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Beste studenten en participanten, 

 

 

De onderwijscommissie Biomedische Wetenschappen wil jullie graag welkom heten op de 
‘Dag van de Biomedici 2013’. 

Met dit initiatief willen wij alle studenten Biomedische Wetenschappen de kans geven om 
kennis te maken met het onderzoek dat verricht wordt op de VUB campus Jette.  Een breed 
spectrum van onderwerpen zal aan bod komen, waaronder diabetes, multiple sclerosis, 
multiple myeloma en nog veel meer.  Deze dag is een geschikt moment voor de jongere 
generatie om al eens na te denken over hun toekomstige stages. 

We beginnen deze dag met de presentaties van de 2de master studenten over het  
‘biomedisch' onderzoek dat ze verrichten ter voorbereiding van hun thesis.  Tijdens de 
middag kunnen jullie genieten van een lunch in het Forum/Atrium en een drankje in de 
Tempus.  

In de namiddag mag je sprekers verwachten uit een brede waaier van het beroepenveld. 
Daarnaast vertellen 2de Masterstudenten over hun ervaringen tijdens een stage in het 
buitenland. 

Aan het einde van deze gevulde dag willen wij jullie graag uitnodigen om deel te nemen aan 
de labdrink in de practicumzaal Fysiologie. Tijdens de labdrink kan je als jonge student een 
praatje slaan met de master studenten. 

 

 

Happy Meeting 
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Programma: Deel I 

08.00 – 08.30 Registratie 

08.30 – 08.45  Welkomstwoord door prof. Karin Vanderkerken 

08.45 – 09.00 
De Smedt Eva:   The pre-clinical effect of Decitabine, a DNA methyl-
transferase inhibitor, in multiple myeloma 

09.00 – 09.15 
Dufait Inès:   Myeloid-derived suppressor cells as a biomarker of tumor 
growth and radiosensitivity: Role of hypoxia-inducible arginase-1 

09.15 – 09.30 
Essahib Wafaa:   WNT signaling during human preimplantation 
development 

09.30 – 09.45 
Geeraerts Marloes:   Differentiation of mouse embryonic stem cells 
towards pancreatic lineages 

09.45 – 10.00 
Groslambert Delphine:   Transplantation of spermatogonial stem cells and 
Sertoli cells 

10.00 – 10.15 
Renmans Dries:   The role of Signal Transducer and Activator of 
Transcription (STAT) 3 in injured adult mouse pancreas 

10.15 – 10.35 Frisdrank – Pauze 

10.35 – 10.50 Roosens Tiffany:   The effect of FSH and IBMX on a pre hCG granulosa cells 

10.50 – 11.05 
Terwecoren Daan:   Mesenchymal Stromal Cell - induced Hedgehog 
signaling in Multiple Myeloma and its role in drug resistance 

11.05 – 11.20 
Tjok Joe Patrick:  New insights in immunotherapy: Engineering of the tumor 
environment via intratumoral delivery of mRNA 

11.20 – 11.35 
Van De Voorde Kristof:   Development of a strategy to immortalize human 
hepatocytes 

11.35 – 11.50 
Van den Brande Inneke:   Cerebral energy metabolism in multiple sclerosis: 
CK-BB levels and activity in primary astrocyte cultures 

11.50 – 12.05  
Verachtert Sofie:   Neuroprotection by estradiol in a rat model for focal 
cerebral ischemia 
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Programma: Deel II 

 12.05 – 14.00 Lunch: Forum/Atrium 

14.00 – 14.20 
Vanhoudenhove Stéphane  – Alumnus BMW (Vifor Pharma):  Carrière- 
mogelijkheden binnen de farmaceutische industrie 

14.20 – 14.45 Vanpee Els (Parexel): Carrière in klinisch onderzoek 

14.45 – 15.00 Dufait Inès  en Roosens Tiffany (2de Master BMW): Stage in het buitenland 

15.00 – 15.20 Frisdrank – Pauze 

15.20 – 15.45 Vandromme Veerle (IDLO  Lerarenopleiding):   Those who can, Teach! 

15.45 – 16.10 VUB Career Center: Tips voor je carrière na afstuderen 

16.10 – 16.45 
De Boeck Gert (NICC):   Wetenschap ten dienste van justitie  -    
CSI in de praktijk 

16.45 – 17.00 Slotwoord 

17.00 – 18.30 Labdrink (Practicumzaal Fysiologie B018) 
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Abstracts  2de Master BMW voor het Mosa Conference 

2013 - International Students Research Conference on 

Health 

 

Sinds 2003 nemen de studenten tweede master Biomedische Wetenschappen deel aan het 

Maastricht Medical Students Research Conference. Vanaf dit jaar wordt het congres 

verdergezet onder de naam Mosa Conference. Op dit internationale congres krijgen 

(bio)medische studenten de mogelijkheid om hun eigen wetenschappelijk onderzoek voor te 

stellen. De auteurs met de beste ingezonden abstracts krijgen de mogelijkheid tot een orale 

presentatie en de andere auteurs stellen hun onderzoek voor met een poster presentatie. 

Zowel de orale als de poster presentatie wordt beoordeeld door een internationale jury. 

De afgelopen jaren behaalden verschillende van onze studenten prijzen op het congres: 

 

 2011 - Bart Legein kreeg de publieksprijs voor de beste posterpresentatie met 

‘Tamoxifen Inhibits Beta Cell Proliferation and Biases Beta Cell Neogenesis 

Mechanisms in Mouse Pancreas’. 

 

2010 – Lien Thoen behaalde de prijs van beste orale presentatie 

met ‘The role of lipolysis in hepatic stellate cell activation’. 

Liesbeth Bieghs kaapte de publieksprijs voor de beste poster 

presentatie weg met ‘Forodesine reduces proliferation and 

induces apoptosis in multiple myeloma’.  

2009 – Violette Coppens behaalde de prijs van de beste orale presentatie met ‘Human 
endothelial cells improve the outcome of the experimental islet transplantation’. 
Sander Van Lint kaapte de publieksprijs voor de beste poster presentatie weg met 
‘Development of a multiplex PCR for occurence of uniparental disomy in all chromosomes of 
human embryonic stem cell lines’. 

2007 – Inge Neels kreeg de prijs voor de beste poster presentatie en Miguel Lemaire ontving 
de publieksprijs voor de beste poster. 

2005 – Christelle Orlando kreeg de prijs voor de beste mondelinge presentatie en Mieke 
Geens ontving de publieksprijs voor beste poster. Tessa Dieltjens nam in deze categorie de 
tweede plaats voor haar rekening. 

2003 – An Verloes behaalde met de mondelinge presentatie van haar eindwerk de eerste 
prijs. Pieter Goossens behaalde de eerste prijs voor de beste poster presentatie.  
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The pre-clinical effect of Decitabine, a DNA methyltransferase inhibitor, in multiple 
myeloma 

Authors:  De Smedt Eva, Maes Ken, Lemaire Miguel, Van Valckenborgh Els, Menu Eline, 
Vanderkerken Karin, De Bruyne Elke 

Department of Hematology and Immunology - Myeloma Center Brussels, Vrije Universiteit 
Brussel, Brussels, Belgium 

 

Introduction: Multiple myeloma (MM) is an incurable plasma cells malignancy that mainly 
resides in the bone marrow (BM). Next to genetic aberrations, epigenetics also plays a major 
role in MM pathogenesis. Epigenetic modifying agents such as DNA methyltransferase 
(DNMTi) and histone deacetylase inhibitors (HDACi) are currently widely investigated. Here, 
we studied the anti-MM activity of the DNMTi decitabine (DAC) and the underlying 
mechanisms of action. 

Material & methods: Murine (5T33MMvt) and human MM cells were treated with DAC for 
different time points and the effect on cell cycle progression and apoptosis was evaluated by 
FACS analysis. Expression of proteins involved in DNA damage, cell cycle regulation and 
apoptosis was studied by western blot analysis. In addition, pre-clinical anti-MM effects 
were studied in vivo using the murine 5T33MM model. 

Results: DAC treatment was found to either induce a G2/M-phase arrest followed by rapid 
induction of apoptosis or a delayed, small G0/G1-phase arrest requiring longer incubation 
periods for apoptosis to occur. Nevertheless, both in the sensitive and insensitive group DAC 
induced caspases-mediated MM cell death as evidenced by a clear increase in caspases and 
PARP cleavage. In the insensitive group, this apoptosis induction was accompanied by a clear 
increase in the expression of the pro-apoptotic Bcl-2 protein Bim and cleavage of the anti-
apoptotic protein Mcl-1. Interestingly, DAC induced early DNA damage as evidence by an 
early increase in gamma-H2AX in both sensitive and insensitive MM cells. However, in 
contrast to the later, sensitive cells were found unable to cope with the DAC induced DNA 
damage as evidenced by a sustained increase in gamma-H2AX and intensive chromatin 
remodeling. Preliminary data also showed a synergistic anti-MM effect of the combination 
DAC with the HDACi JNJ-26481585 on both human and murine MM cells. Lastly, in vivo 
treatment of 5T3MM mice with DAC was found to significantly and dose-dependently delay 
MM progression and increase survival probability. 

Discussion & conclusions: We clearly demonstrated preclinical anti-MM effects of DAC in 
vitro and in vivo. Mechanistically, DAC induced early DNA damage followed by either a rapid 
G2-phase or a delayed G1-phase arrest and subsequent caspase-mediated apoptosis. In 
addition, combination therapy with JNJ-26481585 seems promising.  



Dag van de Biomedici - Biomedische Research Week 2013  7 

Myeloid-derived suppressor cells as a biomarker of tumor growth and radiosensitivity: 
Role of hypoxia-inducible arginase-1 

Authors: Dufait Inès, Leonard Wim, Jiang Heng, Law Ka Lun, Steenbeke Femke, Aerts Joeri, 
Verovski Valeri, Storme Guy and De Ridder Mark 

Department of Radiotherapy , UZ-Brussel - Vrije Universiteit Brussel 

 

Introduction: Myeloid-derived suppressor cells (MDSC) are a heterogeneous population of 
myeloid cells, which are upregulated during cancer, among others. They over-express 
arginase-1 (ARG) and cause T-cell suppression by a variety of mechanisms. We hypothesize 
that MDSC impair tumor cell radiosensitivity through ARG-mediated depletion of L-arginine 
(L-arg), an essential substrate for the biosynthesis of the endogenous radiosensitizer nitric 
oxide (NO). We explored whether MDSC and ARG can be used as biomarkers for tumor 
growth in experimental mouse models of colorectal cancer (CRC). We further examined 
whether low L-arg levels are associated with an impaired generation of NO by inducible NO 
synthase (iNOS) and a reduced radiosensitivity of hypoxic tumor cells. 

Material & methods: BALB/c mice were inoculated I.M. with either 4T1 mammary or CT26 
colon carcinoma cells. After 17 days, ARG-levels and MDSC (CD11b+GR-1+) were analyzed by 
RT-PCR and flow cytometry respectively. To model the hypoxic tumor microenvironment, 
mouse splenocytes were cultured in 1% oxygen for 24h and again analyzes by RT-PCR and 
flow cytometry. Activation of iNOS in EMT-6 mammary carcinoma cells was induced by 
administration of LPS/ IFN-gamma and analyzed by RT-PCR and Griess assay. 
Radiosensitivity, in a model of metabolic hypoxia was analyzed by colony formation assay. 

Results: The growth of 4T1 and CT26 tumors resulted in an accumulation of MDSC (35% and 
8% respectively) in the spleen in comparison to tumor-free mice (2-4%). Freshly isolated 
splenocytes showed low ARG levels, while conditioned splenocytes from tumor-bearing mice 
revealed a drastic upregulation of ARG and ARG+ MDSC in contrast to conditioned 
splenocytes of tumor-free mice. Radiosensitization of EMT-6 cells is related in a dose-
dependent way to the levels of L-arg in the medium, with a marginal effect of 1.2-fold at 10-
30 µM while approaching a 2.4-fold effect at a physiological concentration of 125 µM. 

Discussion & conclusions: Although tumor progression is clearly associated with the 
expansion of MDSC, their hypoxic conditioning appears to be crucial to uncover ARG as a 
tumor biomarker in vivo. iNOS/NO mediated radiosensitisation of hypoxic tumor cells was 
drastically impaired at low L-arg levels which could be depleted by ARG+ MDSC.  
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WNT signaling during human preimplantation development  

Authors: Essahib Wafaa, Krivega Maria, Van de Velde Hilde 

Department of Reproductive Immunology and Implantation (REIM), Vrije Universiteit 
Brussel,  Laarbeeklaan 103, 1090 Brussel 

 

Introduction: Our project is aimed to study the WNT-gene family, which plays an important 
role in mammalian implantation, embryogenesis, cell fate and differentiation. Activation of 
the WNT pathway leads to stabilization of beta-catenin which migrates into the nucleus, 
binds transcription factors TCF1/LEF1 and activates target genes like TCF1 itself, oncogenes, 
etc. In this study we investigated the role of different WNTs and beta-catenin in the human 
pre-implantation embryo. 

Material & methods: Human preimplantation embryos and oocytes were obtained from 
patients at the Brussels’ Center for Reproductive Medicine with approval of the Institutional 
Ethical Committee, the Committee for Scientific Research on Embryos in vitro, and the 
couples’ written informed consent. To investigate the function of the WNT/beta-catenin 
pathway in human embryos we cultured frozen-thawed embryos for three days in the 
presence of Cardamonin (CAR, a beta-catenin inhibitor, 20µM dissolved in DMSO). Samples 
were analyzed by Real-Time Polymerase Chain Reaction and immunocytochemistry. 

Results: RNA expression analysis of WNTs in human preimplantation embryo showed 
positive results for WNT11 and WNT3, however, staining revealed that WNT11 protein was 
not present. In early blastocysts WNT3 was ubiquitously expressed in the cytoplasm and 
membrane, but later it was mostly accumulated on the apical membrane of 
trophectodermal (TE) cells and not in the inner cell mass. Embryos cultured in presence of 
CAR were delayed in development although they showed a normal morphological pattern. 
Interestingly, in addition to downregulation of TCF-1, CAR-treated embryos exposed 
downregulation of the TE marker CDX2, as compared to embryos incubated with DMSO as a 
control. 

Discussion & conclusions: WNT11 protein is absent, while WNT3 protein is exclusively 
expressed in TE cells of human blastocysts. Downregulation of WNT/beta-catenin pathway 
leads to the development of morphologically normal embryos although delayed in 
comparison with control embryos. Inhibition of the WNT/beta catenin pathway negatively 
affects TE gene expression by downregulation ofCDX2. Downregulation of Wnt signaling in 
mice leads to the formation of the morphologically normal embryos with lower implantation 
rates. To find out if this is also the case in humans, we need to establish an artificial model to 
study implantation in humans. 
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Differentiation of mouse embryonic stem cells towards pancreatic lineages 

Authors: Geeraerts Marloes, Mfopou Kunjom Josue, Bouwens Luc 

Cell Differentiation Unit, Diabetes Research Center, Vrije Universiteit Brussel, Laarbeeklaan 
103, 1090 Brussels, Belgium 

 

Introduction: Diabetes is a lifelong disease of the endocrine pancreas, characterized by high 
glucose levels in the blood. In type 1 diabetes, daily insulin administration is required to 
normalize blood glucose levels. Transplantation of an entire pancreas or isolated islets 
efficiently restores insulin secretion. The limited number of pancreas donors has prompted 
the search for alternative sources of beta cells, which includes the differentiation of 
embryonic stem cells (ESC) towards functional beta cells. Our group initially developed a 
differentiation protocol using human ESC, which we would like to optimize for the pancreatic 
differentiation of mouse ESC. 

Material & methods: Mouse ESC (mESC) were maintained undifferentiated on Mitomycine 
C-treated mouse embryonic fibroblasts. Differentiation towards definitive endoderm (DE) 
was induced by culture for 2 days in CDM1 medium, followed by 4 days in CDM1 medium 
supplemented with Activin A, Noggin and CHIR99021 (ANC). We studied the effects of 
activating or inhibiting BMP, FGF or TGFb pathways on the segregation of liver and pancreas 
lineages from DE cells. Differentiated cells were analyzed for their gene expression using 
flow cytometry, RT-qPCR and immunocytochemistry. 

Results: Previous studies in our group indicated that ANC induces DE from mESC in 4 days, 
but is associated with higher Bry expression owing to continuous Wnt pathway activation. 
Here, we compared the outcome of 4 days ANC treatment vs 2 days of ANC followed by 2 
days of Activin A and Noggin only (ANC-AN). As initially observed, 4 days ANC treatment 
resulted in Foxa2+Sox17+ DE cells but expression of the mesendoderm marker Bry remained 
high. Cells treated with the ANC-AN protocol also generated Foxa2+Sox17+ DE cells and 
showed a 10 times lower expression of Bry.  

We made use of BMP4 and Noggin, FGF10 and SU5402, TGFb2 and SB431542 to modulate 
the BMP, FGF, and TGFb pathways respectively during the segregation of pancreas and liver 
from DE cells. Our results indicate that early (day 6 to 8) and late (day 8 to 10) inhibition of 
the TGFb pathway improves pancreatic gene expression, whereas BMP pathway activation 
significantly increased liver gene expression at the expense of pancreas. 

Discussion & conclusions: We conclude that discontinuing Wnt activation in the last 2 days 
does not impair DE induction from mESC, but it allows for downregulation of the 
mesendoderm marker expression as normally occurs in vivo. Inhibition of the TGFb pathway 
is associated with improved pancreatic gene expression. On the contrary, only minor effects 
were observed upon modulation of BMP and FGF pathways, probably because the cells do 
not yet express the right receptors at this stage.  
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Transplantation of spermatogonial stem cells and Sertoli cells 

Authors: Groslambert Delphine,  Faes Katrien, Tournaye Herman, Goossens Ellen 

Department of Embryology and Genetics, Vrije Universiteit Brussel, Belgium 

 

Introduction: Spermatogonial stem cell (SSC) depletion is a major side effect of gonadotoxic 
treatments like chemo- and radiotherapy resulting in male infertility. While adult men can 
bank spermatozoa before onset of treatment, prepubertal patients, who do not have active 
spermatogenesis yet, cannot benefit from sperm banking. Storing SSCs before cancer 
treatment, followed by autotransplantation of SSCs after cure might be a strategy to prevent 
long-term sterility in prepubertal boys. In this technique a germ cell suspension obtained 
from a fertile donor is introduced into the seminiferous tubules of a sterile recipient. Our 
research group has shown in a mouse model that the transplanted SSCs were capable to 
relocate onto the basement membrane and colonize the seminiferous tubules of recipient 
testes. The recipients were able to reproduce in vivo and produce live healthy offspring. 
Unfortunately, only 12% of transplanted SSCs survived in the recipient testes thus the 
efficiency of reproduction after SSC transplantation (SSCT) must be improved. The Sertoli cell 
(SC) is an important somatic cell type for supporting the SSCs. Therefore, the present study 
aimed at increasing the efficiency by transplanting SSCs together with their nurse cells, the 
SCs. 

Material & methods: In a first step, the best conditions for recipient preparation were 
studied. Recipient GFP- mice were treated with busulfan (40 mg/kg) and different cadmium 
chloride (CdCl2) doses, 0.1 mg/kg, 1 mg/kg, 2 mg/kg and 3 mg/kg, to remove endogenous 
SSCs and SCs. In addition, CdCl2 effects were tested at different time points after injection (2 
weeks, 1 month and 2 months). GFP+ SSCs and SCs were transplanted to recipients allocated 
to the different experimental groups. Colonization of donor cells in the recipient testes was 
evaluated one and two months after SSCT by immunofluorescence double staining for GFP 
and SOX9 (SC marker) and GFP and UCHL1 (SSC marker). Fertility was evaluated by mating 
transplanted males with females. 

Results: Seven mice have been transplanted for each condition. Evaluations are ongoing. 

Discussion & conclusions: Only after final optimisation of staining protocols we will be able 
to conclude if the transplanted SSCs colonize the recipient testes with help of the 
transplanted SCs.  
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The role of Signal Transducer and Activator of Transcription (STAT) 3 in injured adult 
mouse pancreas 

Authors: Renmans Dries, De Groef Sofie 

Beta Cell Neogenesis Lab, Vrije Universiteit Brussel 

Introduction: Cell based therapies are promising as a treatment for diabetes and the focus of 
recent research has shifted towards (adult) stem and progenitor cells. Our group showed that, 
following severe injury caused by pancreatic duct ligation (PDL), Ngn3-expressing endocrine 
progenitor cells are activated and the beta cell mass doubles. We hypothesize that the beta cells 
expand as a result of the differentiation of these cells and proliferation of beta cells. We recently 
reported that STAT3 is activated within several cell types of PDL pancreas including beta cells. It 
is presently unknown which soluble factors in the PDL microenvironment contribute to 
widespread activation of the JAK2/STAT3 pathway, nor how these factors control processes of 
beta cell neogenesis, survival and proliferation. Preliminary data indicate that STAT3 in beta cells 
was not required for PDL-induced proliferation, but suggested that it was essential for a negative 
control on beta cell expansion by proliferation. In the present study we describe potential signals 
for STAT3 activation in PDL and explore whether STAT3 is indeed involved in control of beta cell  
protection. 

Material & methods: To investigate how STAT3 is activated following PDL, we performed RT-
qPCR for STAT3-annotated cytokines in literature, on both PDL and Sham pancreas of C57B6 
mice at 3, 7 and 14 days post-surgery. We inactivated STAT3 specifically in Ins+ cells by crossing 
STAT3floxed mice with RIPCreERTxROSA26YFP mice to assess its role in beta cells. Cre-
recombinase was induced by subcutaneous injections of Tamoxifen followed by a washout 
period and PDL or Sham surgery. Animals were sacrificed 7 or 14 days after surgery and pancreas 
tissue was harvested for immunohistochemistry (IHC). Stainings were performed to assess 
proliferation (Ki67), apoptosis (cleaved caspase 3), recombination efficiency (YFP) and DNA 
damage (gamma-H2AX). 

Results: Of 23 STAT3-annotated cytokines, we found that 12 were increased 17,5-488,5 fold, 8 
were increased 1,6–10 fold, 2 remained unchanged, and 1 was downregulated  in PDL tail, as 
compared to Sham tail in the period between 3-14 days after PDL.  Interleukin (IL-6) mRNA was 
most strongly induced (488,5±146,3 fold, n=4). Beta cell damaging inflammatory cytokines IFNg, 
TNFa and IL1b were also strongly induced at the mRNA level (30,5-59,1 fold).  However, at 14 
days post-PDL there was no significant  increase in the number of caspase-3+ nor gamma-H2AX+ 
beta cells as compared to Sham pancreas, suggesting also beta cell protective signals in PDL. 

Discussion & conclusions: STAT3 activating cytokines were upregulated to varying degrees at 

day 3, 7, and 14 following PDL surgery. In addition to controlling beta cell proliferation, STAT3 

may confer beta cell protection in PDL pancreas, but this has so far only been investigated at day 

14 post-PDL and now needs to be addressed at day 7 post-PDL. We presently also investigate 

whether IL-6 can activate STAT3 in situ, to assess its potential as STAT3-activator and beta cell 

regulator. This alternative approach to investigate the role of STAT3 activation in beta cells or 

progenitors, could indicate ways for manipulating beta cell proliferation and neogenesis using a 

range of cytokines.  
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The effect of FSH and IBMX on a pre hCG granulosa cells  

Authors: Roosens Tiffany, Adriaenssens Tom, Smitz Johan 

Follicle Biology Laboratory (FOBI/EMGE) UZ Brussel, Laarbeeklaan 101, 1090 Brussel 

 

Introduction: Oocytes need the support of the follicle to be able to develop; granulosa cells 
(GCs) are the major cell population in the follicle. To study the influence of fertility drugs 
during folliculogenesis human GCs isolated after regular fertility treatment are often used 
but these are exposed to human chorionic gonadotropin (hCG) and are luteinized GC. Data 
on non luteinized GC is scarce. 

Aim: The aim is to evaluate the effect of follicle stimulating hormone (FSH) and FSH 
modulator, 3-isobutyl-1-methylxanthine (IBMX) on non luteinized pre hCG GCs. 

Material & methods: GCs were isolated from 7 patients using histopaque and purified with a 
CD45 negative selection. Cells from each patient were split up and in vitro exposed to 4 
media containing (10mIU/10 µl) FSH or not, supplemented with (5 microM) IBMX or not. 
Effects were evaluated at 0, 8, 24 and 48h by steroid measurements, oestradiol (E2) and 
progesterone (P4) and gene expression. Total RNA was extracted reverse transcribed to 
cDNA and followed by QPCR for: follicle stimulating hormone receptor (FSHR), oxytocin 
receptor (OXTR), hyaluronan synthase 2 (HAS2) and normalized to beta-2-microglobin (B2M) 
and ubiquitin C (UBC) expression.  

Results: Pre hCG collected GCs proved to have steroidogenic functionality, were estrogenic 
and contained comparable amounts of FSHR in all patients both after isolation with or 
without IBMX. No FSH kept cells longer estrogenic (p<0.05) but by 48h all were 
progestagenic. During culture FSHR expression however drops to a basal level (on average 
20x decrease) in either of the 4 media, although the expression was 2x higher under 
influence of IBMX in the no FSH condition (p<0.05) at 48h. HAS2 expression is not influenced 
by IBMX, but is induced (on average 9x, p<0.05) by FSH at 0h. HAS2 however goes down to 
similar expression levels as the no FSH condition by 48 hours. An up regulation (5x, p<0.05) is 
observed in the no FSH condition for OXTR and fades away over time. On the other hand in 
the plus FSH, OXTR consistently increased up to 6 times by 48h compared to 0h (p<0,05) and 
these levels are higher than the no FSH condition (2-3x, p<0,05). This is in line with the 
higher progesterone production at 48h.  

Discussion & conclusions: Pre hcg GC culture could be a valid model for testing FSH and FSH 

mimetics as the cells proved to be not luteinized at the start of culture, contained FSHR and 

responded in a physiologicaly relevant way. No major IBMX effect is observed and GCs 

become progestagenic during culture (indicated by P4 secretion and OXTR expression), so a 

short time exposure should be preferred. As the aim is to study FSH effects of different 

recombinant FSH molecules, a culture system which maintains the FSHR expression longer, 

forms an aim for the future.   
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Mesenchymal Stromal Cell - induced Hedgehog signaling in Multiple Myeloma and its role 
in drug resistance 

Authors: Daan Terwecoren1, De Veirman Kim1, Vanderkerken Karin2, Van Riet Ivan1 

1 Stem Cell Laboratory-Division Clinical Hematology, UZ Brussels 

2 Department of Hematology and Immunology, Vrije Universiteit Brussel 

 

Introduction: Multiple myeloma (MM) is a haematological malignancy characterised by a 
clonal expansion of malignant plasma cells in the bone marrow (BM). Despite the 
development of new drugs, most patients relapse and become resistant to the drugs. 
Mesenchymal stromal cells (MSC) represent a population of cells, which are mainly present 
in the BM and interact with MM cells through direct cell-cell contact and cytokine secretion. 
Recent reports revealed that MSCs derived from the BM secrete Hedgehog (Hh) ligands. The 
Hh pathway plays a significant role in growth and survival of MM cells and can upregulate 
multidrug transporters ABCG2 and P-glycoprotein in diffuse large B-cell lymphoma and 
myeloid leukemic cells, which provides chemoresistance. In this study we want to determine 
whether MSC induce drug resistance in MM cells and at which level this effect involves the 
Hh pathway. 

Material & methods: First, we characterised culture-expanded, BM-derived MSC by FACS 
analysis using CD105, CD166, CD90, CD73 and CD45 antibodies. We cultured human MM cell 
lines (HMCL) LP-1, OPM-2 and RPMI8226 with different concentrations of drugs (Bortezomib 
(Bzb) and Lenalidomide (Len)) in conditioned medium (CM) derived from human MSC 
(hMSC).  Cell viability was determined using Cell Titer Glo® and apoptosis was analysed by 
AnnexineV/7AAD staining. Secondly, we determined Hh receptor expression in the HMCL 
using qRT-PCR and analysed by Western blotting Hh ligand expression in human hMSC of 
normal donors (ND) and MM patients. Finally, Hh ligand expression of naive and MM mice 
MSC (mMSCs) and Hh receptor expression of 5TMM cells was determined with qRT-PCR. 

Results: In vitro expanded hMSC were positive for CD166, CD105, CD90 and CD73, and 
showed no CD45-expression. We observed a trend that MSC-derived CM has a protective 
effect on the survival of LP-1, RPMI8226 and OPM-2 cells treated with Bzb, however Len was 
not able to decrease HMCL vialibility. We found that the HMCL LP-1, OPM-2, RPMI, MM5.1 
and U266 express the Hh-receptors Patched en Smoothend. Both ND and MM hMSCs were 
found to express Hh ligands Sonic, Desert and Indian Hh. So far, we found undetectable 
expression levels of Hh ligands in mMSC by qRT-PCR, however the Hh-receptor Patched 
could be determined in 5TMM cells. 

Discussion & conclusions: In conclusion, our preliminary data indicate that hMSCs  can 
protect MM cells against the action of Bzb. Moreover hMSCs secrete Hh ligands that can 
bind to their specific receptors on MM cells. The functional involvement of the Hh pathway 
in the MSC-mediated drug resistance of MM cells needs to be confirmed. 
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New insights in immunotherapy: Engineering of the tumor environment via intratumoral 
delivery of mRNA 

Authors: Tjok Joe Patrick, Van der Jeught Kevin, Heirman Carlo, Van Lint Sandra, Thielemans 
Kris, Breckpot Karine 

Laboratory of Molecular and Cellular Therapy (LMCT), Free University of Brussels (VUB) 

 

Introduction: Coding mRNA has attracted much attention in molecular medicine, specifically 
in anti-cancer therapy, as it has particularly attractive characteristics. Besides its easy, cost 
efficient production and favorable safety profile, mRNA can code for all types of transcript-
based proteins, including tumor antigens and immune modulating proteins. In addition, it 
was demonstrated that mRNA could be delivered in vivo to CD11c+ cells within lymph nodes 
and tumors, allowing the design of novel anti-cancer interventions. 

Aim: In this study, we evaluated whether intratumoral administration of mRNA encoding a 
fusokine consisting of IFN-beta and the ectodomain of the TGF-beta II receptor (F-beta2 
mRNA) has anti-cancer activity. 

Material & methods: To evaluate the functionality of the fusokine, supernatants collected 
24 hours after electroporation of 293T cells with F-beta2 mRNA were used in (1) in-house 
established reporter cell assays (flow cytometry) and (2) qRT-PCR to evaluate the up-
regulation of downstream genes. To evaluate the anti-cancer activity of the fusokine, we 
treated C57BL/6 mice bearing palpable (300-900 mm3) ovalbumin (OVA) expressing tumors 
(EG7.OVA) with single or repeated injections of F-beta2 mRNA or mRNA encoding a 
truncated nerve growth factor receptor (tNGFR), and followed tumor growth. Flow 
cytometry was used to further analyze the effects of the F-beta2 fusokine on tumor cells and 
the tumor environment. 

Results: Analysis of supernatants collected from 293T cells electroporated with F-beta2 
mRNA indicated that the mRNA is translated to a functional protein. Treatment of tumor 
bearing mice with a single injection of F-beta2 mRNA resulted in a short-term delay of tumor 
growth, which could be prolonged by repeated injections of the mRNA. Further investigation 
of the effects of F-beta2 on the tumor revealed that (1) in vitro treatment of tumor cells with 
the F-beta2 fusokine resulted in up-regulation of MHC class I and that (2) tumors treated 
with F-beta2 mRNA harbored an enhanced number of OVA-specific CD8+ T cells. 

Discussion & conclusions: Our results demonstrate the feasibility of using mRNA encoding 

immune modulating proteins to engineer the tumor environment. These results highlight the 

prospective for the use of mRNA to design novel anti-tumor immune-based therapies.  
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Introduction: Most pharmaco-toxicological research is nowadays performed in living 
animals, which is strongly criticized and no longer acceptable from scientific, ethic and 
economic point of view. Since the liver is a major target of toxicity, several efforts are 
focused on the establishment of liver based in vitro models that closely resemble the in vivo 
situation. Among the latter, cultures of primary human hepatocytes are considered as the 
gold standard. However, their limited availability, the restricted cultivation time due to 
dedifferentiation and the lack of cell dividing potential complicates their general use as in 
vitro models. Immortalization of human hepatocytes yielding a fully functional hepatic cell 
line could produce a solution to these constraints. In this preliminary study, a novel strategy 
was tested to achieve this purpose by lentiviral transduction of primary human hepatocytes 
with cell-cycle related genes cyclin D1, mutated cyclin dependant kinase 4 (CDK4) and 
human telomerase reverse transcriptase (hTERT). 

Material & methods: Cryopreserved human hepatocytes were transduced with 3 separate 
lentiviral vectors, containing gene constructs for Cyclin D1, CDK4R24C or hTERT. Cultivation 
of the cells was carried out in conventional hepatocyte culture medium. The transduced cells 
were studied by light microscopy and the expression of the immortalization genes as well as 
hepatocyte markers, Albumin (ALB) and Multidrug resistance-associated protein 2 (MRP2) 
were analyzed by qRT-PCR and Western Blot (WB) analysis. 

Results: Colony formation was visible within two weeks after transduction of the cells. qRT-
PCR and WB analysis of the transduced cells revealed the expression of the immortalization 
genes on mRNA and protein level respectively. However, cell growth was associated with 
deterioration of the hepatocyte specific morphology of human hepatocytes. This was also 
reflected at the ALB and MRP2 expression level, both which decreased upon passaging of the 
cells. 

Discussion & conclusions: The preliminary results indicate that with the selected 
immortalization genes we can induce cell growth but simultaneously negatively affect the 
differentiated status. Further research will focus on combining the established 
immortalization strategy with differentiation-promoting approaches. 

  



Dag van de Biomedici - Biomedische Research Week 2013  16 

Cerebral energy metabolism in multiple sclerosis: CK-BB levels and activity in primary 
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Introduction: Multiple sclerosis (MS) is a degenerative disease of the central nervous 
system. The progressive phase of MS, marked by diffuse axonal degeneration, remains an ill 
understood process. Several studies indicate that this axonal damage is caused by an 
impaired energy metabolism which may result from an increased energy demand during 
electrogenesis along demyelinated axons. Not only axons are involved in this dysfunctional 
energy metabolism,  astrocytes too play a role in an energy flux from astrocytic end feet to 
axons during impulse conduction. Studies have shown that astrocytic phosphocreatine (PCr) 
is elevated in MS patients compared with healthy controls, indicating that this energy source 
is not properly used. Cytosolic creatine kinase (CK-BB) catalyses the reversible transfer of the 
phosphoryl group from PCr to adenosine diphosphate, generating adenosine triphosphate. 
The deficient metabolization of PCr is caused by decreased levels and activity of CK-BB. 
Transcription of CK-BB seems to be mediated through intracellular cyclic adenosine 
monophosphate (cAMP) levels. Beta2-adrenergic receptors act via this pathway and are also 
shown to be decreased in MS patients. The aim of our research is to verify for a connection 
between astrocytic beta2-receptors and CK-BB levels and activity. 

Material & methods: Primary astrocyte cultures of C57BL/6 mice were exposed to 
clenbuterol and ICI-118.551, a beta2 receptor agonist and antagonist respectively. After 
incubation for different time points and at variable concentrations, CK-BB levels and activity 
were measured using enzymatic assay and western blot.  Also, cAMP concentration after 
adding several concentrations clenbuterol was determined using ELISA.  

Results: After treatment with 1µM clenbuterol for 12h a trend towards a higher CK-BB 
activity was seen in treated cells compared with controls. Treatment with ICI gave no 
significant differences. cAMP concentration showed most increase after adding 0,1µM 
clenbuterol. 

Discussion & conclusions: Beta2-receptors could act via cAMP pathway and influence CK-BB 
activity, but more experiments should be conducted to reduce variance. Stimulation of these 
receptors could be beneficial for MS patients. Further studies should be conducted with 
0,1µM clenbuterol as this stimulates cAMP concentrations the most.   
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Introduction: Stroke is worldwide the third most common cause of death. Ischemic stroke 
accounts for 80% of all strokes and results from a transient or permanent reduction in 
cerebral blood flow. Nowadays the only approved drug is tissue plasminogen activator (tPA) 
that causes thrombolysis. The need for a novel therapy is urgent, because only 5-10% of the 
patients can be treated with this therapy due to its narrow therapeutic window of 3 hours. 
Estrogens exert neuroprotectieve effects in neurodegenerative disorders by interacting with 
IGF-I receptor signalling. The aim of this study is to address the neuroprotective effects of 
post-stroke estradiol (E2) treatment and its interactions with the IGF-system in a rat model 
for focal cerebral ischemia. 

Material & methods: Spontaneously Hypertensive Rats (SHR) and normotensive WKY rats 
are used in this study. Transient focal cerebral ischemia is induced in male rats by injecting 
endothelin-1 (200 pmol) in the vicinity of the middle cerebral artery (MCA). Thirty minutes 
after stroke, E2 or its placebo (1mg/kg) is administered subcutaneously. The rats are 
sacrificed 24 hours after stroke and Cresyl Violet staining is used to assess the infarct 
volume. The behavioral outcome is assessed using the neurological deficit score (NDS). 
Expression of IGF-I, IGF-IR and microglia is analyzed using immunohistochemistry. 

Results: Preliminary data show reduced infarct volumes and increased motor-sensory 
functions in the SHRs and WKYs after subcutaneous administration of E2, 30 minutes after 
ischemic stroke. No differences are observed between the SHRs and WKYs. 

Discussion & conclusions: Acute administration of E2 after ischemic stroke results in a better 
outcome, both in normotensive and hypertensive rats. Although E2 injection seems to be a 
promising neuroprotective therapy, more experiments are required to obtain statistical 
significance within the SHR groups. In addition, the role of the IGF-system and microglia will 
be investigated.   



Dag van de Biomedici - Biomedische Research Week 2013  18 

Notities 

  



Dag van de Biomedici - Biomedische Research Week 2013  19 

Notities 


