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WELCOME

Welcome to the IUBMB Focused Meeting, Champalimaud
Research Symposium 2019 on Tissue Environment in Health
and Disease! We have an exciting three days ahead of us to
exchange visions, viewpoints, experiences and ideas.

As in previous editions we brought together a set of
speakers who best represent the stimulating work being
done throughout the world. Talks will span different levels of
inquiry with a common narrative that interrogates the fate
of cells, tissues, organs and their interactions, from birth to
death, and in health and disease.

We are extremely excited by the quality of these contributions
and we look forward to the discussions they will ignite. We
are honoured to share our research environment and our
beloved city with you and hope these three days will be full of
inspiring thoughts, lively interactions, and fun camaraderie.

We encourage you to take this opportunity to enjoy the vibrant
spirit and warm hospitality of the Champalimaud Research
community, and the city of Lisbon as a whole. Ask questions,
speak up your mind and explore! By the end of this symposium,
we hope that we will be slightly different scientists than we
were at the beginning, enthused to explore new directions,
novel uncertainties and inspiring unknowns.

Christa Rhiner, Eduardo Moreno and Henrique Veiga-Fernandes
Symposium chairs and scientific committee



ORGANISING
COMMITTEE

PATRICIA CORREIA ANA CASACA PEDRO ALVES
Scientific events Conference Scientific events
coordinator & events organiser assistant

MARTA CORREIA DIOGO MATIAS CATARINA RAMOS
Web & graphic Web & graphic Scienqe communication
designer designer coordinator
ALEXANDRE AZINHEIRA RAQUEL GONGALVES FILIPA CARDOSO

AV support & Purchasing Pre-award
multimedia producer & ordering grants officer

Thank you to all the volunteers!
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8 TUESDAY

8.30-10 Registration
10-10.30 Opening Remarks Dr. Leonor Beleza, Champalimaud Foundation president
Champalimaud Research Symposium chairs
Prof. Francesco Bonomi, [UBMB representative
10.30-11.30 Elaine Fuchs Stem cells:
The Rockefeller Univ., USA Coping with stress
11.30-12 Coffee break
12-12.30 Jiirgen Knoblich Cerebral organoids: modelling human
IMBA. Austria prain developmf;nt and tumorigenesis
in stem cell derived 3D culture
12.30-13 Yasmine Belkaid Microbiota control of tissue
NIAID, USA immunity and repair
13-14 Lunch
14-14.30 Christa Rhiner Waking up dormant
Champalimaud, Portugal stem cells
14.30-15 Andrea Brand Using Drosophila to investigate the
The Gurdon Inst., UK cellular origin of glioblastoma
15-15.30 Ana Ribeiro Vascular repair after spinal cord
IMM, Portugal injury in zebrafish
15.30-16 Bernardo Tavora Tumoural induction of an axon-guidance signal
The Rockefeller Univ., USA in the endothelium drives metastasis
16-16.30 Coffee break
16.30-17 Maria Dominguez Body symmetry and size: what is the cost of
Neuroscience Inst. Alicante, Spain ~ perfection and developmental homeostasis?
17-17.30 Lorena Riol Blanco Airway innervating neurons require TMC3 to
Genentech, USA restrain lung inflammation and damage
17.30-18 Lucy Erin O’Brien Stem cell dynamics of flexible organ
Stanford Univ., USA states
18-18:30 Champalimaud Centre for the Unknown Tour 0O
FREE Meeting point: CCU main entrance (ground floor)

@ Keynote Speaker

@ |Invited Speaker

Selected Speaker

O Social Activities



9 WEDNESDAY

8.30-10 Registration (1]

9:30-10 Ajay Chawla Metabolic adaptations of o
UCSF, USA tissue tolerance

10-10.30 Rita Fior [nnate immune evasion revealed in a zebrafish
Champalimaud, Portugal colorectal xenograft model

10.30-11 Cristina Godinho-Silva Light-entrained and brain-tuned circadian circuits
Champalimaud, Portugal regulate ILC3 and intestinal homeostasis

11-11.30 Coffee break (2

11.30-12 Mathias Heikenwalder On the role of immune cells in NASH and liver [ ]
DKFZ, Germany cancer formation and consequences for anti-

tumor therapy
12-12.30 Judith Campisi Cell non-autonomous effects of o

Buck Inst. & Berkeley Lab., USA senescent cells

12.30-13.30 Lunch

13.30-15.30 Poster session | odd numbers

15.30-16 Bart Deplancke Resolving tissue development and o
EPFL, Switzerland homeostasis using single cell technologies

16-16:30 Julia Cordero The Drosophila intestine as a model to study the
WWCRC, UK role of the vascular stem cell niche in intestinal

health and disease

16:30-17 Coffee break (1)

17-17.30 Max Warncke Immune cell landscaping reveals a protective role for
Novartis Inst., Switzerland regulatory T cells during kidney injury and fibrosis

17.30-18 Eduardo Moreno Cell competition and o
Champalimaud, Portugal gancer

18-19 Lishon Tour 0O

FREE Meeting point: Auditorium main entrance (ground floor)

19-20 Sunset Drinks @)

Meeting point: Quiosque do Oliveira, Praca do Principe Real,
Lishon (10 min walk from Chiado or Rato metro stations)

@ Keynote Speaker @ Invited Speaker Selected Speaker O Social Activities



10 THURSDAY

8.30-10 Registration
9:30-10 Clemens Schmitt Exploring cellular senescence for the o
MDC, Germany unknown - and the unexpected
10-10.30 Adriana Sanchez-Danés Defining the cell populations responsible for
Champalimaud, Portugal skin cancer initiation and relapse following
10.30-11 Caren Norden Retinal lamination: generating order out of
IGC, Portugal (pseudo)-chaos
11-11.30 Coffee break 2
11.30-12 Tor Erik Rusten Autophagy and cancer - what flies tell us P
Oslo Univ. Hospital, Norway
12-12.30 Cristina Arias How do red blood cells know when to die?
IMM, Portugal
12.30-13.30 Lunch o
13.30-15.30 Poster session Il even numbers o
15.30-16 Jun Huh Gut bacteria and their metabolites to o
Harvard Univ., USA modulate immune cell function
16-17 Richard I.UCkSIey Innate A||ergy .
UCSF, USA
17-17.30 Closing Remarks Champalimaud Research Symposium chairs
17.30-18.30 Cocktail 00
18.30-19.30 Boat Tour 00
FREE Meeting point: CCU main entrance (ground floor)
19.30 Banquet & Party @)

Address: Espelho d’Agua restaurant, Av. Brasflia (next to Padrao
dos Descobrimentos). 15 min walk distance from the CCU

@ Keynote Speaker @ Invited Speaker Selected Speaker O Social Activities



SOCIAL ACTIVITIES

If you want to join the Symposium social activities, please sign-up at the Help Desk.
You will receive a stamp that allows you to access each activity.

CCU TOUR

8 Oct 18:00 - Free (registration needed)

Explore the Champalimaud Centre for the Unknown in a
guided tour to the building, including a visit to the labs
and stories about the Champalimaud Research culture.

Meeting point: CCU main entrance (ground floor).
Duration: 25min

LISBON TOUR

9 Oct 18:00 - Free (registration needed)

Discover downtown Lisbon in a walking tour guided by
CCU students and postdocs.

Meeting point: Auditorium main entrance (ground floor).
Duration: 45min

SUNSET DRINKS

9 Oct 19:00
Join us for a sunset drink in Praga do Principe Real, in
the heart of downtown Lishon.

Meeting point: Quiosque do Oliveira, Praga do Principe Real, Lisbon

(10 min walk from Chiado or Rato metro stations).

BOAT TOUR

10 Oct 18:30 - Free (registration needed)

Join the fun ride along the river with amphibious sight-
seeing (Hippo trip), enjoying the sunset views of the
CCU. The final destination will be the banquet restaurant.

Meeting point: CCU main entrance (ground floor).
Duration: 50min

BANQUET & PARTY

10 Oct 19:30 - Registration fee

Enjoy Portuguese cuisine, with views of the Tagus river,
at Espelho d’Agua restaurant.

Bring your dancing shoes, as the party will continue
after dinner!

Address: Av. Brasilia, Edificio Espelho d’Agua (next to Padrdo dos
Descobrimentos)
How to get there: 15 min walk distance from the CCU


https://www.google.com/maps/place/Espa%C3%A7o+Espelho+d'%C3%81gua/@38.6938103,-9.2074338,15z/data=!4m8!3m7!1s0x0:0xed0cab38ed49650!5m2!4m1!1i2!8m2!3d38.6938103!4d-9.2074338
https://www.google.com/maps/place/Quiosque+Pr%C3%ADncipe+Real/@38.716248,-9.1828641,13z/data=!4m18!1m12!4m11!1m3!2m2!1d-9.1485313!2d38.7169127!1m5!1m1!1s0xd19337f21a377fd:0x128920afe623ecc!2m2!1d-9.1478449!2d38.7162532!3e0!3m4!1s0xd19337f21a377fd:0x128920afe623ecc!8m2!3d38.7162532!4d-9.1478449

PRACTICAL INFO

HOW TO GET
T0 THE VENUE

HOW TO GET TO THE CCU FROM THE AIRPORT

The fastest way to get to the CCU from the airport is
by taxi and it should cost between 12-18€.

Ask for “Fundacdo Champalimaud”
(foon-DA-sow cham-PAL-ee-mow).

HOW T0 GO FROM THE AIRPORT TO DOWNTOWN LISBON

BY METRO (underground, 15 to 20 min)

The station at the airport, on the red line, quickly takes you
to the centre of the city, reaching the final station of Sao
Sebastido in about 20 minutes.

BY AEROBUS

The airport special bus runs between the airport and the city
centre. A ticket may be purchased directly from the driver
and currently stands at 3.50€. They run every 20 or 30 min.
and stop at important points in the city, such as Marqués de
Pombal, Avenida da Liberdade, Restauradores, Rossio, Praga
do Comércio and Cais do Sodré. On board, there are screens
showing each stop as the bus approaches the area.

HOW TO GET TO THE CCU FROM DOWNTOWN LISBON

BY TRAIN (10 min + 10 min walk)

Take the train (direction Cascais) from Cais do Sodré
station (Metro: “Cais do Sodré” green line). Exit in
Algés. When exiting Algés train station, go down and
then to your right, towards the river.

BY TRAM (45 min + 10 min walk)

Take the 15 tram from Praca da Figueira. Exit in Largo
da Princesa. Cross the bridge to the other side of

the train tracks (on the same side of “Vela Latina”
Restaurant) and walk through the Belém Tower park to
the Champalimaud Centre for the Unknown (river will
be on your left).

BY TAXI (10 to 15 min)

Ask for “Fundacao Champalimaud” (foon-DA-sow cham-
PAL-ee-mow) or “Doca Pesca” (Doka Pesh-ka).The ride
should cost around 10€.

BY TAXI (10 to 15 min depending on traffic) ﬁﬁg’g‘;m
With luggage, it should cost you between o o———
10 and 15€ . w »
Largo da
i i\h,lgés . Princesa Paneiro saginos |
”’l"""ll, Eléctrico T

CLICK ON THE MAP FOR ONLINE DIRECTIONS

tram15

°
pedestrian ’
route (10 min.)

CHAMPALIMAUD

CENTRE FOR THE ’
UNKNOWN 4
4
4
4
Algés Belém  ’Alcantara - Mar
3 . - .
(Bamuet Comboio
& Party

Railways


https://www.google.com/maps/place/Champalimaud+Foundation/@38.6934964,-9.2215303,15z/data=!4m2!3m1!1s0x0:0x93b51451a062a591?sa=X&ved=2ahUKEwj1t4CvkorlAhUNkxQKHSARBGUQ_BIwCnoECAoQCA
https://www.google.com/maps/place/Champalimaud+Foundation/@38.6934964,-9.2215303,15z/data=!4m2!3m1!1s0x0:0x93b51451a062a591?sa=X&ved=2ahUKEwj1t4CvkorlAhUNkxQKHSARBGUQ_BIwCnoECAoQCA

WIFI

CRSymposium
Pass: CRS2019

TAXI

Electronic taxi stand available at
the Champalimaud Centre for the
Unknown (CCU) main entrance.

EMERGENCY

(+351) 210 480 258 — CCU
(+351) 210 480 258 — Tourism police
112 — National emergency number

CONTACT US

symposium@research.fchampalimaud.org
(+351) 210 480 000

FOLLOW US

Join the conversation #CRSymp19
@ © @ @ChampalimaudResearch

www.research.fchampalimaud.org



ENVIRONMENTAL

INITIATIVES

We are committed in creating a more eco-
friendly Symposium, while encouraging
environmental awareness.

- The Symposium printed booklet was
transformed into a single-sheet leaflet,
significantly reducing the paper being used.
- All Symposium printed materials were
produced with recycled paper.

- There will not be conference bags, nor
plastified badges.

- We are moving towards less impactful
catering arrangements and we have massively
cut down on non-recyclable products and
tableware.

- Food waste will be avoided, by donating
remaining lunch bags to an independent
community charity.

Help us reduce waste and embrace the
Symposium environmental initiatives, by:

- Taking a notebook and pencil only if you will
really use it.

- Re-use your Champalimaud lanyard or return
it by the end of the Symposium, at the Help
Desk (we will re-use it).

- Drinking water fountains will be available
throughout the Symposium. We encourage all
participants to bring their own drinking bottle
to be refilled in these fountains.

- Dispose all waste in the correct recycle bins.
Please ask us if you can’t find one!



JUBMB LIFE JOURNAL
SPECIAL ISSUE

CALL FOR SUBMISSIONS

The IUBMB Life Journal Special Issue on “Tissue environment in Health and
Disease” will showcase current insight into how different types of tissue damage
ranging from infection, chronic inflammation, injury, cancerous overgrowth, but also
normal ageing impact tissue homeostasis - in distinct tissues of our body and in
various organisms. The recollection of articles aims to highlight how intrinsic and
extrinsic environments can modulate tissue homeostasis from diverse angles including
Immunology, Biochemistry, Cell Biology, Genetics and Regenerative Medicine and
reveal gaps in our knowledge to foster discussion and exchange across fields and
animal models.

We invite interested researchers to feature their research or to reflect trends emerged at
the Symposium in form of research articles, opinions and perspectives.

If the first author is a PhD candidate or a Postdoc no more than 3 years after the PhD, the
authors will be eligible to compete for the IUBMB Life-Wiley Young Investigator Award.

Informal requests and submissions to:

Christa Rhiner — christa.rhiner@research.fchampalimaud.org
Henrique Veiga-Fernandes — henrique.veigafernandes@research.fchampalimaud.org

DEADLINE FOR SUBMISSIONS: 27 OCTOBER 2019


https://iubmb.onlinelibrary.wiley.com/journal/15216551
https://iubmb.onlinelibrary.wiley.com/hub/journal/15216551/iubmb-life-young-investigator-award.html
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PET imaging enables identification, visualization and quantification of biological processes on a molecular level. Combining PET

with CT or MRI significantly improves the quality of results.
With Bruker systems, take full advantage of these modalities to generate insightful data for your research.

= Neurology = Drug Discovery = Tracer Development
= |[mmunology = Oncology = Cardiovascular Disease

www.bruker.com/preclinicalimaging

Innovation with Integrity

Gases Linde Healthcare
A escolha certa

Linde Portugal, Lda.
www.linde-healthcare.pt
linde.healthcare.pt@linde.com | Tel. 218 310 442
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SELEGTED
TALKS

Bernardo Tavora

Max Warncke

Cristina Arias

Julia Cordero

Rita Fior

Cristina Godinho-Silva
Caren Norden

Ana Ribeiro

Lorena Riol Blanco
Adriana Sanchez-Daneés



Tumoural induction of an axon-guidance
signal in the endothelium drives metastasis

Bernardo Tavora'®, T. Mederer', K. Wessel', S. Ruffing’, M. Sadjadi', M. Missmahl', 0. Olsen?,
H. Goodarzi3, S. F. Tavazoie'.

Laboratory of Systems Cancer Biology, The Rockefeller University, 1230 York Avenue,

New York, NY 10065, USA.

ZLaboratory of Brain Development and Repair, The Rockefeller University, 1230 York Avenue, New York, NY 10065, USA.
3Department of Biochemistry and Biophysics, University of California, San Francisco,

San Francisco, California 94158, USA.

Tumour blood vessels not only provide nutrients and oxygen to cancer cells but also allow dissem-
ination of cancer cell to distant organs. Recent studies have suggested that endothelial cells may
actually play regulatory roles in driving cancer progression. Firstly, cancer cells with high propensity
to metastasize exhibit enhanced capacity for endothelial recruitment. Secondly, cancer-endothelial
interactions have been shown to promote metastatic colonization.

To identify endothelial-derived factors that may instructively drive cancer metastasis, we sought to
identify secreted factors that are induced in the endothelium of tumors that progress to metastatic
disease. In-vivo endothelial-specific ribosomal tagging and ribosome-associated mRNA-sequenc-
ing from highly metastatic and poorly metastatic tumours identified an axon-guidance gene (Slit2)
as an endothelial derived (angiocrine) factor that acts on tumor cells to drive tumor migration to-
wards endothelium, intravasation, and metastasis. Endothelial-specific deletion of Slit2 in mice (Slit-
2fl/fl;VecadCreERT) inhibited metastatic dissemination by breast (4T1 and MMTV-PyMT) and lung
cancers (Lewis Lung Carcinoma) without affecting primary tumor growth or tumour angiogenesis.
Endothelial-derived Slit2 is detected by tumoural Robo1 receptors, driving cancer cell migration to-
wards the endothelial Slit2 source. Consistent with these observations, increased Slit2 expression
in the endothelial relative to the tumoural compartment significantly associated with human cancer
progression stage.

Mechanistically, we implicate extracellular RNA release by metastatic tumours as the signal that in-
duces Slit2 expression by acting on endothelial toll-like receptors. Our findings support a new model
whereby tumoural extracellular RNA activates expression of vascular Slit2, which acts as a pro-met-
astatic factor. Thus, cancer cells take advantage of innate RNA sensing to induce a chemotactic
signaling pathway in the endothelium facilitating tumor cell migration towards endothelial cells and
into the blood stream, where they can be transported to distant organs to form lethal metastases.



Immune cell landscaping reveals a protective role for
regulatory T cells during kidney injury and fibrosis

Fernanda Duraes', Armelle Lafont!, Kea Martin', Katy Darribat', Rachel Cuttat-Theurillat’,
Annick Waldt, Ulrike Naumann', Grazyna Wieczorek', Swann Gaulis', Sabina Pfister', Kirsten Mertz?,
Martin Beidel, Jianping Li', Guglielmo Roma', Max Warncke'

Novartis, Basel, Switzerland, 2Institute of Pathology, Cantonal Hospital Baselland, Liestal, Switzerland

Acute kidney injury (AKI) and chronic kidney diseases (CKD) are associated with high mortality and
morbidity. Although the underlying mechanisms determining the transition from acute to chronic in-
jury are not completely understood, immune mediated processes are critical in renal injury. We have
performed a comparison of two mouse models leading to either kidney regeneration or fibrosis. Us-
ing global gene expression profiling we could identify immune-related pathways accounting for the
majority of the observed transcriptional changes during fibrosis. Unbiased examination of the im-
mune cell composition, using single-cell RNA sequencing, revealed major changes in tissue resident
macrophages and T cells. Following injury, there was a marked increase in tissue-resident IL33R+
and IL2Ra+ regulatory T cells (Tregs). Expansion of this population prior to injury protected the kid-
ney from injury and fibrosis. Transcriptional profiling of Tregs showed a differential up-regulation of
regenerative and proangiogenic pathways during regeneration, whereas in the fibrotic environment
they expressed markers of hyperactivation and fibrosis. Our data point to a hitherto underappreciat-
ed plasticity in Treg function within the same tissue, dictated by environmental cues. Overall, we pro-
vide a detailed cellular and molecular characterization of the immunological changes during kidney
injury, regeneration and fibrosis.



How do red blood cells know when to die?

Clemente Fernandez Arias', Cristina Arias?

Universidad Complutense, Madrid, Spain, ZiMM, Lishoa, Portugal

The population of red blood cells (RBCs) is tightly regulated by homeostatic mechanisms that en-
sure adequate oxygen supply to body tissues. New RBCs are continuously produced by erythroid
precursors in the bone marrow. In order to maintain a relatively constant number of circulating RBCs,
macrophages of splenic and hepatic sinusoids are somehow able to recognize and phagocytize
those RBCs that reach the age of 120 days. Homeostatic RBC destruction is ultimately controlled by
antagonist effects of phosphatidylserine (PS) and CD47 on the phagocytic activity of macrophages.
How these signals determine the decision of a macrophage of whether or not to phagocytize a RBC
remains largely unexplained. We show that the dynamics of PS and CD47 in the membrane of RBCs
hold the key to a comprehensive model of RBC homeostasis. In particular, we suggest that PS and
CD47 should be viewed as defining a molecular algorithm that sets the timing of RBC phagocyto-
sis. Within this framework, significant changes in RBCs lifespan described in the literature can be
explained as alternative outcomes of the same homeostatic mechanisms operating under different
conditions of oxygen availability. Our model of RBC homeostasis also suggest an unexpected role
for autoimmunity in RBC homeostasis and sheds light on the possible origin of different types of
anemia. For instance, severe malarial anemia (characterized by the paradoxical massive loss of
non-parasitized RBCs) could be caused by the interference of the malaria parasite with the physio-
logical mechanisms that maintain RBC homeostasis in healthy conditions.



The Drosophila intestine as a model to study the
role of the vascular stem cell niche in intestinal
health and disease

Jessica Perochon, Julia Cordero

Institute of Cancer Sciences-University of Glasgow, Wolfson Wohl Cancer Research Centre , Glasgow , United Kingdom

The long-term maintenance of systemic and tissue intrinsic homeostasis under varying environmen-
tal conditions relies on the accurate regulation of organ-to-organ communication. The epithelium
of the intestine is in close or even direct contact with other tissues and organs, including neurons,
vasculature, immune cells and mesenchymal tissue. The vasculature is recognised as an important
component of various stem cell niches. However, the mechanisms mediating the crosstalk between
the vasculature and stem cells remain largely unknown. Drosophila trachea is closely related to the
mammalian vasculature, and, as its mammalian homologue, it is intimately associated with the in-
testinal epithelium. However, little is known about potential physiological roles of adult gut-associat-
ed trachea. We have observed that local changes in intestinal homeostasis, such as those resulting
from acute or chronic stress/damage to the intestinal epithelium and leading to proliferation of ISCs,
result in significant gut-tracheal remodelling, which is manifested by increased cellular projections/
extensions in terminal tracheal cells. Reciprocally, ablation of terminal tracheal cells drastically im-
pairs ISC proliferation.Interestingly, the role of the trachea in the midgut extends beyond the provi-
sion of oxygen and involves active signaling between tracheal and ISC cells. We have performed
whole genome analysis of tracheal cells and identified a sub-set of candidate genes, which we are
functionally analysing for their role in tracheal remodelling and regenerative ISC proliferation. Our re-
sults present a new paradigm for the study vasculature/stem cell crosstalk and reveal novel insights
into this inter-organ communication system, which is likely to impact intestinal health and disease.

Funding: Wellcome Trust



Innate immune evasion revealed in a zebrafish
colorectal xenograft model

Vanda Povoa', Mariana Maia Gil?, Catia Almeida', Carlos Silva', Isabel Campos', Rita Fior'

1Champalimaud Centre for the Unknown, Lisbon, Portugal, 2Instituto Gulbenkian Ciencia, Oeiras, Portugal

Immune checkpoint therapy is a revolutionary approach to cancer treatment. However, many pa-
tients do not respond. Therapy often fails because tumor cells are not immunogenic or because
of other immune suppressive mechanisms present in the tumor ecosystem. To generate more ef-
fective responses it is critical to understand and identify the suppressor mechanisms to fully un-
leash the immune response. Recently we optimized and developed zebrafish Patient Derived Xeno-
grafts (zPDXs)-Avatars for personalized medicine. During this study, we obtained exciting results
that show that some human cancer cells engraft very efficiently (progressors) while others get re-
jected (regressors), although only innate is at play. Strikingly, when these cells are mixed in vivo, pro-
gressors can protect regressors from being rejected. We are studying in more detail a pair of human
CRC cell lines, derived from the same patient at different stages of tumor progression: primary
(SW480-regressor) vs. lymph node metastasis (SW620-progressor) and characterizing the tumor
microenvironment generated by each tumor. Our results show that SW480 primary cells are able to
recruit more efficiently neutrophils and macrophages than SW620. Importantly, genetic depletion
of myeloid cells can increase engraftment of SW480 and tumor size, indicating that macrophages
and neutrophils play a crucial role in rejection. Moreover, we confirmed these results in mouse xe-
nografts, where L-clodronate macrophage depletion lead to an increase of tumor size. Overall, these
results suggest that macrophages and neutrophils are also active players immuno-shaping tumors.



Light-entrained and brain-tuned circadian circuits
regulate ILC3 and intestinal homeostasis

Cristina Godinho-Silva', Rita G. Domingues', Miguel Rendas', Bruno Raposo', Hélder Ribeiro', Joaquim Alves da Silva',
Ana Vieira', Rui M. Costa"2, Nuno L. Morais-Barbosa®, Tania Carvalho?®, Henrique Veiga-Fernandes!

'Champalimaud Centre for the Unknown, Lisbon, Portugal, 2ZZuckerman Mind Brain Behavior Institute, New York, USA, 3Instituto de Medicina
Molecular, Faculdade de Medicina de Lisboa, Lisbon, Portugal

Group 3 innate lymphoid cells (ILC3) are major regulators of inflammation, infection, microbiota
composition and metabolism. ILC3 and neuronal cells were shown to interact at discrete mucosal
locations to steer mucosal defence. Nevertheless, whether neuroimmune circuits operate at an or-
ganismal level, integrating extrinsic environmental signals to orchestrate ILC3 responses remains
elusive. Here we show that light-entrained and brain-tuned circadian circuits regulate enteric ILC3,
intestinal homeostasis and the host lipid metabolism. We found that enteric ILC3 display circadian
expression of clock genes and ILC3-related transcription factors. ILC3-autonomous ablation of the
circadian regulator Arntl led to disrupted intestinal ILC3 homeostasis, impaired epithelial reactivi-
ty, deregulated microbiome, increased susceptibility to bowel infection and disrupted lipid metab-
olism. Loss of ILC3-intrinsic Arntl shaped the gut postcode receptors of ILC3. Strikingly, light-dark
cycles, feeding regimens and microbial cues differentially regulated the ILC3 clock, with light sig-
nals as major entraining cues of ILC3. Accordingly, surgical- and genetically-induced deregulation of
brain rhythmicity led to disrupted circadian ILC3 oscillations, deregulated microbiome and altered
lipid metabolism. Our work reveals a circadian circuitry that translates environmental light cues into
enteric ILC3, shaping intestinal health and organismal homeostasis.



Photoreceptor cell translocation: The what, the how
and the why!

Caren Norden'?

'MPI of Molecular Cell Biology and Genetics, Dresden, Germany; 2Instituto Gulbenkian de Ciéncia, Oeiras, Portugal

Research in my lab is driven by the question how collective cell behaviour ensures the reproducible
formation of healthy and functional organs. The model tissue of choice is the vertebrate retina, the
part of the central nervous system dedicated to transmit visual information from the environment
to the brain. The mature retina consists of five main types of neurons in defined laminae giving
the whole organ a structured appearance. This neuronal lamination pattern is strikingly conserved
between vertebrates including humans. A recent focus of our work is to understand how this lami-
nated structure arises reproducibly. Interestingly, in the retina, in contrast to other parts of the brain,
growth and neuronal lamination occur in parallel. This means that proliferation and neuronal migra-
tion need to be coordinated to ensure the continued generation of progenitors while at the same
time enable neuronal positioning. Using long term imaging by light sheet microscopy in combination
with quantitative image analysis we explore the interplay of these phenomena for different neuronal
cell types. We currently focus on photoreceptor and horizontal cells that both undergo novel modes
of bidirectional migration that depend on different mechanisms for final neuronal positioning.

Overall, the understanding the positioning of different neuronal cell types in the context of general
tissue development will contribute to detangle the complex, multi-scale event of retinogenesis.



Vascular repair after spinal cord injury in zebrafish

Ana Ribeiro, Mariana Costa, Tiago Macarico, Leonor Salide

Instituto de Medicina Molecular, Lishoa, Portugal

Spinal cord injuries have dramatic and irreversible effects on motor and sensory functions in mam-
mals. By contrast, zebrafish are able to repair the spinal cord and restore motility and are increas-
ingly used to study successful strategies of regeneration. In this study we investigate if the vascular
system is reestablished after spinal cord injury in zebrafish and whether the vasculature is important
for the efficient recovery of spinal cord function.

We show that the zebrafish spinal cord has a similar organization and specialised blood-spinal cord
barrier modifications as observed in mammals. We followed the vascular response over the course
of spinal cord regeneration and confirmed that zebrafish, unlike mammals, are able to restore the
vascular network. The repair of the damaged blood vessels occurs through the activation of angio-
genesis. The new blood vessels are also able to rapidly recruit pericytes, thus contributing to the
reestablishment of the blood-spinal cord barrier.

To address the role of the vasculature during spinal cord regeneration we are inhibiting the formation
of new blood vessels using a genetic approach. Our preliminary results show that interfering with the
spinal cord re-vascularisation results in impaired functional recovery.

This work reveals the enhanced capacity of zebrafish to repair the spinal cord vasculature when com-
pared to mammals and highlights the importance of tissue re-vascularisation during regeneration.



Neuro-Immune interactions in the lungs

Jens Kortmann, Alessia Balestrini, Kevin Huang, Jonas Doerr, Surinder Jeet, Alvin Gogineni, Eric Suto, Kai Barck,
Elaine Storm, Cary Austin, Alex Abbas, Hans Brightbill, David Lee, Josh Kaminker, Lorena Riol Blanco

Genentech, South San Francisco, USA

Vagal sensory neurons are essential for monitoring visceral functions. Recently, subsets of vagal
neurons have been described based on their molecular profile, neurochemistry, functionality, and an-
atomical location. However, the specific neuronal subsets that innervate each tissue have not been
well defined. In addition, the mechanism by which these neurons sense and respond to injury on an
organ specific basis remains unclear. Respiratory tract innervation is responsible for the regulation
of respiratory physiology and pulmonary defense. Here we show that vagal nodose neurons that
specifically innervate the lungs are defined by their expression of TMC3, which is expressed solely
by vagal neurons in the lung and is essential for maintaining proper lung innervation. Retrograde
labeling revealed significant alterations to innervation of the respiratory tract in TMC3 knockout
mice. Additionally, TMC3 knockout mice display reduced levels of IL34 in the lung, which is essential
for the maintenance of tissue-resident lung interstitial macrophages (IMOs). Single cell techniques
revealed a reduction in the numbers of three distinct subpopulations of IMOs defined by their ex-
pression of MHCII, Ly6a, Lyvel and CD14. Furthermore, TMC3 knockout mice challenged with bleo-
mycin, as a model of lung injury, presented with exacerbated fibrosis. Our results demonstrate that a
specific sensory neuronal population innervating the lung, defined by TMC3 expression, is essential
to maintain lung-resident IMOs to prevent inflammation and lung damage. Our data unveil a novel
neuro-immune interaction in the lungs, opening avenues of intervention in respiratory conditions
that may be driven by inflammation resulting from dysfunctional neuronal reflexes.



Defining the cell populations responsible for skin
cancer initiation and relapse following therapy

Adriana Sanchez-Danés

Champalimaud Centre for the Unknown, Lisbon, Portugal

The identification of specific cell type from which cancer arises and the cancer cell population that
resists upon therapy leading to tumor relapse constitute the main topics of my research. We used the
basal cell carcinoma (BCC), the most frequent cancer in humans, as a cancer model for our studies.

To uncover the cancer cell of origin in BCC and the changes in the cellular dynamics that lead to
tumor initiation, we assessed the impact of oncogenic activation in distinct cell populations and
their capacity to induce BCC formation. We found that only stem cells, and not progenitors, were
competent to initiate tumour formation upon oncogenic hedgehog signalling activation. Interestingly,
this difference was due to the hierarchical organization of tumour growth in oncogene-targeted stem
cells, characterized by an increase of symmetric self-renewing divisions and a higher resistance to
apoptosis, leading to BCC formation.

To study the cancer cell population that mediates BCC relapse, we treated genetic BCC mouse models
with a Smoothened inhibitor (Smoi), the most commonly used drug to treat inoperable BCCs. We
found that Smoi mediates tumour shrinkage by promoting the terminal differentiation of the tumour
cells. In addition, we identified a population of persistent slow-cycling tumour cells, characterized by
Lgr5 expression and Wnt signalling pathway activation, that resisted the treatment and led to tumour
relapse upon treatment discontinuation. Wnt signalling inhibition together with Smoi resulted in
BCC eradication, demonstrating that the synergy between the Wnt and Smo inhibitors constitutes a
clinically relevant strategy to prevent BCC relapse.
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Neurometabolic control of energy homeostasis
during infection

Temitope Ademolue’, Susana Ramos', Ines Mahu?, Ana Domingos'?, Miguel Soares!

IInstituto Gulbenkian de Ciencia, Oeiras, Portugal, 2Instituto Gulbenkian de Ciencia, Oeiras, Portugal, *University of Oxford, Oxofordshire,
United Kingdom

Infections lead to the development of sickness behavior, an evolutionary response that includes an-
orexia of infection, which is characterized by the withdrawal of the infected host from food. This behav-
ior limits the exogenous supply of metabolic substrates during infection. We reasoned that infected
host relies on de novo synthesis of metabolic substrates, such as glucose, free fatty acids and glyc-
erol to sustain vital metabolic processes, and presumably, restore organismal metabolic homeosta-
sis. Using a non-lethal malaria model of parasitic infection, we show that plasmodium infected mice
progressively develop hypoglycemia, however to non-lethal levels. This hypoglycemia was simultane-
ously associated with increased plasma levels of ketone bodies, which are products of beta oxidation
of fatty acids. Indeed, we show that plasmodium infected mice show increased lipolysis of visceral
white adipose tissue, indicating the mobilization of stored triglycerides, presumably to fuel liver glu-
coneogenesis. In support of this notion, we found that mice lacking hepatic glucose-6-phosphatase
1 (g6pc?), in which hepatic glucose production is compromised, develop severe hypoglycemia and
succumbed to non-lethal plasmodium infection. This shows that hepatic glucose production, presum-
ably from products of adipose tissue lipolysis, is essential to prevent lethal hypoglycemia in response
to plasmodium infection. This coordinated organismal metabolic response appears to be under the
control of the sympathetic nervous system as demonstrated by the lethal outcome of plasmodium
infection in chemo-genetically sympathectomized mice. Overall, we demonstrate that hepatic de novo
glucose production from products of white adipose tissue lipolysis is necessary to prevent lethality
and support organismal metabolic homeostasis during infection.



Bevacizumab blocks tumor development
by modulating tumor macrophages

Catia Almeida, Rita Fior

Champalimaud Centre for the Unknown, Lishon, Portugal

VEGF-A is the most potent pro-angiogenic factor and is often upregulated in a variety of tumors. Sev-
eral therapies were developed to neutralize VEGF signaling, such as bevacizumab. Although VEGF
signaling is mostly related to angiogenesis, VEGF-A has also been shown to regulate tumor cell sur-
vival and migration. However, research mainly focused on the impact of anti-angiogenic therapies
on endothelial cells, not exploring their effect on other cell populations present in the tumor micro-
environment (TME). Here, we investigated the impact of Bevacizumab, an anti-VEGF-A therapy, on
innate immune cell populations present in the tumor by using zebrafish larvae xenografts, where the
influence in the tumor microenvironment can be readily analyzed. By using a sensitive triple negative
breast cancer cell line model, in which Bevacizumab impairs angiogenesis and shrinks tumor size,
we show that Bevacizumab can modulate the innate immune cell populations present in the TME.
Also, Bevacizumab can polarize the tumor-associated macrophages towards a pro-inflammatory
M1-like phenotype. Strikingly, depletion of macrophages, genetically or chemically, with L-Clodro-
nate leads to a same phenotype as Bevacizumab, i.e impairment of angiogenesis and reduction of
tumor size, suggesting that anti-VEGF-A therapy may act through tumor associated macrophages
and have a secondary effect on angiogenesis.



Commensal gut bacteria modulate immune
surveillance and promote extra-intestinal tumor
overgrowth
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Recent studies have highlighted the gut microbiota as a key factor associated with cancer. Consider-
ing the key role of diet in maintaining microbiota composition, in this work we evaluated the impact
of the essential micronutrient zinc in tumorigenic events.

Using a pre-clinical model, we found that dietary zinc supplementation promotes the syngeneic
Lewis lung cell carcinoma overgrowth. However, microbiota depletion through broad spectrum an-
tibiotics prevented tumor overgrowth, indicating that the tumorigenic effect of zinc was mediat-
ed by the microbiota. Through 16S rRNA gene sequence analysis, we found that mice under zinc
supplementation displayed overrepresentation of two different species of the genus Bacteroides,
namely B. acidifaciens and B. dorei. In vivo bacterial transplants showed that B. acidifaciens, but not
B. dorei, were the inducers of tumor overgrowth. As no alterations on intestinal barrier permeability
were found, this Bacteroides species promote extra-intestinal tumorigenesis likely by interacting
and modulating host immunity, at the gut mucosa. In support of this hypothesis, we found increased
regulatory T cells in the mediastinal lymph nodes and an increased accumulation of Gr1* cells in
the tumors of dietary zinc supplemented mice. These populations were shown to be essential to
tumor overgrowth, as their depletion prevented tumor overgrowth. Our results also shown that an
enhanced mucosal IgA response, promoted by IL-10 overexpression, was critical to counteract the
oncogenic effects of Bacteroides.

Altogether, these data unravel a novel oncogenic potential for Bacteroides as well as a critical anti-tu-
morigenic role of the IL-10-IgA pathway.



Easy Win Assay: Identification of new players in Fwe-
mediated cell competition

Catarina Bras-Pereira, Eduardo Moreno

Champalimaud Centre for the Unknown, Lishon, Portugal

Cell competition is a process by which less adapted cells (losers) are eliminated by surrounding,
more competitive cells (winners). Cells can sense the overall fitness status of the neighbouring cells
based on extracellularly exposed Flower proteins, the Flower Code. Suboptimal cells are detected
and eliminated by apoptosis due to the expression of fwet°s¢ isoforms, whereas more vigorous sur-
rounding cells express fwe'?" isoform, the winner isoform. The mechanism by which this process
occurs is poorly understood. Therefore, deciphering the Flower Code pathway presupposes the iden-
tification of new genes involved.

Here, we present the development of a new assay, the Easy Win Assay, that effortlessly allows to dis-
tinguish winners and losers in the Drosophila adult eye and thus to perform a genome-wide screen
to identify genes involved in the recognition and elimination of unfit cells. Using the CoinFLP system,
we will generate patches of winners (coloured cells) and losers (white, fwet°se-overexpressing cells)
and we will express each RNAI line of the KK RNAI library. By simply verifying the area covered by
white losers, we will identify new players involved in the Flower Code pathway. Genes that contribute
to the unfit status should give rise to an increase of white patches corresponding to losers mainte-
nance, while reduction of the white area is expected for genes counteracting the loser signal.

Apart from allowing us to test any given candidate in this winner-loser dichotomy, this assay has enor-
mous potential since it can be easily adapted and used in other contexts like cell growth and survival.



Identification of Gellular hFlower Binding Proteins

Denise Camacho, Rajan Gogna, Eduardo Moreno

Champalimaud Centre for the Unknown, Lishon, Portugal

Proteins are crucial for all levels of cellular function, including metabolism, architecture and signal-
ing. A wide range of biological processes, such us cell-cell interactions are handled by Protein-pro-
tein interactions (PPIs). Cell competition is a process that eliminates suboptimal cell by apoptosis.
There are three types of cell competition, but fitness fingerprints is the only one that requires cell-
cell contact. This interaction is mediated by a protein called Flower (Fwe). In humans, Fwe encodes
a transmembrane protein with four isoforms expressed in ‘loser’ (isoforms 1 and 3) and in ‘win-
ner’ (isoforms 2 and 4) cells to mediate win/lose decisions in cell competition and neuronal culling
during development, ageing and cancer. This study will elucidate the role of hFlower (hFwe) and cell
competition by identifying the proteins that bind and interact directly or indirectly with hFwe. We will
use two plasmid constructs: GFP fused with FweT and Fwe2. Immunoprecipitation will be performed
and then analyzed by mass spectrometry. The same strategy will be used in human sample to ana-
lyze cancer and surrounding stroma tissue. PPIs plays an important role in predicting the function of
target protein. Therefore, the elucidation of hFwe network also contributes greatly to the analysis of
signal transduction pathways.
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Role of neuroregulators in adipose tissue ILG2s

Filipa Cardoso'?, Henrique Veiga-Fernandes?
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Innate lymphoid cells (ILCs) orchestrate immune responses, control inflammation and maintain tis-
sue homeostasis. Group 2 ILCs (ILC2s) have been associated with allergy, helminth infections and
metabolic homeostasis. The mechanisms underlying ILC2 regulation are complex and comprise
host-derived cytokines, alarmins, but also hormones and neuropeptides. Nevertheless, how ILC2s
perceive environmental cues and integrate signals to maintain the tissue homeostasis remains poor-
ly understood. Herein, we interrogate how neuronal-derived cues shape ILC2 and metabolic homeo-
stasis. Our data indicate that neuroimmune interactions are the missing link connecting neuronal
activity, type 2 innate responses and obesity. We show that the upstream regulatory mechanisms
that control ILC2 function in adipose tissue include nervous system-ILC2 interactions. Notably, ner-
vous system-derived cues impact on ILC2 function and adipocyte metabolism, regulating metabolic
homeostasis and obesity. This work opens a new perspective on how ILC2s can perceive, integrate
and respond to the environment to regulate systemic metabolism.
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Influence of the Slc17al RR and SS alleles in the
alveolar bone healing in mice genetically selected for
the maximum inflammatory reaction
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Bone healing can be critically influenced by inflammatory and genetic factors, which potentially in-
clude Slc11a1 gene and its influence in inflammatory responsiveness. This study investigated Slc11a1l
(RR/SS genotypes) role the alveolar bone healing in genetically selected to maximum inflammato-
ry reaction AIRmax mice. AIRmaxRR and AIRmaxSS mice (8-week-old-male,N=5/time/group) were
submitted to upper right incisor extraction evaluated (0/3/7/14days) by uCT, histomorphometry,
collagen birefringence and immunohistochemistry analysis. uCT analysis demonstrated a similar
kinetics of progressive increase in bone volume and fraction, trabecular thickness and number over
time. Histomorphometry demonstrated an initial decrease in the blood clot, fibers, fibroblasts, in-
flammatory cells and connective tissue in AIRmaxRR when compared to AIRmaxSS, followed by
increased blood vessels and osteoblasts when compared to AIRmaxSS. Collagen birefringence
analysis demonstrated an increase AIRmaxRR when compared AIRmaxSS. Finally, the evaluation
of inflammatory cells nature reveals decreased Ly6g-GR1+ cells, followed increased F4/80+ cells
in AIRmaxRR when compared AIRmaxSS at 3d. In 14d AIRmaxRR showed increased CD80+ and
CD206+ cells in compared AIRmaxSS. While the outcome of alveolar bone healing process is similar
in AIRmaxRR/AIRmaxSS strains at the endpoint, suggesting the existence of other regulatory ele-
ments other than Slc11al genetic variants that account for proper bone healing, our results pointto a
transitory influence hipo/hiper-reactive SS/RR variants in some inflammatory and connective tissue
related events along bone healing.

Financial support: FAPESP N° 2013/25824-6
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Axon guidance cues secreted by the cortex glial
niche regulate asymmetric stem cell division in
Drosophila larval brain neuroblast lineages

Ana de Torres-Jurado, Ana Carmena

Instituto de Neurociencias-CSIC/UMH, Alicante, Spain

Asymmetric stem cell division (ASCD) regulation is crucial to balance stem and differentiated cells
during development, adult tissue homeostasis and tumorigenesis. Two main types of mechanisms,
extrinsic and intrinsic, modulate ASCD. Extrinsic mechanisms include the secreted cues provided
by the niche, a complex extracellular microenvironment surrounding stem cells that is essential for
their maintenance. Intriguingly, ASCD in neuroblasts (NBs), the neural stem cells of Drosophila CNS
and a paradigm for ASCD analysis, seems to depend exclusively on intrinsic cues, the so-called cell-
fate determinants. Larval brain NB lineages are in close contact with the cortex glia, which enwraps
each lineage individually providing neuroprotective and trophic functions. Thus, the cortex glia niche
stands as an excellent candidate to be a source of secreted signals for regulating larval NB ASCD,
but these potential signals remain elusive. Here we unravel a novel function for Slit and Netrin axon
guidance cues as secreted signals by the cortex glial niche regulating larval brain NB ASCD through
Robo and Frazzled (DCC-like) receptors, respectively. Slit and Netrins are present in the cortex glia
while Robo and Frazzled are detected within NB lineages. Compromising Slit/Robo or Netrin/Fraz-
zled signaling leads to ectopic NBs within the mutant clones suggesting a reversion of the daugh-
ter cell normally committed to differentiate to an NB, stem-like fate. Moreover, Slit/Robo signaling
downregulation disrupts ASCD, reflected in defects in ASCD regulator and cell-fate determinant lo-
calization in mitotic NBs. We are currently investigating the mechanism/s by which these signaling
cues impinge on NB ASCD.
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Expression of the Extracellular Matrix-associated
molecules in the cultured neurons

Irina Dominova, Andrey Turkin, Egor Sotnikov

Immanuel Kant Baltic Federal University, Kaliningrad, Russian Federation

It is well known that extracellular matrix (ECM) is important for the formation and maintenance of
CNS synapses and perineuronal nets under different pathological conditions. Furthermore, ECM
can be produced both astrocytes and neurons. Our aim was to study expression values (EVs) of the
ECM-associated genes in neurons under LPS-induced neuroinflammation (LPS). Analysis of gPCR
data of the cultured neurons from the cortex (Ctx) and hippocampus (Hip) of the rat (PO — P1) under
normal conditions (control) and LPS demonstrated up- and down-regulation of some genes in 2
brain regions. EV of TnR was decreased in Ctx under LPS but in Hip EVs were no change. The same
tendency in Ctx we found for Acan, Ncan, and Lama2. EVs of Bcan were down-regulated in both
regions under LPS. At the same time, EVs of Agrn, Sdc2, Sdc4, and Lama5 were up-regulated in Ctx
under LPS but in Hip EVs were no change. While EVs of Reln, Sdc1, and Lama1 were decreased in Hip
under LPS and no change in Ctx. Moreover, under LPS Agrn EVs decreased up to the undetectable
level in Hip. In contrast to Agrn Lamb3 is expressed in both brain regions only under LPS while in
control there is no expression. Obtained data indicate the involvement of neurons in ECM production
and in response to the LPS-induced neuroinflammation. Furthermore, these data indicate on alter-
ation of quality and quantity composition of ECM under neuroinflammation.This study was financial-
ly supported by the Grant of the Russian Foundation for Basic Research 18-34-00152.



19

How enteric hacteria alter nutrient appetite
in Drosophila melanogaster

Silvia F. Henriques, Liicia Serra, Patricia Francisco, Zita Carvalho-Santos, Ana Paula Elias, Carlos Ribeiro

Behavior and Metabolism Laboratory, Champalimaud Research, Champalimaud Centre for the Unknown, Lishon, Portugal

Microbes can be found in all sort of niches in their host, but particular attention has been drawn
to those inhabiting the gut. Enteric microbes have been shown to influence the host behaviour by
modulating nutrients processing and thus nutrient availability, but also by directly producing mole-
cules that can act as neurotrasmiters in the host, or even by metabolizing psychoactive substances.
Previous work from our lab has shown that the coexistence of two specific commensal bacteria in
the gut of Drosophila melanogaster, Lactobacillus plantarum and Acetobacter pomorum, can buffer
the increased protein appetite in flies deprived of essential amino acids, while the colonization with
single bacteria cannot. Currently, we are interested into understand what is the link between the met-
abolic products resulting from this mutualistic interaction and the alteration in food preferences in
drosophila. For that, we have been using a combination of nutritional manipulations, metabolomics
and bacterial genetics in an attempt to identify bacterial-derived factors that are influencing host’s
nutrient specific appetite. Later, host genetic manipulations and dietary manipulations will be used
to confirm the specific effect of key metabolites in the host’s brain and to unravel the mechanisms
involved in that process.
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3D- human retinal organoids as a model for
dissecting retinal disease microenvironment
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In humans, the major causes of vision loss and blindness are due to age-related retinal diseases.
Photoreceptor damage and retinal pigmented epithelial cell dysfunction are involved in several ret-
inal degenerative diseases such as age-related macular degeneration (AMD), Retinitis pigmentosa
(RP) among other retinopathies. The development of reliable cell culture models that resemble the
complexity of the retinal tissue has significantly improved in the last decade, which increased the
access to human material for basic and medical research. Particularly, three-dimensional (3D) hu-
man retinal organoids culture from human induced-pluripotent cells (iPSCs), recapitulates the cellu-
lar organization and the sensitivity to light of the human retina. In this study, we characterized a 3D
self-organizing retinal organoids derived from human iPSCs in order to identify molecular mecha-
nisms and signals involved in retina degeneration. Gene expression and histological analysis reveal
that we successfully generated 3D optic cups with a retinal cellular organization. Our results support
the potential of this model for studying the mechanisms involved in retinal degenerative diseases
as well as a tool for developing targeted therapeutic strategies against cellular ageing and disease.
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Functional characterization of marmite, a new
Drosophila neuropeptide, involved in nutritional
homeostasis
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Nutritional homeostasis is essential for an animal’s survival and wellbeing. We have shown that nutri-
tional and bacterial states are critical modulators of protein appetite and reproductive output in Dro-
sophila melanogaster. However, the mechanisms underlying this modulation remain unclear. To un-
derstand how the activity of genes in the nervous system is modulated by diet and microbiome, we
performed RNAseq on brains of flies kept on different amino acid diets with or without commensal
bacteria. Using this approach, we identified marmite, a gene predicted to encode a secreted peptide
with an unknown function in Drosophila. Bioinformatic analyses suggest that the encoded peptide is
a possible orthologue of a vertebrate neuropeptide previously identified to affect feeding behavior.
Knockdown of marmite in the nervous system leads to a suppression of protein appetite observed
upon amino acid deprivation, suggesting a role in protein homeostasis. To better explore the function
of this gene we used a CRISPR-based approach to generate mutants and knock-in driver lines for this
gene. Preliminary results reveal a sparse expression of marmite in the nervous system. Moreover, ac-
tivation of these neurons suppresses the increase in yeast intake upon amino acid deprivation. We are
currently performing other molecular and neuronal manipulations to further characterized the function
of marmite and the neuronal population expressing this gene. Our data open new avenues to better
understand the function of a poorly explored class of neuropeptides across evolution focusing on its
importance in regulating nutritional homeostasis and feeding decisions.
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miR-181a negatively regulates human y6 T cell
differentiation into anti-tumor effectors
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Cytotoxicity and IFN-y production by human yd T cells underlie their potent anti-tumor functions. Im-
portantly, we have previously shown that ex vivo-isolated yd thymocytes produced negligible IFN-y
and lacked cytolytic activity against leukemia cells but could acquire those properties upon stimu-
lation with IL-2 or IL-15. This notwithstanding, the role of post-transcriptional mechanisms mediated
by miRs in the acquisition of the yd Th1-like phenotype remains unclear.

By resorting to RNA-sequencing techniques, we have identified a discrete repertoire of miRs asso-
ciated with this process, highlighting miR-181a as a potential regulator of y6 T cell functional differ-
entiation. Strikingly, we have observed that miR-181a expression in y6 T cells could be altered by the
presence of anti-inflammatory or pro-inflammatory cytokines, either upregulating or downregulating
this miR levels, respectively, thus evidencing his role in modulating pathological responses elicited
by yo T cells.

Importantly, in a series of gain-of-function experiments we verified that miR-181a overexpression
significantly impaired NKG2D, TNF-a and IFN-y expression in the V&1+ subpopulation. Additionally,
the RT-PCR analysis of those samples allowed us to verify a decrease in the mRNA levels of genes
linked to the cytotoxic potential of these cells. By using luciferase reporter technology, we have been
able to validate Map3k2 and Notch?2 as direct targets, through which miR-181a elicits his impairment
of the Th1-like phenotype in y0 T cells.

These findings may have major implications for the manipulation of y& T cells in cancer immunotherapy.
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Role of Azot upon Brain Injury

Andrés Gutiérrez, Eduardo Moreno
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Cell competition is the way that cells have to eliminate the unfit cells from a tissue in which there
is a fitness difference. The fitness status is compared, and the unfit cells are eliminated when sur-
rounded by fit cells. In this research, we study if a damaged brain (traumatic brain injury) uses cell
competition to recover. Here we show that, when there is a damage in the brain, the cells that are
damaged, exhibit unfit fingerprints, and there is a fithess comparison among the cells surrounding
the injured area. The unfit cells are marked to die, and they undergo apoptosis after Azot activation.

In our model of cell competition in Drosophila, we injure the brain and observe an increase in the
number of cells that express Azot, a molecule that acts as a fitness checkpoint, after brain damage.
We have also seen that, when Azot is not present in the cells, there is no fast elimination of these
unfit cells, and they accumulate around the wound. Is Azot involved in the apoptosis and/or prolifer-
ation after damage? Does it have an influence on the Neural Stem Cell (Dpn+ Cells) activation?
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Butyrophilin-like proteins display combinatorial
diversity in selecting and maintaining signature
intraepithelial gamma delta T cell compartments
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Butyrophilin (BTN) and butyrophilin-like (Btnl) proteins haverecently emerged as major regulators
of gdT cell biology in mice and humans. For example, Btnl1 and Skint1were shown to be develop-
mental selecting elements for signature, murine TCRgd*intraepithelial lymphocytes (IELs) in gut and
skin, respectively. By adopting a genetic approach, we now show that Btnl proteins are also required
to maintain the signature phenotype of mature intestinal IEL. Moreover, by showing that Btnl6 and
Skint2are also essential for the normal development of TCR gamma delta intraepithelial lympho-
cytes (IELs) in gut and skin, respectively, we provide formal evidence in support of the view that the
biological activity of Btnl proteins resides in heteromers. Furthermore, an unanticipated combinato-
rial diversity was revealed with different Btnl pairings differentially shaping gamma delta IEL reper-
toire composition. Collectively these data reveal multifactorial mechanisms by which epithelial cells
employ Btnl proteins to determine and sustain local tissue-protective gdIEL compartments.
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Active cellular therapy (ACT) as personalized
immunotherapy of pancreatic cancer
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A 65-year female patient diagnosed with pancreatic ductal adenocarcinoma (stage 1V), presenting
with peritoneal metastasis, received a single dose of 60mg/kg cyclophosphamide, followed by 2x10°
TIL at day 2, with sequent 5 doses of IL-2 (600,000 IL-2/kg). TIL were obtained from a metastatic
lesion and compared to TIL from the primary lesion as well as to T-cells obtained from a colon
biopsy several weeks after TIL infusion. Tumor from primary (P) and peritoneal metastasis (PM)
cancer lesions and colon tissue (C) were cultured in medium containing IL2/IL15/IL21. Tumor exome
sequencing was performed in primary and metastatic lesions, TILs and PBMCs were analyzed for
TCR composition and tested for recognition of tumor mutations by IFN-y production. P-TILs and
PM-TILs were mainly effector memory, PBMCs CD4* central memory and effector memory prior
to T-cell therapy and were mostly effector memory after immune reconstitution. Comparison of
TCR VB repertoire between P- and PM-TILs (86% VB13.1 in CD8* P-TILs) showed a greater diversity
in PM-TILs. 53/146 mutations were recognized in TIL from primary lesion, 6/146 mutations in TIL
from metastatic lesion and 25/146 private antigens from T-cells expanded from colon defined by
IFN-gamma production. Our data shows that P-TIL recognize a broad repertoire of private mutant
target antigens, some which were shared among PM-TIL. P-TIL may be used for later tumor recur-
rences — dependent on the mutational diversity. TIL recognition pattern may be driven by molecular
mimicry for common bacterial species present in the intestine.
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Lebrafish xenografts as a tool for personalised
treatment in Chronic Lymphocytic Leukaemia

Ana Logrado, Cristina Jodo, Rita Fior

Champalimaud Centre for the Unknown, Lishon, Portugal

Chronic Lymphocytic Leukaemia (CLL) is a usually slowly progressive neoplastic haematological
disease resulting from genetic mutations in mature lymphocytes. The recent development of new
drugs has allowed for considerable breakthroughs in the treatment of this entity. However, the ap-
proval and recommendation of these drugs is based on average efficacy, and not all patients with a
similar genetic profile respond equally to the same treatment. At the moment, no test is available to
assess the sensibility of each patient’s tumour cells prior to the beginning of treatment, resulting in
certain cases in increased costs and exposure to toxicity with no associated efficacy. We have set
out to develop zebrafish xenografts as a model for sensitivity profiling of the different therapeutic
approaches available in CLL. We are currently establishing zebrafish xenografts with patient-derived
CLL lymphocytes and challenging them with the same treatment administered to the patient. Tu-
mour response will be analysed by confocal microscopy and FACS analysis and compared to the pa-
tient’s response. The same testing will be applied to a cohort of CLL patients undergoing treatment
to test the predictability of the model. If successful, this model will allow for a more personalised
treatment of CLL patients, increasing not only its efficacy, but also its efficiency.
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A zebrafish xenograft model for non-muscle
invasive bladder cancer

Mayra Fernanda Martinez Lopez, Rita Fior
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Bladder cancer is the fifth most common cancer in Portugal affecting approximately 200,000 people
each year. More than 80% of patients are diagnosed with non-muscle-invasive bladder cancer (NMIBC).
NMIBC patients are at high risk of relapse or progression to a more aggressive disease within 5 years
after treatment. In order to prevent this, NMIBC patients undergo surgical removal of the tumour and
rounds of intravesical chemotherapy with Mitomycin C or immunotherapy with BCG vaccine.

Despite being a commonly diagnosed cancer, bladder cancer still lacks animal models that can
accurately replicate its pathophysiology. Thus, we have set to develop a zebrafish xenograft mod-
el for NMIBC. We are currently characterizing two NMIBC cell line models, analysing engraftment,
proliferation, angiogenesis and the innate immune cells present at the tumour. We will then study
the impact of chemo and immunotherapy on the tumours and the tumour microenvironment. Once
characterised, our goal is to develop patient-derived xenografts (zPDX) and treat them with the same
compounds that patients will receive and compare responses. If successful, i.e if we can predict
response to treatment, this assay will allow to tailor the treatment of bladder cancer patients in a
personalised manner.
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Transferabhle Degradation Signals as a tool to study
Epigenetic Regulation throughout the Cell Cycle of
Hematopoietic Stem Cells
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DNA replication is essential for the faithful transmission of cell identity and fate, throughout gener-
ations. The mechanisms underlying epigenetic events involving transcription factors (TFs) during
S phase are not completely elucidated. The TF GATAZ2 is essential for definite hematopoiesis and
constitutes an instructive factor for the reprogramming of fibroblasts into hematopoietic stem cells
(HSCs), with epigenetic potential. Additionally, GATA2 oscillatory pattern in cell cycle shows in-
creased expression during the S phase. However, the role of GATA2 in epigenetic inheritance during
DNA replication in hematopoietic stem cells remains unclear. We aim at the elucidation of the role
of GATA2 during DNA replication in HSCs, by degrading GATA2 during S phase with transferable
degradation signals. Considering the degradation of cell cycle proteins during S phase, we identified
four degradation signals in Cdt1, Cyclin E and Cdcé. To validate the functionality of the sequences
we have generated fusion proteins with mCherry as a reporter and expressed in HEK293T cells.
Flow cytometry and time-lapse imaging showed no fluorescence alteration throughout the different
cell cycle phases, suggesting that this S-phase degradation system needs to be further developed.
In the future, we are planning to use a spacer between the degradative and reporter sequences,
an approach already described to be required in other degron-based systems. We believe that this
approach will shed light on basics mechanisms of epigenetic inheritance mediated by TFs in stem
cells.

Keywords: Transferable Degradation Signals, Cell Cycle, DNA Replication, Epigenetic Inheritance,
Transcription Factor
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The driving mechanisms of centrosomal
abnormalities in human tumorigenesis
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The centrosome is a key organelle in maintaining cellular homeostasis. It plays important roles
in microtubule nucleation, cell division, signaling, polarity and migration, all critical processes for
tumorigenesis. As centrosomal abnormalities are a hallmark of human cancer, understanding the
underlying molecular changes is key to harness their potential in prognosis and therapy.

Towards this goal, we have chosen Barrett’s esophagus as a human cancer model for its well-char-
acterized multistep pathway of progression, from the pre-malignant condition to metastasis. Our
previous work revealed that centrosome defects arise as early as the pre-malignant stage and that
their incidence changes through disease progression. This finding suggests important roles for
centrosome abnormalities at different stages of human carcinogenesis. Moreover, it indicates that
molecular changes occurring exceptionally early in disease development may lead to those abnor-
malities. Our analysis of transcriptome datasets of Barrett’s esophagus clinical samples identified
several centrosomal proteins that are deregulated early in disease. We have confirmed the alter-
ations in some of these candidates and are now dissecting the pathways through which they may be
promoting the observed centrosome defects.

This work will highlight the biological context and its importance in setting the permissive back-
ground for centrosomal abnormalities early in human tumorigenesis. This may uncover prognostic
markers that could have an important impact not only in the current strategies in the management
of Barrett's esophagus disease but also of other cancer types.
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Mechanical Cell Competition in Health and Disease
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Mechanical cell competition (MCC) comprehends the elimination of viable but suboptimal cells due
to increased tissue crowding. These mechanical-unfit cells undergo apoptosis and are extruded
from the tissue. Consequently, MCC functions as a quality control mechanism, preventing the accu-
mulation of unfit cells and ensuring a normal organ development. Interestingly, pre-tumoural cells
expressing the oncogene Ras are resistant to tissue crowding-induced apoptosis. They are able
to hijack MCC function, creating themselves compressive pressure on healthy neighbouring cells,
which are eliminated. Therefore, our objective is to characterize the molecules involved in these
two roles of MCC. We believe that information about MCC is still critically lacking, being crucial to
understand how tissue size, development and homeostasis can be regulated by mechanical forces.
Investigating MCC role in cancer is essential to find new therapies for the treatment of Ras-mutated
tumours and other tumours that have been reported to grow by compressing neighbouring cells,
such as gliomas.
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Dissecting collective cell behaviour and epithelial
sheet rearrangement during optic cup formation
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Organogenesis arises from the collective arrangement of cells into 3D shaped tissues. This process
is a result of the complex interplay between molecular cues and the mechanical properties of the
system, which generate the necessary forces and support that drives correct shape emergence.

We use the vertebrate retina as a model to understand shape formation during organogenesis. More
specifically the zebrafish retina, due to its unmatched possibilities for in vivo imaging and manipulation.

Retinal development starts with the formation of the optic cup. During this process, the flat bilayer
optic vesicle invaginates into an hemispherical cup, and the neuroepithelium (NE) and retinal pig-
ment epithelium (RPE) are formed. As correct shape of the retina is important for precise light re-
ception, defects in OCF can lead to visual system impairment.

In zebrafish, during OCF, three epithelial rearrangements occur: 1) flattening of RPE cells 2) migra-
tion of rim cells into the NE and 3) basal constriction of NE cells. We set out to understand how the
interplay between these cell rearrangements gives rise to the 3D optic cup. For this, we image OCF in
vivo using light-sheet microscopy, which allows for 3D-imaging at single cell resolution. By discrim-
inating the different cell types and following their positional and shape changes we can dissect the
biophysical parameters at the single cell level that contribute to shaping the optic cup. A comprehen-
sive “road map” of morphological changes at the single cell and tissue level can then be generated,
allowing to build a theoretical model of OCF.
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Retinal degeneration, remodelling and plasticity:
impact of degeneration in photoreceptor
transplantation.
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Retinal degeneration, due to photoreceptor loss, is the primary cause of blindness in the western
world. Whilst photoreceptor cell transplantation is a promising strategy in such cases, a better un-
derstanding of possible obstacles and further optimization of transplantation protocols are required.

The loss of photoreceptor input to the neural retina constitutes deafferentation. Moreover, the loss
of such metabolicly active cells is likely to lead to oxidative stress. Consequently, remodelling occurs
in cells as a response to the absence of photoreceptor input. This constitutes a possible obstacle to
retinal repair by photoreceptor transplantation.

We characterized morphologically, behaviourally and electrophysiologically, the degenerated retina
of AiplT7 mice. Results show photoreceptor degeneration takes place at an early age. The neural
retina showed typical signs of remodelling that were more evident in older animals. No post-synaptic
proteins were present and no retinal/visual function was detected.

Following transplantation of mouse and human ESC-derived photoreceptors, morphological chang-
es were identified, with interneurons extending processes and contacting the transplanted cells.
Post-synaptic proteins were identified in these areas.

Further experiments are required to assess the feasibility of retinal/visual rescue. However, this are
encouraging results showing that despite severe remodelling the retina has enough plasticity to in-
teract with transplanted photoreceptor cells.
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Signalling molecules regulating injury-induced
proliferation in the adult fly brain
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Damage due to brain injury can trigger the activation of quiescent adult neural stem cells in mam-
mals and flies and initiate regenerative neurogenesis. In general, the regulation of damage-induced
stem cell activation is poorly understood. Our initial analysis in a fly model of traumatic brain injury
showed that upregulation of Drosophila myc, the fly homolog of the human c-myc oncogene, is im-
portant for the transition from the quiescent to the cycling state. However, it is not known how brain
injury is initially sensed by damage-responsive neural progenitors. Based on whole genome microar-
rays, we identified 76 genes that are specifically upregulated in injured versus non-injured brains.
The regulated factors are mainly associated with stress, immune and tissue repair responses. We
subsequently activated RNAi against the induced genes in adult flies prior to injury and screened for
lines which suppressed or enhanced injury-induced proliferation. Using this approach we identified
three secreted molecules and a membrane protein that potentially mediate stem cell activation upon
injury. In general, molecular insight into how injury-induced signals drive and stop the proliferation of
quiescent progenitor cells in adult tissues is crucial to understand their role in tissue regeneration,
potential risks for cancer formation.
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Tracking activated-stem cells in the adult fruit
fly brain
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In mammals, tissues have been shown to maintain quiescent, but regeneration-competent, stem
cells, which are required to control homeostasis. Until now, this pool of cells is poorly characterized
and little is known about the mechanisms that triggers their activation. Recently, a pool of quiescent
stem cells (SC) have been identified in the Drosophila brain that remains inactive until a damage-re-
lated stimuli occurs. Induction of acute damage by mechanical lesion of Drosophila optic lobes led
to the identification of new precursors. This damage stimulates a normally quiescent pool of SC to
become active and divide. Using a mitotic-dependent genetic lineage tracing system that marks the
dividing cells with membrane GFP and RFP, we are able to identify and track the precursors and their
progeny. Taking advantage of this labelling, FACS was used to select the dividing cells, in which was
perform RNAseq analysis to identify new genes required for stemness. Here we present for the first
time some preliminary results.
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Breaking point: computational interrogation of
structural variation in cancer

Colin Semple
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Structural variants (SVs) are known to play important roles in a wide variety of cancers, but their mu-
tational origins and functional consequences are still poorly understood. The highly nonrandom dis-
tributions of these variants across tumour genomes are often assumed to reflect selective process-
es, but mutation rates can vary by orders of magnitude and often reflect the underlying chromatin
structure at a locus. The prediction of SVs under selection for enhanced tumourigenesis therefore
remains challenging, though identifying such variants may lead to new diagnostic and therapeutic
targets. We have adopted a modelling approach to predict the susceptibility of a genomic region to
the mutations leading to SVs. Then by reconciling the frequency of SVs observed in a tumour type
with the expected frequency, given the model, we infer ‘hot’ and ‘cold’ spot regions harbouring unex-
pectedly high or low rates of SVs respectively. These regions show intriguing enrichments of genes
and regulatory elements and we suggest they are likely to be subject to selection in tumours.
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RORyt-independent generation of LTi-like cells
and of lymph nodes
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Consisting of innate immune cells that lack rearranged antigen specificity, the family of innate lym-
phoid cells (ILCs) regulates not only processes like metabolic homeostasis, immune responses and
tissue repair but also facilitate the formation of lymphoid organs. Among group 3 ILCs, RORyt+
lymphoid tissue inducer (LTi) cells can be detected as early as murine embryonic day E12 and guide
development of lymphoid tissues during embryogenesis. In adult individuals, LTi-like cells can be
found in spleen, intestine and lymph nodes along with other ILC3 subsets, which in addition to RORyt
coexpress T-bet. RORyt is considered crucial not only for the development of all group 3 ILCs but
also for the generation of lymph nodes (LN) and gut-associated lymphoid tissue (GALT), as shown
in RORyt-deficient mice.

Here we show that formation of selected LN occurs in the absence of RORyt and is unleashed by
T-bet-deficiency. This is associated with the appearance of a population of LTi-like cells, which can
be detected both during embryonic development and in adult mice. Furthermore, these cells pro-
duce IL-22, thereby orchestrating intestinal barrier homeostasis. These data highlight a previously
unrecognized role for T-bet in regulating development of LTi-like cells and LN.
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The role of nucleosome remodelers in the regulation
of neural stem cells of Drosophila melanogaster

Ana M Venda, Catarina CF Homem
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Neuroblasts (NBs) are the neural stem cells of Drosophila melanogaster. These cells divide asym-
metrically, to form a larger cell that continues to self-renew, and a smaller daughter cell that is more
committed for differentiation. After larval stages, NBs suffer a gradual cell size reduction that sets
the start for its proliferation termination which ultimately occurs at the end of metamorphosis. The
mechanisms that regulate cell cycle in neuroblasts are very important to assure that the correct
number of differentiated cells are formed and that they present the correct identity.

Indeed, throughout differentiation, stem cells have specific genes gradually silenced while lineage
specific genes are turned on. This process is partially controlled by chromatin regulatory mecha-
nisms. When we investigated the role of chromatin regulators, such as nucleosome remodelers, in
NBs by using RNAi to deplete them from the cells, we concluded that most of them lead to NBs with
increased life span, meaning a delayed cell cycle exit. Our work is now focused in understanding
what is the regulatory mechanism of such nucleosome remodelers in these cells, which ultimately
will elucidate about the mechanism of action of epigenetic regulators in NBs.
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RIP3-dependent signaling associates with disease
progression in human and experimental non-alcoholic
fatty liver disease
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Necroptosis was recently described as a necrotic cell death pathway dependent on receptor-inter-
acting protein 3 (RIP3) kinase activity. Here, we aimed to evaluate the impact of RIP3 signaling in the
progression of human and experimental non-alcoholic fatty liver disease (NAFLD).

RIP3 levels were evaluated by immunofluorescence in a cohort of 146 morbidly obese patients with
biopsy-proven diagnosis of NAFLD and correlated with several clinical and biochemical parameters.
C57BL/6 wild-type (WT) or RIP3-deficient (RIP37) mice were fed a choline-deficient L-amino ac-
id-defined diet (CDAA; n=14) or a control choline-sufficient L-amino acid-defined diet (CSAA; n=14)
for 32 and 66 weeks.

RIP3 levels were increased in patients with more advanced fibrosis and higher NAFLD Activity Score
(NAS). RIP3 is increased in the liver of patients carrying the polymorphism in PNPLA3 gene that
confers increased susceptibility to NAFLD. Accordingly, RIP3 deficiency ameliorated CDAA-induced
inflammation and fibrosis. Intriguingly, RIP3” mice displayed increased liver fat accumulation, com-
pared with WT mice. Lipidomic analysis showed that deletion of RIP3 shifted hepatic lipid species
profiles. Finally, RIP37 mice on the CDAA diet for 66 weeks tended to display reduced incidence of
macroscopic preneoplasic nodules. Indeed, microarray analysis and subsequent validation studies
showed that the absence of RIP3 hampered the expression of oncogenes and signalling pathways
controlling tumor microenvironment.

Overall, hepatic RIP3 correlates with disease severity in humans and plays an opposing role in con-
trolling steatosis versus inflammation and carcinogenesis in CDAA-fed mice, leading to dissociation
between these phenomena that are usually considered linked in NAFLD.

Funding: PTDC/BIM-MEC/0895/2014; SAICTPAC/0019/2015 from FCT, Portugal.



Adipocyte ADAM17 regulates energy homeostasis
in obesity
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ADAM17, also known as TNFa-converting enzyme (TACE) is a metalloprotease that plays important
roles in the post-translational regulation of ligand and receptor availability, by shedding the ecto-
domains of transmembrane ligands or their receptors from the cell surface. Shedding of TNFaq, as
well as its cognate receptors, and the activating ligands of the EGFR by ADAM17, makes it an import-
ant regulator of inflammatory response and growth control respectively.

Obesity is associated with a low-grade chronic of inflammation of the adipose tissue characterised
by increased TNFa expression and increased “whitening” of brown and beige adipose tissues. How-
ever, knocking out TNFa in mice does not prevent obesity, but does improve the comorbidities asso-
ciated with it. However, mice null for ADAM17 are protected from obesity as well as these co-morbid-
ities, highlighting that ADAM17 regulates mechanisms dependent as well as independent of TNFaq,
during obesity.

To pinpoint the metabolic compartment(s) wherein ADAM17 regulates metabolism, and to define the
regulatory mechanisms involved, we ablated ADAM17 in adipocytes and studied the impact in vitro
and in lean versus obese conditions.

ADAM17 null adipocytes had increased thermogenic capacity in vitro and upon adrenergic recep-
tor stimulation. Mice null for ADAM17 in adipocytes had no change in metabolic regulation in lean
condition. However, diet-induced obesity was alleviated in these mice with no change in feeding
behaviour. These mice were also protected from obesity-induced glucose intolerance, insulin resis-
tance, dyslipidemia, hepatic steatosis, and chronic adipose tissue inflammation as well as increased
thermogenic capacity of the adipose tissues to dissipate excess calories.



Induction of c-Met expression in immune cells drives
pulmonary fibrosis progression
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Pulmonary fibrosis (PF) is the end pathologic stage of several interstitial lung diseases associated
with high morbidity and mortality rates. However, the treatments used in clinical practice are only
capable to slow the disease progression rather than stop it. Evidences have shown critical roles of
chronic inflammation in the progression of PF-associated diseases. However, the drivers of these
effects are still unknown. Therefore, new insights about the immune regulation of PF are funda-
mental to develop more efficient therapeutic approaches. Growing evidences have shown the role
of hepatocyte growth factor (HGF) and its receptor (c-Met) in modulation of immune cell’s migra-
tory capacity and functions, namely its upon inflammatory stimuli and required for extravasation
of neutrophil to inflamed tumours. Nevertheless, the effects of this signalling in immune cells in
the context of PF-associated lung diseases remains unexplored. Therefore, we used a bleomycinin-
duced PF model to understand the contribution of cMetexpressing immune cells to PF progression.
Interestingly, our data demonstrate that inflammatory cells and their respective c-Met expression
is increased in inflammatory phase of PF. Furthermore, in a cellspecific transgenic mouse, in which
c-Met was deleted in hematopoietic and endothelial cells, c-Met expression correlated with an in-
crement in inflammatory infiltration, namely neutrophils and interstitial macrophages, and reduction
of proinflammatory cytokines, along with higher tissue destruction and collagen deposition. Thus,
our findings point out HGF/cMet signalling as a critical player in the pathogenesis of PF, probably
through immune cells.



Vy6+ y617 T cells home to the male reproductive tract
and expand at puberty to keep pathogens at bay
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yO T cells populate multiple tissues where they make major contributions to local physiology. They
have also been characterized in the female, but not in the male, reproductive tract. Here, we found
that yo T cells infiltrate the stromal tissue of the testis of naive C57/BL6 mice, expand at puberty and
persist throughout life. Strikingly, this population of testicular yo T cells selectively displayed a Vy6+
repertoire and was highly enriched in IL-17 producers (y&17). In fact, yo T cells were the major source
of IL-17, whereas ab T cells mostly provided IFN-y in situ. y617 T cell homeostasis in the testis seem-
ingly depended on IL-1a/IL-23 signals downstream of TLR4 expressed by resident myeloid popula-
tions. Interestingly, recent studies have shown that androgens shape the gut microbiome at puberty.
Our data suggest that cues from the microbiota may drive the expansion of y617 T cells in the testis,
as Germ Free mice display a significant reduction in this population. Furthermore, we could induce
an early yd17 T cell expansion in the testis, before puberty, through adult male fecal transfer. We
next hypothesized that testicular y617 T cells might contribute to tissue surveillance. We performed
intra-testicular inoculation of Listeria monocytogenes, a commonly used model of orchitis. Our data
indicate that infected TCR-/- and IL-17-/- mice display higher bacterial load and die within 4 days
after infection, whereas WT controls survive. Altogether, our results identify a previously unappreci-
ated resident testicular y617 T cell subset that plays a crucial role against local bacterial infection.
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Lebrafish Technologies and Molecular Tools: advanced
services provided by CONGENTO - Consortium for
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The advent of model organisms where genetic manipulations became standard procedures revo-
lutionized biomedical research. Congento (Consortium for Genetically Tractable Organisms, www.
congento.org) was born as a response to the need of an organized infrastructure to support re-
search in these organisms in Portugal. Congregating the efforts of four Portuguese non-profit excel-
lent research institutions — Champalimaud Foundation (CF), Gulbenkian Institute of Science (IGC),
Molecular Medicine Institute (iMM), and Chronic Diseases Research Center (CEDOC) — Congento
gathers and integrates the expertise in fruitflies, zebrafish and mice in one research supporting
infrastructure. The aim is to provide state-of-the-art services in the three models, to academia and
industry, in three main domains: 1) Maintenance and stocking of genetically modified lines (both live
or cryopreserved), 2) Generation of new lines and development of new technologies, 3) Knowledge
transfer and continuous education and certification in animal research and technology.

Here we will present the zebrafish and molecular services of Congento, which we believe can be an
added value to the scientific developmental biology community. Both platforms are supported by out-
standing physical and scientific infrastructures, and highly expertised and science-driven staff headed by
4 PhD level scientists with proven track records in developmental biology, cell biology and immunology.

Also, continuous developments on zebrafish programs have enabled to rear and maintain zebrafish
at the highest approved densities while reducing to half its life cycle and maintaining a very high
health status.
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Transient perturbations in mitochondrial function
confer disease tolerance in sepsis — insights into
metabolic and tissue repair mechanisms

Henrique G. Colago, André Barros, Ana Neves-Costa, Dora Pedroso, Elsa Seixas, Luis Ferreira Moita

Instituto Gulbenkian de Ciéncia, Oeiras, Portugal

Sepsis is a life-threatening organ dysfunction condition caused by a dysregulated host response to
infection, which still lacks specific therapeutic interventions. Strategies that block inflammation or
increase resistance have been proven insufficient to decrease mortality. It has been proposed that
in addition to the current standard therapies, strategies that induce disease tolerance (by minimizing
the negative impact of an infection on the host without directly affecting the pathogen) might consti-
tute the necessary missing treatment complement.

Following our observation that low-level DNA damage caused by anthracyclines (a class of anti-can-
cer drugs) confers tolerance to sepsis [Figueiredo et al. 2013. Immunity 39(5):874-84], we hypothe-
sized that other mild perturbations of core cellular functions may induce organ protection.

Here we show that doxycycline, a tetracycline antibiotic known to inhibit mitochondrial mMRNA trans-
lation, significantly increased survival in a mouse model of sepsis induced by tetracycline and chlor-
amphenicol resistant E. coli, without differences in bacterial load. Doxycycline treatment leads to a
decrease in electron transport chain (ETC) activity, alterations in lipid metabolism and changes in
gene expression related to tissue regeneration. This combination of metabolic and transcriptional
changes is associated with reduced tissue damage during sepsis, ultimately leading to increased
survival. Remarkably, such protective effect can be phenocopied by other mild perturbations in ETC
activity, both pharmacological (chloramphenicol and phenformin) and genetic (induced Crif7 knock-
down in the liver).

Our work provides a unique link between mitochondrial function, metabolism, and tissue repair path-
ways during sepsis, opening new insights into disease tolerance mechanisms induced by homeosta-
sis perturbations.
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Lebrafish avatars towards personalized medicine in
colorectal cancer

Bruna Costa', Marta Estrada’, Miguel Godinho FerreiraZ, Rita Fior’
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Colorectal cancer (CRC) is the third cause of cancer death with ~1 million new cases diagnosed
each year. International guidelines for CRC treatment present equivalent options, however, with the
exception of some verified biomarkers, there is no way to predict the best therapeutic combination
and strategy for each patient. The aim of this study is to create a novel test for personalized medi-
cine in CRC, through an in vivo assay, based on the transplantation of fluorescently labeled human
CRC cells into transparent zebrafish larvae. These Patient Derived Xenografts (PDX's) are treated
with the same therapy (chemo or radiotherapy) of the correspondent patient, generating a sensitivity
and functional profile for each individual tumor. The predictive value of our assay will be assessed
by evaluating our data in parallel with the clinical data. So far, we were able to predict the response
(response vs no-response-progression of disease) in 16 out of 18 patients. The ultimate goal of this
study is to help oncologists decide what is the best option available for each individual patient, di-
recting treatment, avoiding unnecessary toxicities and the loss of therapeutic time.
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A Breast Cancer microenvironment ex vivo model
that preserves ERa signalling

Giacomo Domenici'2, Marta Estrada?, Ana Luisa Cartaxo'?, Ruben Roque?, Saudade André?, Catarina Brito'?
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The interactions between tumour cells and their microenvironment modulate breast cancer (BC)
cancer progression and acquired drug resistance. As such, ex vivo cultures from human BC explants
aim to retain the original tissue architecture, epithelial and stromal cell components and estrogen re-
ceptor a (ERa). Therapeutic drug development relies mostly on the use of 2D cancer cell line cultures
and animal models. Nevertheless, these models fail in recapitulating the cellular heterogeneity and
architecture of the tumour and, consequently, tumour-associated pathways such as the oestrogen
receptor alpha (ERa) signalling in ERa+ breast cancer (BC). Organotypic cultures or tissue slices
have been proposed, but they show loss of tissue architecture, along with a striking reduction both
of ERa expression and cell viability after few days in culture. In order to overcome these pitfalls, we
combined encapsulation of BC explants in an inert biomaterial, alginate, with dynamic culture, aim-
ing at sustaining the tumour microenvironment and intrinsic signaling and we have been focusing on
validating the platform for functional drug testing of targeted therapies. Here we show a novel model
to culture ex vivo BC samples, retaining high cell viability, maintenance of the original histological
features, ERa expression and functionality. As proof of concept of the application of the model for
drug testing, we show that exposure of cultured BC explant to the antiendocrine drug Fulvestrant
lead to a reduction in ERa signaling.



20

Exosomes as an intermediary of gut-liver
communication in Type 2 Diahetes

Ines Ferreira'23, Rita Machado de Oliveira', Bruno Costa-SilvaZ, Maria Paula Macedo'
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Type 2 diabetes (T2D) is a multi-organ disease and represents the end stage of multiple metabolic im-
pairments with distinct pathogenesis. This justifies the urge to develop tools for diabetes clinical strat-
ification, including screening, risk assessment, diagnosis and progression. Interestingly, gut dysbiosis
is emerging as a diabetogenic factor. In fact, metabolic surgery is the only know intervention that leads
to diabetes remission. In addition, our preliminary data indicate that gut-derived exosomes (GDE) car-
go and distribution, including hepatic accumulation, is increased in pre-diabetic settings. Considering
the established role of exosomes in cell-cell communication, we here hypothesize that GDE can act as
mediators of gut-liver communication in T2D pathogenesis and progression.

The main objectives are: 1) to unveil the gut-liver inter-organ communication, mediated by GDE; 2) to
identify the target organs, the target cells and the biological effects of GDE; 3) to identify the cargo
transported by the GDE translate into diabetogenic effects in liver. Our overall goal is to provide a
disease stratification model based in the correlation amongst the GDE cargo (miRNAs and proteins).

C57BI/6 mice were fed for 12 weeks, with standard diet and high fat diet, in two groups. The exo-
somes are isolated directly from gut, sorted by a gradient of size and density, labelled with a flu-
orescent dye and injected in naive mice. We analyze where the GDE are going and its effects at a
molecular and physiological level.

Our data suggests that GDE are going preferentially to the liver, in specific to Kupffer cells, provoking
liver dysmetabolism.
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A temporal role for Interleukin-10 in impairing the
recruitment of GD4 T cells to the lungs and exacerbating
the progression of M. tuberculosis infection

Catarina Ferreira'?, Ana Margarida Barbosa'?, Palmira Barreira-Silva'2, Agostinho Carvalho'?, Ricardo Silvestre'?,
Fernando Rodrigues'?, Antdnio Gil Castro"2, Egidio Torrado'?2
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The immune response to Mycobacterium tuberculosis (Mtb), requires tight regulation to restrict patho-
gen growth without immunopathological consequences to the host. Despite being associated with the
regulation of pathological immune responses, the immunosuppressive cytokine IL-10 also mediates
susceptibility to Mtb. Herein, we used genetically modified mice wherein IL-10 overexpression is tran-
siently induced, allowing the study of the impact of IL-10 at different stages of Mtb infection.

We show that IL-10 production during the onset of acquired immunity results in enhanced granu-
locytic infiltration and uncontrolled Mtb growth. Mechanistically, while IL-10 production does not
impair CD4 T cell priming or differentiation within the lymph nodes, it delays the accumulation of
IFN-y-producing CD4 T cells in the lungs. We found that this delay is associated with the mainte-
nance of CD62L expression by recently primed CD4 T cells. Additionally, upon egressing the lymph
nodes, effector CD4 T cells from pMT-10 mice accumulate in the lung vasculature, preventing their
interaction with infected macrophages and hampering their proliferation. This impaired localization
of CD4 T cells is likely correlated with a defective formation of ectopic structures in the lungs of pMT-
10 mice, which have been associated with protection in humans and mice. In strike contrast, IL-10
does not impact Mtb growth during chronic stages of infection.

Altogether, these data unravel a temporal role for IL-10 and mechanisms whereby it regulates the
outcome of Mtb infection. The strong association of these mechanisms with susceptibility to TB
support future studies addressing their modulation as novel preventive strategies for TB vaccination.
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The effects of individual non-heritable variation
on fitness estimation and coexistence
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Demographic theory and data have emphasized that non-heritable variation in individual frailty en-
ables selection within cohorts, affecting the dynamics of a population while being invisible to its
evolution. Here we include the component of individual variation in longevity or viability which is
non-heritable in simple bacterial growth models and explore its ecological and evolutionary impacts.
First, we find that this variation produces consistent trends in longevity differences between bacteri-
al genotypes when measured across stress gradients. Given that direct measurements of longevity
are inevitably biased due to the presence of this variation and ongoing selection, we propose the
use of the trend itself for obtaining more exact inferences of genotypic fitness. Second, we show
how species or strain coexistence can be enabled by non-heritable variation in longevity or viability.
These general conclusions are likely to extend beyond bacterial systems.
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Tissue-scale regulation of epidermal immunity
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Conserved polarity proteins in the skin epidermis have recently emerged as key players balancing
self-renewal and terminal differentiation of keratinocytes, thereby ensuring tissue architecture and
function. Here, we examined the role of polarity proteins for skin immunity, which depends on com-
plex tissue-scale interactions. Residing in between keratinocytes, immune cells in the epidermis
compose an interdigitating network of Langerhans cells and TCRy&* intraepithelial lymphocytes,
known as dendritic epidermal T cells (DETCs). They constitute the first line of defense against in-
vading pathogens, but they can also suppress the progression of skin cancers and regulate effector
immune responses in order to prevent autoimmunity. The molecular networks that maintain the
delicate balance between inflammation and tolerance are still incompletely understood. We found
that epidermal PAR3A regulates leukocyte numbers in vivo and promotes immune pre-activation in
an otherwise uninflamed and intact skin. Moreover, in skin explants of mice with epidermal PAR3A
deficiency Langerhans cells exhibit impaired migration, suggesting that epithelial polarity proteins
impart the homing of Langerhans cells to regional lymph nodes. We currently assess how loss of po-
larity proteins in keratinocytes affects the expression of ligand-receptor repertoires that could con-
trol keratinocyte-immune cell interactions. This study highlights that polarity networks have import-
ant functions beyond controlling intrinsic cell shape, and reveals their significance for physiological
skin immunity. Notably, atopic dermatitis and psoriasis patients also show a significant reduction of
human Par3A in lesional vs. non-lesional skin. Collectively, these results suggest that loss of polarity
proteins predisposes to inflammatory skin diseases in a cell-extrinsic fashion.
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Human CD34* hematopoietic progenitors from
various compartments give rise to all innate
lymphoid cell subsets in vitro

Daniela Carolina Hernandez Torres"2, Kerstin Juelke®, Chiara Romagnani'?
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Rising as critical effectors of innate immunity, innate lymphoid cells (ILCs) are chiefly tissue resi-
dent sentinels which play pivotal roles in the initiation, regulation, and resolution of inflammation,
particularly at mucosal surfaces. Besides fetal lymphoid tissue inducer (LTi) cells, post-natal ILCs
can be classified based on their effector functions and transcriptional requirements into ILC1, ILC2,
ILC3, which parallel T helper (Th) cell lineages, and Natural Killer (NK) cells, which parallel T cyto-
toxic cells. While in vitro generation of Th lineages has dramatically expanded our understanding of
their functional requirements for both differentiation and effector functions in response to inflam-
matory signals, generation of ILC lineages has not been systematically explored. Previous studies
investigating ILC differentiation from committed precursors have relied on analyses based on the
expression of few markers or cytokines, which are suboptimal to assign lineage identity. In this study
we established an in vitro platform to reliably engender human ILCs from CD34* hematopoietic pro-
genitor cells (HPCs) from different tissue compartments, namely umbilical cord blood, peripheral
blood, bone marrow and tonsils. With a systematic approach, we phenotypically, functionally, and
transcriptionally characterized the in vitro generated ILC lineages, validating their identity by global
comparison to ex vivo isolated ILCs. Similar to the T cell generation systems of the 90s, having such
aresource precludes the leaps and bounds of advances in the field, can aid in clarifying and unifying
ILC semantics, and boost exploration of homeostatic mechanisms underlying inflammation.
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Metabholic programming of epithelia resident T
lymphocytes during activation
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Epithelial resident T lymphocytes, such as intraepithelial lymphocytes (IELs), are located at epithelial
barriers. Due to the positioning of IELs just underneath the single epithelial layer and their potential
involvement in modulating intestinal pathology, the activation status of IELs is intensively studied.
While lymphocyte activation is strictly regulated due to their potential harmful nature and metabolic
cost, IELs are kept in a controlled heightened state of activation but without cytokine production
or proliferation. We show this controlled activation state is at least in part due to alterations in IEL
mitochondrial membranes, which restricts metabolic rate, proliferation and effector functions. Upon
inflammation, mitochondrial activity is altered to support IEL effector function. These findings un-
cover a mechanism to control cellular activity, special to epithelial resident T cells, and a novel role
for mitochondria, maintaining cells in a metabolically poised state whilst enabling rapid progression
to full functionality.
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Pulmonary macrophages profile during the
inflammatory phase of lung fibrosis
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Interstitial lung diseases (ILDs) comprise over 200 heterogeneous parenchymal lung disorders which
are usually characterized by altered lung interstitium, possibly through inflammatory disorders, epi-
thelial destruction and myofibroblast’s excessive extracellular matrix deposition, ultimately leading to
pulmonary fibrosis (PF). Idiopathic pulmonary fibrosis is the most common and lethal of ILDs, affect-
ing around 3 million people worldwide, with increasing incidence. Growing evidence support the role
of pulmonary macrophages (MO) in PF pathogenesis. However, the specific role of the two MO-popu-
lation (interstitial- IM and alveolar-AM) in disease progression are not well understood. To clarify this,
we quantify AM/IM populations and characterized their activation profile at different timepoints of PF
inflammatory phase of a mouse animal model, bleomycin (BLM)-induced lung fibrosis.

BLM was administrated and 3, 5, 7 and 9 days after administration, mice were euthanized. MO were
quantified by flow cytometry (FC) using described surface markers that allow IMs and AMs distinc-
tion. Activation profile characterization was accessed by FC and qPCR for M1/M2-like and anti-/
pro-fibrotic genes.

BLM treated group presented significantly increased number of IMs, which is most predominant at
day 9. In contrast, the presence of AM decreases dramatically, with a slight increase in day 9. Also,
BLM treated group-IMs present an increase of cells expressing the pro-inflammatory co-stimulatory
molecule CD80 over time, with no differences in the expression of pro-inflammatory marker, MHCII,
and commonly used anti-inflammatory MO activation marker, the CD206.

Taken together, our preliminary data suggest that IMs are the MO-population that is modulating PF
inflammatory phase.
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Crosstalk of signaling hubs and chronic inflammation
in human tumorigenesis
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Chronic inflammation is a primary risk factor for the development of cancer, including esophageal ade-
nocarcinoma and its precursor Barrett's esophagus. The ability of cells to correctly respond to internal
or external cues is critical for tissue homeostasis and cellular responses to stress, such as inflamma-
tion. Long known as the microtubule-organizing center in the cell, the centrosome is also proposed to
serve as a hub for the temporal and spatial organization of signaling molecules, and thereby contribute
to the coordination of physiological responses. Consequently, deregulation of this organelle, a typical
hallmark of human cancers, is likely to affect normal physiology and pathology conditions by modulat-
ing intra- and inter-cellular signaling networks. Our recent work in the context of Barrett’s esophagus
tumorigenesis uncovered that centrosome abnormalities arise as early as the premalignant condition,
where inflammation plays a critical role, and that those abnormalities may contribute to tumor initia-
tion and progression through non-cell autonomous effects. We use this unique human cancer model
to investigate the causal role of inflammation in promoting centrosome abnormalities and, in turn, to
study how centrosome deregulation affects cellular responses to inflammation and thus impact tum-
origenesis. To ensure the clinical relevance of our findings, we use different experimental culture set-
ting that mimic human physiology and reconstitute the complex disease microenvironment, including
chronic inflammation. Insight into the crosstalk between signaling hubs such as the centrosome and
wider signaling networks that promote cancer progression, such as chronic inflammation, will lead to
new clinical strategies in the management of human disease.
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Direct High-Resolution Flow Cytometry: Expedited
Microvolume Characterization of Extracellular
Vesicles Populations
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Although providing valuable information on the content of a group of vesicles, the study of bulk
preparations of Extracellular Vesicles (EVs) lacks information on EVs sub-populations and heteroge-
neity. High-Resolution Flow Cytometry (HRFC) has enabled population analysis of small EVs (sEVs)
at a single-vesicle level. Current protocols, however, require EVs isolation prior to staining and anal-
ysis, which increases sample volume requirements, processing time and complexity. We present a
direct HRFC (dHRFC) protocol that allows sEVs analysis without prior sEVs purification. By doing so,
it decreases sample volume requirements and accelerates seVs population analysis. Furthermore,
dHRFC'’s also has unique application for longitudinal population studies of sEVs in microvolumes of
biofluids (e.g plasma).
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Human zebrafish xenografts as therapy sensors
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Triple Negative Breast Cancer (TNBC) are tumours with a high degree of heterogeneity and without
biomarker-driven therapies. Thus, chemotherapy is currently the systemic treatment for these pa-
tients. Breast cancer chemotherapy comprises a few equivalent options, with anthracyclines and
taxanes as the core treatment.

Despite great advances in biomarker-driven-therapies, we still lack methods to predict how specific
cancer in a specific patient will respond to a given therapy. This exposes some patients to unnec-
essary toxicities and delays access to other potentially effective therapies. In this study, we show
that TNBC zebrafish xenografts can respond differently to compounds of the same family, such as
taxanes (docetaxel vs paclitaxel) and anthracyclines (epirubicin vs doxorubicin). These findings may
have clinical implications since nowadays they are considered equivalent. Additionally, we were able
to generate zebrafish Patient-derived xenografts (zPDXs) from breast surgery tumours and show
that zPDX tumours, like cancer cell lines, may display different responses to paclitaxel vs docetaxel
treatment. Most important we also demonstrate the successful engraftment of breast cancer biop-
sies into zebrafish larvae and its ability to accurately recapitulate the patient’s treatment response.
We are now testing zPDX capacity to preserve the molecular and microenvironment signatures of
the original patient’s tumours.

Altogether, our results suggest that zebrafish xenografts model constitute a promising in vivo assay for
screening chemotherapy in breast cancer and a valuable tool towards personalized cancer treatment.
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Distinct Diet-Induced Maternal Obesity models
differentially impact prenatal brain development
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Maternal nutrition is a major environmental factor during perinatal life that can influence lifelong
health of individuals through a set of mechanisms termed developmental programming. According-
ly, maternal metabolic conditions such as obesity and diabetes, are risk factors for neuropsychiatric
disorders in the offspring. However, the mechanisms linking maternal dietary profile in these meta-
bolic conditions to developmental alterations of circuits wiring are not well understood.

Using two different models of diet-induced maternal obesity (DIMO), we obtained evidence that pre-
natal brain development in the offspring is uniquely compromised in only one model. We found that
MHFDr10 offspring suffer from microcephaly with a general reduction in brain size, including neo-
cortex, and enlarged ventricles at E18.5. We further show that cortical plate width, where postmitotic
cortical projection neurons (CPNs) reside, was decreased and the Corpus Callosum and Internal
capsule, two major cortical axon projections, were reduced accordingly. All layers but layer VI were
shrunk, suggesting that generation of late born CPNs was particularly sensitive to DIMO. Indeed, we
observed a decrease in the number of dividing apical progenitors at E15.5 when most upper CPNs
are generated. Importantly, in the other DIMO model, we found no evidence of microcephaly nor
enlarged ventricles. The number of dividing cortical progenitors was similar to control and cortical
axon tracts had similar size. Together, our results show that distinct DIMO models have strikingly
different impacts on prenatal brain development and strongly suggest that beyond obesity, dietary
patterns significantly contribute to brain defects in the offspring.
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Tumors induce a p53-SPARC host response
that limits cancer growth
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The fight against cancer has traditionally focused on malignant cells and therapies targeting the
neoplastic population. But it is increasingly clear that interactions between the tumor and its host
tissue also determine the fate of tumorigenesis. Here we discovered that host tissue surrounding tu-
mors develops anti-cancer strategies to restrict tumor growth. p53, which normally triggers arrest/
apoptotic response in tumors, can also protect the normal cells around the tumor. p53 initiates the
pro-survival response in the tumor-adjacent tissue by transcriptionally upregulating SPARC. In-turn,
SPARC functions as the prime host-response element by protecting the host tissue from apoptosis
and limiting tumor growth. Contrasting to the previously described host-tumor interactions, which
support tumor growth, the p53-SPARC axis described here is essentially an anti-cancer host re-
sponse. In addition, we found the pro-survival strategies of the host tissue are crucial in determining
tumor growth, therapeutic assays of contemporary anti-cancer drugs and personalized medicine
using “avatar-mice”.
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Transcription dynamics during cell competition
in winner and loser cells
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Cell competition is a mechanism through which weaker cells are recognized by their fitter neighbors
and eliminated through apoptosis. It is important for the system to be able to detect and eliminate
these cells, in order to maintain healthy tissues and prevent the potential development of diseases.
Previous studies from the group have found that Flower, a gene that encodes different isoforms of
a transmembrane protein, works as an extracellular code that marks cells as suboptimal and leads
to their context dependent cell elimination. The goal of the study is to characterize the dynamic
transcriptional network taking place during cell competition, using both Drosophila melanogaster
and human cancer cell lines as models. By modulating the expression of the FLOWER isoforms to
induce scenarios of cell competition, we are studying the dynamics on gene expression changes in
loser and winner cells. For this purpose we are performing RNA-sequencing at different timepoints
to follow changes overtime and characterize different transcriptional programs. These experiments
will help to better understand how the recognition of fitness status gives proliferative advantage to
winner cells at the cost of the elimination of unfit cells, a mechanism that cancer cells exploit for
their own benefit at the expense of normal cells.
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Cell Competition during Brain Ageing

Mariana Reis, Eduardo Moreno

Champalimaud Centre For the Unknown, Lisbon, Portugal

The position you have, the acceptance in this Symposium, and in general, all the achievements in
your life happened because you were better than your rivals. Competition is such a natural process
that occurs not only in your daily life but also inside you, within the millions of cells that constitute
your body. In a process called Cell Competition, cells can “look” at each other, and if there is some-
one in the population that is less fit, the “unfit” cell is evaluated by a “jury protein” that decides if the
unfit cell is, or not, eliminated.

In the Cell Fitness Lab, we study this competition mechanism using Drosophila melanogaster. In a spe-
cific population, when there is a difference in the fitness staus, the fittest cells express winner isoforms
of the Flower protein. Contrary, the loser cells will express Flower LoseB, a loser isoform, and then
activate Azot - a fitness checkpoint-, that will decide whether the cell lives, or dies through apoptosis.

This competition happens upon injury, neurodegeneration and ageing. As the flies get old, their or-
gans “clean” the cells that are not as good as their neighbours. Without this constant quality control
mechanism, ageing would occur faster. We are interested in studying competition during ageing in
Drosophila’s brain cells. We aim to investigate ageing when cell competition is blocked, and if the
competition is transversal to all cell types, or there are populations preferentially affected.
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Alzheimer’s disease (AD) is hallmarked by accumulation of extracellular amyloid-beta 1-42 aggre-
gates, presence of intracellular neurofibrillary tangles, astrogliosis, neuronal loss and dystrophy and
vascular alterations. Patients suffer with cognitive impairment, memory loss and behavioural chang-
es caused by loss of brain weight and volume, loss of neuronal processes and neuronal shrinkage
as well as aberrant network activity. Nowadays, obesity and diabetes are health problems with in-
creasing incidence worldwide and are also associated with aging of the organisms. Studies revealed
that obesity can influence competitive interaction between normal and transformed cells and has a
negative impact in ad patients.

Cell competition is a conserved process by which less adapted cells (losers) are eliminated by surround-
ing, more competitive cells (winners). These differences are sensed by a flower code in which cells ex-
press flower (Fwe) isoforms, fwetoseA, fwel°see and fwe ™', In loser cells Flower-ose isoforms are expressed,
tagging them for apoptotic elimination through azot activation. However, when this elimination is im-
paired, the loser cells remain in the tissue, favouring diseases like ad and contributing to aging.

Previous work identified four fwe isoforms in mouse and human and the data suggest that isoform
1 and 3 behave as loser isoforms, whereas isoforms 2 and 4 would work as Drosophilafwe?’. Our
preliminary results revealed that Flower-dependent fitness comparison is activated in a Drosophila
AD model. In this project we aim to understand if the process of cell comparison is conserved when
expressing human fwe isoforms and how these isoforms can influence Alzheimer, using Drosophila
AD model.
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Neuronal hyperactivity induced by Amyloid-R reduces
brain fitness and exacerbates neurodegeneration in
Drosophila
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The major pathological hallmarks of Alzheimer’s disease (AD) are neuronal loss and synaptic dys-
function. Excessive accumulation of the toxic peptide amyloid-R is considered the primary trigger
of the disease but the subsequent cascade of pathological events is not completely understood
yet. Using a Drosophila model that expresses a human amyloid-B42 transgene and recapitulates
key features of AD, | recently reported that removal of less fit neurons via fitness comparison has a
beneficial effect, protecting against brain degeneration, motor decline and memory loss.

To characterize neurons eliminated by fithess comparison, | employed genetically encoded Ca?
reporters that respond to neuronal activity and monitored fitness markers in amyloid-f3 transgen-
ic flies. | observed that ectopic amyloid-B causes neuronal hyperactivation and is associated with
an increased accumulation of the excitatory neurotransmitter glutamate in the Drosophila brain.
Sustained activation of neurons with the thermo-inducible cation channel TRPAT was sufficient to
decrease neuronal fitness and to cause apoptosis. Moreover forced silencing of neurons by ectopic
expression of a K* channel in amyloid-B-flies rescued neuronal fitness and decreased apoptosis in
the brain of these flies.

These preliminary data suggest that less fit neurons eliminated by fitness comparison surprisingly
do not correspond to non-functional or silenced neurons, but rather to hyperactive neurons which
may disturb neural network communication and compromise cognitive performance.
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Glioma-Neutrophil crosstalk modulates tumor
microenvironment and neutrophil polarization
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Immune cells exhibit functional plasticity, altering themselves phenotypically favoring tumor growth.
Studies suggest that neutrophil subpopulations (N0) are polarized in different activation states, an-
titumor (N1) and pro-tumor (N2), in response to signals from the microenvironment. We analysed
whether glioma-neutrophil crosstalk modulates neutrophil morphology and tumor cell viability. The
tumor microenvironment influence was observed through co-culture of U87MG glioma cells with pri-
mary neutrophils at tree different NO/U87MG ratio for 24, 72 and 120 hours. Its viability was investi-
gated by MTT and SRB tests, also viable NO test was performed by trypan-blue staining. Neutrophils
morphologic changes were observed through microscope with panotic and DAPI stain. The tumor
growth appears to be NO-dependent concentration. Regarding the neutrophils, it was observed that
there was little cell death at the times 24 and 72, and there was a conformational change from a
spherical shape to a flower shape of the cells after 72h. NO in co-cultivation maintained viability
around 50% after 120h, while NO control had a 90% death rate. Microscopically, it was observed a
change in the nucleus shape, suggesting nuclear increase and, consequently, losing its constrictions
in the N2 profile. The conformational change in the neutrophil after 72h indicates the tumor-induced
phenotypic modeling. It suggests that NO polarization by tumor helps its growth in vitro. Morpholog-
ical changes in the phenotypes aid in the characterization between polarizations. Further tests are
needed to assume the role of the neutrophil associated with tumor.
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Cerebral malaria is a life-threatening clinical complication of P. falciparum infection affecting mainly
children. Cerebral malaria pathology is characterized by brain blood barrier (BBB) disruption and
cerebral microhemorrhages. Activation of the brain endothelial cells (BEC) is a cardinal event of
both human and murine model of experimental cerebral malaria (ECM). Mouse activated BECs
cross-present malarial antigens licensing CD8 T cell cytotoxicity action on the brain endothelium, a
mechanism leading to BBB disruption in mice infected by P. berghei.

Using a cell reporter system of P. berghei-specific antigen cross-presentation we found that in vitro
inhibition of glycolysis by 2 Deoxy-D-Glucose (2-DG) in cultured BEC reduces the cross-presentation
of parasite antigens to cognate T cells. This suggests that antigen presentation of malaria antigens
by BEC is dependent on the glycolytic flux. In addition, treatment of P. berghei infected mice with
high dose 2-DG led to delayed onset of ECM symptoms and increased survival time. Nevertheless,
2-DG treatment allowed higher parasite loads indicating that delayed clinical onset was not attribut-
able to impairments in parasite expansion. These data suggest that activation of BEC entails a met-
abolic shift towards glycolysis that is required for efficient cross-presentation of malaria antigens
and to promote BBB dysruption during ECM. We are currently dissecting the molecular mechanisms
that control glycolytic metabolic shifts in activated BECs.
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Cancer treatments are administrated accordingly to international therapeutic guidelines, approved
and selected after a demonstration of average efficacy and safety. Inter- and intra-patient heteroge-
neity and molecular complexity of tumors are defining factors that impair a one fits all approach for
cancer treatments. Within the treatment options for advanced triple negative breast cancer (TNBC),
PARP inhibitor Olaparib is recommended to patients with BRCA1/2 mutations. Unfortunately, many
patients with BRCA1/2 mutations show resistance and there are also reports of wild type BRCA1/2
patients sensitive to PARP inhibition, making BRCA status a poor biomarker for treatment choice.
Thus, in this work we tested whether PARP sensitivity could be determined by an in vivo functional
test using the zebrafish xenograft model. In a first approach, zebrafish xenografts were created with
isogenic cell lines differing only on BRCA status. Here, treatment with Olaparib as a single agent
showed cytotoxic proprieties in a BRCA status dependent manner. Subsequently, human TNBC ze-
brafish xenografts were developed with different BRCA status and challenged with the PARP inhibi-
tor treatment. The different tumor models showed different responses, revealing that the zebrafish
xenograft model has resolution to detect a sensitivity phenotype independent of BRCA status. The
combination with DNA damage inducing therapies, such as radiation and platinum-based drugs in-
creased the cytotoxic effects in both sensitive and resistant cell lines and led to a reduction in both
metastatic potential and angiogenesis.
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Over the last decades, there has been a strong investment in the development of in vitro three-di-
mensional (3D) human skin models to faithfully mimic in vivo healthy and diseased skin. Howev-
er, current available skin models are only suitable for short-term studies, lack complexity, include
non-human extracellular matrix components' and have a weak skin barrier function compared to
normal human skin?.

Here, we present an innovative fully humanized skin model obtained from isolated human cell pop-
ulations and composed of a stratified, terminally differentiated epidermal compartment of kera-
tinocytes and melanocytes and a dermal compartment consisting of fibroblasts embedded in a
fibroblast-derived matrix. This is achieved through the use of an inert porous scaffold that provides
an ideal microenvironment for cells to grow, proliferate and secrete their own extracellular matrix,
thus avoiding the use of animal components. Also, by using this robust scaffold to support the re-
constructed skin model, we provide mechanical stability to this structure, even during long-term cell
culture, making it compatible with skin-on-a-chip systems were mechanical forces and dynamic
perfusion are applied. We successfully integrate the developed model in an innovative modular skin-
on-a-chip device, resulting in a model that better recapitulates the complexity of the human skin.

Our full-humanized skin model has been tested for inflammation by direct topical application of so-
dium dodecyl sulphate and evaluated the expression of proinflammatory cytokines.

This model could reduce the dependence on animal models for long-term studies of skin diseases,
pathogenesis, aging and it allows to study the safety and efficacy of new therapies.
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Background: Multiple myeloma (MM) is a hematological disease characterized by proliferation of
neoplastic plasma cells in the bone marrow (BM). Extracellular vesicles (EVs) are known to partici-
pate in MM disease progression by changing the BM microenvironment.

Aims: Test potential functional immune modifications related to disease aggressiveness and anal-
yse the biodistribution of MM-derived EVs within the BM microenvironment.

Methods: Two MM GFP+ cell lines were injected intravenously into immunocompetent Balb/C mice:
MOPC.315 and MOPC.BM. When these mice showed paraplegia of lower limbs, they were sacrified
and BM cells were extracted. Cells were stained for both myeloid and lymphoid populations, MM-de-
rived EVs were labeled and analysed by flow cytometry.

Results: MOPC.BM cells induced paraplegia faster than its parental cell line - MOPC.315 (median of
54 days versus 34 days, respectively) and BM cells expressed GFP, confirming that this aggressive
phenotype was induced by MOPC cells. Analysis of the BM microenvironment indicated a median
of six-fold increase on PD-L1+ CD206+ expressing macrophages in MOPC.BM compared to control
mice. Additionally, EVs from both cell lines were injected and we were able to track them, suggesting
that these vesicles might be involved in the BM microenvironment modifications.

Conclusions: Although preliminary, our results showed that MOPC.BM induce an aggressive disease
phenotype compared to MOPC.315. Moreover, the presence of MM EVs in the BM microenvironment
lay the groundwork to determine their potential association to disease aggressiveness and this is
being currently explored by us.

Keywords: Multiple myeloma, bone marrow microenvironment, extracellular vesicles
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