OUR SUPPORTS
Thank you to all our supports for offering their generous support
to make this meeting possible!

GOLD SUPPORTS

SILVER SUPPORTS

DNA, RNA, and protein purification
Macherey-Nagel Bioanalysis core technologies
The following technologies are the core of an extensive portfolio of ready-to-use kits and consumables suitable for manual and
automated isolation of highly pure DNA, RNA, and proteins.

• NucleoSpin® and NucleoSnap® (Silica-based membrane technology)
• NucleoBond® (Silica-based anion exchanger)
• NucleoMag® (Magnetic beads)
• NucleoFast® (Ultrafiltration)
• NucleoSEQ® (Gel filtration)
• Protino® (Affinity chromatography)

A broad range of different formats is provided with these technologies encompassing single to high throughput and very small to very
large scale, thus offering the right solution for all individual needs.

FILTER SERVICE
Handelsstrasse 16 – 4700 EUPEN
087/59.51.70 info@filterservice.be

Also distributor of:

CliniSciences commercialise des réactifs (anticorps, recombinantes, ELISA, siRNA, clones cDNA, sondes,
PCR/qPCR...) pour la recherche médicale et scientifique.
PME dynamique, nous nous efforçons d'être au plus près des attentes de nos clients, tant dans la
commercialisation de réactifs de qualité que dans les services apportés (recherche d'un anticorps
particulier, support technique, délais de livraison etc...). Nos principaux atouts pour mieux vous servir
: adaptabilité, souplesse, rapidité d'intervention et naturellement la compétence des spécialistes
techniques à votre écoute.

CliniSciences commercialises reagents (antibodies, recombinants, ELISA kits, RNAi, cDNA clones,
probes, PCR/qPCR reagents...) to diagnostic and research labs. As very dynamic company, we do our
best to be close to our customers' needs in terms of high quality reagents that we propose and in terms
of service that we provide (search for a particular antibody, technical support, delivery time, etc.)
Our principal assets for better serving you : adaptability, flexibility, reactivity and naturally the
competence of the technical specialists at your service.

Avenue Jules Bordet 160 16,
1140 Evere - Belgique
Tél.: +32 2 31 50 800
Fax: +32 2 31 50 801
Email: belgium@clinisciences.com

SHARING PASSION FOR SCIENCE
• No Lysis Gene Reporter Assays

Secreted NanoLuciferase
Multiple measures from a single cell culture
• Lumit Immunoassay Cellular Systems

Phosphorylated vs Total Protein quantitation in under 2 hours
• Real-time Cell Health Assays

Get more information from precious cell cultures
• PhD Support Program : Help your new students start with the best tools

PROGRAM

THURSDAY - SEPTEMBER 29, 2022
8.20 – 9.00 Registration and welcome coffee
9.00

Welcome

Session 1: Endoderm development

(Chairpersons: Frédéric Lemaigre, Elke Ober)

9.05

Elke Ober (University of Copenhagen, Copenhagen): Building an Organ: from
progenitors to a functional hepatobiliary system

9.50

Chiara Goossens (Université de Liège, Liège): Characterization of the different steps of
pancreatic cancer progression in zebrafish by scRNA-seq

10.05

Mirian Romitti (Université Libre de Bruxelles, Brussels): Insulin orchestrates thyroid and
lung cell lineage divergence in human stem cell-derived organoids

10.20

Mathias Van Bulck (Bio-Techne): SCOPE technologies: spatial visualization of diverse RNA
species

10.30 – 11.00

Coffee break + posters

11.00

Jorge Ferrer (Center for Genomic Regulation, CIBERDEM, Barcelona): Cis-acting
regulatory sequences underlying pancreas differentiation and disease

11.45

Meritxell Rovira (Universitat de Barcelona, Barcelona) : Comprehensive characterization
of pancreatic ductal heterogeneity at single cell resolution

12.30 – 14.00 Lunch and poster session I

Session 2: Endoderm derivatives in disease

(Chairpersons: Patrick jacquemin, Jonathan Baldan )

14.00

Eduard Battle (Institute for Research in Biomedicine, Barcelona): Stem cells, immune
evasion and metastasis in colorectal cancer

14.45

Luis Arnes (University of Copenhagen, Copenhagen): Non-mutational mechanisms of
pancreatic cancer initiation

15.30 – 16.00 Coffee break

16.00

Frederic Lluis (Katholieke Universiteit Leuven, Leuven): The Wnt/TCF7L1 transcriptional
repressor axis drives primitive endoderm formation by antagonizing naive and formative
pluripotency

16.15

Benjamin Beck (Université Libre de Bruxelles, Brussels): Insights into the cellular origin of
esophageal metaplasia

17.00

BSCDB PhD Excellence Award

17.45

Reception

FRIDAY - SEPTEMBER 30, 2022
8.30 – 9.05 Registration and welcome coffee

Session 3: Endoderm derivatives in disease

(Chairpersons: Ilse Rooman, Meritxell Rovira)

09.05

Raquel Mejías Luque (Technische Universität München, München): RNF43: a
multifaceted tumor suppressor

09.50

Malak Haidar (Université catholique de Louvain, Brussels): KRAS4A, a splice variant of the
KRAS oncogene, plays a lead role in cancer biology

10.05

Zhaolong Pan (Vrije Universiteit Brussel, Brussels): System xc- prevents ferroptosis in
pancreatic acinar cells during acinar-to-ductal metaplasia

10.20

Robert Stad (Akoya Biosciences): To Spatial Biology Infinity and beyond: discovering novel
multiomic possibilities

10.30 – 11.00

Coffee break + posters

11.00

Sumeet Pal Singh (Université Libre de Bruxelles, Brussels): Learning from the extreme:
starvation induces non-alcoholic fatty liver in zebrafish, which is resolved by mobilization
of endo-lysosomal calcium stores

11.45

Alain Chariot (Université de Liège, Liège): Translational reprograming in the intestine:
from cancer to the immune response

12.30 – 14.00

Lunch + poster session II

Session 4 : Endoderm development

(Chairpersons: Sabine Costagliola, Christophe Pierreux)

14.00

Darrel Kotton (Boston University, Boston): Pluripotent stem cells for modeling
development and disease

14.45

Francesca Spagnoli (King's College London, London): Deconstructing the liver and
pancreas lineages: paths and plasticity

15.30 – 16.00 Coffee break

16.00

Bradley Balaton (Katholieke Universiteit Leuven, Leuven):
extraembryonic mesoderm cells using naive pluripotent stem cells

Modeling

human

16.15

Martin Guilliams (Universiteit Gent, Ghent): Applying spatial transcriptomics across
species to unravel evolutionary conserved cell-cell interactions within the liver

17.00

Concluding remarks and best presentation and poster awards

ORAL PRESENTATIONS
Thursday

Building an organ: from progenitors to a functional
hepatobiliary system
Presenting author : Elke Ober
University of Copenhagen
The many essential functions of the liver are mediated by its characteristic tissue
architecture. Hepatocytes exhibit a distinct apico-basal polarity, aligning with their
basal side along blood vessels, while canaliculi form apically and connect hepatocytes
to the branches of the biliary network, critical for the transport of hepatocyte-produced
bile to the intestine. How liver progenitors establish hepato-biliary tubular connections
in development and regeneration is an open question.
We employ the translucency of zebrafish embryos and live-imaging to uncover the cell
behaviors and tissue interactions driving tubular network assembly. We show that
differentiating hepatocytes are surprisingly dynamic and undergo a sequence of
cellular events essential for the establishment of a functional hepato-biliary ductal
network. Our analyses also reveal novel modes of cell-cell communication between
different hepatic cell types: unconventional hepatocyte protrusions appear to interact
with BEC ducts prior/during the initiation of luminal connectivity. Ongoing work
examining hepato-biliary connections during chronic liver injury in mice reveals
unexpected canaliculi topologies, suggesting similar cellular mechanisms observed in
zebrafish and providing insights how the liver adapts to ensure metabolic function
despite massive hepatocyte loss. These first insights into hepatobiliary connections
formation will aid understanding chronic liver disease and engineering functional 3D
hepatic architecture.

Characterization of the different steps of pancreatic
cancer progression in zebrafish by scRNA-seq
Presenting author: Chiara Goossens
Université de Liège
Pancreatic cancer is one of the deadliest cancers mainly because of the late diagnosis.
Precisely defining the first steps of the disease would therefore be a great asset in the
search for biomarkers. For that purpose, we generated a zebrafish model of pancreatic
ductal adenocarcinoma (PDAC) by expressing GFP-KrasG12D protein in acinar cells
and an inactive form of the tumour suppressor TP53. Fish developed tumours from 4
months onwards including hyperplasia of the pancreatic tissue, acinar-to-ductal
metaplasia (ADM) and at 1-year, about 15% of the fish have developed an invasive
PDAC. We performed single cell RNA-sequencing (scRNA-seq) on 3 tumours at early
stages of pancreatic tumorigenesis and on 2 controls. We identified notably clusters
corresponding to acinar cells that are progressively losing the expression of acinar
genes and start to express the ductal marker sox9b, showing ADM occurrence
(metaplastic cells). Interestingly, Olfm4, a gene implicated in the JAK/STAT pathway,
is overexpressed in metaplastic cells. Preliminary analyses comparing the zebrafish
and murine metaplastic cells revealed that a large fraction of the differentially
expressed (DE) genes in zebrafish are also differentially expressed in the murine
metaplastic cells. These DE genes are mainly involved in translation and in unfolded
protein response (UPR).

Insulin orchestrates thyroid and lung cell lineage
divergence in human stem cell-derived organoids
Presenting author: Mirian Romitti
Université Libre de Bruxelles
Thyroid and lung share several steps during early development. In the anterior foregut
endoderm, NKX2.1 + progenitor cells give rise to thyroid follicular cells responsible for
the synthesis of thyroid hormones, regulators of body metabolism, growth, and
development. Although NKX2.1 + cells are also known to be critical for lung (airway
and alveolar cells) and forebrain development. Interestingly, both lung and thyroid
lineages tend to emerge together from Nkx2-1+ endodermal progenitors, during in vitro
differentiation of ESCs. Despite some signaling insights obtained from ESC-derived
organoid models, the molecular networks controlling the cell fate decision of NKX2.1 +
progenitors towards thyroid or lung epithelium are still largely unknown. Here we
demonstrate a hESC-derived organoid model where NKX2-1 expression is promoted
by doxycycline induction and in which by playing with signaling pathways modulation
we can determine the lineage choice towards thyroid or lung. Time-dependent
treatment with cAMP or hrTSH, dexamethasone and TGF-beta inhibitor results in
three-dimensional organized functional human thyroid organoids in vitro, which are
capable of restoring plasma thyroid hormone levels after transplantation into
immunodeficient hypothyroid mice. Surprisingly, addition of insulin to the cAMP culture
medium right after NKX2-1 induction, strongly suppressed the thyroid differentiation
efficiency and instead generates lung organoids containing all the cell types (airway
and alveolar cells). Finally, we demonstrate that pathways manipulation can determine
the cell fate of NKX2-1 cells and originate distinct fully mature organs, however, the
intrinsic mechanisms behind such effect are still unknown.

Cis-acting

regulatory

sequences

underlying

pancreas differentiation and disease
Presenting author: Jorge Ferrer
Regulatory genomics and diabetes lab. Genome Regulation Center-CRG and
CIBERDEM. Carrer Aiguader 88, Barcelona, Spain 08003
Mammalian genomes contain hundreds of thousands of cis-acting transcriptional
enhancers. Tens of thousands of enhancers are active in any particular cell type, and
this is thought to be a primary determinant of the specificity of transcriptional
phenotypes. The extent to which all enhancers carry out the same type of function,
however, is unclear.
Long non coding RNAs (lncRNAs) are widely proposed to provide another layer of
gene regulation, although their precise contribution to gene transcription is still poorly
understood, in part because only few examples have been dissected with genetic tools
I will present mouse and human genetic experimental models of two cis-regulatory
defects that cause diabetes. One study examines PTF1A enhancer mutations that
cause pancreas agenesis and neonatal diabetes. This analysis indicates that a subset
of enhancers can have a lead role within enhancer clusters, and are thus vulnerable
to pathogenic mutations. It also reveals unsuspected mechanisms underlying
epigenetic regulation of endocrine differentiation.
I will also present the functional and genetic dissection of a cis-regulatory lncRNA that
controls HNF1A, the most commonly mutated gene in human diabetes. This element,
which have named HASTER, is a transcriptional stabilizer that is distinct from
transcriptional silencers or enhancers, and mutations cause diabetes in mice.

Comprehensive characterization of pancreatic ductal
heterogeneity at single cell resolution
Presenting author : Meritxell Rovira
Universitat de Barcelona

Stem cells, immune evasion and metastasis in
colorectal cancer
Presenting author : Eduard Batlle
iCREA & Cancer Science Program. Institute for Research in Biomedicine (IRB
Barcelona). The Barcelona Institute of Science and Technology (BIST). Barcelona.
Spain
The Cancer Stem Cell (CSC) concept states that tumor growth, analogous to renewal
of healthy tissues, is fueled by small numbers of dedicated stem cells. It provides
attractive explanations for the clinical behavior of cancers and inspires treatment
strategies that specifically target CSCs, the 'beating heart' of the tumor. Over the past
years, an avalanche of studies has identified CSCs by expression of individual marker
genes but the nature and features of these cells remain largely uncharacterized. As a
case of example, LGR5 has been established as a bonafide marker of CSCs in
gastrointestinal tumors. Many CRCs contain abundant LGR5+ cells yet clonal analysis
suggests that only a small proportion of these cells function as CSCs. It is also known
that many CRCs contain few or no LGR5+ cells, yet these tumors may still exhibit a
hierarchical organization. Here, I will discuss our recent work on the functional states
adopted by LGR5+ cells during CRC progression and the role of this cell population in
chemotherapy resistance and metastatic dissemination

Non-mutational mechanisms of pancreatic cancer
initiation
Presenting author: Luis Arnes
Biotech Research and Innovation Center, University of Copenhagen
Gene alterations play a prominent role in driving cancer initiation and progression. Yet,
mutations on oncogenes (those genes that promote cancer) only transform cells under
certain cellular contexts. The mechanisms controlling neoplastic transformation
(oncogenic competence) are poorly understood in pancreatic ductal adenocarcinoma
(PDAC). In our laboratory, we have identified regulatory elements of pancreas
development and noncoding RNAs expressed from enhancers of developmental
transcription factors that potentiate or prevent tumor initiation. We hypothesize that
oncogenic competence relies on transcriptional programs and regulatory elements of
pancreas development, which become activated during pancreas regeneration and
can be exploited as novel theragnostic opportunities for this intractable disease. To
test this hypothesis, we use a combination of genetically modified mouse models,
acinar explants, and human embryonic stem cells. We are beginning to elucidate a
novel layer of gene regulation mediated by noncoding RNAs expressed from regulatory
elements of development with crucial impacts on cellular plasticity in development and
cancer.

The Wnt/TCF7L1 transcriptional repressor axis drives
primitive endoderm formation by antagonizing naive
and formative pluripotency
Presenting author: Frederic Lluis
Katholieke Universiteit Leuven
Early during preimplantation development and in heterogeneous mouse embryonic
stem cells (mESC) culture, pluripotent cells are specified towards either the primed
epiblast or the primitive endoderm (PE) lineage. Canonical Wnt signaling is crucial for
safeguarding naive pluripotency and embryo implantation, yet the role and relevance
of canonical Wnt inhibition during early mammalian development remains unknown.
Here, we demonstrate that transcriptional repression exerted by Wnt/TCF7L1
promotes PE differentiation of mESCs and in preimplantation inner cell mass. Timeseries RNA sequencing and promoter occupancy data reveal that TCF7L1 binds and
represses genes encoding essential naive pluripotency factors and indispensable
regulators of the formative pluripotency program, including Otx2 and Lef1.
Consequently, TCF7L1 promotes pluripotency exit and suppresses epiblast lineage
formation, thereby driving cells into PE specification. Conversely, deletion of Tcf7l1
abrogates PE differentiation without restraining epiblast priming. Taken together, our
study underscores the importance of transcriptional Wnt inhibition in regulating lineage
segregation in ESCs and preimplantation embryo development as well as identifies
TCF7L1 as key regulator of this process.

Cell plasticity in the esophagus squamous epithelium
: insights into columnar metaplasia development
Presenting author: Benjamin Beck
Université Libre de Bruxelles
Columnar metaplasia of the esophagus is defined as the replacement of the squamous
epithelium by a columnar epithelium. Several studies in mouse models have shown
that different cell populations from the squamo-columnar junction were competent to
initiate columnar metaplasia while esophageal keratinocytes were not. These studies
suggest that metaplasia reflects the competition between columnar and squamous
cells rather than the transdifferentiation of keratinocytes. Interestingly, it has been
demonstrated that a subset of Krt7+ squamous cells at the squamo-columnar junction
could initiate columnar metaplasia in vivo. However, the reason why Krt7+
keratinocytes would have the plasticity that allows their transdifferentiation, while
esophageal keratinocytes would not, is still unclear. Indeed, although several studies
reported that the activation of different pathways in keratinocytes can stimulate their
transdifferentiation in vitro, no one has ever described such a squamous-to-columnar
conversion of esophageal progenitors in vivo. For the past few years, our group aims
to identify mechanisms involved in cell plasticity and to challenge the competence of
esophageal cells to transdifferentiate in vivo.
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RNF43: a multifaceted tumor suppressor
Presenting author: Raquel Mejías Lugue
Institute for med. Microbiology, Immunology and Hygiene. Technical University of
Munich. Munich, Germany
Ring Finger protein 43 (RNF43) is an E3 ubiquitin ligase frequently mutated in tumors
of the gastrointestinal (GI) tract. While RNF43 was originally described as an inhibitor
of the Wnt signalling pathway in the colon, we could also define a role for RNF43 in
DNA damage response in the stomach, suggesting the involvement of this protein in
different pathways depending on the substrates ubiquitinated. In addition, certain
mutations found in tumors may alter RNF43 functionality and substrate specificity, as
recently shown for the most frequent mutation G659fs, which induces PI3K signaling.
To further study the function of this tumor suppressor, we have generated different
animal models carrying mutated Rnf43. Mutant mice develop tumors in the colon over
time and precancerous gastric lesions, both being worsened by infection-induced
inflammation. Our data indicate that, under inflammatory conditions, mutations in
RNF43 accelerate the onset of intestinal and gastric tumors and suggest RNF43
mutation status as a potential marker for tumor progression and therapy response.

KRAS4A, a splice variant of the KRAS oncogene,
plays a lead role in cancer biology
Presenting author: Malak Haidar
Université catholique de Louvain
The KRAS oncogene encodes two splice variants, namely KRAS4A and KRAS4B.
Levels of both transcripts vary across normal and tumor tissues, with KRAS4B being
the most abundantly expressed. Accordingly, it is recognized that KRAS4B has a
prominent role in tumorigenesis, while KRAS4A is considered to play an ill-defined
minor role. Here, we aim to unravel each isoform's functions by investigating cancers
frequently associated with KrasG12D oncogenic mutations, namely lung, pancreas,
and colorectal adenocarcinoma. To this end, we generated transgenic murine cancer
models that lack either KRAS4AG12D or KRAS4BG12D. We find that loss of
KRAS4BG12D reduces cancer development in the lung, and suppresses
tumorigenesis in the pancreas. In contrast, mice lacking KRAS4AG12D develop
cancer in the lung and pancreas. However, KRAS4AG12D-negative pancreatic ductal
adenocarcinoma fails to develop liver metastases due to impaired lipid metabolism.
Importantly, knockout of KRAS4AG12D reduces proliferation and increases apoptosis
in intestinal organoids. Moreover, we discover that both isoforms regulate autophagy
and macropinocytosis, in opposite ways: autophagy is inhibited by KRAS4BG12D but
enhanced

by

KRAS4AG12D,

whereas

macropinocytosis

is

increased

by

KRAS4BG12D but reduced by KRAS4AG12D. Collectively, our results uncover an
important role for KRAS4AG12D in tumor development and highlight the need to
consider the distinct functions of the two KRAS splice variants when developing antiKRAS therapeutic approaches.

System xc- prevents ferroptosis in pancreatic acinar
cells during acinar-to-ductal metaplasia
Presenting author: Zhaolong Pan
Vrije Universiteit Brussel
Acinar to ductal metaplasia (ADM) is one of the most notable features of pancreatitis.
It is also believed to be the initial step of pancreatic ductal adenocarcinoma (PDAC)
development concomitantly with the accumulation of oncogenic mutations. However,
the mechanism and regulation of ADM is not yet fully understood. In this study, we
examined the role of the cystine/glutamate antiporter system xc-, with SLC7A11 (xCT)
as specific subunit, which exports glutamate in exchange for extracellular cystine,
along the ADM process. A transient upregulation of xCT expression was observed at
early-stage ADM in both human and mouse cells. To further decipher the role of xCT,
gene silencing and pharmacological inhibition were investigated in a representative
cell line, and further validated in a knock-out mouse model. Acinar cells with depleted
or reduced xCT function showed a decrease in viability and an increase in cell death
relating to lipid peroxidation. Lower glutathione levels and more lipid ROS
accumulation were observed, which could be rescued by N-acetylcysteine (NAC) or
ferroptosis inhibitor treatment. In conclusion, we demonstrate that xCT is crucial for
fueling the glutathione pool and maintaining ROS balance during ADM, preventing
pancreatic acinar cells from undergoing ferroptosis.

Learning from the extreme: starvation induces nonalcoholic fatty liver in zebrafish, which is resolved by
mobilization of endo-lysosomal calcium stores
Presenting author: Sumeet Pal Singh
IRIBHM, Brussels
During starvation, vertebrates utilize the liver as a lipid storage organ. For instance,
patients suffering from anorexia nervosa, overnight fasted mice, and starved zebrafish
have been reported to develop fatty liver. Hepatic steatosis, in this case, creates and
energy reservoir that allows survival during long-term caloric deprivation. Nutrient
availability clears steatosis and returns the liver to baseline lipid deposition. In contrast
to hepatic steatosis caused by excessive calorie intake (i.e. Non-alcoholic fatty liver
disease), the mechanisms of starvation induced hepatic steatosis are barely studied at
all.
Here we take advantage of the transparency of the zebrafish larvae to develop a setup
that allows in vivo imaging of lipid droplets and intracellular calcium dynamics in the
zebrafish liver. We show a negative correlation between calcium oscillations and lipid
accumulation in the zebrafish liver. Specifically, starvation induced hepatic steatosis
and inhibited calcium waves. Further, feeding recommences calcium waves in the liver,
correlating with a decrease in the amount of lipid droplets in the organ. To functionally
test the relationship between calcium signaling and steatosis, we buffered calcium
signaling using a genetically encoded calcium scavenger. This accelerated the process
of steatosis development, suggesting calcium flux to be a regulator of lipid
accumulation.
Within the cell, calcium stored in endoplasmic reticulum (ER) is considered to be
responsible for calcium transients. However, other organelles such as endo-lysosomes
contains calcium at similar concentration as ER and has recently gained much
attention as a regulator of intracellular calcium level. Thus, we evaluated the potential
role of endo- lysosomal calcium to regulate intracellular calcium oscillations in vivo in
zebrafish liver. Our preliminary data suggests that activation of a lysosomal cation
channel, TPC2 increases calcium transients. Interestingly, this decreases steatosis

during starved state without introduction of food. This suggests that mobilization of
endo-lysosomal calcium stores could induce calcium oscillations in the liver cells,
which further would induce clearance of lipid droplets.
Currently, we are developing tools for sub-cellular imaging of calcium release from
endo- lysosomal compartment in vivo, and are interested to investigate the link
between TPC2 activity and lipophagy under physiological conditions. Additionally, it
would be of interest to test TPC2 activation as a method for reducing hepatic steatosis
in pathological conditions, such as in alcoholic and non-alcoholic liver disease.

Translational

reprogramming

through

tRNA

modifications in cancer and in the immune response
Presenting author: Alain Chariot
Laboratory of Medical Chemistry, GIGA Stem Cells, ULiege, CHU, Sart-Tilman, Liege,
Belgium
Translational reprogramming helps our cells to produce the proteome they need to
support tumor development and metastasis or to properly respond to signal from the
environment. RNA modifications have now been largely described and critically
regulate mRNA translation. U34 tRNA modifications are contributing to translational
reprogramming by promoting mRNA translation of still largely uncharacterized
candidates. Epithelial Elp3, a tRNA-modifying enzyme that chemically modify some
tRNAs, promotes Wnt-driven tumor initiation in the intestine, at least through Sox9
translation. Moreover, epithelial Elp3 also promotes breast cancer metastasis, at least
through Dek1 synthesis, a pathway that leads to the establishment of a Lef-1dependent metastatic gene signature in breast epithelial cells. Interestingly, tRNA
modifications are also involved in the immune response. Indeed, myeloid Elp3
promotes the polarization of anti-inflammatory M2 macrophages and blocks the
generation of pro-inflammatory M1 macrophages. As a result, myeloid Elp3 limits the
production of pro-inflammatory cytokines in intestinal colitis. Finally, Elp3 promotes a
type 2 immune response in the intestine upon helminth infections, at least through tuft
cell differentiation. Therefore, our work defines molecular and cellular mechanisms
through

which

some

tRNA

modifications,

and

reprogramming, are involved in cancer and immunity.

by

extension,

translational

Pluripotent stem cells for modeling development and
disease
Presenting author: Darrel Kotton
Center for Regenerative Medicine, Boston University and Boston Medical Center,
Boston, MA
The directed differentiation in vitro of mouse or human pluripotent stem cells into
developing definitive endodermal progenitors or their downstream lineages provides
access to cells that may be otherwise difficult to study in vivo, particularly in humans.
This presentation will review how this in model system has advanced an understanding
of basic mechanisms that regulate endodermal cell fate decisions, particularly focused
on lung and thyroid fates and the maturation of their epithelial progeny. By
combinatorial stimulation of key evolutionarily conserved signaling pathways in serum
free conditions we generate populations of relatively undifferentiated lung or thyroid
epithelial precursors. These progenitors identified by NKX2-1 expression can be sorted
to purity using either knock in reporters or cell surface markers and can give rise to a
diversity of more differentiated thyroid follicular, lung alveolar, or lung airway lung
progeny, including cells reminiscent of mature type 2 alveolar epithelial cells. These
models provide platforms for modeling genetic lung or thyroid diseases, enable the
development of new regenerative cell-based therapies, and provide an understanding
of the mechanisms that regulate endodermal cell fate decisions.

Deconstructing the liver and pancreas lineages: paths
and plasticity
Presenting author: Francesca Spagnoli
King’s College London

Modeling human extraembryonic mesoderm cells
using naive pluripotent stem cells
Presenting author: Bradley Balaton
Katholieke Universiteit Leuven
Very little is known about the human embryo just after it implants into the uterus, and
understanding development is key to solving many fertility and developmental issues.
Many aspects of development differ between species, supporting the need for human
models of development. A hallmark of primate postimplantation embryogenesis is the
specification of extraembryonic mesoderm (EXM) before gastrulation, in contrast to
rodents where this tissue is formed only after gastrulation. Due to its emergence postimplantation, there are technical and ethical limitations to studying human EXM in vivo.
Excitingly, we discovered that naive human pluripotent stem cells are competent to
differentiate into EXM cells (EXMCs). Characterizing in vitro EXMCs, we demonstrated
that the transcriptome and epigenome of in vitro EXMCs closely resemble that of
human and monkey embryo EXM. EXMCs are specified by inhibition of Nodal signaling
and GSK3B, and are maintained by mTOR and BMP4 signaling activity. Additionally,
in vitro EXMCs are mesenchymal, can arise from an epiblast intermediate and are
capable of self-renewal. We also find that most of the rare off-target cells within human
blastoids (Kagawa et al., 2021) correspond to EXMCs, demonstrating the need to
further our understanding of this cell type. In vitro-derived EXMCs provide a novel
model to study the role of EXM, and its derivative cell types, in human development.
Our study impacts our ability to model and study the molecular mechanisms of early
human embryogenesis and related defects.

Applying spatial transcriptomics across species to
unravel evolutionary conserved cell-cell interactions
within the liver
Presenting author: Martin Guilliams
UGent

POSTERS

[1] Analysis of blood vascular remodelling and
wobble uridine tRNA modifications during
pancreatitis
Elias Aajja, Siam Mahibullah, Francesca Rapino, Pierre Close, Christophe E.
Pierreux
Université catholique de Louvain
Presenting author: Elias Aajja
Pancreatitis or inflammation of the pancreas is one of the most common diseases
affecting the pancreas and that increases the risk of pancreatic cancer development.
This inflammatory condition considerably alters the composition and organization of
the pancreatic parenchyma, with immune infiltration, fibrosis, and acinar-to-ductal
epithelial metaplasia. Using a mouse model of pancreatitis, we furthermore evidenced
and quantified morphological and functional changes of the blood vascular network.
The inflamed blood vessels are more dilated and leakier, which leads to an exudate.
We observed a disrupted VE-cadherin distribution that is potentially Vegfa-dependent
and that may explain the observed leakage. On the other hand, we discovered that
pancreatitis is accompanied by an increased expression of wobble uridine tRNA
modifying enzymes Elp1-6 and Ctu1-2, which may cause codon-dependent expression
changes in metaplastic cells. Since we observed that knock-down of ELP1 in a human
pancreatic cancer cell line had a negative impact on HIF1α translation and VEGFA
transcription, a putative role for these modified tRNAs in pancreatic epithelial cells is
expected. We therefore optimized a protocol of pancreas dissociation and
fluorescence-activated cell sorting for the study of the transcriptome and proteome of
pancreatic epithelial cells. Future work will aim at studying the impact of Vegfa loss on
the newly described pancreatitis-associated vascular changes, as well as unravelling
the function of wobble uridine tRNA modifications and codon-dependent expression
changes in pancreatitis.

[2] Functional role of Pcdh10 in murine brain
development
Tania Aerts, Anneleen Boonen, Lieve Geenen, Nathan Vanalken, Elise Pepermans,
Geert Baggerman, Markus Wöhr, Frans Van Roy and Eve Seuntjens
Katholieke Universiteit Leuven
Presenting author: Tania Aerts
Protocadherin10 (Pcdh10) is a member of the transmembrane calcium-dependent
adhesion protein (cadherin) superfamily. Pcdh10 is strongly expressed in the
developing and early postnatal brain, where it is postulated to play a role in the
formation and fine-tuning of neural circuits. Intriguingly, mutations or copy number
variations in the genomic sequence coding for PCDH10 or in its regulatory region have
been linked to the occurrence of Autism Spectrum Disorder (ASD) in humans. We
investigated the role and mechanism of action of Pcdh10 in the developing brain.
Several studies point towards a perturbed balance between excitatory neurons and
inhibitory interneurons resulting from defects in their generation, migration and
functional integration during embryonic development as the basis of ASD. We
investigated the proliferation, neuronal migration and axonal connectivity in control,
interneuron-specific KO and complete KO during brain development. Within the
amygdala, conditional loss of Pcdh10 reduced the amount of a subpopulation of
interneurons, linking Pcdh10 to the regulation of the fear circuitry. In addition, both
complete and conditional Pcdh10 KO pups (P6) showed abnormal ultrasonic
vocalizations. Moreover, we created a tagged Pcdh10 mouse to investigate the action
mechanism of Pcdh10 in the context of neural development in vivo. Domain-specific
overexpression plasmids, including full-length (FL), extracellular domain (ECD) and
intracellular domain (ICD) PCDH10 fused to eGFP were created to elucidate the
subcellular localization and function of each domain in vitro and vivo. These studies
aid our analysis of downstream signaling pathways that Pcdh10 can activate to
regulate its function.

[3] Modeling human extraembryonic mesoderm cells
using naive pluripotent stem cells
Thi Xuan Ai Pham, Amitesh Panda, Harunobu Kagawa, San Kit To, Cankat Ertekin,
Grigorios Georgolopoulos, Sam S.F.A. van Knippenberg, Ryan Nicolaas Allsop,
Alexandre Bruneau, Jonathan Sai-Hong Chui, Lotte Vanheer, Adrian Janiszewski,
Joel Chappell, Michael Oberhuemer, Raissa Songwa Tchinda, Irene Talon, Sherif
Khodeer, Janet Rossant, Frederic Lluis, Laurent David, Nicolas Rivron, Bradley Philip
Balaton and Vincent Pasque
Katholieke Universiteit Leuven
Presenting author: Bradley Balaton
Very little is known about the human embryo just after it implants into the uterus, and
understanding development is key to solving many fertility and developmental issues.
Many aspects of development differ between species, supporting the need for human
models of development. A hallmark of primate postimplantation embryogenesis is the
specification of extraembryonic mesoderm (EXM) before gastrulation, in contrast to
rodents where this tissue is formed only after gastrulation. Due to its emergence postimplantation, there are technical and ethical limitations to studying human EXM in vivo.
Excitingly, we discovered that naive human pluripotent stem cells are competent to
differentiate into EXM cells (EXMCs). Characterizing in vitro EXMCs, we demonstrated
that the transcriptome and epigenome of in vitro EXMCs closely resemble that of
human and monkey embryo EXM. EXMCs are specified by inhibition of Nodal signaling
and GSK3B, and are maintained by mTOR and BMP4 signaling activity. Additionally,
in vitro EXMCs are mesenchymal, can arise from an epiblast intermediate and are
capable of self-renewal. We also find that most of the rare off-target cells within human
blastoids (Kagawa et al., 2021) correspond to EXMCs, demonstrating the need to
further our understanding of this cell type. In vitro-derived EXMCs provide a novel
model to study the role of EXM, and its derivative cell types, in human development.
Our study impacts our ability to model and study the molecular mechanisms of early
human embryogenesis and related defects.

[4] Sox4-dependent acinar cell plasticity in
pancreatic regeneration and cancer initiation.
Jonathan Baldan, Yves Heremans, Luc Bouwens, Patrick Jacquemain, Ilse Rooman,
Véronique Lefebvre, Luis Arnes.
BRIC
Presenting author: Jonathan Baldan
Introduction - Upon acute inflammation of the pancreas, acinar cells reprogram and
activate a molecular program enabling pancreas regeneration. However, somatic
mutations in the Kras proto-oncogene prevents pancreas regeneration and induce
neoplastic transformation of acinar cells, which develop into precursor lesions of
pancreatic cancer (PanINs).
Results – By comparative sequencing analysis we defined transcription factor Sox4 as
significantly induced in acinar cells upon tissue injury and in precancerous pancreatic
cancer lesions in mouse and human. Tissue injury and conditional deletion of Sox4 in
adult mouse acinar cells resulted in the upregulation of markers of neoplastic
transformation, decrease of proliferation and formation of well-defined lesions when
compared to Sox4 wild type pancreata. GSEA defined a significant increase Il6-JakStat3 hallmarks. However, refinement of the pancreas was not altered, and the
pancreas reacquired normal histological and molecular features. Upon induction of
cancer initiation by tissue injury and KrasG12D expression in acinar cells, deletion of
Sox4 resulted in the absence of differentiated cells characteristic of pancreatic cancer
precursor lesions i.e., mucin-producing and Dclk1+ tuft-like cells, but appearance of
serous-like cysts with flattened epithelium.
Conclusion – Sox4 functions as a pro-differentiation factor and tumor suppressor.
These findings will open avenues to restrain autonomous processes of cellular
transformation.

[5] The adaptive osmolar response couples growth
arrest and lineage maturation to stabilize pluripotent
terminal differentiation
Jonathan Sai-Hong Chui, Teresa Izuel Idoype, Paraskevi Athanasouli, Ben van der
Veer, Tine Tricot, Ruben Boon, Catherine Verfaillie, Frederic Lluis Vinas
Katholieke Universiteit Leuven
Presenting author: Jonathan Chui
Terminal differentiation is the most common and stable state that cells achieve in adult
organisms as it allows cells to reach their final cellular function. During this state, cells
will exit the cell cycle and exhibit a mature transcriptional signature. Although extensive
studies have led to the establishments of cellular in vitro models, these systems still
resemble an immature and proliferating phenotype. Therefore, there is a high need to
understand how terminal differentiation can be achieved and maintained under culture
conditions. Here, we show that hyperosmolar conditions guide terminal differentiation
in endodermal and mesodermal lineages by promoting cell cycle exit and
transcriptional maturation. Our results show that hyperosmolarity induces a p53independent upregulation of CDK inhibitors, leading to a growth arrest without inducing
apoptosis. While the cell cycle exit relies on the activation of the NF-kB pathway,
hyperosmolarity suppresses Wnt signaling to promote cellular maturation. Although
hyperosmolarity is often linked to short-term cellular stress, we show that prolonged
stabilizes terminal differentiation in iPSC-derived models.

[6] Sox9: a gearbox for ductular reaction?
Arthur de Schaetzen, Maxime De Rudder, Natacha Feza Bingi, Aurélien Pottier,
Isabelle Leclercq
Université catholique de Louvain
Presenting author: Arthur de Schaetzen
Chronic hepatocellular injury prompts the biliary cells to expand in the liver lobule, a
process called ductular reaction (DR). Cells of the DR enclose a population of liver
progenitor cells (LPCs) able to differentiate into hepatocytes, offering a path for
regeneration. Unfortunately, this process is poorly efficient and DR-derived
hepatocytes account for only a small percentage of all hepatocytes. Herein, we
proposed that the depletion of Sox9 enhances the differentiation of LPCs in
hepatocytes. Tamoxifen-induced OPNiCreERT2/+:Rosa26RYFP/YFP:Sox9fl/fl adult
mice were used to abrogate the expression of Sox9 in DR cells while tracking their
fate. We compared LPC-mediated regeneration in mice with chronic hepatocellular
injury induced by chronic CCl4 injections. Sox9 silencing in biliary cells reduced the
expansion of the DR during chronic liver injury. However, the number of DR-derived
hepatocytes was not different whether Sox9 was silenced and DR reduced or not. In
another experiment, Sox9 was silenced after long term CCl4, i.e. after the expansion
of the DR had happened. In this case, the number of LPC-derived hepatocytes was
increased 10-fold. In conclusion, Sox9 is required for the expansion of DR, whereas its
absence in DR cells ushers LPCs to commit to hepatocyte lineage in chronic
hepatocellular damage.

[7] Expression and functions of the ectopically
expressed mouse olfactory receptors Olfr78 and
Olfr558 in the intestinal tract
Gilles Dinsart1, Morgane Leprovots1, Sandra Huysseune2, Alex Veithen2, Marc
Parmentier1, Gilbert Vassart1, Marie Isabelle Garcia1
1Institut de recherche interdisciplinaire en biologie humaine et moléculaire (IRIBHM),
ULB 2Chemcom, S.A. Université Libre de Bruxelles
Presenting author: Gilles Dinsart
The intestinal epithelium contains multiple Enteroendocrine cells (EECs) subtypes,
each producing a defined set of hormones and playing diverse physiological roles (i.e.
gut motility control, appetite regulation or insulin secretion). The aim of the PhD project
is to explore the potential role of two olfactory receptors (ORs) sensing short chain fatty
acids (SCFA) and ectopically expressed in EECs, Olfr78 and Olfr558, in gut
homeostasis in the mouse model. First, characterization of the expression pattern of
ORs along the mouse digestive tract has revealed a regional-specific expression
profile by RNAseq, RNAscope and qRT-PCR experiments using the reporter knockin/knock-out Olfr78-GFP/LacZ mouse line. Olfr78 was detected in L and EC subtypes,
mostly localized in the distal small intestine and in the colon. Second, the in vivo
relevance of Olfr78 in the gut epithelium has been studied using the Olfr78-GFP/LacZ
mouse line. Transcriptomic analyses revealed a deficient terminal differentiation into
the serotonin-producing Enterochromaffin subtype in absence of Olfr78 expression
while differentiation towards the L cell lineage, secreting GLP-1 and PYY, was not
affected. Olfr78 knock-out also impacts the global colon epithelium physiology as well
as mice fecal microbiota. Altogether, these data indicate that Olfr78 plays a role in
intestinal homeostasis.

[8] 3-dimensional imaging and targeted inactivation
of genes reveal a role of axon guidance genes in
liver morphogenesis
Catalina De Schrevel, Lila Gannoun, Sabine Cordi, Frédéric P. Lemaigre
Université catholique de Louvain
Presenting author: Lila Gannoun
Bile ducts, portal vein and hepatic artery develop coordinately to form the portal tract
during liver morphogenesis, but how this coordination is orchestrated remains unclear.
To address this issue, we hypothesized that 3-dimensional (3D) organization and
interactions between periportal mesenchyme, duct and artery control portal tract
morphogenesis. We first imaged the portal tract in 3D in developing mouse livers. We
found that mesenchyme differentiation precedes biliary development, and that the
mesenchyme is not distributed homogeneously around the portal vein. We next FACSpurified cholangiocytes and adjacent mesenchymal cells at various stages of liver
development in mouse embryos and subjected the cells to RNAseq analysis. The data
suggested that axon guidance genes were candidate regulators of morphogenesis.
Following cell-specific and spatial expression analyses of axon guidance pathway
genes, we performed functional analyses on Slit/Robo and Netrin/Netrin receptor pairs.
Using a Cre-loxP strategy, we showed that Slit/Robo and Netrin signaling were
dispensable for biliary morphogenesis, but that Slit/Robo is required in the
mesenchyme for normal hepatic artery formation. To conclude, we provided a highresolution 3D description of the portal tract organization at several developmental
stages in the mouse and found that cell-cell interactions mediated by axon guidance
genes control hepatic artery formation.

[9] Identifying novel FoxO1 liver regulators during
fasting-refeeding regime
Presenting author: INES GARTEIZGOGEASCOA SUNER
Université Libre de Bruxelles
Adaptation to changes in nutrient availability is critical for all organisms. Fasting is
present in pathological situations such as eating disorders but also in different religious
and cultural practices. The liver represents a metabolic hub allowing vertebrates to
cope with these nutritional challenges. At the hepatocyte level, nutritional inputs induce
a complex array of changes in posttranslational modifications (PTMs) controlling
protein function. In this study, we aim to investigate the effects of a fasting-refeeding
regime, a model of irregular eating, on the hepatic foxo1a PTMs using zebrafish as a
model organism. FoXO1 is a key regulator of hepatic glucose production and lipid
metabolism. Its activity is regulated by phosphorylation affecting its subcellular
distribution, DNA binding and degradation. We identified that contrary to our current
knowledge starvation induces the localization of FoxO1 to the cytoplasm via the three
consensus phosphorylation sites for Akt whereas refeeding leads to activation of
insulin and p38 MAPK pathway and induces the localization of FoxO1 to the nucleus
where it acts as a transcription factor mediating adaptation to nutrient excess/stress.
Moreover, we analyse a foxo1a mutant to expand our knowledge on the role of this
evolutionary conserved transcription factor under both low and high nutrient conditions.

[10] Characterization of the different steps of
pancreatic cancer progression in zebrafish by
scRNA-seq.
Goossens Chiara, Kessels Maurijn, Lolos Colin, Leduc Arthur, Massoz Laura,
Lavergne Arnaud, Manfroid Isabelle, Peers Bernard and Voz Marianne
Université de Liège
Presenting author: Chiara Goossens
Pancreatic cancer is one of the deadliest cancers mainly because of the late diagnosis.
Precisely defining the first steps of the disease would therefore be a great asset in the
search for biomarkers. For that purpose, we generated a zebrafish model of pancreatic
ductal adenocarcinoma (PDAC) by expressing GFP-KrasG12D protein in acinar cells
and an inactive form of the tumour suppressor TP53. Fish developed tumours from 4
months onwards including hyperplasia of the pancreatic tissue, acinar-to-ductal
metaplasia (ADM) and at 1-year, about 15% of the fish have developed an invasive
PDAC. We performed single cell RNA-sequencing (scRNA-seq) on 3 tumours at early
stages of pancreatic tumorigenesis and on 2 controls. We identified notably clusters
corresponding to acinar cells that are progressively losing the expression of acinar
genes and start to express the ductal marker sox9b, showing ADM occurrence
(metaplastic cells). Interestingly, Olfm4, a gene implicated in the JAK/STAT pathway,
is overexpressed in metaplastic cells. Preliminary analyses comparing the zebrafish
and murine metaplastic cells revealed that a large fraction of the differentially
expressed (DE) genes in zebrafish are also differentially expressed in the murine
metaplastic cells. These DE genes are mainly involved in translation and in unfolded
protein response (UPR).

[11] KRAS4A, a splice variant of the KRAS
oncogene, plays a lead role in cancer biology
Presenting author: Malak Haidar
Université catholique de Louvain
The KRAS oncogene encodes two splice variants, namely KRAS4A and KRAS4B.
Levels of both transcripts vary across normal and tumor tissues, with KRAS4B being
the most abundantly expressed. Accordingly, it is recognized that KRAS4B has a
prominent role in tumorigenesis, while KRAS4A is considered to play an ill-defined
minor role. Here, we aim to unravel each isoform's functions by investigating cancers
frequently associated with KrasG12D oncogenic mutations, namely lung, pancreas,
and colorectal adenocarcinoma. To this end, we generated transgenic murine cancer
models that lack either KRAS4AG12D or KRAS4BG12D. We find that loss of
KRAS4BG12D reduces cancer development in the lung, and suppresses
tumorigenesis in the pancreas. In contrast, mice lacking KRAS4AG12D develop
cancer in the lung and pancreas. However, KRAS4AG12D-negative pancreatic ductal
adenocarcinoma fails to develop liver metastases due to impaired lipid metabolism.
Importantly, knockout of KRAS4AG12D reduces proliferation and increases apoptosis
in intestinal organoids. Moreover, we discover that both isoforms regulate autophagy
and macropinocytosis, in opposite ways: autophagy is inhibited by KRAS4BG12D but
enhanced by KRAS4AG12D, whereas macropinocytosis is increased by
KRAS4BG12D but reduced by KRAS4AG12D. Collectively, our results uncover an
important role for KRAS4AG12D in tumor development and highlight the need to
consider the distinct functions of the two KRAS splice variants when developing antiKRAS therapeutic approaches.

[12] Role of Stabilin-1+ macrophages in pancreatitis
and pancreatic ductal adenocarcinoma
Hélène Lefort, Fairouz Chahinez Djaaba, Catherine Spourquet, Pascale Lemoine,
Christophe Pierreux
Université catholique de Louvain
Presenting author: Hélène Lefort
Pancreatitis is an inflammatory disease affecting the pancreas. Pancreatitis also
constitutes a fertile ground for the development of the deadly pancreatic ductal
adenocarcinoma (PDAC). Both diseases are characterized by a strong
fibroinflammatory reaction, within which macrophages, known to play
immunosuppressive roles in many cancers, are found in abundance. This project
focuses on a subpopulation of immunosuppressive macrophages expressing the
scavenger receptor Stabilin-1. These Stabilin-1+ macrophages, found in several
tumors and in the placenta, are considered to be immunosuppressive and to promote
progression of tumor allografts. We recently found that Stabilin-1 expression is rapidly
increased upon induction of pancreatitis and that the protein is found in CD206+
immunosuppressive macrophages. Induction of pancreatitis in a constitutive Stabilin-1
knock-out mouse model showed no difference in disease development and similar
recruitment of macrophages as compared to wild-type mice. We are now studying the
role of this subpopulation of macrophages in post-pancreatitis tissue regeneration.
Using a PDAC mouse model, we also showed the presence of Stabilin-1+
immunosuppressive macrophages in tissues presenting pancreatic intraepithelial
neoplasia (PanINs), a precursor lesion of pancreatic cancer. Future work will evaluate
the impact of Stabilin-1 loss on the time-course of PanINs/PDAC development, and
investigate the function of this macrophage population in PanINs/PDAC. We will also
compare the role of Stabilin-1+ macrophages in PDAC mouse model and allografts of
pancreatic cancer cell lines.

[13] Role of the RNA-binding proteins G3BP1/2 in
pancreatic tumorigenesis
Maxime Libert, Mohamad Assi, Didier Vertommen, Sébastien Pyr dit Ruys, Younes
Achouri and Patrick Jacquemin
Université catholique de Louvain
Presenting author: Maxime Libert
Pancreatic cancer, also called pancreatic ductal adenocarcinoma (PDAC), is formed
from neoplastic lesions called pancreatic intraepithelial neoplasia (PanIN). In mice, it
has been shown that PanIN are formed from pancreatic acinar cells. In the present
study, we aim to identify and characterize a putative translational control mechanism
involved in PDAC initiation and progression. We found that PanIN initiation could
depend on a translation control mechanism of the proteins involved in the KRAS
signalling pathway. In line with this observation, PanIN formation is associated with an
increased mRNA expression of many RNA binding proteins (RBP) whose involvement
in translational control mechanisms is well known. Here, we focus on two of these
RBPs, G3BP1 and G3BP2. We observe that both proteins were highly expressed in
PanIN. In addition, immunoprecipitation coupled to mass spectrometry and
immunolabeling reveal the interaction of nucleoporins and transportin-1 with G3BP1
and G3BP2 in acinar cells; this suggest that their perinuclear localization observed
specifically in this cell type is related to a role in nuclear transport. Furthermore, we
also found interactions between G3BP1/2, CAPRIN1 and USP10 which occur both in
acinar cells and PanIN. Interestingly, it is known that a complex of these 4 proteins is
important for the translation of interferon-stimulated mRNAs during viral infection. To
deepen our understanding of the roles of G3BP1/2, we recently generated by
CRISPR/Cas9 two mouse models allowing conditional inactivation of G3bp1 and
G3bp2.

[14] The Wnt/TCF7L1 transcriptional repressor axis
drives primitive endoderm formation by
antagonizing naive and formative pluripotency.
Paraskevi Athanasouli, Martina Balli, Anchel De Jaime-Soguero, Annekatrien Boel,
Sofia Papanikolaou, Bernard K. van der Veer, Adrian Janiszewski, Annick Francis,
Youssef El Laithy, Antonio Lo Nigro, Francesco Aulicino, Kian Peng Koh, Vincent
Pasque, Maria Pia Cosma, Catherine Verfaille , An Zwijsen, Bjorn Heindryckx ,
Christoforos Nikolaou, and Frederic Lluis
Katholieke Universiteit Leuven
Presenting author: Frederic Lluis
Early during preimplantation development and in heterogeneous mouse embryonic
stem cells (mESC) culture, pluripotent cells are specified towards either the primed
epiblast or the primitive endoderm (PE) lineage. Canonical Wnt signaling is crucial for
safeguarding naive pluripotency and embryo implantation, yet the role and relevance
of canonical Wnt inhibition during early mammalian development remains unknown.
Here, we demonstrate that transcriptional repression exerted by Wnt/TCF7L1
promotes PE differentiation of mESCs and in preimplantation inner cell mass. Timeseries RNA sequencing and promoter occupancy data reveal that TCF7L1 binds and
represses genes encoding essential naive pluripotency factors and indispensable
regulators of the formative pluripotency program, including Otx2 and Lef1.
Consequently, TCF7L1 promotes pluripotency exit and suppresses epiblast lineage
formation, thereby driving cells into PE specification. Conversely, deletion of Tcf7l1
abrogates PE differentiation without restraining epiblast priming. Taken together, our
study underscores the importance of transcriptional Wnt inhibition in regulating lineage
segregation in ESCs and preimplantation embryo development as well as identifies
TCF7L1 as key regulator of this process.

[15] Intestinal regeneration: contribution to the
identification of the cell lineages involved
Valeria Fernandez Vallone, Morgane Leprovots, Gabriela Vasile, Anne Lefort,
Frederick Libert, Marie-Isabelle Garcia, Gilbert Vassart.
Université Libre de Bruxelles
Presenting author: Maryam Marefati
With the initial aim to study Lgr4 function in intestinal mesenchymal cells, we made the
serendipitous observation that collagenase treatment of intestinal tissue of adult mice
generates cells growing in matrigel as immortal cystic spheroids. Contrary to classical
EDTA-derived organoids, these spheroids display poor intestinal differentiation and are
independent of Rspondin/Noggin/EGF for growth. Their transcriptome resembles
strikingly that of fetal intestinal spheroids, with downregulation of CBC markers (Lgr5,
Ascl2, Smoc2, Olfm4). In addition, they display upregulation of inflammatory and
mesenchymal genetic programs, together with robust expression YAP target genes, a
phenotype reminiscent of regenerating intestinal epithelium. Lineage tracing
experiments demonstrate that the cells at the origin of adult spheroids belong to a
separate developmental lineage and contribute to intestinal regeneration following
ablation of Lgr5+ve stem cells.

[16] Heterotopia of salivary gland tissue in the
pancreas
Sandrina Martens, Katarina Coolens, Pierre Lefesvre, Ilse Rooman
Vrije Universiteit Brussel
Presenting author: Sandrina Martens
Heterotopia is the occurrence of normal tissue at an abnormal location. Salivary gland
heterotopia occurs mostly in the head and neck region, rarely in regions such as the
rectum, but have never been demonstrated in the pancreas. Here, we embedded
human tissue from the pancreatic location in paraffin. HE staining and
immunohistochemical stainings were done for multiple markers of healthy and
diseased salivary gland, which confirmed heterotopic tissue of a healthy salivary gland,
specifically the submandibular gland. We show for the first time that salivary gland
heterotopia can occur in the pancreas.

[17] System xc- prevents ferroptosis in pancreatic
acinar cells during acinar-to-ductal metaplasia
Zhaolong Pan, Jan-Lars Van den Bossche, Eva Rodriguez Aznar, Ann Massie,
Hideyo Sato, Marco Mambretti, Ilse Rooman
Vrije Universiteit Brussel
Presenting author: Zhaolong Pan
Acinar to ductal metaplasia (ADM) is one of the most notable features of pancreatitis.
It is also believed to be the initial step of pancreatic ductal adenocarcinoma (PDAC)
development concomitantly with the accumulation of oncogenic mutations. However,
the mechanism and regulation of ADM is not yet fully understood. In this study, we
examined the role of the cystine/glutamate antiporter system xc-, with SLC7A11 (xCT)
as specific subunit, which exports glutamate in exchange for extracellular cystine,
along the ADM process. A transient upregulation of xCT expression was observed at
early-stage ADM in both human and mouse cells. To further decipher the role of xCT,
gene silencing and pharmacological inhibition were investigated in a representative
cell line, and further validated in a knock-out mouse model. Acinar cells with depleted
or reduced xCT function showed a decrease in viability and an increase in cell death
relating to lipid peroxidation. Lower glutathione levels and more lipid ROS
accumulation were observed, which could be rescued by N-acetylcysteine (NAC) or
ferroptosis inhibitor treatment. In conclusion, we demonstrate that xCT is crucial for
fueling the glutathione pool and maintaining ROS balance during ADM, preventing
pancreatic acinar cells from undergoing ferroptosis.

[18] Role of ascl1 in the enteric neuronal subtype
differentiation in zebrafish (Danio rerio).
Nastasia Popowycz, Leen Uyttebroek, Jean-Pierre Timmermans, Guy Hubens, Luc
van Nassauw
Universiteit Antwerpen
Presenting author: Nastasia Popowycz
Occasionally, the development of the enteric nervous system (ENS) is disturbed,
resulting in congenital enteric neuropathies. Currently, surgery remains the main
treatment, but often causes post-operative complications. Stem cell therapy is a
promising alternative, but requires more insights in the neuronal differentiation.
Previously, a selection of transcription factors and signalling molecules was made to
be investigated in the zebrafish ENS. The zebrafish is a suitable experimental model
due to a genetic resemblance of 70% to humans and a fast generation time. A
promising candidate target gene that appeared after analysis of the spatiotemporal
expression profiles, is ascl1. The present study aimed to unravel the role of ascl1 in
the zebrafish enteric neuronal development. Immunohistochemistry revealed in
zebrafish larvae (72 hours post fertilisation (hpf)) that Ascl1+ cells were localised at the
level of the mid- and distal intestine. Also cells co-expressing Ascl1 and Hu, and Ascl1
and serotonin were detected. Intestinal whole mounts of adult zebrafish revealed colocalisation of Ascl1 and α-tubulin in nerve fibres and cells. Additionally,
Ascl1+/Hu+/serotonin+ and Ascl1+/Hu+/calretinin+-expressing cells were observed.
These findings suggest ascl1-involvement in the development of serotonin- and
calretinin-expressing neurons. Next, ascl1-functioning on the development of these
neurons will be investigated through gene knockdown experiments.

[19] Calcium oscillations regulate lipid flux in vivo
during zebrafish liver development
Sumeet Pal Singh
Université Libre de Bruxelles
Presenting author: Macarena Pozo-Morales
During starvation, vertebrates utilize the liver as a lipid storage organ. For instance,
patients suffering from anorexia nervosa, overnight fasted mice, and starved zebrafish
have been reported to develop fatty liver. Hepatic steatosis, in this case, creates and
energy reservoir that allows survival during long-term caloric deprivation. Nutrient
availability clears steatosis and returns the liver to baseline lipid deposition. In contrast
to hepatic steatosis caused by excessive calorie intake (i.e. Non-alcoholic fatty liver
disease), the mechanisms of starvation induced hepatic steatosis are barely studied at
all. Here we take advantage of the transparency of the zebrafish larvae to develop a
setup that allows in vivo imaging of lipid droplets and intracellular calcium dynamics in
the zebrafish liver. We show a negative correlation between calcium oscillations and
lipid accumulation in the zebrafish liver. Specifically, starvation induced hepatic
steatosis and inhibited calcium waves. Further, feeding recommences calcium waves
in the liver, correlating with a decrease in the amount of lipid droplets in the organ. To
functionally test the relationship between calcium signaling and steatosis, we buffered
calcium signaling using a genetically encoded calcium scavenger. This accelerated the
process of steatosis development, suggesting calcium flux to be a regulator of lipid
accumulation. Withing the cell, calcium stored in endoplasmic reticulum (ER) is
considered to be responsible for calcium transients. However, other organelles such
as endo-lysosomes contains calcium at similar concentration as ER and has recently
gained much attention as a regulator of intracellular calcium level. Thus, we evaluated
the potential role of endo- lysosomal calcium to regulate intracellular calcium
oscillations in vivo in zebrafish liver. Our preliminary data suggests that activation of a
lysosomal cation channel, TPC2 increases calcium transients. Interestingly, this
decreases steatosis during starved state without introduction of food. This suggests
that mobilization of endo-lysosomal calcium stores could induce calcium oscillations in
the liver cells, which further would induce clearance of lipid droplets. Currently, we are
developing tools for sub-cellular imaging of calcium release from endo- lysosomal
compartment in vivo, and are interested to investigate the link between TPC2 activity
and lipophagy under physiological conditions. Additionally, it would be of interest to
test TPC2 activation as a method for reducing hepatic steatosis in pathological
conditions, such as in alcoholic and non-alcoholic liver disease.

[20] Insulin orchestrates thyroid and lung cell
lineage divergence in human stem cell-derived
organoids
Justine Choeur, Adrien Tourneur, Barbara F. Fonseca, Pierre Gillotay, Sumeet Pal
Singh and Sabine Costagliola
Université Libre de Bruxelles
Presenting author: Mirian Romitti
Thyroid and lung share several steps during early development. In the anterior foregut
endoderm, NKX2.1 + progenitor cells give rise to thyroid follicular cells responsible for
the synthesis of thyroid hormones, regulators of body metabolism, growth, and
development. Although NKX2.1 + cells are also known to be critical for lung (airway
and alveolar cells) and forebrain development. Interestingly, both lung and thyroid
lineages tend to emerge together from Nkx2-1+ endodermal progenitors, during in vitro
differentiation of ESCs. Despite some signaling insights obtained from ESC-derived
organoid models, the molecular networks controlling the cell fate decision of NKX2.1 +
progenitors towards thyroid or lung epithelium are still largely unknown. Here we
demonstrate a hESC-derived organoid model where NKX2-1 expression is promoted
by doxycycline induction and in which by playing with signaling pathways modulation
we can determine the lineage choice towards thyroid or lung. Time-dependent
treatment with cAMP or hrTSH, dexamethasone and TGF-beta inhibitor results in
three-dimensional organized functional human thyroid organoids in vitro, which are
capable of restoring plasma thyroid hormone levels after transplantation into
immunodeficient hypothyroid mice. Surprisingly, addition of insulin to the cAMP culture
medium right after NKX2-1 induction, strongly suppressed the thyroid differentiation
efficiency and instead generates lung organoids containing all the cell types (airway
and alveolar cells). Finally, we demonstrate that pathways manipulation can determine
the cell fate of NKX2-1 cells and originate distinct fully mature organs, however, the
intrinsic mechanisms behind such effect are still unknown.

[21] Study of Mecom in the development of the
pancreas
Eline Backx, Gunter Leuckx, Yves Heremans, Isabelle Houbracken, Ilse Rooman
Vrije Universiteit Brussel
Presenting author: Jan-Lars Van den Bossche
Mecom is a transcription factor of which we discovered that it allows adult pancreatic
acinar cells to dedifferentiate during stress, thereby avoiding cell death. This study
aimed at determining the role of this transcription factor during the embryonic
development of the mouse pancreas. A transgenic Pdx1-Cre Mecomf/f mouse model
was used, in which Mecom is knocked-out in all cells that expressed Pdx1. Samples
were analyzed using immunohistochemical stainings, RNA in situ hybridization
(RNAScope) and RT-qPCR. We observed that Mecom is expressed relatively high in
the pancreas at E13.5 and E16.5, both in ECad+ epithelial and Vim+ mesenchymal
compartments. This confirms public single-cell RNAseq datasets from mouse and
human embryos. These observations suggest that MECOM has a transient role in
pancreatic embryonic development. In Mecomf/f mice, Mecom expression in epithelial
nuclei was significantly reduced by 74.05 ± 5.66% (p<0.01). However, when assessing
progenitor and acinar dedifferentiation markers (Cpa1, Sox9, Pdx1) and proliferation
marker Ki67 and Ctnnb1, no expression changes were observed. Interestingly, the
adult Mecomf/f mice showed a trend of lowered glycemia, hinting towards a potential
link with endocrine development. In conclusion, Mecom is transiently expressed in the
embryonic mouse pancreas, while there is no apparent phenotype in exocrine cell
differentiation.

[22] Spatial heterogeneity of mutant KRAS
expression in the context of pancreatic cancer
subtypes
E. Michiels, N. Messaoudi, P. Giron, C. Olsen, P. Lefesvre, K. Frederix, I. Rooman
Vrije Universiteit Brussel
Presenting author: Ellis Michiels
Introduction: Transcriptomic studies have identified two major subtypes in human
pancreatic ductal adenocarcinoma (PDAC), termed ‘classical’ and ‘basal-like’, with the
latter having the worst prognosis. Expression of GATA6 is elevated in classical tumors
and widely used to distinguish both subtypes. Aggressive PDACs have been linked to
the highest mutant KRAS levels. Aims: We aim at in-depth spatial profiling of point
mutations and subtype-specific marker panels in human PDAC and derived organoids.
Methods: We use formalin-fixed paraffin embedded human PDAC cell lines and
samples from patients undergoing pancreatic surgery. KRAS status is confirmed with
a capture-based gene panel (STHT) and the transcriptomic subtype was determined
by RNA sequencing. BaseScope™ and RNAScope™ were combined with
immunostainings. Whole section images were analyzed with HALO (Indica™)
software. Results: The BaseScope assay detects KRASG12D in >75% of Su86.86 cells
that are homozygous mutant and in up to 20% of Pan-CK positive cells in clinical
samples with NGS confirmed KRASG12D mutation. The assay discriminates well
between G12D and other mutations. In a mutation agnostic approach on the patient
samples, we distinguish different phenotypes for KRASG12D but not for KRAS-wild type
expression, i.e. a GATA6high-KRASG12Dlow, a GATA6low-KRASG12Dhigh and a GATA6lowKRASG12Dlow phenotype. We demonstrate intra-patient spatial heterogeneity that
extends to the intra-ductal level, displaying concurrent phenotypes. The phenotypes
(partly) overlap with classical, basal-like, EMT and functional (Ki67) marker panels.
Preliminary observations confirm this also in PDAC organoids of which the phenotypes
(hence also the KRASG12D expression levels) can be shifted experimentally.
Conclusion: Classical genomic profiling destroys tissue architecture hampering the
ability to study mutant KRAS expression at single cell level. We report the feasibility of
successfully staining KRASG12D on clinical samples and relate it to molecular subtype
and functional markers, providing novel insights into tumor heterogeneity and
plasticity.

