and by that, SLIMP
can modulate mtDNA copy number and replication.
We found that upon SLIMP knockdown, Drosophila cells accumulate in G2/M phase and their
proliferation is reduced. We first hypothesised that SLIMP levels could be changing during
cell cycle, but we observed that its transcript and protein levels remain constant throughout
the cell cycle. Furthermore, we proved that upon SLIMP knockdown, the cell activates the
transcription of certain genes involved in the E2F pathway, which may lead to an acceleration
of the G1/S phase.
[1] Guitart, T., et al., Human mitochondrial disease-like symptoms caused by a reduced tRNA
aminoacylation activity in flies. Nucleic Acids Res, 2013. 41(13): p. 6595-608.
[2] Guitart, T., et al., New aminoacyl-tRNA synthetase-like protein in insecta with an essential
mitochondrial function. J Biol Chem, 2010. 285(49): p. 38157-66.

159

Poster 85 - Astrocyte-targeted production of Interleukin-10 and
Interleukin-6 alters the physiological microglial and astroglial
responses associated to aging
Paula Sanchez-Molina, Beatriz Almolda, Berta González and Bernardo Castellano
Dept. Cell Biology, Physiology and Immunology, Institute of Neuroscience, Autonomous
University of Barcelona, 08193-Bellaterra, Spain
E-mail: paula.sanchez@uab.cat
Aging is one of the greatest risk factors to develop age-related neurodegenerative diseases.
Some of the major hallmarks of aging are increased astrocyte and microglial activation and
deregulated cytokine production that can contribute to promote neuronal degeneration and
cognitive deterioration.
The aim of the present study was to evaluate whether the local production of the antiinflammatory cytokine interleukin-10 (IL-10) or the pro-inflammatory cytokine interleukin-6 (IL6) within the central nervous system (CNS), induces changes in the glial response associated
to physiological aging.
For this purpose, adult (5-7 months old) and aged (19-21 months old) animals from two
different lines of transgenic mice with astrocyte-targeted production of either IL-10 (GFAPIL10Tg) or IL-6 (GFAP-IL6Tg) were used.
Major differences regarding astrocytes were found in the cerebral cortex where aged GFAPIL6Tg animals showed higher levels of GFAP than WT and GFAP-IL10Tg animals. In terms
of microglial reactivity, in comparison to their corresponding WT, aged animals from both
transgenic lines showed an increased number of Pu.1+ microglial cells together with a more
activated phenotype. These microglial cells showed higher Iba1 immunoreactivity as well as
alterations in the morphology and in CD68 expression, a marker of phagocytosis. Remarkably,
in aged WT mice, CD68 immunostaining was restricted to the microglial soma, whereas in
both aged transgenic mice was redistributed along microglial cell branches.
In conclusion, these results demonstrate that both IL-10 and IL-6 have a great impact on the
glial cell response associated to age, principally altering the phagocytic function of microglial
cells. More studies analysing whether these cytokine-induced glial changes affect the neuronal
populations are necessary to decipher the implications that microenvironment alterations may
exert in physiological aging.
This work was supported by Ministerio de Economia y Competitividad (BFU2014-55459)
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Cell division is the process that partitions the contents of a single cell into two. Precise
regulation of cell division is required for proper tissue growth and defects in cytokinesis have
been linked to severe diseases such as cancer [1].. During anaphase, the constriction of the
plasma membrane leads to the formation of a cleavage furrow that divides the mother cell
into two daughter cells. In all animal cells cytokinesis is accomplished by the formation of an
equatorial contractile ring whose assembly is controlled by the anaphase spindle.
Signals from the mitotic spindle activate the small GTPase RhoA in a narrow zone at the cell
equator and active RhoA in turn induces contractile ring formation. RhoA is activated by the
RhoA Guanine Exchange Factor (GEF) Epithelial Cell Transforming 2 (Ect2) that promotes the
exchange of GDP to GTP [2,3]. How Ect2 activity and localization are temporally and spatially
controlled to ensure that RhoA is only activated in anaphase and only at the cell equator is still
incompletely understood. The goal of my thesis is to understand the molecular mechanisms
that temporally and spatially regulate Ect2 activity in vivo. To test different hypotheses of Ect2
regulation I perform in vivo structure-function studies. A molecular replacement system for
endogenous and transgenic Ect2 in human cancer cells was established that enables me to
analyze the phenotype of different Ect2 structure mutants.

[1] D’Avino, P. P., Giansanti, M. G. & Petronczki, M. “Cytokinesis in animal cells”. Cold Spring
Harb. Perspect. Biol. 7, (2015).
[2] Bement, W. M., Miller, A. L. & Von Dassow, G. “Rho GTPase activity zones and transient
contractile arrays”. BioEssays 28 (2006): 983–993.
[3] Piekny, A., Werner, M. & Glotzer, M. “Cytokinesis: Welcome to the Rho zone”. Trends Cell
Biol. 15 (2005): 651–658.
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SLIMP (Seryl-tRNA synthetase-Like Insect Mitochondrial Protein) is an essential protein that
plays a crucial role in the mitochondrial tRNA aminocylation through its interaction with SRS2
(Mitochondrial Seryl-tRNA Synthetase)[1]. Using Drosophila melanogaster as a model system
we have also identified the interaction with LON protease, and we showed that SLIMP has
an effect on the levels of the LON substrate, TFAM (Mitochondrial Transcription Factor A), in
a LON dependent manner. Thereby, SLIMP has a role in the regulation of both mitochondrial
translation and mtDNA replication. Furthermore, previous findings in our group showed that
upon SLIMP knockdown, drosophila cells not only get accumulated in G2/M phase, but also
promote the transcription of certain genes related with the E2F/pRb pathway, leading to an
accelerated G1/S phase transition. This suggests that SLIMP is involved in the control of cell
cycle.
SLIMP presents a mitochondrial location depending on a signal peptide (MSP) that we have
recently characterized through mass spectrometry analysis. However, to understand SLIMP’s
implication in the cell cycle control, we performed cell fractionation assays and identified a
portion of the protein in the nuclear fraction.
Here we propose a model based on SLIMP subcellular location, in which the protein could
be shuttling between the nucleus and the mitochondria during the different phases of cell
cycle. This points not only the dual role of SLIMP in the cell, but also comes up with the
possibility that a single protein could regulate simultaneously the nuclear and mitochondrial
DNA replication, depending on its subcellular location through the cell cycle.
[1] Guitart, T., et al., New aminoacyl-tRNA synthetase-like protein in insecta with an essential
mitochondrial function. J Biol Chem, 2010. 285(49): p. 38157-66.
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Opa1 is a mitochondrial GTPase responsible for the fusion of the inner mitochondrial
membrane. Skeletal muscle-specific Opa1 ablation causes premature death and reduced
growth. Our studies show that Opa1 KO mice present, very early in life, local muscle
inflammation, characterized by enhanced expression of inflammatory genes via activation
of NF-κB. This primary local effect is followed by necrosis and then macrophage infiltration.
Chronic sodium salicylate treatment ameliorated muscle and also systemic alterations. In
addition, Opa1 repression in muscle cells also resulted in NF-κB activation and inflammation
in the absence of necrosis and/or apoptosis, thereby revealing that the activation is a cellautonomous process and independent of cell death. Depletion of mtDNA in muscle cells
resulted in the normalization of NF-κB target genes expression. Under Opa1 deficiency, more
than half of mitochondrial DNA nucleoids was found in late endosomes, and colocalized with
TLR9. Blockage or repression of TLR9 prevented NF-κB activation and inflammation in Opa1deficient muscle cells. Taken together, our results reveal that Opa1 deficiency in muscle causes
severe mitochondrial dysfunction, which is linked to inflammation and growth impairment.
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The conversion of adenosine to inosine at the first position of the anticodon of transfer RNAs
(tRNAs) is an essential modification catalyzed by Adenosine Deaminase Acting on Transfer
RNA (ADAT) [1]. Inosine increases the recognition capacity of tRNAs to more than one codon
and it plays a key role in the regulation of translation [2]. Alterations in such tRNA editing have
been recently linked to disease.
In 2013, a single missense mutation in the human ADAT enzyme responsible for ADAT3related intellectual disability was reported. In silico studies revealed that the mutation disrupts
the architecture of the enzyme, which might lead to alterations in protein synthesis [3]. In this
regard, we have in vitro characterized the mutant enzyme and shown by kinetic analysis that
the mutation causes a depletion of the enzymatic activity.
The development of molecules targeting ADAT has a high interest as new potential regulators
of translation and disease. On this basis, we have designed novel selective modulators of
ADAT activity and also activators of the enzyme that could recover the defective tRNA editing
caused by the mutation.
[1] Gerber AP, Keller W. An adenosine deaminase that generates inosine at the wobble
position of tRNAs. Science. 1999;286(5442):1146-9. Epub 1999/11/05.
[2] Novoa EM, Pavon-Eternod M, Pan T, Ribas de Pouplana L. A role for tRNA modifications in
genome structure and codon usage. Cell. 2012;149(1):202-13. Epub 2012/04/03.
[3] Alazami AM, Hijazi H, Al-Dosari MS, Shaheen R, Hashem A, Aldahmesh MA, Mohamed
JY, Kentab A, Salih MA, Awaji A, Masoodi TA, Alkuraya FS. Mutation in ADAT3, encoding
adenosine deaminase acting on transfer RNA, causes intellectual disability and strabismus.
Journal of medical genetics. 2013;50(7):425-30. Epub 2013/04/27.
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DNA methylation is essential for mammalian development and transcriptional repression of
genes and retrotransposons. The patterns of DNA methylation are established by de novo
DNA methyltransferases, which are regulated by developmental signaling and require access
to chromatin.[1] Fibroblasts derived from chromatin remodeling ATPase LSH-null mouse
embryos, which lack DNA methylation at transposons and specific gene promoters, are
capable of re-establishing normal patterns of DNA methylation and transcriptional silencing
of misregulated genes upon re-expression of LSH.[2] Here we use an inducible system that
enables re-expression of LSH in mouse embryonic fibroblasts (MEFs) to follow chromatin
dynamics, transcriptional silencing and establishment of de novo DNA methylation. Rescue
of LSH expression in these MEFs silences specific genes that are aberrantly expressed in
the absence of LSH. This silencing occurs prior to acquisition of DNA methylation at these
promoters, and is accompanied by loss of active chromatin marks such as H3Ac and gain of
heterochromatic H3K9me2 modification. I further show that H3K9me2 is critical for silencing of
specific genes, but not repetitive elements such as IAPs, where LSH promotes H3K9me3. In
conclusion, LSH plays a role facilitating changes in chromatin modifications that are involved
in the establishment of epigenetic gene silencing before DNA methylation occurs at these
promoters.
[1] Zachary D. Smith & Alexander Meissner. DNA methylation: roles in mammalian
development. Nature Reviews Genetics. 2013; 14: 204-220.
[2] Ausma Termanis, Natalia Torrea, Jayne Culley, Alastair Kerr, Bernard Ramsahoye and
Irina Stancheva. The SNF2 family ATPase LSH promotes cell-autonomous de novo DNA
methylation in somatic cells. Nucleic Acids Research. 2016. Sep 19; 44(16):7592-604.
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DNA methylation at cytosine (5mC) is essential for normal mammalian development, regulation
of gene expression, genomic imprinting and silencing of retrotransposons [1]. Impairment of
proteins that either deposit or bind 5mC leads to human disease, such as the ICF or the Rett
Syndrome. The LSH protein is a member of the SNF2 family of chromatin remodeling ATPases
and is an important regulator of DNA methylation. Knockout of Lsh gene results in ~50%
reduction of 5mC in the genome[2]. It is hypothesized that LSH remodels chromatin to enable
the access of DNA methyltransferases to DNA during development, when DNA methylation
patterns undergo dramatic reprogramming. More specifically, 5mC is almost completely lost
after fertilisation and gained prior the formation of the epiblast. So far, little is known about the
precise timing of LSH-dependent DNA methylation events. By establishing an in vitro model
to mimic the early stages of embryonic development that uses mouse Embryonic Stem Cells
(mESC), I am trying to understand when LSH is important and how it functions. I found that
cells lacking LSH can lose or gain 5mC faster, indicating a more accessible chromatin state.
Although de novo DNA methylation on a genome level can occur in the absence of LSH, some
specific loci, both repetitive and unique, are not methylated at later stages of development.
These findings suggest that LSH activity is important to de novo methylate and compact the
genome in the embryo at specific loci, concomitantly with the formation of the epiblast.

[1] Bird A., DNA methylation patterns and epigenetic memory. Genes & development,
2002.16(1):6-21
[2] Dennis K, Fan T, Geiman T, Yan Q, Muegge K. 2001. Lsh, a member of the SNF2 family, is
required for genome-wide methylation. Genes & development 15(22):2940-2944.
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The manipulation of cell fates through reprogramming is one of the most exciting advances
in recent years. The most important breakthrough in the field occurred when Yamanaka first
illustrated the possibility to convert differentiated cells into pluripotent stem cells by the ectopic
expression of 4 transcription factors, Oct4, Sox2, Klf4 and cMyc (4F). Our laboratory has
demonstrated that transient expression of these 4 factors leads to teratoma formation in mice,
indicative of in vivo reprogramming. [1] We are interested in deciphering de-differentiation
induced by the 4F in vivo. Using the reprogrammable mice, we test if de-differentiation
recapitulates intermediate phases of embryonic development in reverse. For this purpose,
we focused on pancreas which we found to be the organ with the highest reprogramming
efficiency in vivo. We found that in vivo reprogramming of pancreas leads to the loss of its
acinar identity and the acquisition of an atypical tubular morphology different from ductal
cells. Moreover, these atypical tubular cells are able to form organoids in culture in contrast
to normal pancreatic acinar cells. Our preliminary data suggests that reprogramming in vivo
may generate a type of progenitor cells distinct from those already described during pancreatic
development. Taking into account that the presence of adult pancreatic stem cells is still
debated, this new aspect of pancreas dynamics could be of great importance for regenerative
medicine and especially diabetes.
[1] Marıa Abad, Lluc Mosteiro, Cristina Pantoja, Marta Camamero, Teresa Rayon, Inmaculada
Ors, Osvaldo Grana, Diego Megıas, Orlando Domınguez, Dolores Mart ınez, Miguel
Manzanares, Sagrario Ortega & Manuel Serrano. “Reprogramming in vivo produces teratomas
and iPS cells with totipotency features.” Nature (2013): 340-345.
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Personalized medicine uses information about a person’s genes, proteins, and environment
to prevent, diagnose, and treat disease’ [1]. The potential impact of personalized medicine
is contingent upon a systematic discovery of novel biomarkers that can be prognostic and
predictive for patient outcome. The available methods, mainly based on histological slidetests, do not provide an adequate response to this medical need. In this context, a new
diagnostic method, named R-ELISA (Relaxometric Enzyme Linked in Cells Suspension
Assay) has been proposed in my PhD project, for the quantification of biomarkers of interest
based on the combination of Nuclear Magnetic Resonance (NMR) relaxometric technology
with an enzymatic amplification procedure, detecting the target epitopes in a way comparable
to techniques like ELISA [1]. In addition, for “in vivo” evaluation of biomarkers expression and “in
real time” drug biodistribution, different nanoparticles (PLGA-NPs) have been proposed in this
project, both based on use of PolyLactic and Glycolic Acid polymer and suitable for imaging
guided drug delivery. Firstly, because the magnetic iron oxide nanoparticles (Fe-NPs) can be
exploited in biomedicine as agents for magnetic fluid hyperthermia (MFH) treatments and as
contrast enhancers in magnetic resonance imaging, new oleate-covered Fe-NPs have been
incorporated into PLGA-NPs (PLGA-Fe-NPs) and loaded with paclitaxel to pursue an MFHtriggered drug release [2]. Secondly, PLGA-NPs, coated with L-Ferritin, have been exploited
for the simultaneous delivery of paclitaxel and an amphiphilic Gd based MRI contrast agent
into breast cancer cells (MCF7). Ferritin moieties endow PLGA-NPs with targeting capability,
exploiting SCARA5 receptors overexpressed by these tumour cells, that results in an increased
paclitaxel cytotoxicity. The theranostic potentiality of the nanoparticles has been demonstrated
by evaluating the signal intensity enhancement on T1-weighted MRI images of labelled MCF7
cells [3].
[1]Diego Alberti et al., A Quantitative Relaxometric Version of the ELISA Test for the
Measurement of Cell Surface Biomarkers, Angew. Chem. Int. Ed, 2014, 53, 3488-3491.
[2]Maria R. Ruggiero et al., Magnetic hyperthermia efficiency and 1H-NMR relaxation
properties of iron oxide/paclitaxel-loaded PLGA nanoparticles, Nanotechnology, 2016, 15;
27(28):285104.
[3] Ludmila N.Turino & Maria R. Ruggiero et al., Ferritin decorated PLGA/Paclitaxel loaded
nanoparticles endowed with an enhanced toxicity towards MCF-7 breast tumor cells, Bioconjug
Chem. 2017 Apr 19;28(4):1283-1290.
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The most common pediatric presentation of mitochondrial disease is a fatal neuropathology
known as Leigh Syndrome (LS). LS affects 1 out of 40 000 live births. Even though LS patients
show a remarkable clinical heterogeneity, they are characterized by presenting severe
breathing problems, motor issues, seizures and especially neurological damage mostly in
basal ganglia and brainstem. Moreover, more than 75 disease genes have been described
further complicating the understanding of the disorder. Currently, there is no cure and all
treatments are palliative. [1]
Our group has characterized a mouse model of LS (Ndufs4KO) that lacks the NDUFS4
subunit of mitochondrial complex I, a gene frequently affected in LS. Complex I alterations lead
to malfunction of mitochondrial oxidative phosphorylation system. Accordingly, the Ndufs4KO
mouse develops a progressive encephalopathy that recapitulates the human pathology. [2]
Previous results have identified that glutamatergic neurons of vestibular nuclei (VN) are more
susceptible and that the deficiency of Ndufs4 in this cell type is sufficient to resemble the
phenotype of Ndufs4KO. However, the molecular determinants of this susceptibility have not
been characterized. Here, we present our approach to map the cell type-specific translatome
of affected neuronal populations by combining the RiboTag technology and Next Generation
Sequencing (NGS) with the overarching goal to elucidate the main pathways altered in LS. [3]
[1] Lake, N.J., Compton, A.G., Rahman, S., and Thorburn, D.R. “Leigh Syndrome: One
disorder, more than 75 monogenic causes.” Annals of Neurology 79.2 (2016): 190-203.
[2] Quintana, A., Kruse, S.E., Kapur, R.P., Sanz, E., and Palmiter, R.D. “Complex I deficiency
due to loss of Ndufs4 in the brain results in progressive encephalophaty resembling Leigh
Syndrome.” PNAS 107.24 (2010): 10996-11001.
[3] Sanz, E., Yang, L., Su, T., Morris, D.R., McKnight, G.S, and Amieux, P.S. “Cell-type-specific
isolation of ribosome-associated mRNA from complex tissues.” PNAS 106.33 (2009): 1393913944.
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a Department of Urology, Radboud Institute for Molecular Life Sciences, Radboud University
Medical Center, Nijmegen, The Netherlands
b Institute for Molecules and Materials, Radboud University, Nijmegen, The Netherlands
silviamihaila@gmail.com
The phenotypic signature and function of stem cells are governed by their ability to
integrate local micro-environmental signals, among matrix-mediated triggers, such as
matrix biomechanics, were shown to influence the lineage specification of stem cells.[1] The
interplay between cells and matrix becomes relevant when designing tunable extracellular
matrix (ECM)-like platforms to mimic the regenerative cellular niche. Herein, we introduce a
unique class of ECM-like substitutes that resemble the stress-stiffening behavior of biological
networks.[2] These matrices are based on a highly versatile, thermoresponsive, synthetic
polyisocyanopeptide (PIC) coupled with cell-adhesive molecules (RGD). We investigated the
putative effect of PIC-RGD-based matrix-stiffness over stem cell behavior and differentiation
potential towards the osteogenic lineage.
PIC-RGD hydrogels with low (20-30Pa=soft) and high (200-300Pa=hard) storage moduli
(G’) were loaded with human adipose derived stem cells (hASCs) and cultured in either
expansion or osteogenic differentiation conditions. The surface marker profile of hASCs, as
well as their morphology, proliferation rate and protein deposition, were evaluated prior (day
0) and after encapsulation (day 7). The osteogenic committment was confirmed by calcium
quantification (day 28).
We show that soft PIC-RGD sustained the immediate proliferation and arrangement of
hASCs in 3D-like networks and reduced spontaneous differentiation compared to hard PICRGD where cellular spouting was delayed up to 7 days. Under such conditions, cells were
privileged towards a strong osteogenic phenotype, characterized by a collagen-enriched
matrix and subsequent strong mineralization.
Our results recognize the role of matrix-stiffness in lineage assignment and introduce
PIC-RGD-based 3D platforms with tunable mechanical properties for tissue engineering
applications.
Acknowledgements: This work was supported by the EU-FP7 People Programme (Marie
Curie Actions) under REA grant agreement 626934.
[1] Engler AJ, Sen S, Sweeney HE, Discher DE, Matrix elasticity directs stem cell lineage
specification, Cell 126 (2006): 677-689
[2] Jaspers M, Dennison M, Mabesoone MFJ, Frederick C, MacKintosh FC, Alan E. Rowan
AE, Kouwer PHJ, Ultra-responsive soft matter from strain-stiffening hydrogels, Nature
Communications 5. 5808 (2014)
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Poster 96 - Exploring Prostate Tissue Homeostasis and Tumorigenesis
with 3D Organoids
Veronica Foletto, Francesco Cambuli, Michela Zaffagni, Sacha Genovesi, Maria D.
Palumbieri, Andrea Lunardi
Armenise-Harvard Laboratory of Cancer Biology & Genetics, CIBIO.Trento, Italy
veronica.foletto@unitn.it
Prostate cancer (PCa) is one of the most frequent forms of cancer in men, characterized
by high clinical and genetic heterogeneity. Many uncertainties remain about the choice of
treatment and, crucially, the metastatic disease is still incurable. Despite intense efforts, PCa
research has been hampered by a limited understanding of prostate homeostasis and by longstanding problems in establishing accurate experimental models of healthy and transformed
epithelium. Currently, 2D cell cultures and animal models poorly recapitulate key PCa features,
including progressive epithelial transformation, heterogeneity and (poly)clonal origin.
In the last decade, 3D organoid cultures have been developed for many tissues, enabling
a rapid expansion of more reliable and physiological in vitro models. Prostate organoids,
however, still present some limitations and do not faithfully recapitulate their tissue of origin.
Indeed, they are predominantly made up of cycling progenitor cells, whereas the adult prostate
epithelium is largely quiescent and enriched with luminal cells with intense secretory activity.
Strikingly, the efficiency of PCa organoid derivation (<20%) is reported to be the lowest across
human carcinomas.
For these reasons, we have begun to explore how soluble factors supplied to the medium
affect signalling pathways that mainly contribute to the survival, proliferation and differentiation
of prostate organoids. In particular, the role of Wnt and TGFβ signalling pathways is under
investigation. Moreover, we present our progresses in the genetic engineering of organoids
in order to model two distinct PCa genetic subtypes, characterized by PTEN loss and
TMPRSS2:ERG fusion, respectively. In vitro phenotyping – including extracellular vesicle
profiling – and in vivo modelling - via orthotopic transplantation - will be employed to model and
understand the variety of mechanisms underlying the progressive transformation of prostate
epithelium into aggressive cancer types.

Figure 1: Modelling prostate cancer with 3D organoids, key aims and questions
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Poster 97 - Identify new genes that may have a role in human brain
development
Ilaria Dutto1, Boecks Cedric2, Jens Luders1, Travis H Stracker1
2.

1. IRB Barcelona, Barcelona, Spain.
UB, Section of General Linguistics, Institute for Complex Systems, Barcelona,
Spain.
Ilaria.dutto@irbbarcelona.org

During evolution the human brain has undergone significant enlargement when compared
to other Hominidae including archaic humans, such as H. neanderthalensis. The increase
in brain size is also due to specific changes in the sequence of genes involved in brain
development. In order to identify candidate genes carrying fixed changes, when comparing
archaic with modern human genomes, that play a role in brain development, we performed
RNAi in human immortalized RPE-1 cells. The screening revealed aberrant cell division, with
mitotic defects, such as micronuclei, metaphase failure in congression and anaphase lagging
chromosomes, in addition to impairments in spindle assembly and function. Proliferation
assays also showed cell cycle arrest, probably trigger by p53 activation. Immunofluorescence
experiments suggested defects in cilia formation and shorter in length in silenced cells
compared to the controls. Our goal is to identify novel players in the regulation of brain size
and, in the long term, test whether specific genetic changes in one or more of these may have
contributed to the evolution of the human brain. Future experiments will be focused to study
what depletion of these genes might cause not only in neural progenitors, but also in the whole
brain, by using in vivo studies and the involvement of human brain organoids.
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Poster 98 - Removal of recycling cargo from endosomes requires
Rab11 activation on PtdIns(3)P-positive membranes.
Jean Piero Margaria, a Carlo Cosimo Campa, a Marco Del Giudice, b Francesca Copperi, a
Abhishek Derle, a Carla Bosia, b Emilio Hirsch a.
a Department of Molecular Biotechnology and Health Sciences, Molecular Biotechnology
Center, University of Turin, Torino, Italy
b Department of Applied Science and Technology, Politecnico di Torino, Torino, Italy
jmargari@unito.it
During evolution the human brain has undergone significant enlargement when compared
to other Hominidae including archaic humans, such as H. neanderthalensis. The increase
in brain size is also due to specific changes in the sequence of genes involved in brain
development. In order to identify candidate genes carrying fixed changes, when comparing
archaic with modern human genomes, that play a role in brain development, we performed
RNAi in human immortalized RPE-1 cells. The screening revealed aberrant cell division, with
mitotic defects, such as micronuclei, metaphase failure in congression and anaphase lagging
chromosomes, in addition to impairments in spindle assembly and function. Proliferation
assays also showed cell cycle arrest, probably trigger by p53 activation. Immunofluorescence
experiments suggested defects in cilia formation and shorter in length in silenced cells
compared to the controls. Our goal is to identify novel players in the regulation of brain size
and, in the long term, test whether specific genetic changes in one or more of these may have
contributed to the evolution of the human brain. Future experiments will be focused to study
what depletion of these genes might cause not only in neural progenitors, but also in the whole
brain, by using in vivo studies and the involvement of human brain organoids.

Figure: Representative FRET/CFP ratio images of AS-Rab11 biosensor in COS-7 cells
(FRET/CFP ratio represented in pseudocolor, AS-Rab11 cpVenus direct excitation shown in
grayscale). Intracellular magnifications are shown in the right panel.
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Poster 99 - Combining imaging-based approaches to assess the pivotal
role of tumor microenvironment in the progression of metastatic
gastrointestinal stromal tumors (GIST) and response to treatment
Lorena Consolino1, 2, Dario L. Longo3, Marianna Sciortino1, Francesca Arena4, Paola Bardini4,
Francesco Blasi4, Sara Cabodi1, Giovanni Battista Giovenzana2, Silvio Aime1
a Università di Torino, Department of Molecular Biotechnology and Health Sciences Torino, Italy
b Cage Chemicals - Novara, Italy
b Institute of Biostructure and Bioimaging CNR - Torino, Italy
lorena.consolino@unito.it
Evaluation of prognosis and response to imatinib treatment remain one of the major
challenges for Gastrointestinal Stromal Tumors (GIST) cure. In contrast to functional
approaches based on magnetic resonance imaging (MRI) and positron emission tomography
(PET), conventional anatomical imaging procedures exhibit poor efficiency prediction of GIST
transformation and response to [1-2]. This study aimed to evaluate early response to imatinib
therapy by implementing an imaging-based protocol to observe tumor microenvironment
changes in GIST imatinib and sensitive tumors.
Imatinib resistant (GIST430) and sensitive (GIST882 and -T1) GIST mouse models were
randomized in two groups and treated with imatinib (150 mg/Kg/twice a day) for 15 days. A
multiparametric imaging approach was performed before and after 7 and 15 days of therapy
by Dynamic Contrast Enhanced (DCE)-, Diffusion Weighted (DW)-, pH Chemical Exchange
Saturation Transfer (CEST)-MRI and 18F-FDG-PET to investigate vascularization, cellularity,
acidosis and metabolic changes, respectively.
DCE-MRI analysis revealed that imatinib resistant tumors showed higher vessel
permeability and density (p<.0001) in comparison to imatinib sensitive tumors, finding
confirmed by ex-vivo analysis. Upon imatinib therapy, all imaging approaches were able to
detect early functional changes in treated mice. Decreases of FDG uptake (FDG-PET) and
increase of vessel permeability (DCE-MRI) were observed, reflecting metabolic changes and
normalization of tumor vasculature, respectively. ADC values (DWI) increase in imatinibsensitive GISTs, due to the cytotoxic effect of imatinib. Finally, imatinib-sensitive tumors show
a decrease of tumor acidosis (pH-CEST).
In conclusion, the proposed MRI approaches reveals the peculiar role that tumor
microenvironment plays in GIST progression and response to therapy, providing new insights
in GIST diagnosis and alternative therapy research.
[1] Ho MY, Blanke CD. Gastrointestinal stromal tumors: disease and treatment up- date.
Gastroenterology (2011); 140:1372-6
[2] Gillies RJ, Raghunand L, Karczmar GS et al. MRI of the tumor microenvironment, J
Magn Res Imaging (2002); 16:430-50
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Poster 100 - Smart Nanostructures for Drug Delivery
Eduardo G. Garridoa, Paula Milána, Beatriz Álvarez Rodrígueza, Mercedes Leceaa,
Álvaro Somozaa,b
a IMDEA Nanociencia, Madrid, Spain.
b CNB-CSIC-IMDEA Nanociencia Associated Unit “Unidad de Nanobiotecnología,
Madrid, Spain
eduardo.garcia@imdea.org
There is a growing interest in applying nanotechnology to neoplastic therapies due to
its unique features, such as the improved delivery of molecules with biological activity.[1]
However, the conjugation between both elements is not an easy task, and the activity and
biocompatibility can be altered.
In this regard, gold nanoparticles present excellent properties as a scaffold for the
development of new nanomedicines. Particularly, this nanomaterial can be easily prepared
and modified, and what is more, it presents negligible toxicity and high cellular internalization.
Thus, herein we present our latest advances on the functionalization of the nanoparticles
with a variety of molecules, such as polymers (e.g. PEG, PEI) or chemotherapeutics (e.g.
AZD8055, SN38). [2] The different products have been modified to ease the functionalization
of the gold nanoparticles and to improve their release inside the target cells.
In this work, we have studied different combinations of the molecules at various
concentrations. In this sense, the modified nanostructures have been characterized by DLS
and TEM, and the antitumoral effect of selected systems have been studied in cell culture
experiments.
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F 1. Schematic representation of a gold nanoparticle functionalized with molecules of PEI, PEG, AZD8055
and SN38 modified through a linker with a disulfide moiety.

[1] Shi, J.; Kantoff, P. W.; Wooster, R.; Farokhzad, O. C. Cancer Nanomedicine: Progress,
Challenges and Opportunities. Nat. Rev. Cancer 2016, 17 (1), 20–37.
[2] Giljohann, D. a; Seferos, D. S.; Daniel, W. L.; Massich, M. D.; Patel, P. C.; Mirkin, C. a.
Gold Nanoparticles for Biology and Medicine. Angew. Chem. Int. Ed. Engl. 2010, 49 (19),
3280–3294
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05
SCIENTIFIC SYMPOSIUM
Master Classes

Masterclass is an active discussion in small groups of 1 or 2 articles
proposed by the speakers. The researcher will critically analyze with the
participants the context that led to the article writing, methodology, results
and interpretation. Speakers choose a topic related to the focus of the
symposium on pertinent techniques and models in the bioscience. A debate
on the impact on the field, general population and future research will follow.
During the 2 days of the Scientific Symposium there will be 8
Masterclasses:
Martin Hanczyc: Artificial Cells
(University of Trento, Trento, Italy)
e-mail: martin.hanczyc@unitn.it
Julien Colombelli: Imaging
(Head of the Advanced Digital Microscopy IRB Barcelona Core Facility)
e-mail: julien.colombelli@irbbarcelona.org
Marta Vilaseca: Proteomics
(Head of Mass Spectrometry & Proteomics IRB Barcelona Core Facility)
e-mail: marta.vilaseca@irbbarcelona.org
Camille Stephan-Otto Attolini: Biostatistics
(Head of Biostatistics/Bioinformatics IRB Barcelona Core Facility)
e-mail: camille.stephan@irbbarcelona.org
Elaine Fuchs: Stem Cells
(Howard Hughes Medical Institute and Rockefeller University, New York, USA)
e-mail: elaine.fuchs@rockefeller.edu
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Kristina Havas Cavalletti: Organoids and minimal residual disease
(FIRC Institute of Molecular Oncology, Milan, Italy)
e-mail: kristina.havas@ifom.eu
Stephen Forrow: Transgenic CRISPR/Cas9
(IRB Barcelona)
e-mail: stephen.forrow@irbbarcelona.org
Neus Prats: Histopathology
(Head of Histopathology IRB Barcelona Core Facility)
e-mail: neus.prats@irbbarcelona.org
These 8 Masterclasses will be divided into two sessions (more information about Masterclass
distribution between the two sessions will be given by the organization during the symposium):
Masterclass session 1     (Thursday, 16th October 12:30-13:30)
Masterclass session 2     (Friday, 17th October 12:30-13:30)
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05
TAPAS WITH SPEAKERS
Networking opportunity

Informal evening discussion between the speakers and young scientists,
accompanied by typical Tapas finger food. The relaxed atmosphere will
facilitate the exchange of ideas, experiences and knowledge. The venue
will be in bar or pubs.
The activity will take place on Thursday 16th November at 20:00 in
Piscolabis, restaurant located in Rambla de Catalunya 27, 15 minutes walk
from Palauet Casades.
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European Institute of Oncology/Faculty of
Pharmacy, Ain Shams University
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Spanish National Cancer Research Centre
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University College London (UCL)
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College of Medical and Dental Sciences,
University of Birmingham
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IRB Barcelona
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DKFZ (German Cancer Institute)
g.ambrosi@dkfz-heidelberg.de
Amendola Ilaria
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Research
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