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Sponsors 
The Graduate Campus More info here 

The Graduate Campus has a central and cross-faculty platform at the University of Zurich. Their focus is 
on the promotion of junior researchers and interdisciplinary exchange. In cooperation with all 
stakeholders involved, they are committed to continuous and transparent quality assurance at the 
doctoral and post-doctoral level. They organise various transferable skills course, counselling, grants and 
events. 

UZH Alumni  More info here 

Through alumni organizations, former students not only stay connected to each other and their alma 
mater, but also actively shape the latter’s vitality. They thus remain an essential part of the UZH family 
even after graduation. The UZH alumni networks boasts 18’400 members, across 25 alumni 
organisations.  

The Company of Biologists  More info here 

The Company of Biologists is a not-for-profit publishing organisation dedicated to supporting and 
inspiring the biological community. The Company of Biologists are run by distinguished practising 
scientists and exist to profit science, not shareholders. The Company of Biologists inspire new thinking 
and support the community of biologists.   

3Brain  More info here 

3Brain is the world’s first company to connect cells with sophisticated silicon chips in cell culture plates. 
Stemming from their passion for technology and scientific progress, their co-founders have worked for 
more than 15 years on CMOS-powered cell-electronic interfaces with the aim of boosting research in 
major fields like neuroscience, ophthalmology and cardiology.  

MaxWell Biosystems  More info here 

MaxWell Biosystems AG is an electronics and biotechnology company based in Zurich, Switzerland that 
provides instrumentation and solutions to advance neuroscience research and accelerate drug 
discovery. The company was incorporated in September 2016. Applications include a electrophysiology 
cell-imaging platform and High-Resolution MEA Technology based on micro-sensor fabricated in CMOS 
technology.  

Miltenyi Biotec More info here 

For more than 30 years, Miltenyi Biotec has played an important role in the design, development, 
manufacture, and integration of products that empower the advancement of biomedical research and 
enable cell and gene therapy. Miltenyi has 17,000 Products available worldwide and at the heart of their 
business lies MACS Technology, a magnetic cell separation method based on the use of MACS Columns 
and MACS MicroBeads.  

OMNI Life Science  More info here 

OMNI Life Science is your Partner for Solutions in 3D Cell Culture, Cell Counting, Cell Assays, Cell Imaging 
and Microbiology. Innovative systems for research in Life Sciences: From cell culture to real-time cell 
assays, cell counting and microbiology. 3 Reasons to partner with OLS: (1) match your need with the 
broad range of excellent cell analysis instruments, (2) Gain best results in less time with user-friendly 
instruments and powerful software, (3) Benefit from the OLS experts´ know-how, instrument trainings 
and ongoing service.  

  

https://www.grc.uzh.ch/de.html
https://uzhalumni.ch/page/uebersicht
https://www.biologists.com/about-us/
https://www.3brain.com/
https://www.mxwbio.com/
https://www.miltenyibiotec.com/CH-en/
https://www.ols-bio.de/


  

 

 

 

Dinaqor More info here 

DiNAQOR is a life sciences platform company that is pioneering proprietary human-based tissue drug 
development and technology to enable organ-specific delivery of gene therapies and other 
therapeutics. We were founded by a team of leading pharmaceutical and biotechnology executives and 
academics with deep R&D and gene therapy expertise.  

Bio-Techne More info here 

Bio-Techne empowers researchers in Life Science and Clinical Diagnostics by providing high-quality 
reagents, instruments, custom manufacturing, and testing services. Our family of brands creates a 
unique portfolio of products and services. Science is our passion; it drives us to collaborate, develop, 
and manufacture award-winning tools that help researchers achieve reproducible and consistent 
results.  

Agilent More info here 

Agilent is a global leader in life sciences, diagnostics and applied markets, recognized for 
uncompromising integrity in all we do. Our mission is to advance quality of life by focusing our expertise 
in six key markets. With a team of approximately 18,000 employees spread across the world, our global 
footprint includes sales offices, logistics centers, and business facilities in three major geographies.  

iotaSciences More info here 

We are a young and dynamically growing spin-out company from Oxford, UK. The company was 
founded in summer 2016 by scientists from the Department of Engineering Science and the Sir William 
Dunn School of Pathology, University of Oxford, UK. Since its inception, iotaSciences has been 
committed to offer cell researchers highly user-friendly, reliable and powerful technologies with unique 
capabilities that greatly simplify and facilitate breakthrough advances in cell biology. 

STEMCELL Technologies More info here 

STEMCELL Technologies provides high-quality cell culture media, cell separation technologies, 
instruments, accessory products, and educational resources to scientists around the world working on 
stem cell, immunology, cancer, regenerative medicine, and cellular therapy research. At STEMCELL, we 
are dedicated to improving lives through advanced knowledge and scientific discovery, through our 
commitment to fostering diversity and inclusion in STEM and the life sciences industry, and through our 
investments in sustainability, community, and social responsibility.  

Stem Genomics More info here 

Stem Genomics is a French biotech company specialized in the design of innovative testing technologies 
for stem cells. A spin-out of the Institute for Regenerative Medicine & Biotherapy (IRMB) and co-
founded by Prof. John de Vos and Dr. Said Assou, experts in stem cell genomic integrity, Stem 
Genomics has emerged from a prestigious scientific environment. We have developed expertise in 
stem cells and digital PCR internally which enable us to perform most of our tests on our own platform. 
In parallel, our R&D team is continuously developing latest generation quality controls assays.  

  

https://www.dinaqor.com/
https://www.bio-techne.com/about/about-bio-techne
https://www.agilent.com/about/companyinfo/
https://iotasciences.com/about-us/
https://www.stemcell.com/about-us
https://www.stemgenomics.com/


  

 

 

 

Session One – 08:30 – 10:00 Room 101, Floor F 
Modelling in Health and Disease 

Guest speaker: Marta Roccio, PhD PD (30 +10 min), USZ, University of Zurich, Switzerland 

Abstract Selected Speaker (10+5 min):  Tsai-Sang Dederichs, University of Freiburg, Germany 

 Karan Ahuja, KU Leuven, Belgium 

 Pelin Saglam-Metiner, Utrecht University, Netherlands 
 

Morning Break – 10:00 – 10:30 Lichthof, Floor D 

Refreshments provided in the Lichthof 
 

Session Two – 10:30 – 12:00 Room 101, Floor F 

Biological Systems Development 
Guest speaker: Prof. Peter Loskill (30 +10 min), University of Tübingen, Germany. 

Abstract Selected Speaker (10+5 min):  Ruth Röck, Institute of Anatomy, UZH, Switzerland 

 Adhideb Ghosh, ETH Zurich, Switzerland 

 Pelin Kasap, University of Bern, Switzerland 
 

Lunch – 12:00 – 13:00 Lichthof, Floor D  
Refreshments provided in the Lichthof 
 

Poster Session – 13:00 – 14:00 (Odd numbers must be by poster) Lichthof, Floor D  
Selected posters session 
 

Session Three – 14:00 – 15:30  Room 101, Floor F 
Translational Applications 

Guest speaker: Prof. Ori Bar-Nur (30 +10 min), ETH Zurich, Switzerland  

Abstract Selected Speaker (10+5 min):  Yiqi Gong, CTEC, University of Zurich, Switzerland 

 Marina Nikolova, ETH Zurich, Switzerland  

 Franziska Brück, University Hospital, Zurich, Switzerland 
 

Poster Session – 15:30 – 16:30 (Even numbers must be by poster) Lichthof, Floor D  
Selected posters session 
 

Keynote Speaker – 16:30 – 17:30 Room 101, Floor F 

Keynote Address 
Guest speaker: Brett Kagan, PhD. (45 +15 min), Cortical Labs, Melbourne, Australia  

Wrap-up, closing remarks, prize session – 17:30 – 18:00 Room 101, Floor F 

Apéro – 18:00 – 19:00 Lichthof, Floor D  



  

 

 

Invited Speaker Abstracts 

Loskill, Peter.  More info here 

Recapitulating Complex Human Tissues using Organ-on-chip and Organoid Technologies 

Drug discovery and development to date has relied on animal models, which are useful, but 
fail to resemble human physiology. One promising solution is the combination of 
microfluidics, biomaterials, and iPSC technology to recapitulate 3D tissue structure and 
function in physiological environments. Such Organ-on-Chip models combine human genetic 
background, in vivo-like tissue structure, physiological functionality, and “vasculature-like” 
perfusion. These complex human-relevant models put the research community now in a 
position to provide answers to questions that animal models were not and to explore new 
paradigms in drug development, personalized medicine, toxicity screening, and mechanistic 
research 

Bar-Nur, Ori. More info here 

Interspecies generation of iPSC-derived functional muscle stem cells  

Satellite cells, the stem cells of skeletal muscle tissue, hold a prodigious regeneration 
capacity. However, low satellite cell yield from autologous or donor-derived muscles 
precludes adoption of satellite cell transplantation for the treatment of muscle diseases such 
as Duchenne muscular dystrophy (DMD). Furthermore, directed differentiation of induced 
pluripotent stem cells (iPSCs) into adult satellite cells in vitro has not been reported. To 
address these limitations, we investigated whether sufficient quantity of iPSC-derived 
satellite cells can be produced in allogeneic or xenogeneic animal hosts in vivo. First, we 
generated intraspecies mouse chimeras by injection of CRISPR/Cas9-corrected DMD-iPSCs 
into mouse blastocysts carrying an ablation system of host satellite cells. Extensive analysis 
of skeletal muscles from adult chimeras revealed exclusive generation of iPSC-derived 
satellite cells and derivative myoblasts. Similarly, injection of genetically-corrected mouse 
DMD-iPSCs into rat blastocysts produced interspecies rat-mouse chimeras harboring mouse 
satellite cells. Notably, iPSC-derived satellite cells produced in either allogenic or xenogeneic 
animal hosts efficiently restored dystrophin expression in limb muscles of DMD mice 
following intramuscular transplantation, and further contributed to the stem cell reservoir. 
Collectively, our study provides a proof-of-principle for the generation of therapeutically-
competent stem cells between divergent animal species, raising the possibility of procuring 
human stem cells in large animals for regenerative medicine purposes. 

  

https://www.organ-on-chip.uni-tuebingen.de/unser-team/peter-loskill/
https://rmb.ethz.ch/


  

 

 

Kagan, Brett. More info here 

Stem Cell Derived Neurons for Cultured Intelligence: A Biomimetic Material Approach with 
Basic and Translational Science Applications 

The use of human induced pluripotent stem cells (hiPSCs) to produce neural systems capable 
of basic goal-directed intelligence has recently been described by our group and termed 
Synthetic Biological Intelligence (SBI). Stem cell-derived in vitro neurons were embodied in 
a simulated game-world and showed significant performance in a simplified version of the 
game ‘Pong’. This resulted in highly sample efficient learning and multiple nuanced 
electrophysiological changes. The scalability and versatility of applying stem cells as a key 
building block of this technology provides a crucial enabling foundation. Yet, the use of 
hiPSCs also provide opportunity to investigate both basic science unknowns along with 
nuanced questions with a translational focus. Our group has recently extended on our early 
work using novel stem cell lines that can act as models for physiological processes such as 
displaying disease-like states. The results show that embodying hiPSC derived neurons into 
even the most basic SBIs can yield meaningful results in nuanced electrophysiological 
activity. To support the long-term maintenance of these cells as SBIs, developments in 
hardware will also be presented. Finally, future applications and directions of research will 
also be explored. 

Roccio, Marta. More info here 

Human pluripotent stem cells-derived inner ear organoids recapitulate otic development in 
vitro.  

Our molecular understanding of the early stages of human inner ear development has been 
limited by the difficulty in accessing fetal samples at early gestational stages. As an 
alternative, previous studies have shown that inner ear morphogenesis can be partially 
recapitulated using induced pluripotent stem cells (iPSCs) directed to differentiate into Inner 
Ear Organoids (IEOs). Once validated and benchmarked, these systems could represent 
unique tools to complement and refine our understanding of human otic differentiation and 
model developmental defects. Here, we provide the first direct comparisons of the early 
human embryonic otocyst and human iPSC-derived IEOs. We use multiplexed 
immunostaining, and single-cell RNA sequencing to characterize IEOs at three key 
developmental steps, providing a new and unique signature of in vitro derived otic -placode, 
-epithelium, -neuroblasts, and -sensory epithelia. In parallel, we evaluate the expression and 
localization of critical markers at these equivalent stages in human embryos. We show that 
the placode derived in vitro (days 8-12) has similar marker expression to the developing otic 
placode of Carnegie Stage (CS) 11 embryos and subsequently (days 20-40) this gives rise to 
otic epithelia and neuroblasts comparable to the CS13 embryonic stage. Differentiationof 
sensory epithelia, including supporting cells and hair cells starts in vitro at days 50-60 of 
culture. The maturity of these cells is equivalent to vestibular sensory epithelia at week 10 
or cochlear tissue at week 12 of development, before functional onset. Together, our data 
indicate that the current state-of-the-art protocol enables the specification of bona fide otic 
tissue, supporting the further application of IEOs to inform inner ear biology and disease.  

  

https://corticallabs.com/
https://www.usz.ch/fachbereich/ohren-nasen-hals-gesichtschirurgie/forschung/neurotologie-innenohrbiologie/


  

 

 

Selected Speaker Abstracts 
Session 1 

Dederichs, Tsai-sang. Presentation  University of Freiburg, DE 

MODELING CLONAL HEMATOPOIESIS OF INDETERMINATE POTENTIAL (CHIP) WITH HUMAN 
INDUCED PLURIPOTENT STEM CELLS (HPSC)  

CHIP is an acquired, genetic risk factor of cardiovascular diseases, defined as the presence of 
a mutated clone 2% in the blood. Studies in human and mice suggest that inflammatory 
myeloid cells mediate CHIP-associated cardiovascular risk. We recently discovered a 
generalized inflammatory myelopoiesis in DNMT3A mutation carriers, whose monocytes, 
regardless of their genotypes, upregulate pro-inflammatory genes. A distinctive phenotype 
directly linked to the DNMT3A mutation reveals only in hematopoietic stem and progenitor 
cells (HSPC), where the mutant HSPC express higher inflammation features than their non-
mutant counterparts do. 

Based on the findings, we hypothesize that DNMT3A-mutated HSPC produce extracellular 
signaling molecules that interact with cells in the bone marrow niche, whereby assimilates 
the downstream monocytes irrespective of their genotypes. To test our hypothesis, we 
established an in vitro system that models myelopoiesis in a milieu with CHIP clones, using 
hPSC. We generated DNMT3A-mutated hPSC lines using CRISPR/Cas9-mediated gene 
editing and single-clone expansion techniques. The DNMT3A-mutated and unmutated hPSC 
then underwent an extrinsic factor-guided differentiation protocol to derive into HSC and 
further into monocytes in single-culture or in co-culture. We aim to manifest whether the 
dissimilarity of transcriptomic profiles of the mutated and unmutated HSC diminishes when 
these cells become monocytes using a single-cell gDNA/RNA parallel sequencing method. 
In addition, we will examine genome-wide DNA methylation of the mutated and 
unmutated hPSC, HSC as well as monocytes using bisulfite sequencing. 

Ahuja, Karan. Presentation – Travel Grant KU Leuven, BE 

DEVELOPMENT OF A MULTICELLULAR BRAIN MODEL TO STUDY CO-MATURATION OF 
HUMAN IPSC-DERIVED NEURAL CELLS AND MYELIN BIOLOGY  

The combination of stem cell biology with genome engineering has revolutionized the field 
of disease modelling by providing toolsets to neuroscientists to understand 
neurodevelopment and disease pathogenesis. However, creating a multicellular 
brain/cortex model that mimics human brain in vitro remains a challenge. Classical brain 
organoids provide a platform to study neurodevelopment and progression of 
neurodegenerative events. However, it takes more than 150-200 days to generate mature 
glial cell types like oligodendrocytes and its interactions with neurons in this system (Rebecca 
et al). In the current study, we have developed a multicellular 2D and 3D brain model that 
consists human induced pluripotent stem cell-derived neurons, and glial cells to study 
neuron-astrocyte-oligodendrocyte interactive events like myelination in a simpler 2D and 
complex 3D in vitro environment. We combined growth-factor and transcription factor 
(SOX10 for oligodendrocytes (Garcia et al), and SOX9 for astrocytes (Neyrinck et al)) 



  

 

 

overexpression-based protocols to differentiate neuronal progenitor cells (NPCs), glial cells 
(astrocytes and oligodendrocyte progenitor cells). To define the optimal medium and cell 
ratio, we initially optimized 2D cocultures. Further, we converted the 2D coculture to a 
complex 3D coculture to create self-assembling spheroids using the hanging-drop method. 
These 3D coculture spheroids were cultured in coculture medium for 6-15 weeks, sectioned 
and stained for various neurons, astrocytes and oligodendrocyte markers. We demonstrated 
the maturation of all three cell types by time in terms of molecular markers and formation 
of highly complex structures like myelin sheaths. Electron microscopy revealed presence of 
loose myelin sheaths by week 6 which compacted and complex by week 15. 
Our research serves a step forward to an all-human iPSC-derived neural model for myelin 
biology, myelinating disease modelling, drug development in neuroscience and towards the 
fulfilment of the 3Rs principle in animal research. 

Saglam-Metiner, Pelin. Presentation – Travel Grant University of Utrecht, NL 

ENGINEERED AND PATIENT DERIVED HUMAN BRAIN ORGANOID-ON-CHIP PLATFORMS FOR 
MODELLING OF RETT SYNDROME 

Evidence based on neuroimaging experiments, analysis of the post-mortem human brain and 
animal models indicate a defective reward system in the Rett syndrome (RTT; MIM# 
312750), which is a rare genetic neurodevelopmental disorder (NDD) with no approved 
treatment options, caused by monogenic MECP2 gene (MIM # 300005) mutation leading to 
loss-of-function. Advanced in vitro brain organoid model is a powerful tool to study RTT 
mechanisms and elucidate unexplored aspects of NDD. A key missing component for the 
current organoid models to date is the development of reliable dynamic maturation 
techniques that provide well-defined maturation of robust and uniform whole/region-
specific brain organoids that contain different cell populations such as microglia and better 
reflect the cellular and molecular defects in RTT patients, which have different types of 
MECP2 mutation. Recent advances in brain organoid, Crispr/Cas9 genome editing, animal 
cell culture bioreactors and microfluidic technologies allow us to model the development of 
several structures of the reward system. Thus, the aim of this study is advanced maturation 
of RCCS-microgravity bioreactor and newly designed μ-platform derived RTT organoids from 
Crispr/Cas9 engineered and patient specific human induced pluripotent stem cells (iPSCs), 
and also modelling of RTT organoid-on-chip platform that mimic bilateral cerebrospinal fluid 
dynamic for investigation of RTT pathogenesis and high-throughput drug screening. Based 
on the results, MECP2 mutant organoids showed RTT pathology specific to phenotypic, 
genotypic and microglia-astrocyte cell activities. Most importantly, different mutation types 
showed the RTT effect in different manners. These results highlight the importance of 
studying patient-specific models for RTT, which has many mutation types in the clinic. 

  



  

 

 

Session 2 

Röck, Ruth. Presentation University of Zurich, CH 

CELL FATE DETERMINATION OF DIRECTLY REPROGRAMMED MOUSE KIDNEY CELLS FOR 
DISEASE MODELING 

Despite a huge demand to understand and develop new therapies for kidney diseases, there 
are limited options for modeling renal conditions in vitro. We are interested in the molecular 
programs underlying kidney development and disease and have pioneered the direct 
reprogramming of renal tubular cells. By using only four transcription factors we achieve cell 
type conversion of fibroblasts to induced renal epithelial cells (iRECs) that are 
morphologically and functionally highly similar to primary kidney cells but can be stably 
cultivated and bioprinted into tubular structures at near physiological scales. In-depth 
analysis using bulk and single-cell RNA sequencing further characterized the molecular 
nature of iRECs by uncovering the heterogeneity of these cells and thereby revealing gene 
expression patterns similar to different, known types of renal cells. By identifying cell fate 
decision-making genes involved in the reprogramming process, we aim to develop cell 
culture systems that mimic specific types of kidney cells. These systems will provide valuable 
tools for drug testing and disease modeling in the future. 

Ghosh, Adhideb. Presentation ETH Zurich, CH 

INTEGRATIVE MOLECULAR ROADMAP FOR REPROGRAMMING MOUSE FIBROBLASTS INTO 
MYOGENIC STEM AND PROGENITOR CELLS 

Transient overexpression of the transcription factor MyoD in combination with small 
molecule treatment reprograms mouse fibroblasts into induced myogenic progenitor cells 
(iMPCs) consisting of the myogenic stem (Pax7+/MyoD-), progenitor (Pax7+/MyoD+) and 
multinucleated cells (MyHC+). However, the molecular landscape and mechanisms 
orchestrating this cellular conversion remain unknown. Here, we adopted an integrative 
multi-omics approach to delineate the process of iMPC reprogramming in comparison to 
myogenic transdifferentiation mediated solely by MyoD. Using transcriptomics, proteomics, 
and genome-wide chromatin accessibility assays, we unravel distinct molecular trajectories 
that govern the two processes. Notably, only iMPC reprogramming is characterized by 
gradual up-regulation of muscle stem cell markers, unique signaling pathways, and 
chromatin remodelers in conjunction with exclusive chromatin opening in core myogenic 
promoters. In addition, we determine that the Notch pathway is indispensable for iMPC 
formation and self-renewal. Collectively, this multi-omics study charts divergent molecular 
blueprints for myogenic transdifferentiation or reprogramming and underpins the 
heightened capacity of iMPCs for capturing myogenesis ex vivo. 

  



  

 

 

Kasap, Pelin. Presentation – Travel Grant University of Bern, CH 

AN ISOGENIC IN VITRO MODEL OF THE HUMAN NEUROVASCULAR UNIT TO EXPLORE BLOOD-
BRAIN BARRIER DYSFUNTION IN NEUROINFLAMMATION 

The blood-brain barrier (BBB) is established by brain microvascular endothelial cells (BMECs) 
that acquire their characteristics by continuous crosstalk with pericytes and astrocytes. BBB 
breakdown and immune cell infiltration into the central nervous system (CNS) are the 
earliest pathological hallmarks of multiple sclerosis (MS). The mechanisms leading to BBB 
breakdown and its contribution to MS pathogenesis are largely unexplored due to the lack 
of tissue samples and in vitro BBB models. We made use of the recent advancements in 
human induced pluripotent stem cell (hiPSC) technology to build a fully isogenic 
neurovascular unit (NVU) on a chip that models the anatomical structure of the post-capillary 
venules where the immune cell infiltration into the CNS parenchyma takes place. We built 
modular μSiM platform that features ultrathin, transparent, and permeable silicon-nitride 
membranes forming a blood compartment lined with hiPSC-derived BMECs and a brain 
compartment harboring hiPSC-derived pericytes and astrocytes. μSiM enables the use of 
membranes with variable pore sizes, and the addition of modules converting it to a 
microfluidic, tricellular culturing or TEER measurement device. We employed our extended 
endothelial cell culture method (EECM) to differentiate hiPSC-derived EECM-BMEC-like cells 
that develop barrier properties resembling primary human BMECs. EECM-BMEC-like cells 
cultured in the μSiM device formed a uniform monolayer with mature tight junctions, 
developed barrier properties and showed cytokine-induced expression of adhesion 
molecules. We successfully added hiPSC-derived pericytes and astrocytes from the same 
individual in the μSiM device to form a fully isogenic NVU. Overall, our data demonstrate the 
suitability of the μSiM device to study the function of the human NVU in health and 
neuroinflammation. The addition of physiological flow will finally allow the investigation of 
immune cell trafficking across the BBB in a fully autologous manner. 

  



  

 

 

Session 3 

Gong, Yiqi. Presentation  University of Zurich, CH 

A LARGE-SCALE MICRORNA FUNCTIONAL HIGH-THROUGHPUT SCREENING IDENTIFIES MIR-
515 AND MIR-519E AS POTENT INDUCERS OF HUMAN IPSC-CARDIOMYOCYTE 
PROLIFERATION 

Ischemic cardiomyopathy, driven by loss of cardiomyocytes and inadequate proliferative 
response, persists to be a major global health problem. Experimental studies have shown 
that miRNAs may be used as a therapeutic option to reinduce adult cardiomyocyte 
proliferation. This study thought to evaluate proliferative potential in human 
cardiomyocytes after overexpression and inhibition of 2019 microRNAs (miRNAs). To identify 
miRNAs that regulate cardiomyocyte proliferation, we performed functional high-
throughput screenings in human iPSC-derived cardiomyocytes (hiPSC-CM) after transient 
hypoxia. Herein, 2019 miRNA-mimics for overexpression and 2019 anti-miRs for inhibition 
were individually transfected to examine EdU-incorporation in hiPSC-CM. MiR-mimic-515 
and miR-mimic-519e that induced the highest EdU-uptake, were further assessed by 
immunostaining and molecular methods for markers indicative of early and late mitosis. In 
addition, RNA-Sequencing in hiPSC-CM after overexpression of miR-515 and miR-519e was 
performed to examine differential gene expression and miRNA-modulated pathways 
involved in cardiomyocyte proliferation. Whereas miR-inhibitors failed to enhance EdU-
uptake, overexpression of 28 miRNAs substantially induced proliferative activity in hiPSC-
CMs, with an overrepresentation of miRNAs belonging to the primate-specific microRNA 
cluster on chromosome 19 (C19MC) and adjacent miR-371-373 family. Two of these miRNAs, 
miR-515 and miR-519e, increase markers of early and late mitosis, indicative of cell division, 
and substantially alter signaling pathways and transcription factors relevant for 
cardiomyocyte proliferation. Collectively, these results support a critical role of miR-515 and 
miR-519e for induction of proliferation in human cardiomyocytes under hypoxic conditions 
and therefore represent a potential novel therapeutic option in ischemic cardiomyopathy. 

 

Nikolova, Marina. Presentation – Travel Grant ETH Zurich, CH 

FATE AND STATE TRANSITIONS DURING HUMAN BLOOD VESSEL ORGANOID DEVELOPMENT 

Blood vessel organoids (BVOs) derived from human pluripotent stem cells have emerged as 
a novel system to understand human vascular development, model disorders, and develop 
regenerative therapies. However, it is unclear which molecular states constitute BVOs and 
how cells differentiate and self-organize within BVOs in vitro and after transplantation. Here 
we reconstruct BVO development over a time course using single-cell transcriptomics. We 
observe progenitor states that bifurcate into endothelial and mural fates, and find that BVOs 
do not acquire definitive arterio-venous endothelial identities in vitro. Chromatin 
accessibility profiling identifies gene regulatory network (GRN) features associated with 
endothelial and mural fate decisions, and transcriptome-coupled lineage recording reveals 
multipotent progenitor states within BVOs. We perform single-cell genetic perturbations 
within mosaic BVOs to dissect the impact of transcription factor (TF) and receptor depletion 
on cell differentiation, and highlight multiple TFs including MECOM and ETV2 as strong-effect 



  

 

 

regulators of human BVO development. We show that manipulation of VEGF and Notch 
signaling pathways alters BVO morphogenesis and endothelial GRNs, and induces 
arteriovenous-like state differentiation. We analyze matured BVOs after transplantation 
using scRNA-seq, and observe matured endothelium with clear arteriovenous specification. 
We also observe off-target cell fates with bone and adipocyte features, suggesting 
multipotent states reside within the BVOs in vitro that expand and diversify in less restrictive 
conditions. Finally, we map vascular disease associated genes to BVO cell states to highlight 
the potential of BVOs for disease modeling. Altogether, our data and analyses provide the 
first comprehensive cell state atlas of BVO development and illuminate both the power and 
limitation of BVOs for translational research. 

Brück, Franziska. Presentation University Hospital Zurich, CH 

THE POTENTIAL OF SCAFFOLDS LOADED WITH MOUSE IPSC AND IPSC-DERIVED 
EXTRACELLULAR MATRIX IN TREATING CRITICAL SIZE BONE DEFECTS  

In certain situations, bone does not heal completely after fracturing. One of these situations 
are critical size bone defects where bone cannot heal spontaneously. In such a case, complex 
fracture treatment over a long time is required which bears a relevant risk of complications. 
Current methods used such as autologous and allogeneic grafts do not always lead to 
successful treatment results. Current approaches to increase bone formation to bridge the 
gap include application of stem cells in the fracture side. While most studies investigated the 
use of mesenchymal stem cells less evidence exists about induced pluripotent stem cells 
(iPSC). In this study, we investigated the potential of mouse iPSC loaded scaffolds and 
decellularized scaffolds containing extracellular matrix from iPSCs for treating critical size 
bone defects in a mouse model. 

In vitro differentiation followed by Alizarin Red staining and quantitative reverse 
transcription polymerase chain reaction confirmed the osteogenic differentiation potential 
of the iPSCs lines. Subsequently, an in vivo trial using a mouse model (n = 18) for critical size 
bone defect was conducted, in which an PLGA/aCaP osteoconductive scaffold was 
transplanted into the bone defect for 9 weeks. Three groups (each n = 6) were defined as 1) 
osteoconductive scaffold only (control), 2) iPSC derived extracellular matrix seeded on 
scaffold, 3) iPSC seeded on scaffold. 

Micro-CT and histological analysis show that iPSCs grafted onto an osteoconductive scaffold 
followed by induction of osteogenic differentiation resulted in significantly higher bone 
volume 9 weeks after implantation than an osteoconductive scaffold alone, suggesting an 
improvement in bone regeneration by the application of iPSCs. 

  



  

 

 

Core Facilities 
Abidi- Ostorero, Affef.  More info here 

THE IPSCORE ZURICH 

The iPSC Core Facility (iPSCore) is a technology platform of the University of Zurich 
established to provide a wide range of services from induced pluripotent stem cell (iPSCs) 
including reprogramming to differentiation, hands-on training, and project planning to the 
life science community in Zurich and beyond. Currently, following protocols have been 
established and are available for iPSC-derived cells: cardiomyocytes, smooth muscle cells, 
endothelial cells, macrophages, neural progenitor cells and neurons. Additional 
differentiation protocols are being established at the moment, such as hematopoietic stem 
cells and platelet-derived iPSCs.  

Since the launch of the iPSCore in July 2021, we have gained a considerable awareness 
among the scientific community. This has led to a further expansion and gene editing is a 
new service now. By means of CRISPR editing, we can generate knock-out lines, mutation 
correction/insertion in control/disease lines and transgenic/reporter lines. This new service 
is extending the possibilities of disease modelling using iPSCs. 
The mission of the iPSCore is to empower its users with access to the state-of-the-art 
technologies in the fields of gene editing and stem cells, thus, enable the creation of research 
models best fit for the unique need of each lab. We provide the full range of service, from 
the idea to the final product, including the highest standard of quality control. 

Bockelmann, Enno. More info here 

TOWARDS MORE SUSTAINABLE RESEARCH: TIPS AND TRICKS FOR RESEARCHERS  

Can research work be made substantially more environmentally responsible without 
compromising quality and production? Are their solutions that can be easily implemented in 
an everyday work routine and substantially lower carbon emissions? 
The Greenlab Zurich project is a student-led initiative for sustainable scientific research 
which's primary goal is to develop, promote, and facilitate environmentally-sustainable 
practices in daily scientific activity in laboratories. It is currently comprised by researchers of 
different career stages from ETH Zurich and the University of Zurich. 
We review the latest literature on the environmental impact of different scientific practices, 
contrast them with our own experiences and develop ideas, protocols and tools that improve 
the efficiency of resource use in research. In the life sciences, for instance, the standard -80 
°C freezers can be turned down to -70 °C without any risk of sample degradation. In 
computational sciences, tools exist that allow to estimate the scaling of energy consumption 
with resource use. This knowledge and newly developed ideas are shared with other 
researcher organisations, and we promote the application of solutions developed by other 
groups. 
To this point in time, we have conducted workshops for sustainable practices at sustainability 
summits and scientific events in Zurich, delivered informative handouts and hosted 
sustainability experts from other European universities. In the near future, we want to 
introduce an application at UZH and ETH that labs can use to estimate and reduce their 

https://www.irem.uzh.ch/en/clinic/iPSCore.html
https://greenlab.ch/


  

 

 

environmental impact. Additionally, we are looking to expand our collaborations with other 
sustainable science organisations and sustainability committees within the Swiss Green Lab 
Network. 

Sander, Botter.  More info here 

PROFESSIONAL BIOBANKING SERVICE TO FACILITATE YOUR RESEARCH  

The Swiss Center for Musculoskeletal Biobanking offers state-of-the-art technical 
infrastructure as well as extensive know-how for the collection, storage and analysis of 
human tissue and fluid samples for research purposes. Here we would like to provide you 
with an overview of the SCMB infrastructure, located within the laboratories of the Balgrist 
Campus in Zürich, Switzerland. The SCMB can store samples at temperatures up to minus 
190°C. To achieve this, the SCMB houses several automated liquid nitrogen-cooled storage 
systems. These systems seamlessly connect to each other, such that an uninterrupted cold 
chain, also during transport, is guaranteed. For sample administration, we rely on a 
professional laboratory information system that keeps track of all ingoing and outgoing 
sample traffic. In addition to its storage capacity, the SCMB also houses a fully equipped cell 
culture laboratory with biosafety level-2 hygiene status, incubators, centrifuges and 
approximately 100 m2 laboratory space. Our latest generation cell sorting device is able to 
perform flow cytometric analyses and sorting of human cells. In addition, in cooperation with 
the Center for Microscopy and Image Analysis of the UZH, the SCMB offers the possibility to 
use high-end fluorescent widefield and confocal microscopes to image your samples. Asan 
open platform, the SCMB ensures that all its Users have unlimited access to these facilities. 
Quality assurance is one of the cornerstones in the SCMB. All SCMB staff are experienced 
researchers who receive regular training. The SCMB is following the guidelines in biobanking 
provided by the Swiss national biobanking initiative Swiss Biobanking Platform, and has been 
a certified member since 2022. We are the only biobank in the canton of Zurich to have 
received their highest "Optima" label, in accordance with ISO 20387. 

Kaech, Andres. More info here 

CENTER FOR MICROSCOPY AND IMAGE ANALYSIS 

The Center for Microscopy and Image Analysis is a technology platform specialized in high 
end light and electron microscopy, supporting the research community at the University of 
Zurich. Our mission is to give our scientists the tools and technical expertise they need to 
generate reliable and reproducible scientific data using state-of-the-art microscopy.  

Lembke-Ibold, Birte and Toscano, Marco. More info here 

THE GRADUATE CAMPUS AT UZH  

UZH Graduate Campus is a cross-faculty platform dedicated to early career researchers with 
a special focus on postdocs. We offer skills courses, counseling and funding for short travels 
as well as flexible support for postdocs and advanced doctoral researchers for situations 
where unforeseen costs or structural obstacles impede a promising academic career. In 
addition, we organize thematic events and network opportunities for postdocs. Two 

http://www.scmb.balgristcampus.ch/
https://www.zmb.uzh.ch/en.html
https://www.grc.uzh.ch/en.html


  

 

 

representatives from UZH Graduate Campus will be present to answer questions you may 
have. 

Penton Ribas, David. More info here 

THE ELECTROPHYSIOLOGY CORE FACILITY (E-PHAC) AT UZH  

The Electrophysiology Facility (e-phac) is a central technology platform of UZH and offers 
expertise, instrumentation and support in the area of in-vitro electrophysiology. e-phac 
provides a broad range of electrophysiological techniques to study excitable and non-
excitable cells, including classical manual patch clamp, high throughput automated patch 
clamp and Ussing Chamber as well as Two Electrode Voltage Clamp for the study of function 
of ion channels and transporters. e-phac collaborate with other technology platforms of UZH 
as well as research groups and private companies to provide tailored solutions for your 
research question. For more information, please visit our webpage https://www.e-
phac.uzh.ch/en.html. Contact us ephac@mls.uzh.ch to discuss your project in detail.  

Stefanic, Sasa More info here 

NANOBODIES, HIGHLY SPECIFIC ANTIGEN-BINDING DOMAINS AS ANALTERNATIVE TO 
CLASSICAL ANTIBODIES FOR USE IN RESEARCH, DIAGNOSTICS, AND THERAPY 

Camelids and some cartilaginous fish species naturally produce a unique class of antibodies 
that lack light chains, termed heavy chain-only antibodies. Variable domains of these 
antibodies represent the smallest (~15 kDa) naturally occurring antigen-binding domains 
(single-domain antibodies [sdAb], nanobody, VHH). Nanobodies recognise a single epitope, 
are more stable and easier to genetically manipulate and produce in recombinant expression 
systems than the classical antibodies. In addition, nanobodies can recognise epitopes which 
are not accessible, or not recognised by the classical antibodies. Their small size, excellent 
solubility and high affinity enables nanobodies to efficiently cross biological barriers making 
them ideally suited for non-invasive cancer imaging or immunotherapy. To date many 
nanobodies were identified with potential to inhibit tumour growth, viral and bacterial 
infections, neutralize toxins. The first nanobody was EMA and FDA approved for human 
therapy, and many more are currently in the late phase of clinical trials. Versatility of 
nanobodies enables them to be used in many diagnostic applications where high affinity and 
specificity are imperative. In research, nanobodies have been used with success for diverse 
immunoassays and especially as co-crystallization chaperones that help stabilize and 
determine 3D structure of many important membrane proteins. The Nanobody Service 
Facility of the University of Zurich has specialised in the production of nanobodies by 
immunization of alpacas with the target protein, followed by the generation of a phage 
display library and in vitro selection of target-specific binders. Through our service we make 
the nanobody technology available to the Life Science Community advancing their research. 

  

https://www.e-phac.uzh.ch/en.html
https://www.nsf.uzh.ch/en.html


  

 

 

Abstract List 
1 . Achón Buil, Beatriz. Poster University of Zurich, CH 

IN VIVO TRACKING AND SELECTIVE ABLATION OF HUMAN NEURAL PROGENITOR CELLS 
FOLLOWING INTRACRANIAL AND SYSTEMIC ADMINISTRATION IN MOUSE 

Stem cell-based therapy has emerged as a promising strategy to treat neurological disorders 
such as stroke. In a clinical setting, intravenous administration of cells is preferable to 
invasive intracerebral engraftment. However, central nervous system barriers, which include 
the blood-brain barrier and the blood-cerebrospinal fluid barrier, strongly limit the entry of 
cells and molecules into the brain parenchyma. Besides, cells circulating in the bloodstream 
can get mechanically trapped in peripheric organs such as lungs, spleen, or liver, which?can 
lead to insufficient numbers of therapeutic cells in the damaged area and severe side effects. 
To compare stem cell presence in the brain and off-target organs following local or systemic 
administration, we used two different dual reporter systems containing a luciferase (Firefly 
luciferase or Nanoluciferase) and a fluorophore (RFP or copGFP respectively). Human neural 
progenitor cells (NPCs) derived from induced pluripotent stem cells were transduced with 
both constructs separately and validated in vitro. Transduced NPCs were transplanted 
intracranially, and the presence of cells was analysed by bioluminescence and post-mortem 
immunostaining. Future experiments will determine the presence of transduced NPCs in 
different organs following intravenous and intra-arterial injection. Regarding off-targeting, 
we pursue the selective ablation of cells entrapped in organs other than brain. For this aim, 
a safety switch system based on suicide gene therapy is introduced in NPCs for enabling 
selective removal by substrate administration. These experiments further characterise the 
injection of NPCs into the bloodstream in order to improve the safety profile of stem cell-
based therapies before moving into the clinic. 

 2 . Akle, Veronica. Poster Universidad de Los Andes, CO 

ZEBRAFISH PATIENT-DERIVED GLIOMA AVATARS FOR ANTI-CANCER THERAPY SCREENING  

Gliomas are the most common malignant tumors of the nervous system in adults. The 
tumors are highly complex and heterogeneous, many times leading to treatment evasion 
and drug resistance. Thus, patient prognosis remains very poor, prompting the search for 
new models for drug discovery and personalized testing. 

This study focuses on standardizing an efficient model of patient-derived xenografts of 
glioma tumor cells into larval zebrafish, as an assay to test combinations of clinical drugs and 
new potential molecules, in an effort toward personalized treatment and further study for 
translational research. 

We cultivated primary human tumor cells from patients diagnosed with glioblastoma grade 
II and IV into zebrafish embryos and registered their phenotype. Then, we labeled and 
injected the cells into zebrafish to study their progression and we compare their behavior 
with in vitro studies. 



  

 

 

The tumor cells can be injected into zebrafish yielding microtumors in about 30% of the 
animals and 80% of them survive. The microtumors can be followed up to 7 (dpf) and 
reconstructed using Light Sheet Microscopy to quantify their area and establish effects of 
drugs. The immunophenotype of the cultured primary cells and the implanted cells is 
consistent. Both patient tumors were CD133 and CD15 negative and CD44 and CD70 positive. 

Results of drug treatment in vitro show that Doxorubicin reduces viability by 40% and a 17% 
in tumors of low and high grade, respectively. Temoxolamide has no effect and a 
combination of Tmx [and] Doxo at low concentrations reduces viability by 20 and 23%, while 
in high concentrations the reduction is of 50%. 

This method will allow quantification of engrafted tumor area and of the response to drug 
treatments across large numbers of patient tumors avatars. 

This assay is advantageous in that it allows dynamic screening of each patient tumor cells 
response to different drug combinations in a timely and cost-effective manner. 

3 . Alonso Jimenez, Sara. Poster University Hospital Zurich, CH 

HUMAN PLURIPOTENT STEM CELLS-DERIVED INNER EAR ORGANOIDS RECAPITULATE OTIC 
DEVELOPMENT IN VITRO. 

Our molecular understanding of the early stages of human inner ear development has been 
limited by the difficulty in accessing fetal samples at early gestational stages. As an 
alternative, previous studies have shown that inner ear morphogenesis can be partially 
recapitulated using pluripotent stem cells (iPSCs) directed to differentiate into Inner Ear 
Organoids (IEOs). Once validated and benchmarked, these systems could represent unique 
tools to complement and refine our understanding of human otic differentiation and model 
developmental defects. Here, we provide one of the first direct comparisons of the early 
human embryonic otocyst and iPSC-derived IEOs. We use multiplexed immunostaining, and 
single-cell RNA sequencing to characterize IEOs at three key developmental steps, providing 
a new and unique signature of in vitro derived otic -placode, -epithelium, -neuroblasts, and 
-sensory epithelia. In parallel, we evaluated the expression and localization of critical 
markers at these equivalent stages in human embryos. We show that the otic placodes 
derived in vitro (day 8-12) match marker expression of Carnegie Stage (CS) 11 embryos and 
subsequently (day 20-40) give rise to otic epithelia and neuroblasts comparable to the CS13 
embryonic stage. Differentiation of sensory epithelia, including supporting cells and hair 
cells, starts in vitro at day 50-60 of culture. The maturity of these cells is equivalent to 
vestibular sensory epithelia at week 10 or cochlear tissue at week 12 of development, before 
functional onset. Together, our data indicate that the current state-of-the-art protocol 
enables the specification of bona fide otic tissue, supporting the further application of IEOs 
to inform inner ear biology and disease. 

  



  

 

 

4 . Bellafante, Martina. Poster – Travel Grant University of Italian Switzerland, CH 

 DEFINING THE EPIGENETIC LANDSCAPE REGULATING A PROGENITOR SIGNATURE IN 
DEVELOPMENT, AND DURING TUMOUR INITIATION AND PROGRESSION  

Most oncogenes cause malignant transformation only in certain cellular contexts; this is 
called oncogenic competence. Melanoma is a cancer of melanocytes, and tumour initiation 
upon oncogene expression activates developmental programs typical of the neural crest. The 
neural crest-like state is required and particularly susceptible to oncogenic transformation, 
and an epigenetic developmental program regulates such a state. The goal of this project is 
to define how developmental epigenetic factors, frequently altered in melanoma patients 
and highly expressed in oncogenic competent progenitor cells, like ATAD2, ATAD2b, BPTF 
and EZH2 are regulating normal progenitor state, and how those factors define the 
acquisition of drug resistance. The human pluripotent stem cell (hPSC)-based technologies 
permit the differentiation of hPSCs into neural crest cells and melanoblasts, the embryonic 
progenitor cells of melanocytes. Thanks to CRISPR/Cas9 we will build doxycycline-inducible 
knockouts to highlight the role of those developmental epigenetic factors in a normal 
progenitor cell and during the acquisition of drug resistance in melanoma. This study will 
shed some light on the common and different epigenetic mechanisms in development and 
cancer. 

5 . Carbajal Martin, Pablo. Poster Children’s University Hospital Zurich, CH 

DEVELOPMENT OF IPSC-DERIVED NEURONAL CELL MODELS TO STUDY MOLECULAR DISEASE 
MECHANISMS IN HEXOKINASE-1 RELATED NEUROLOGICAL DISORDERS 

Hexokinases mediate the conversion of Glucose to Glucose-6-P, the first rate limiting step of 
glycolysis. Although HK1, one of the four hexokinase isoforms, is ubiquitously expressed, it 
is the main kinase in the brain and predominantly expressed in neurons and astrocytes, 
hence its recognition as brain kinase. The principal HK1 splice isoform localizes to the outer 
mitochondrial membrane via interaction with voltage-dependent anion channel protein 1 
(VDAC1), enhancing HK1 enzyme activity, as well as coupling cytosolic glycolysis with 
mitochondrial oxidative phosphorylation. Patients with autosomal recessive HK1 mutations 
suffer from haemolytic anaemia and neuropathy, while patients with autosomal dominant 
mutations present with a range of diverse neurological diseases including 
neurodevelopmental and movement disorders, as well as retinitis pigmentosa. We have skin 
biopsies from two patients with a de novo heterozygous missense variant in the HK1 gene 
localized in the interdomain helix of the protein. Both patients present with severe 
neurodevelopmental delay, epilepsies and movement disorders. In addition, we found 
previously unknown severe hypoglycorrhachia («reduced glucose») and increased levels of 
lactate in the cerebrospinal fluid, suggesting a gain-of-function mutation. An increase in HK1 
activity could have numerous deleterious effects such as accumulation of lactate and 
pyruvate, as well as glucose deficiency in the brain, leading to severe cerebral energy 
deficiency and neurotoxicity. The project aim is to generate iPSC derived from patient 
fibroblasts to create a 2D neuron-astrocyte co-culture model as well as 3D cortical organoid 
models. By using these models to carry out functional assays such as HK1 activity assay, 
mitochondrial assays, targeted metabolomics or disease-associated RNA signatures, we 
hope to unravel the nature of the mutation and underlying disease pathomechanisms. The 



  

 

 

long term aim of this study is evaluating potential novel therapeutic approaches, such as 
lentiviral gene therapy or RNAi approaches  

6 . Connolly, Sinéad. Poster            ETH Zurich, CH 

PRESELECTION OF VIABLE IPS-DERIVED NEURONAL CELLS 

The use of iPSCs in organ-on-a-chip technologies is gaining importance, particularly in 
neuroscience, as they provide a more human-like cell alternative to traditional rat sources 
and can replicate features of the complex neural networks seen in vivo [1]. This comes with 
a demand to accurately obtain more viable, healthy cells from thawed populations. 

Fluidic force microscopy (FluidFM) comprises an atomic force microscopy (AFM) cantilever, 
containing a hollow microfluidic channel [2]. Thus, the system merges the force-sensing 
abilities of AFM with the aspiration and dispensing abilities of a micropipette and can be 
used for the pick and place (P&P) of objects of interest. Because of its gentleness, accuracy 
and optical access, FluidFM has been used extensively for the precise P&P of single cells [3]. 

The FluidFM OMNIUM is used to select specific iPSCs and place them on a flat surface. 
Contact is made with the selected cell, which is detected using its AFM capabilities. A 
negative pressure is applied to the cantilever aspirating the cell onto its aperture. The cell is 
then transferred to the location of interest, depositing it there. The speed and accuracy of 
the system, as well as the viability and growth of the cells can be assessed. 

A process flow is defined for P&P of cells using the FluidFM OMNIUM, in addition to the 
identification of markers that through image analysis can accurately predict cell viability. This 
ensures that only cells likely to survive the thawing process are selected for cell isolation, 
improving the viability of the of the experimental population. 

FluidFM is useful in a variety of applications where the viability of such cells is required for 
experimental applications. Future work will develop a system for automated selection of 
viable cells, leveraging imaging recognition and automation. 

7 . D'Ignazio, Laura. Poster MaxWell Biosystems, AG 

LABEL-FREE FUNCTIONAL CHARACTERIZATION OF HUMAN IPSC-DERIVED NEURONS AT 
SUBCELLULAR RESOLUTION  

In recent years, brain models derived from pluripotent stem cells have become a 
fundamental tool for studying common neurological disorders, such as epilepsy, Alzheimer's 
disease, and Parkinson's disease. The ability to measure the electrical activity of human iPSC-
derived neurons in real time and label-free can provide much needed insights into the 
complexity of their neuronal networks. Nowadays, performing high-throughput 
physiological assays at single cell resolution to potentially deepen our understanding of 
subtype-specific neuronal activity is especially valuable and yet difficult to achieve. 

In this study, we used a high-density microelectrode array (HD-MEA) platform (MaxWell 
Biosystems, Switzerland) to perform in vitro extracellular recordings of action potentials at 
different scales, ranging from network through single-neuron to subcellular features. Here, 



  

 

 

we show the advantages of having an HD-MEA system featuring 26,400 electrodes per well, 
which are key to increase the statistical power of the data collected from iPSC-derived 
neurons over multiple days/weeks and to capture the smallest neuronal signals. 

Finally, we present the Axon Tracking Assay, a tool for automated recording and analysis of 
individual axonal arbors of many neurons in parallel. The Axon Tracking Assay enables to 
measure action potential conduction velocity, axonal length, and number of axonal 
branches. With this unique method, we characterized the axonal function and structure of 
different iPSC-derived neuronal cell lines. This unique assay can potentially be used to 
characterize disease models targeting the axon initial segment, axonal branching, and axon 
conduction at high-throughput. 

Our HD-MEA platforms and the extracted metrics, such as firing rate, spike amplitude, 
network burst profile, conduction velocity, among several others, provide an extremely 
powerful and user-friendly approach for in vitro disease modelling and compound screening. 

8 . Gatta, Beatrice. Poster University of Zurich, CH 

INVESTIGATING THE ROLES OF DEFINED TDP-43 STATES IN HEALTHY AGING AND ALS 
PATIENT-DERIVED NEURAL NETWORKS 

TAR DNA-binding protein 43 (TDP-43) is the main aggregating protein in several 
neurodegenerative diseases including Amyotrophic Lateral Sclerosis (ALS) and 
Frontotemporal dementia (FTD). Yet the mechanisms that trigger the transition of TDP-43 
from a highly regulated protein to a non-functional and pathological form that in turn causes 
toxicity and neuronal death remain unknown. An interesting hypothesis is that TDP-43 can 
exist in different functional states that allow the protein to facilitate its many functions in 
cells. Some of these states could be less functional then others and therefore may initiate 
the shift from a physiological to a pathological state of TDP-43 in disease. In order to decipher 
the functionality of distinct TDP-43 states and to elucidate their possible role in driving 
pathology, we use aging human neural networks established in our lab. Notably, this human 
neural model consists of self-organized and multi-layer glia and neural cultures with 
synaptically connected and electrophysiologically active neurons, which matures into a long-
lived functional neural network over time. An important advantage of this system is its high 
reproducibility and significant longevity that makes it ideal to study neurodegenerative 
diseases such as ALS. Taking advantage of engineered iPSCs harboring ALS-linked mutations 
as well as ALS patient-derived iPSCs, we want first to generate aging neural cultures and then 
perform state-of-the art single-cell transcriptomic analysis as well as molecular and 
biochemical assays on these long-lived cultures to investigate the emergence of disease-
relevant TDP-43 states and their impact on human neural cultures over time. Most 
importantly, we aim at evaluating the long-term impact of TDP-43 states in human neurons 
so as to understand how relevant pathological features develop in the course of time with 
the attempt of recapitulating the late-onset events associated to TDP-43-causing-
neurodegenerative diseases. This research will allow us to confirm the possible role of 
relevant TDP-43 states in ALS disease and to shed light on new possible pathways of toxicity 
underlying TDP-43 pathology.  

  



  

 

 

9 . Guimbal, Sarah. Poster University of Bern, CH 

NEW MOLECULAR UNDERPINNINGS OF BLOOD-BRAIN BARRIER DYSFUNCTION IN MULTIPLE 
SCLEROSIS 

Blood-brain barrier (BBB) breakdown is amongst the earliest pathological hallmarks 

observed in multiple sclerosis (MS). The mechanisms leading to BBB dysfunction are 
incompletely understood and are generally thought to be a consequence of the autoimmune 
neuroinflammatory process in MS. 

We challenge this view and ask if intrinsic alterations in BBB endothelial cells manifested at 
the genetic or epigenetic, transcriptional, and ultimately phenotypic level cause or 
contribute to altered BBB function. Methods: We made use of human induced pluripotent 
stem cells (hiPSCs) derived from 3 healthy controls (HC) and 4 MS patients and differentiated 
them into brain microvascular endothelial cell (BMEC)-like cells as in vitro model of the BBB 
employing our recently developed extended endothelial cell culture (EECM) method. We 
performed a transcriptomic analysis via RNA sequencing on HC and MS-derived EECM-BMEC-
like cells stimulated with TNF-? and IFN-? and unstimulated.  

The RNA sequencing analysis showed differentially expressed genes between EECM-BMEC-
like cells from HC and MS patients. These findings underscore that intrinsic alterations of the 
BBB may contribute directly to MS pathology. Specifically, we found a strong modulation of 
the Semaphorin-4D (SEMA4D) signalling pathway in MS-derived EECM-BMEC-like cells when 
compared to HC. Protein expression of SEMA4D and its downstream effectors, RHOB and 
ROCK2 in EECM-BMEC-like cells were confirmed by Western blot and immunostaining. As in 
MS serum levels of SEMA4D are enhanced we exposed EECM-BMEC-like cells to soluble 
SEMA4D which resulted in modulation of SEMA4D expression.  

Our study suggests that SEMA4D and its downstream effectors may contribute to BBB 
dysfunction in MS.  

10 . Haenseler, Walther. Poster University of Zurich, CH 

HUMAN IPSC DERIVED MODELS TO EXAMINE ALPHA-SYNUCLEIN PATHOLOGY 

A Hallmark of Parkinson's Disease is -synuclein (S) accumulation in aggregates called Lewy 
bodies. To examine the pathogenic role of S, we have generated induced Pluripotent Stem 
Cells (iPSC) from early onset Parkinson's Disease patients with SNCA A53T and SNCA 
Triplication mutations as well as gene edited isogenic sets. 
We characterized iPSC derived macrophages and found significantly reduced phagocytosis 
capability in SNCA Triplication macrophages, but not A53T macrophages. This phagocytosis 
defect can be phenocopied by adding S to the cell culture medium of control macrophages. 
We characterized iPSC derived dopaminergic neurons and found increased S aggregation 
and mitochondrial defects. 
In ongoing projects, we use limited proteolysis followed by mass spectrometry (LiP-MS) to 
identify structural changes in the proteome. We used SNCA KO iPSC derived cortical neuron 
lysates and spiked them with monomeric and fibrillar S to identify S structure specific S 
interaction partners with LiP-MS. Furthermore, we are now characterizing the differences in 
the structural proteome between healthy controls and the SNCA triplication patient and the 



  

 

 

consequences of spiking S fibrils into live neurons derived from control, SNCA KO and SNCA 
Triplication iPSC. 
With these human iPSC models we have confirmed finding from animal models and patient 
samples, but also got novel insight into S pathology. They are an unlimited source of live 
patient material normally not available for disease modeling.   

11 . Izady, Elaheh. Poster Tehran University of Medical Sciences 

TOWARD CLINICAL GENERATION OF HUMAN IPSC-DERIVED FUNCTIONAL PLATELET 

Platelets (PLT) derived from megakaryocytes (MK) participate in hemostasis and thrombosis. 
PLT-based therapies are increasing in regenerative medicine. According to Market Watch 
website forecasts, PLT demand is growing at annual growth rate of 2.5% by2024.There is a 
serious shortage of PLT supplies. The main reasons are lack of donors and short shelf life of 
fresh PLT. Blood donors can lead to PLT transfusion refractoriness due to HLA class I. iPSCs 
are a great source for PLT production. HLA class I knockout iPSCs cell bank using CRISPR/Cas9 
system can produce universal PLT to solve clinical PLT problems. Large-scale PLT production 
is still low efficiency. This project relies on stepwise induction and HSCs proliferate 
indefinitely in the similar in vivo. PLT production from iPSCs is based on iPSC-mesoderm-HCS-
MK-PLT. Efficient cell differentiation depends on cell culture microenvironment. For high 
efficiency this project uses an approach based on embryoid bodies(EB)and 3D suspension 
that induce human embryonic development. Thus, iPSCs differentiate precisely to mesoderm 
and iPSCs transformation into HSCs is highly efficient. HSCs lose their stem cell property in 
vitro which affects their ability to differentiate. The establishing cell culture by combine 
cytokine cocktail with small molecules including valproic acid, stemRegenin1, pyrimidoindole 
(UM171, UM729) mimics homeostasis in vivo, leaving HSCs in quiescent state (high stem cell 
property) promote ex vivo HSCs expansion. Immortalized MK cell lines (imMKCL) as master 
bank for PLT production were generated but cancer-related genes (c-myc) can induce 
potential tumor risks. In this project, MK-related genes (FLI1, BCL2L2, NF-E2) are 
overexpressed by CRISPR/Cas9 system to obtain imMKCL.MK produce 1000 to 2000 PLT in 
Bone marrow, but only 3-10 PLT under culture conditions. By developing a turbulent flow 
bioreactor to produce clinically needed PLT. producing PLT in vitro need to be purified by 
removing iPSC residues that cause induce transgenic oncogenes and tumor development risk 
after infusion. The use of gamma irradiation eliminates iPSCs residues but not PLT as non-
nucleus cells. Finally, Functional PLT evaluate in vitro and in vivo. 

12 . Kapnulina, Alena. Poster University of Zurich, CH 

KCNQ2 CHANNELOPATHY: PROBING VARIANT-SPECIFIC EFFECTS ON CHANNEL BIOPHYSICS 
AND NEURAL EXCITABILITY 

KCNQ2 channelopathy encompasses a broad spectrum of clinical presentations, including 
neonatal epilepsy, developmental delay and intellectual disability (ID) of varying severity. 
The relationship between KCNQ2 genotype and patient phenotype remains largely unclear. 
Here we explored the potential determinants of this relationship on a functional level. We 
first probed the effect of newly identified KCNQ2 variants on channel function in Chinese 
hamster ovary (CHO) cells using patch-clamp electrophysiology. We show that two epilepsy-
associated variants within the voltage sensor (p.A196V and p.I209S) reduce the KCNQ2 



  

 

 

voltage sensitivity, while p.I209S also slows the channel activation kinetics, which correlates 
with a more severe clinical phenotype of epileptic encephalopathy (EE) for this variant. On 
the other hand, p.T653Dfs*212, a benign familial neonatal epilepsy variant in the 
intracellular C-terminal tail, decreases M-current density without altering KCNQ2 voltage 
sensitivity or activation kinetics. Another EE variant, p.G315A, located near the gating hinges, 
decreases M-current density and KCNQ2 voltage sensitivity. p.R144W is associated with 
isolated ID and corresponds to the only variant with a gain-of-function effect at the level of 
KCNQ2 voltage sensitivity. We then assessed the effect p.G315A, p.T653Dfs*212 and p.I209S 
on neural function, using CRISPR/Cas9-edited human induced pluripotent stem cell (iPSC)-
derived neurons as a model. iPSCs carrying the patient mutations and isogenic controls were 
differentiated to cerebral cortical neurons using a dual SMAD inhibition protocol (adapted 
from Shi et al., 2012). Interestingly, our preliminary results for all three variants in neuronal 
cultures do not show apparent changes in K+ currents or in their excitability parameters that 
would correspond to M-current impairment. Together, our data reveal KCNQ2 variant-
specific phenotypes in a heterologous expression system, which may be compensated for in 
neuronal systems. 

13 . Kladny, Victoria. Poster University of Zurich, CH 

PHOSPHOMIMETIC TDP-43 MUTANT EXHIBITS ALTERED PASSIVE DIFFUSION PROPERTIES IN 
HUMAN NEURONS 

The nuclear protein TDP-43 is the culprit behind both amyotrophic lateral sclerosis and 
frontotemporal dementia, where it is found re-localized to, and aggregated in the cytoplasm 
of neurons in the central nervous system. In the inclusions, TDP-43 is hyperphosphorylated, 
thus changes in its phosphorylation status could be pivotal in disease. TDP-43 passively 
diffuses through the nuclear membrane, a process that depends on protein complex size. 
Previous studies have shown that TDP-43 self-assembles into oligomers via its N-terminal 
domain (NTD), a mechanism crucial for TDP-43 functionality. Focused on the NTD, we are 
dissecting the role of TDP-43 oligomerization in pathology. Previous work from the team 
revealed that a TDP-43 variant with 6 point mutations (6M) within the NTD exhibits severe 
disruption of oligomerization in cellulo, causing enhanced nuclear efflux. Here, we 
characterized a phosphomimetic variant with a point mutation at Serine 48 (S48E), within 
the oligomerization interface of TDP-43, aiming to untangle whether this post-translational 
modification modulates oligomerization and subcellular localization. Our experiments in 
Flp/In HEK293 cells, which allow inducible expression of a single copy of the transgene, reveal 
decreased oligomerization and more cytoplasmic localization of GFP-TDP-43-S48E compared 
to wildtype (WT) TDP-43, but not to the extent of the strong 6M mutant. Additionally, iPSC-
derived, colony morphology neural stem cells (iCoMoNSCs) were differentiated for 3 months 
and used to study the subcellular localization of WT, S48E and 6M TDP-43-HA in human 
neurons after lentiviral transduction. Our model shows that also in human neurons, the S48E 
phosphomimetic mutation affects the passive diffusion properties of TDP-43. Taken 
together, our data indicates that phosphorylation in the NTD of TDP-43 decreases its 
oligomerization status, thereby speeding up passive diffusion, a process that could play a key 
role in the transition to pathology. 

 



  

 

 

14 . Knöpfli, Yannic. Poster University of Zurich, CH 

ROLE OF APOE4 IN HUMAN IPSC-DERIVED NEURONS METABOLISM 

The major genetic risk factor for Alzheimer's disease (AD) is the presence of apolipoprotein 
E4 (APOE4) allele. In the brain, APOE is mainly expressed by astrocytes and plays an 
important role in the transport of cholesterol and fatty acids from and to neurons, as well as 
neuronal growth, energy metabolism, synaptic plasticity, and immune response. While 
APOE4 confers a higher risk for developing AD, APOE2 is known to lower the risk while APOE3 
is defined as average risk for AD. Despite ongoing research, the exact mechanisms of how 
the different APOE isoforms regulate cellular homeostasis in the brain is still poorly 
understood. In this study, we generate human isogenic induced pluripotent stem cell (iPSC)-
derived neurons (iNeurons) with expression of APOE2, APOE3, APOE4 or APOE-KO to study 
APOE isoform-dependent changes in neuronal physiology. We have successfully elaborated 
a differentiation protocol to perform metabolic assays based on the Seahorse instrument 
which will give further insights on the APOE isoform-specific effects on metabolism in 
neurons. We already observed differences in aerobic respiration in iPSC-derived Astrocytes 
(iAstrocytes) in an APOE dependent manner. APOE4 cells showed an increased aerobic 
respiration as well as a higher degree of lipid biosynthetic processes compared to APOE2 and 
APOE3. We will perform identical assays in iNeurons to analyze whether the APOE effects 
are cell-type specific. Further it will be interesting to investigate the interaction of iAstrocytes 
with iNeurons in co-culture to determine how APOE isoforms affect the functional 
interaction and metabolic coupling of neurons and astrocytes. 

15 . Nadel, Agnieszka. Poster – Travel Grant Polish Academy of Sciences, PL 

HUMAN CHAMBER-SPECIFIC ENGINEERED HEART TISSUE (EHT) MODEL FOR INVESTIGATING 
SMALL-CONDUCTANCE CALCIUM-ACTIVATED POTASSIUM CHANNEL (KCA2) INHIBITOR AS A 
PROMISING THERPAY FOR ATRIAL FIBRILLATION 

Atrial Fibrillation (AF) is a commonly occurring cardiac arrhythmia, which is associated with 
a threefold increase in the risk of stroke. Despite significant technological advancements, 
currently approved antiarrhythmic drugs have limitations in their efficacy and may cause side 
effects such as ventricular arrhythmias and hypotension. Recent studies have shown that 
small-conductance calcium-activated potassium (SK) channels, specifically KCa2.2 and 
KCa2.3 subtypes, could be a promising atrial-selective target for AF treatment.  

In vivo models of AF, such as rats, guinea pigs, and pigs, have been used to assess channel 
inhibition effects on atrial and ventricular repolarization, but the lack of a human model has 
impeded the development of novel therapies. To overcome this limitation, we introduce an 
Engineered Heart Tissue (EHT) model based on human induced pluripotent stem cell-derived 
cardiomyocytes (iPS-CMs). 
This model allows for the development of more mature cardiomyocytes than what is possible 
with standard 2D culture. EHT models offer the opportunity to derive chamber-specific tissue 
types that exhibit differences in gene expression, ion channels, and physiological responses. 
Additionally, EHT models enable the observation of cardiac tissue-specific physiological 
parameters, such as the Frank-Starling mechanism or calcium response mechanics, which 
are unreachable in classic 2D culture.  



  

 

 

As a result of using a small molecule inhibitor of selective KCa2 channels, AP14145, we 
observed an increase in contraction force and prolongation of relaxation time. These results 
suggest a negative allosteric effect on KCa2.2 and KCa2.3 channels, leading to an increase in 
the atrial effective refractory period (AERP) in EHTs. 
To summarize, the EHT model provides a valuable system for investigating the effects of 
KCa2 channel inhibitors. The KCa2 channels hold great potential as a therapeutic target for 
treating AF.  

16 . Nubie, Martina. Poster University of Zurich, CH 

DEVELOPMENT OF GENE THERAPY FOR GRANULIN-RELATED NEURODEGENERATION  

The deficiency of progranulin (PGRN), caused by mutations in the granulin (GRN) gene, is 
responsible for two fatal and rare neurodegenerative diseases: neuronal ceroid 
lipofuscinosis (CLN11) in children and young adults and frontotemporal dementia (FTD) with 
typical onset before 65 years of age. Currently, no treatment is available to prevent or slow 
the neurodegeneration progression. We develop an ex vivo gene therapy strategy in which 
the hematopoietic stem cells (HSCs) of the patient are transduced in vitro with a lentiviral 
vector to increase PGRN levels. Upon myeloablation, the corrected HSCs are then re-infused 
in the same patient so that they engraft the brain and generate new microglia-like progeny 
able to secrete higher levels of PGRN. Our previous work focused on the methods to 
transduce and analyze in vitro models of microglia, namely a GRN-knock-out immortalized 
microglia cell line and microglia derived from induced pluripotent stem cells (iPSCs) of 
patient origin. We transduced these cell models with our therapeutic LVV, and we 
demonstrated its ability to increase PGRN expression and secretion. These models need to 
be integrated with neuronal cells, to mimic the engraftment of PGRN-enhanced microglia in 
the brain of the patient. Therefore, in the next phase of the project we aim at establishing 
an in vitro co-culture model system consisting of neurons, astrocytes and microglia 
differentiated from a human iPSC line carrying pathogenic GRN mutations. Considering the 
recent works on the human-specific molecular mechanisms of neurodegeneration, the 
development of this human iPSC-based complex co-culture model of neurons and microglia 
represents a fundamental innovation in the study of PGRN-deficiency and the associated 
neurodegeneration.  

17 . Oertel, Alexandra. Poster University of Zurich, CH 

THE ROLE OF FUS IN SYNAPTIC RNA HOMEOSTASIS AND ITS DISTURBANCE IN AMYOTROPHIC 
LATERAL SCLEROSIS AND FRONTOTEMPORAL DEMENTIA 

The abnormal aggregation of the RNA-binding protein Fused in sarcoma (FUS) is a 
pathological hallmark of amyotrophic lateral sclerosis (ALS) and frontotemporal dementia 
(FTD). Little is known about its function in synapses, even though synaptic dysfunction has 
been suggested to be the early event of neurodegeneration. Using CLIP-sequencing on 
synaptoneurosomes, we previously identified synaptic FUS RNA targets. Among those is 
Nrxn1, whose RNA levels or stability are not affected by pathological FUS mislocalization. 
However, Neurexin1 synthesis is clearly reduced in an ALS-FUS mouse model. Here, we aim 
to unravel the role of FUS in Nrxn1 translation in human neurons and test whether 
pathological FUS alters it. To this aim we will take advantage of iPSC-derived, colony 



  

 

 

morphology neural stem cells (iCoMoNSCs) that will be differentiated into human multilayer 
neural networks. At first, we will overexpress different FUS variants in control neurons, 
aiming to understand the pathophysiological role of FUS. Later, to confirm data obtained 
with the previous mentioned model we will also use CRISPR-CAS9 engineered iPSCs-derived 
neurons harboring ALS-linked mutations that will help us to study the role of FUS in Nrxn1 
translation in a patient-like model. Taking advantage of microscope-based and biochemical 
assays we aim to reveal the role of FUS on Nrxn1 translation. This project will shed a light on 
the role of FUS on its synaptic RNA targets and the alteration in neurodegenerative diseases.  

18 . Pianigiani, Giulia. Poster University Hospital Zurich, CH 

CHARACTERIZATION OF MYO5C, A PUTATIVE NOVEL HEARING LOSS GENE, BY COMBINATION 
OF IPSC-DERIVED ORGANOIDS AND CRISPR/CAS9 GENOME EDITING  

Hearing loss (HL) is the most frequent sensory deficit in our society. HL has high phenotypic 
and genotypic heterogeneity and can occur as an isolated defect (non-syndromic) or in 
conjunction with other anomalies (syndromic). Pendred syndrome is the most common form 
of syndromic HL and is inherited with an autosomal recessive pattern. The major gene 
involved is SLC26A4, an anion transporter expressed in the inner ear.  

Through exome sequencing, we have identified an homozygous missense variant in the 
MYO5C gene in a Pendred patient negative for SLC26A4 mutations. Even though no 
mutations in MYO5C have been linked to any known disease yet, other myosin genes 
(MYO3A, MYO6, MYO7A and MYO15A) have been associated with HL before.  

Here we are making use of human iPSC-derived inner ear organoids (IEOs) to assess the 
expression and the function of MYO5C gene. At day 30 of differentiation, MYO5C is 
expressed in otic progenitors and other epithelial cells, while at day 60, when sensory 
epithelia appear, MYO5C becomes visible at the developing hair bundle in hair cells, 
suggesting a functional role of this gene in hair cell maturation. Similar expression has been 
observed in the sensory epithelia of the utricle, saccule and cochlea in fetal human inner ear 
samples. To understand the contribution of MYO5C to hair cell maturation and potentially in 
hearing impairment we used CRISPR/Cas9-based genome editing to generate a knock-in iPSC 
line carrying the identified MYO5C variant. In addition, together with the UZH-iPSC Core 
Facility, we are engineering a MYO5C knockout line. Ongoing work focuses on the generation 
of IEOs from the new iPSC lines and the isogenic control to assess the expression, localization 
and potential differentiation defects.  

In conclusion, this study will not only address the role of MYO5C in sensory organ 
development but will also provide the basis for a broader application of IEOs as a tool to 
probe disease-causing mutation. 

  



  

 

 

19 . Rentsch, Nora H. Poster University of Zurich, CH 

PROMOTING GRAFT SURVIVAL USING CRYOGEL MICROCARRIERS AFTER STROKE  

Cell-based therapy is an emerging regenerative treatment with the potential to enhance 
brain regeneration and functional recovery after ischemic stroke. A major limitation of cell-
based therapies is the poor graft survival following transplantation due to the hostile 
environment surrounding the lesion. We hypothesize that incorporating the grafts in cryogel 
microcarriers can improve survival of the graft. The macroporous gel does not only provide 
structural support but also the dual-release of pro-survival and pro-angiogenic factors 
mitigate the recipient's hostile stroke environment which enhances graft survival and tissue 
repair. Here, we test three different types of microgels, irregularly fragmented microgels, 
emulsion-derived microcarriers, and microfluidic derived particles. So far, we established a 
method to produce irregular particles from bulk scaffolds and tested their injectability 
through an injection needle. To find the most efficient adhesion ligand, iPSC-derived neural 
progenitor cells (NPCs) were loaded onto differently functionalized cryogel scaffolds. Cell 
growth could be observed in the cryogel and cell adhesion was the highest in gels 
functionalized with cyclic arginine-glycine-aspartic motif peptide (RGD). Fragmentation with 
a homogenizer and subsequent filtration provides a solid method to obtain a size-defined 
fraction of cryogel particles that are injectable through fine needles, up to 30G. Additionally, 
NPCs loaded onto particles showed high adhesion and activity. Accordingly, cells will be 
tested on the different types of microgels. The most suitable microcarrier will be evaluated 
in a mouse model of stroke. The co-transplantation of cells with cryogel-microcarriers with 
its ready-to-use potential provides a propitious approach to increase cell graft survival and 
hence functional recovery in the damaged brain.  

20 . Siegel, Gabriele. Poster University of Zurich, CH 

STUDYING HUMAN IPSC DERIVED NEURONS BY MULTIELECTRODE ARRAY: TIPS FOR A 
SUCCESSFUL START 

Multielectrode arrays (MEAs) provide a non-destructive way to analyze the electrical activity 
of cultured neurons over a period of multiple weeks or even months. So far, the majority of 
studies employing this technology used primary neuronal cultures or brain slices from either 
mice or rats. In recent years, more and more researchers became interested in the analysis 
of human iPSC derived neurons. However, it appears to be particularly challenging to obtain 
stable long-term cultures of iPSC derived neurons on MEA plates. Here, we want to share 
our experiences in optimizing the culture protocol for setting up medium throughput 
functional studies of iPSC derived neuronal cultures on 24-well MEA-plates. We provide 
details on our coating conditions, plating strategy, and the culture medium supplements we 
use to obtain healthy, electrically active neuronal cultures of comparable density which can 
then be monitored for several weeks. In addition, we show that the two most commonly 
used neuronal culture media result in significantly different neuronal activity patterns, an 
observation that should be taken into account when deciding for or against a specific culture 
system. We hope that by sharing these data we can facilitate the often difficult and 
frustrating starting period for MEA study optimization in other research groups. 

  



  

 

 

21 . Stüdle, Chiara. Poster University of Bern, CH 

SARS-COV-2 INFECTS EPITHELIAL CELLS OF THE BLOOD-CEREBROSPINAL FLUID BARRIER 
RATHER THAN ENDOTHELIAL CELLS OR PERICYTES OF THE BLOOD-BRAIN BARRIER 

SARS-CoV-2 infection cannot only lead to respiratory symptoms but can cause a myriad of 
neurocognitive and neuropsychiatric symptoms, which may persist for several months post-
infection. Pathological mechanism leading to neurological sequelae remain to be elucidated. 
Here, we investigated the susceptibility of cells constituting the blood-brain and the blood-
cerebrospinal fluid barrier (BCSFB) to SARS-CoV-2 infection. We found differential 
infectibility of two distinct human iPSC-derived brain microvascular endothelial cell (BMEC) 
models representing blood-brain barrier (BBB) endothelial cells. EECM-BMECs, which 
express a complete set of endothelial markers and display continuous tight junctions in 
addition to a mature endothelial immune phenotype, were refractory to SARS-CoV-2 
infection and did not exhibit an activated phenotype after prolonged SARS-CoV-2 
inoculation. In contrast, DMM-BMECs, which establish a tighter barrier but display a mixed 
endothelial/epithelial phenotype, were productively infected by SARS-CoV-2 in an ACE2 
dependent manner. Also, hiPSC-derived brain pericyte-like cells were not susceptible to 
SARS-CoV-2 infection possibly due to absence of ACE2 expression. Finally, a human choroid 
plexus papilloma derived epithelial cell line modeling the choroid plexus BCSFB was 
productively infected with SARS-CoV-2 preferentially from the basolateral side, which 
corresponds to the blood facing side. Taken together our data suggest that in case of 
hematogenic dissemination of SARS-CoV-2 the BCSFB is its more likely target than the BBB. 
This suggests that neurological symptoms as observed in Covid-19 may be due to disturbed 
function of the BCSFB at the level of the choroid plexus. 

22 . Verrillo, Antonietta. Poster – Travel Grant University of Italian Switzerland 

HPSC-BASED MODELS TO STUDY MELANOMA BRAIN METASTASES 

Cutaneous melanoma is the most aggressive skin cancer because of its high metastatic 
potential. More than 60% of advanced stage melanoma patients develop brain metastases. 
Melanoma brain metastases (MBMs) progress rapidly, with only 10?20% of patients showing 
1-year survival rate. While genetically engineered mouse models have been instrumental in 
modeling brain metastasis, much remains unknown about the cellular cross-talk occurring in 
the human brain microenvironment. Species-specific differences highlight the need of 
establishing a human model to study melanoma brain metastasis in the human brain 
microenvironment. In this study, we generated a complex hPSC-derived brain assembloid 
that recapitulates the human brain microenvironment including neural progenitor cells, 
cortical neurons, interneurons, glial populations (astrocytes and microglia) and pericytes. In 
the previous organoid models established so far, the astrocytic lineage appears 
spontaneously only after 270 days. The goal of the project is to achieve a faster development 
of this compartment, using two different approaches: the overexpression of NFIA, an 
important nuclear factor that induce glial competency, in combination with the addition of 
LIF; the second method is the inhibition of EZH2, which triggers the glial compartment 
maturation. By recreating a comprehensive human brain microenvironment, we aim at 
investigating how melanoma cells invade the brain, how they interact with the different 



  

 

 

brain populations, and finally remodel the niche to promote a pro-tumorigenic 
microenvironment. 

23 . Vincent, Juline. Poster Stem Genomics 

WHY YOU SHOULD ROUTINELY TEST THE GENOMIC INTEGRITY OF YOUR CELL LINES 

Preserving the genetic integrity of human pluripotent stem cells (hPSCs) is essential to 
guarantee the accuracy of disease models and the safety of downstream clinical applications. 
Because genetic abnormalities can accumulate at critical stages of the hPSC workflow such 
as hPSC generation, amplification or during genome editing, the genome of hPSCs should be 
frequently monitored. However, the current methods to assess hPSC genomic integrity are 
not optimized for regular screenings as these approaches are often limited in terms of 
resolution, flexibility, cost or processing time. Our aim is to improve and facilitate the 
procedure of hPSC genome integrity quality control. Based on a large meta-analysis 
compiling hPSC genetic abnormalities reported in more than 100 publications, we were able 
to exhaustively identify recurrent genetic abnormalities occurring in hPSCs. We then 
developed a rapid test (iCS-digital?) that can detect more than 90% of hPSC-specific 
recurrent genetic abnormalities. This technology, based on digital PCR, is able to detect copy 
number variations that arose during prolonged culture or after critical stages such as gene 
editing. By enabling frequent monitoring of hPSC genomic integrity, the iCS-digital? test 
contributes to secure many phases of the hPSC workflow, while minimizing time and 
financial losses associated with the use of abnormal hPSC lines.  

24 . Wiersma, Vera. Poster University of Zurich, CH 

OLIGOMERIZATION ACTS AS GATEKEEPER FOR TDP-43 NUCLEOCYTOPLASMIC SHUTTLING 
AND MODULATES ITS AGGREGATION PATTERNS 

The invariably fatal neurodegenerative diseases amyotrophic lateral sclerosis and 
frontotemporal lobar degeneration (FTLD) share a common neuropathological feature: 
ubiquitin-decorated aggregates comprising the RNA-binding protein TDP-43. Under 
physiological conditions, TDP-43 is predominantly nuclear and contained in droplets formed 
via liquid-liquid phase separation (LLPS). Previous studies have shown that RNA binding and 
self-oligomerization via the N-terminal domain (NTD) are required for TDP-43 to perform its 
essential functions in nuclear RNA processing. In disease, most commonly TDP-43 is depleted 
from the nucleus and instead found in cytoplasmic aggregates. Additionally, intranuclear 
TDP-43 inclusions hallmark two FTLD subtypes. To date, the mechanisms governing TDP-43 
dysregulation and aggregation in distinct patterns are incompletely understood. Here, we 
studied the role of oligomerization and RNA binding in TDP-43 physiology and transition to 
pathology. Our data reveal that both TDP-43 oligomerization and RNA binding act as 
gatekeepers for nucleocytoplasmic shuttling and modulate its LLPS properties in human 
neural networks and HEK293 cells. Furthermore, we show for the first time that also in the 
cytoplasm TDP-43 exists as NTD-driven oligomer. Mimicking failure of the ubiquitin-
proteasome system observed in TDP-43 aggregate-bearing cells in patients, we employed 
proteasome inhibition paradigms and found that TDP-43 aggregates via LLPS in the nucleus, 
but in an aggresome-dependent manner in the cytoplasm. The favored aggregation pathway 
depended on both TDP-43 state (monomeric versus oligomeric, RNA-bound versus RNA-



  

 

 

unbound) and the subcellular environment. Taken together, RNA binding and 
oligomerization allow TDP-43 to maintain its localization in physiology and their disruption 
drives distinct aggregation pathways in the nucleus and cytoplasm, indicating independent 
molecular origins for the different inclusion types observed in TDP-43 proteinopathies.  
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