
 

 

Welcome to the 

iPSZürich Symposium 2022 

April 20, 2022 • Zurich, Switzerland 

Current as of 14.04.2022 

 

KOL-F-117 

Rämistrasse 71 

8006, Zürich 

Funded with thanks to our kind sponsors: 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Please help save the world, don’t print me.  

Mensa UZH Zent rum Licht hof Rondell  

Big Blue Sofa

Orientat ion
Licht hof , Floor D

West  Ent ry

Künst lergasse
Closest st at ion: Neumarkt

Sout h Ent ry

Dokt or-Faust -Gasse

Sponsor Post ers

Including:
MaxWell

Mi l t enyi Biot ec

3Brain
OMNI Life Science

Part icipant  Post ers

Set  up f rom 08:00am

Cat ering and buf fet

To KOL-F-117



 

 

Session One – 08:30 – 10:00 Modelling Tissue Development 
Guest speaker: Prof. Dr. Verdon Taylor, University of Basel, modelling human brain development 
using pluripotent stem cells 

Dr. Marta Roccio (UZH), Human pluripotent stem cells-derived inner ear organoids recapitulate otic 
development in vitro.  

Dr. Maria Rostovskaya (Babraham), Amniogenesis occurs in two independent waves in primate 
embryos  

Poster Presentation Teaser: Joel Zvick (ETHZ) 

Session Two – 10:30 – 12:10 iPSC and Basic Research 
Guest speaker: Prof. Dr. Oliver Brüstle, University Hospital Bonn, Cell programming for modeling 
CNS disease and repair  

Dr. Christian Tackenberg (UZH), APOE isoforms differentially modulate homeostatic mechanisms in 
isogenic iPSC-derived astrocytes  

Dr. Affef Abidi (UZH), Unravelling the link between the ciliary protein CEP290 and WNT signaling 
using human neurons  

Dr. Claudia Altomare (EOC), Dynamic clamping approach using a chamber-specific IK1 current 
model as instrumental for discrimination of chamber-specific hiPSC-derived cardiomyocytes 

Poster Presentation Teaser: Pelin Kasap (UniBE), Ramon Pfaendler (ETHZ), Dr. Silvia Ronchi 
(MaxWell Bio/ETHZ) 

Poster Session – 12:30 – 13:30  Lichthof, Floor D  

Session Three – 13:30 – 15:00  3D Modelling 
Guest speaker: Prof. Dr. Barbara Treutlein, ETH Zürich, Human brain organoid development 
through the lens of single-cell technologies  

Dr. Annina Denoth-Lippuner (UZH), Using iCount to study cell divisions in human cortical organoids   

Dr. Federia Conte (RadboudUMC), Integrating metabolomics and 3D engineered heart tissue for 
disease modelling and therapy-screening  

Session Four – 15:30 – 17:10 Emerging Technologies and Clinical Translation 
Guest speaker: PD Dr. med. Amiq Gazdhar, University of Bern 

iPSC secretome for lung repair and regeneration  

Guest speaker: Dr. Sofia Nasif, University of Bern 

Making sense out of nonsense: two stories on NMD and iPSCs  

Dr. Ruslan Rust (UZH), Towards iPSC-based cell therapy for stroke    

Vedat Burak Ozan (UniBE), Induced pluripotent stem cell derived alveolar lung organoids  

Poster Presentation Teaser: Dr. Ambra Villani (UZH) 

Closing Remarks – 17:10 – 17:50  

Dr. Bärbel Ulmer, Dinaqor 
Stem cell derived engineered heart tissues as platform to develop gene therapies 

Poster and Presentation Prize Ceremony   



 

 

Poster Setup Begins: 08:00 

Introduction Begins: 08:25 

Session One Begins: 08:30 

Dr. Marta Roccio 08:30 Selected 
Presentation 

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

Dr. Maria 
Rostovskaya 

08:50 Selected 
Presentation 

Amniogenesis occurs in two independent waves in 
primate embryos  

Joel Zvick  9:10 Poster Teaser Generation of functional rat spermatozoa in sterile 
mice utilizing blastocyst complementation with 
pluripotent stem cells  

Prof. Dr. Verdon 
Taylor 

9:15 Guest Modelling human brain development using 
pluripotent stem cells 

Morning Break Begins: 10:00 

Session Two  Begins 10:30 

Dr. Christian 
Tackenberg  

10:30 Selected 
Presentation 

APOE isoforms differentially modulate homeostatic 
mechanisms in isogenic iPSC-derived astrocytes  

Dr. Affef Abidi  10:45 Selected 
Presentation 

Unravelling the link between the ciliary protein 
CEP290 and WNT signaling using human neurons  

Dr. Claudia 
Altomare  

11:00 Selected 
Presentation 

Dynamic clamping approach using a chamber-specific 
IK1 current model as instrumental for discrimination 
of chamber-specific hiPSC-derived cardiomyocytes 

Pelin Kasap  11:15 Poster Teaser Modeling the human blood brain barrier in 
neuroinflammation   

Ramon 
Pfaendler  

11:18 Poster Teaser Surveying the functional and phenotypic landscape of 
pluripotent cells across individuals 

Dr. Silvia Ronchi  11:21 Poster Teaser Electrophysiological phenotype characterization of 
healthy and diseased ipsc-derived motor neurons 

Prof. Dr. Oliver 
Brüstle 

11:25 Guest Cell programming for modeling CNS disease and 
repair  



 

 

Lunch Break  Begins: 12:10 

Poster Session Begins: 12:30 

Session Three Begins: 13:30 

Dr. Annina 
Denoth-
Lippuner  

13:30 Selected 
Presentation 

Using iCount to study cell divisions in human cortical 
organoids  

Dr. Federia 
Conte  

13:50 Selected 
Presentation 

Integrating metabolomics and 3D engineered heart 
tissue for disease modelling and therapy-screening  

Prof. Dr. Barbara 
Treutlein 

14:10 Guest Human brain organoid development through the lens 
of single-cell technologies  

Afternoon Break Begins: 15:00 

Session Four Begins: 15:30 

Dr. Ruslan Rust  15:30 Selected 
Presentation 

Towards iPSC-based cell therapy for stroke    

Vedat Burak 
Ozan  

15:45 Selected 
Presentation 

Induced pluripotent stem cell derived alveolar lung 
organoids  

Dr. Ambra Villani  16:00 Poster Teaser In vivo analysis of hiPSC-microglia in the developing 
zebrafish brain 

PD Dr. med. 
Amiq Gazdhar 

16:03 Guest iPSC secretome for lung repair and regeneration  

Dr. Sofia Nasif 16:35 Guest Making sense out of nonsense: two stories on NMD 
and iPSCs  

Closing Session Begins 17:10 

Dr. Bärbel Ulmer 17:05 Guest Stem cell derived engineered heart tissues as 
platform to develop gene therapies  

Prize Session Begins: 17:50 

End of Symposium  18:00 

 

  



 

 

Sponsors 
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. For more on this visit https://www.grc.uzh.ch/de.html   

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. Visit https://uzhalumni.ch/page/uebersicht for further information. 

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. After 
introducing the CMOS-based HD-MEA (high-density microelectrode array) to overcome passive 
MEA limitations, they are now setting up the CorePlate™ technology, a multiwell device for 
advanced cell-based analysis backed by per well logical processing cores. Visit 
https://www.3brain.com/ for further information and be sure to see them at their stand! 

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. Visit https://www.mxwbio.com/  for further information 
and be sure to see them at their stand!  

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. Due to the gentle and effective nature of this method, 
isolated cell populations of interest are highly viable and pure. Visit 
https://www.miltenyibiotec.com/CH-en/  for further information and be sure to see them at their 
stand! 

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. 
Visit https://www.ols-bio.de/ for further information and be sure to see them at their stand! 

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


 

 

 

Your Committee 
Mel E, Mel G and Matt are three motivated young scientists who bring together three different UZH 
institutes to build cross-institutional collaborations and expand networks across junior scientist 
working with iPSC in Zurich. 

Melanie Eschment | Melanie is a final year PhD student in the Bachmann-Gagescu Lab at the Institute 
of Medical Genetics in Schlieren, Switzerland. She currently works on establishing a human iPSC-
derived 3D brain model for a rare genetic disorder called Joubert Syndrome. Melanie holds degrees 
in biological sciences and disease biology that she obtained at the University of Konstanz in Germany. 
She finished her masters’ degree at Roche Pharmaceuticals in Basel in 2018, where she implemented 
and characterized a human iPSC-derived 3D microphysiological in vitro brain model for the use in 
pharmaceutical research. Apart from growing “Brains-on-a-Dish”, she is committed in building a 
community of young scientists in the field of iPSC-research and thereby fostering new ideas, 
strategies and collaborations. 

Melanie Generali | Melanie has studied biology both in Germany and, later on, in Switzerland. She 
obtained her PhD at the Institute for Regenerative Medicine (IREM) of the University of Zurich in 
2017. Her project involved the reprogramming of blood cells into iPSCs, followed by the 
differentiation into smooth muscle cells and endothelial cells. The final goal was the manufacturing 
of tissue-engineered vascular grafts (TEVG). Currently, Melanie works as a senior assistant on a 
project in close collaboration with the Center for iPS Cell Research and Application (CiRA, Kyoto, 
Japan) to regenerate ischemic heart tissue using iPSC-derived cardiomyocytes. She is focused on the 
generation of human iPSC/iPSC-derived cell without using serum or xenogenic reagents for clinical 
applications. Recently, she launched a iPSC Core Facility in order to support other researchers. Being 
able to see how scientific innovations can be applied in the future is what really drives and motivates 
her. 

Matthew Denley | Matthew is a PhD student in the Baumgartner lab at the Children’s Hospital in 
Zürich. He is enrolled on the biomedicine programme, set to graduate in 2023. His project centres on 
cerebral pathomechanism discovery in the inborn error of metabolism, methylmalonic aciduria. 
Matthew holds degrees in nutrition, and neuroscience and previously focused on stem cell biology 
and neurodevelopment. His previous research at King’s College, London includes two publications on 
the role of estrogen biosynthesis in the developing brain. In his PhD, Matthew will work with control 
and patient induced pluripotent stem cells to generate multiple types of neural progenitors in 2D and 
3D culture to better understand how disease-state metabolism effects cell in defined cell lineages. 
After his PhD, Matthew hopes to continue combining his interest in neurodevelopment, stem cells 
and metabolism. 



 

 

Abstract List 
Abidi, Affef. Presentation  IMG, UZH 

Unravelling the link between the ciliary protein CEP290 and Wnt signaling using human 
neurons 

Ciliopathies are heterogeneous Mendelian disorders caused by dysfunction of primary cilia, 
ubiquitous organelles crucial for signal transduction during development and cell 
homeostasis. Patients suffer from phenotypes affecting multiple organs, with frequent CNS 
involvement, which ranges from intellectual disability without morphological anomalies, to 
hindbrain malformations, as seen in the iconic ciliopathy Joubert syndrome (JBTS). 
Mutations in over 40 genes have been implicated in JBTS, among which CEP290 is one of the 
most commonly mutated genes in JBTS and in several other ciliopathies. Our project aims at 
understanding the role of CEP290 in neural development, which has been little investigated 
in human neuonal cells so far, mainly because of their limited accessibility. Using CRISPR 
editing, we generated mutant induced pluripotent stem cell lines for the ciliary gene CEP290, 
followed by neural differentiation to neural stem cells (NSCs). As ciliary protein composition 
is cell-type dependent, we characterized the CEP290 interactome in NSCs, identifying an 
interaction with APC and -catenin, both involved in Wnt signaling. We studied the 
consequences of CEP290 reduced expression on neural differentiation, ciliation and 
signaling. Neural differentiation generated a higher propensity of FOXG1-expressing NSCs in 
mutant compared to control, a difference that was abolished by inhibiting Wnt signaling 
during early differentiation. These results suggest a different baseline level of Wnt activation 
of the mutant cells compared to controls, a hypothesis that is currently under investigation. 
Our results suggest a new pathophysiological mechanism with a role for the ciliary protein 
CEP290 in neural differentiation through involvement of Wnt signaling. 

Afanasyeva, Tess. Poster  RadboudUMC 

Gene editing rescues Lebercilin expression and localisation in human retinal organoids  

Leber congenital amaurosis (LCA) is a severe, early-onset retinal disease leading to blindness. 
LCA is a heterogeneous disorder and amongst others can be linked to mutations in LCA5 that 
result in impaired ciliary transport within the light-sensing cells of the retina. Here, we report 
a generation of a patient-specific cellular model to study LCA5-associated retinal disease. We 
corrected a nonsense mutation (c.835C>T;p.Q279*) in both alleles of exon 5 of LCA5 in 
patients induced pluripotent stem cells (iPSCs) using homology-directed repair CRISPR-Cas9. 
We demonstrated absence of off-target editing by whole-genome sequencing. 
Subsequently, we differentiated the patient, isogenic, and unrelated healthy control iPSCs 
into three-dimensional retina-like tissue, called retinal organoids, to create a disease-
relevant cellular model. After 190 days of differentiation, all three iPSC lines produced retinal 
organoids with normal morphology, exhibiting prominent outer segments at later 
maturation stages. In gene-edited isogenic control retinal organoids, the LCA5 gene 
expression was rescued to the level of the healthy control. We further confirmed the rescue 
of protein expression and localization of lebercilin in the connecting cilia of isogenic control 
organoids. Altogether, our patient-specific model shows the possibility to combine the 
precise genomic editing with the retinal organoid system for studying early-onset retinal 
degeneration. 



 

 

Altomare, Claudia. Presentation  CCT, EOC 

Dynamic clamping approach using a chamber-specific IK1 current model as instrumental for 
discrimination of chamber-specific hiPSC-derived cardiomyoctes 

Human induced pluripotent stem cell (hiPSC)-derived cardiomyocytes (CMs) are an attractive 
source for disease modeling and pre-clinical drug testing. However, standard differentiation 
protocols lead to a mixed population of ventricular-, atrial- and nodal-like cells, limiting the 
reliability for studying chamber-specific diseases mechanisms. The phenotype classification 
of CMs is based on their action potential (AP) shape, but the criteria are typically subjective 
and differed across studies. To discriminate the electrophysiological differences between 
hiPSC-CMs, we propose dynamic clamp (DC) mode recordings under injection of a specific 
and optimized in silico IK1 model as a tool for deriving electrical biomarkers. An algorithm 
based on unsupervised machine learning blindly classifies all the recorded differentiated 
CMs. We first identified the best electronic model of atrial-specific IK1 to develop a 
physiological AP and subsequently optimized the minimum conductance value for obtaining 
physiological diastolic membrane potential (Ediast). Injection of Koivumäki's state-of-the-art 
model of atrial IK1 resulted in hyperpolarized Ediast that unveiled distinct AP profiles. By 
using nine electrical biomarkers obtained with DC, we applied an unsupervised learning 
algorithm to classify all CMs in two clusters. Among the differentially expressed parameters 
between clusters, ADP20/APD90 ratio reached an AUC of 0.996, with a sensitivity and 
specificity of 100% and 96.4%, respectively. The algorithm was pharmacologically validated 
by using atrial specific ion channel blocker on CMs obtained with differentially enriched 
protocols (i.e. ventricular- vs atrial-like). The proposed algorithm provides an unbiased 
approach to discriminate specific subtypes of CMs by using key electrophysiological 
biomarkers. This improves the translational relevance of our human in vitro model to study 
inherited or acquired atrial arrhythmias in human CMs, and for screening anti-arrhythmic 
agents. 

Bahrmonde Santos, Maria Isabel. Poster  Core Facility – E-Phac, UZH 

The Electrophysiology Facility e-phac offers expertise, instrumentation and support in the 
area of in-vitro electrophysiology to researchers from UZH and other academic institutions. 
Using cutting-edge electrophysiology research infrastructure, e-phac provides tailored 
solutions to advance biomedical research. Our services include: Whole cell patch clamp of 
cell lines and primary cultured cells (excitable and non-excitable cells); Combined patch 
clamp and fluorescence imaging; Full training in patch clamp for interested researchers in 
the context of scientific collaborations; Automated Patch Clamp. 

Brüstle, Oliver. Presentation University Hospital, Bonn 

Cell programming for modeling CNS disease and repair 

The choice of appropriate in vitro differentiation paradigms is crucial for successful 
implementation of human stem cell-based approaches in nervous system disease modelling 
and neuroregeneration. IPSC-derived neural stem cells (NSCs) and induced NSCs (iNSCs) 
generated by somatic cell fate conversion provide highly standardized systems for studying 
the earliest stages of neural differentiation. In contrast, transcription factor-based forward 
programming enables fast generation of mature neurons suitable for functional studies, an 
approach we employ for disease modelling in both, the central and peripheral nervous 



 

 

system. An important aspect in disease modelling and regeneration is age preservation. 
Classic reprogramming is associated with a broad reset of epigenetic age signatures, whereas 
directly induced neurons (iN) appear to conserve age-related traits. In contrast, we found 
that adult blood-derived iNSCs undergo pronounced epigenetic rejuvenation, which may 
provide an opportunity for fast generation of epigenetically young and patient-specific donor 
cells for neural regeneration and represent a blueprint for somatic cell rejuvenation without 
transit through a pluripotent state. Indeed, grafted iNSCs survive and differentiate in vivo, 
thereby establishing connections with the host brain. We became interested in whether this 
cell fate conversion paradigm can be extended to microglia. To establish a continuous source 
of these cells, we implemented a developmentally informed protocol for the generation of 
iPSC-derived microglia, which exhibit characteristic marker expression and functional 
properties of primary microglia. While these cryopreservable microglial cells represent a 
useful disease modeling tool in itself, our data also indicate that they can be efficiently 
converted into iNSCs, which remain stable and expandable after transgene clearing. Thus, 
microglia might eventually also provide a source for neuroregenerative approaches. 

Budny, Vanessa. Poster  IREM, UZH 

The role of apolipoprotein e (APOE) in human iPSC-derived astrocyte physiology 

The major genetic risk factor for Alzheimer's disease (AD) is the presence of the 
apolipoprotein E4 (APOE4) allele. In the brain, APOE is mainly expressed by astrocytes and 
plays an important role in the transport of cholesterol and other lipids, as well as neuronal 
growth, energy metabolism, synaptic plasticity, and immune response. While APOE4 confers 
a higher risk for developing AD, the presence of APOE2 lowers the AD risk. Despite ongoing 
research, the exact mechanisms of how the different APOE isoforms regulate astrocyte 
homeostasis in the brain is still poorly understood. In this study, we generated human 
induced pluripotent stem cell (iPSC)-derived astrocytes (iAstrocytes) that express either 
APOE2, APOE3 or APOE4 or have an APOE-KO, to study APOE isoform-dependent changes in 
astrocyte physiology. We have performed a label-free mass spectrometry-based proteomic 
analysis of APOE2, APOE3, APOE4 and APOE-KO iAstrocytes. Proteomic GO enrichment 
analysis showed APOE genotype-dependent changes in various pathways including energy 
metabolism, more specific in lipid and glucose metabolism and aerobic respiration. APOE4 
cells showed higher degree of aerobic respiration and ATP synthesis-coupled electron 
transport compared to APOE2 and APOE3 cells, whereas a lower degree of lipid biosynthetic 
processes was observed in APOE4 cells compared to APOE2 and APOE3 cells. These new 
proteomic data of APOE isogenic iAstrocytes indicate an APOE genotype-dependent 
regulation of energy metabolism which will be further investigated by applying functional 
assays in future. 

Cavalleri, Laura. Poster  University of Brescia 

Multiple system atrophy iPSC-derived neurons reveal electrophysiological differences from 
control 

Multiple system atrophy with predominant parkinsonism (MSA-P) is a sporadic 
neurodegenerative disorder with aggressive clinical course differentially affecting several 
neuronal pathways including the mesencephalic district of the nigrostriatal system. Recent 
findings using iPSC-derived neurons from MSA-P indicate constitutive mitochondrial and 



 

 

lysosomal deficiencies. In the present work we investigated the electrophysiological profiles 
of MSA-P iPSC-derived mesencephalic cultures self-organized in networks using 
Microelectrode Array System (MEA) coupled with morphological analysis of dopaminergic 
(DA) neurons embedded in the network. We generated iPSC lines by reprograming 
peripheral blood mononuclear cells from MSA-P and control donors who signed the 
Informed Consent. All clones were fully characterized for pluripotency markers and 
karyotype. iPSCs were differentiated in mesencephalic DA cultures containing dopaminergic, 
GABAergic and glutamatergic neurons using an established protocol (Kriks et al. 2011, Fedele 
et al. 2017). At DIV 20 of differentiation, DA cultures were seeded on the 6-well CorePlate 
(3Brain AG), an engineered plate providing a microchip with 2000 recording electrodes for 
each well. Recordings were performed at DIV 35 and 45. For morphological analysis, parallel 
DA cultures seeded on coverslides were fixed and immunostained with an anti-TH antibody 
at the same DIV and assessed by computer-assisted morphometry. Functional activity was 
studied in control- and MSA-P DA cultures by mass electrophysiological recordings using the 
HyperCAM Alpha multiwell system (3Brain AG). MSA-P DA cultures showed a lower mean 
firing rate and a decrease of the burst activity compared to control DA cultures, the burst 
duration being longer in MSA-P. Morphological analysis indicated a reduced dendritic 
arborization and soma size. These preliminary data reveal a different morphological and 
functional phenotype of neurons in MSA-P iPSC-derived mesencephalic cultures. 

Conte, Federica. Presentation  RadboudUMC 

Integrating metabolomics and 3D engineered heart tissue for disease modelling and therapy-
screening 

Metabolic cardiomyopathies are congenital cardiac defects resulting from a range of genetic 
mutations that affect the contractile machinery and metabolism of cardiac cells. 
Traditionally, cardiomyopathies have been modeled in vivo using genetically modified 
animals, which have significantly contributed to the mechanistic understanding of cardiac 
defects but fail to fully recapitulate the human pathophysiology. Recent breakthroughs in 
tissue engineering allowed the generation of patient-derived 3D engineered heart tissue 
(3D-EHT) to study human cardiac pathogenesis in vitro. However, the metabolism in 3D-EHT 
remains unexplored, and with it the possibility to apply such model to the study of metabolic 
cardiomyopathies. In our project, we aim to establish an innovative and scalable platform 
that integrates metabolomics and functional patient-derived 3D-EHTs useful to characterize 
the metabolic mechanisms underlying metabolic cardiomyopathies, to screen treatments 
and to identify new potential therapeutic targets. To establish this platform, we chose 
phosphoglucomutase (PGM1) deficiency as disease model. First, we generated induce 
pluripotent stem cells (iPSCs) from patients, and developed a LC-Mass Spectrometry (LC-MS) 
method to analyze the carbohydrate metabolism at steady-state and with dynamic tracing 
by means of stable isotopes. Second, the patient-derived iPSCs were used to generate 3D-
EHTs. Third, we adapted our metabolomics pipeline to suit 3D-EHT models, enabling the 
extraction of polar metabolites for LC-MS after force of contraction quantification. In the 
next phase, we aim to exploit this platform to (i) further deepen the metabolic 
characterization of PGM1-deficient cardiac tissue, and (ii) test potential therapeutic 
treatments. This phase will also provide the proof-of-principle for broadening the application 
of our platform to personalize pre-clinical therapy-screening for other congenital and 
acquired cardiomyopathies. 



 

 

Denley, Matthew. Poster  Kispi, Division of Metabolism, UZH 

Mitochondrial dysfunction drives patient iPSC-derived neuronal pathology in methylmalonic 
aciduria 

Methylmalonic aciduria (MMA) is an autosomal recessive disorder commonly caused by 
deficiency of the enzyme methylmalonyl-CoA mutase (MMUT) or production of its vitamin 
B12 derived cofactor (adenosyl-cobalamin). Although MMA affects multiple organs through 
impaired anaplerosis and energetic depletion; the pathomechanisms causing cerebral 
symptoms, such as lesions to the globus pallidus and developmental delay remain unclear. 
Patient-derived iPSCs were generated from fibroblasts with non-incorporating Sendai-
delivered Yamanaka factors. A dual-SMAD inhibition approach was used to generate neural 
stem cells (NSCs) and patterning towards dorsal telencephalon was achieved with N2-B27 
medium. We demonstrate that control and patient iPSCs progressively adopt PAX6, EOMES, 
TBR1 and NeuN. However, patient-derived neurons adopt excitatory markers (EOMES) at an 
accelerated rate. Throughout, we characterised the cellular location of MMUT. We identify 
heterogeneous populations of patient mitochondria, those with localized and with mis-
localized MMUT. Mis-localisation of MMUT is associated to decreased mitochondrial 
membrane potential (assessed through TMRM) and increased mitochondrial superoxide 
production (assessed through mitoSOX). In neurons we demonstrate increased autophagy in 
patient cells using p62 and LC3-I/II. In NSCs, we identified the opposite effect - decreased 
autophagy. Whilst Caspase-3 was elevated in all time-points of patient cells, the relative 
increase in NSCs was more pronounced. In this project we have generated and characterised 
the first physiologically relevant, human neuronal model for MMA. Additionally, we can 
demonstrate a mitochondrial phenotype that may be associated with MMUT mis-
localisation, as well as impaired autophagy and apoptosis. 

Denoth-Lippuner, Annina. Presentation HiFo, UZH 

Using iCount to study cell divisions in human cortical organoids 

Somatic stem cell divisions are required for proper organ development, tissue homeostasis 
and repair. Neural stem cells (NSCs), for example, generate neurons and glia cells during 
brain development and in the adult brain in certain areas. Recent studies suggest that the 
division capacity of NSCs is limited already during embryonic brain development. To analyse 
the division history of NSCs and to ask whether molecular changes occur with subsequent 
cell divisions we generated a novel tool to count previous cell divisions, called the iCOUNT. 
The iCOUNT is based on a cell cycle-dependent and step-wise change in fluorescence, 
thereby directly visualizing the cell division history of mammalian stem cells. After 
demonstrating the robustness of the system in 2D, we generated a knock-in mouse line and 
genome-edited human embryonic stem cells (hESCs) to obtain hESC-derived regionalized 
forebrain organoids. We found that the iCOUNT reports the number of cell divisions both in 
the mouse developing cortex and in cortical organoids. Using single cell RNA-sequencing 
(scRNA-seq) and low-input proteomics, we identified molecular changes that occur with 
subsequent NSC divisions, of which many were conserved between mouse and human 
tissues. Finally, we could increase NSC division capacity by modulating the levels of ribosomal 
biogenesis, which was consistently found to be upregulated in high-dividing NSCs, suggesting 
functional relevance of identified pathways. We here developed a novel genetic tool to study 
the division capacity of stem cells and to identify the molecular consequences of increased 



 

 

division history. Using iCOUNT in organoids allows a screening-based approach to identify 
manipulations that alter NSC divisions. This will be useful to identify targets to either 
enhance stem cell divisions during aging and in certain diseases or to reduce cell proliferation 
in the context of cancer. 

Eschment, Melanie. Poster IMG, UZH 

Generation of a human 3D brain model for the ciliopathy Joubert Syndrome  

Ciliopathies are a group of human Mendelian disorders caused by dysfunction of primary 
cilia, small ubiquitous organelles protruding from the surface of most differentiated cells, 
where they are involved in transducing environmental signals to the cell. Joubert Syndrome 
(JBTS) is a representative ciliopathy, which is genetically heterogeneous and recessively 
inherited. JBTS is a neurodevelopmental disorder characterized by a hindbrain malformation 
called the “Molar Tooth sign” (MTS). To investigate the underlying pathomechanism leading 
to this CNS malformation, we are generating iPSC-derived in vitro models for JBTS. After 
using CRISPR editing to knock-out JBTS-associated genes, we apply the Lancaster 3D-
diffferentiation protocol and characterize the resulting mutant vs isogenic control cerebral 
organoids. Preliminary data on a CEP290-mutant line indicate that loss of this ciliary gene 
does not preclude generation of cerebral organoids, that cilium formation is little affected 
but that the ciliary protein content may be altered. 

Gazdhar, Amiq. Presentation University of Bern 

iPSC secretome for lung repair and regeneration  

Idiopathic pulmonary fibrosis (IPF) is an age-related progressive interstitial lung disease of 
unknown aetiology. Although the exact pathophysiology of IPF is unclear, recent research 
indicates that multiple complex mechanisms involving different cell types and mediators 
trigger the onset and progression of this disease. It is mostly accepted that failure of alveolar 
epithelium to undergo repair following injury leads to recruitment and activation of 
excessive mesenchymal cells (fibroblasts/myofibroblast) that secrete extracellular matrix 
molecules and thereby cause scar formation. Several cellular and molecular pathways and 
mechanisms govern the pathophysiology of lung fibrosis. Currently, two drugs are used that 
only partially slowdown the disease progression therefore novel methods that can stop or 
reserve the fibrotic processes is required. iPSCs have shown promise for disease modelling 
and drug screening; however, various hurdles limit their therapeutic use. Moreover, 
secreted mediators of iPSCs, the iPSCs-cm have been tested in various preclinical studies and 
reported to alleviate injury and induce lung regeneration. We have successfully used the 
iPSCs-cm for treatment of lung fibrosis in a rodent model and have elucidated important 
possible mechanisms, iPSCs-cm and its components offer a promising therapeutic option for 
treatment of lung fibrosis.  

Generali, Melanie Poster Core Facility – iPSCore, UZH 

The discovery of so-called induced pluripotent stem cells (iPSCs, i.e. embryonic-like cells 
created from ordinary body cells) by Prof. S. Yamanaka at the Center for iPS Cell Research 
and Application (CiRA), Kyoto University, has ignited a new era of cell-based therapy 
initiatives and rewarded Yamanaka and his coworkers with the Noble Prize for Medicine in 
2012. iPSC-technology has experienced tremendous progress in the field of disease 
modelling, early drug discovery and regenerative medicine. Zurich as a hub for life sciences 



 

 

has increasingly adopted this research field and initiated powerful application of these 
technologies, such as the combination of iPSC and genome editing or three-dimensional 
organoids. 

Therefore, a new iPSC Core Facility (iPSCore) has been established at the UZH to offer 
expertise, instrumentation and support in the area of iPSC to researchers from UZH and 
associated institutions. All researchers working with iPSC will benefit of such a platform. 
iPSCore provides a broad range of techniques to generate, characterize and then 
differentiate iPSC for clinical applications. Furthermore, researchers are trained in iPSC cell 
culture and are provided a forum to build new relationships with one-another and to enable 
collaborations.  

Generali, Melanie Poster IREM, UZH 

Cardiovascular regenerative medicine: from cell-based therapies to tissue engineering 
applications 

Cardiovascular diseases are the main cause of death globally and there is an increasing need 
for new therapeutic approaches to regenerate irreversibly damaged tissue and to limit 
ischemic injury. This includes cell-based therapies for ischemically damaged cardiac tissue 
after myocardial infarction, and tissue engineering applications for heart valve and blood 
vessel diseases.  

For ischemic heart diseases there is currently no existing therapy counteracting the severe 
loss of heart muscle and heart transplantation is the only applicable solution associated with 
severe complications. Different cell-based therapies are being evaluated for 
cardioprotection, angiogenesis and tissue restoration. We have demonstrated the principal 
feasibility of producing induced pluripotent stem cell (iPSCs)-derived cardiomyocytes under 
good manufacturing practice (GMP), which can be purified for safe clinical translation. 
Besides, cardiopoietic stem cells assembled into a 3D microtissue have shown to 
substantially enhance their overall angiogenic potential and functional neovascularization 
capacity. Indeed, this is supported by our data on human mesenchymal stromal cells (hMSCs) 
where we found that angiogenesis is mainly induced by the release of their secretomes.  

Considering structural heart diseases, congenital heart defects represent a major cause of 
death worldwide with suboptimal artificial prostheses available. Therefore, over the past 
decades we have compared different starter matrices based on synthetic material only or its 
combination with iPSC-derived cells for next generation vascular graft replacements. We 
have developed autologous endothelialized small-caliber vascular grafts engineered from 
blood-derived iPSCs. All these bioengineered constructs hold potential for regeneration, in 
situ remodelling and growth throughout the patient’s lifetime without the risk of 
thromboembolic complications and adverse immune responses. 

Haenseler, Walther. Poster URPP AdaBD, UZH 

Modelling neurological diseases with human iPSC-derived microglia 

Microglia are increasingly in focus of neurological disease research. Many disease related 
genes are highly expressed in microglia and some of them exclusively in microglia. So, 
microglia are not only able to react to neurological defects but can also be the cause of the 
disease. In the past, we have phenotyped iPSC derived microglia of Parkinson patients with 



 

 

SNCA and LRRK2 mutations and developed a co-culture system with cortical neurons. We 
found a phagocytic defect in iPSC microglia of a SNCA triplication patient, and we showed 
that LRRK2 is expressed in microglia, but not in neurons and that IFNG treatment highly 
upregulates LRKK2 in microglia. We used iPSC microglia to model Alzheimer's disease and 
identified medium dependent phagocytosis defects in TREM2 KO iPSC derived microglia. Our 
current research is focusing on the development of assays for microglia mediated synapse 
modulations in the iPSC microglia/neuron co-culture system, with the goal to model 
microglial contributions to neurodevelopmental disorders. 

Jackson, Darcie Riitta. Poster UZH 

Phenotypic analysis of human KIF7 knockout neural stem cells 

Primary cilia are small organelles protruding from most cell types found in vertebrates. The 
function of this hairlike organelle is mainly the transduction of a variety of signals to and 
from the cell. Dysfunction of primary cilia leads to significant complications and diseases 
known as ciliopathies. The neurodevelopmental disorder Joubert Syndrome (JBTS) is a typical 
ciliopathy inherited in a recessive manner. The disease is characterized by a mid-hindbrain 
malformation, the so-called ‘Molar Tooth Sign'. One of the 40 known JBTS-causing genes is 
the Kinesin-family member 7 (KIF7), which localizes to the ciliary tip and base. KIF7 is one of 
the key proteins involved in the Sonic Hedegehog (sHH) signalling pathway and has been 
shown to control ciliary length and structure. In this study, we knocked out KIF7 in human 
induced pluripotent stem cells (hiPSC) by using CRISPR-cas9 technology. In a next step, 
edited and non-edited control hiPSC lines are differentiated into neural stem cells (NSCs). 
The aim is to establish a 2D disease model for JBTS, and by using immunocytochemistry and 
smoothened agonist (SAG) stimulation assay, characterize the KIF7 mutants phenotypically 
in comparison with controls. We found that iPSCs lacking KIF7 appear to differentiate into 
NSCs similar to control iPSCs. Preliminary data shows that ciliary length is unaltered in KIF7 
mutant NSCs, while the ciliary protein Arl13b is moderately but significantly reduced in 
mutants compared with control. Current assays evaluate levels of sHH signaling with and 
without SAG stimulation using qRT-PCR to evaluate if and how KIF7-loss affects this pathway 
in NSCs. 

Jansen, Sophie. Poster BSSE, ETHZ 

Inferring and perturbing cell fate regulomes in human cerebral organoids 

Self-organizing cerebral organoids grown from pluripotent stem cells combined with single-
cell genomic technologies provide opportunities to explore gene regulatory networks (GRNs) 
underlying human brain development. We acquire single-cell transcriptome and accessible 
chromatin profiling data over a dense time course covering multiple phases of organoid 
development including neuroepithelial formation, patterning, brain regionalization, and 
neurogenesis. We identify temporally dynamic and brain region-specific regulatory regions 
and infer a global GRN describing brain organoid development. We then use pooled genetic 
perturbation with single-cell transcriptome readout to assess transcription factor 
requirement for cell fate and state regulation. We find that certain factors regulate the 
abundance of cell fates, whereas other factors impact neuronal cell states after 
differentiation. We show that the zinc finger protein GLI3 is required for cortical fate 
establishment in humans, recapitulating previous work performed in mammalian model 
systems. We measure transcriptome and chromatin accessibility in normal or GLI3-



 

 

perturbed cells and identify a regulome central to the dorsoventral telencephalic fate 
decision. This regulome suggests that Notch effectors HES4/5 are direct GLI3 targets, which 
together coordinate cortex and ganglionic eminence diversification. Altogether, we provide 
a framework for how multi-brain region model systems and single-cell technologies can be 
leveraged to reconstruct human brain developmental biology. 

Kasap, Pelin. Poster Presentation Theodor Kocher Inst., UniBE 

Modeling the human blood brain barrier in neuroinflammation 

The blood-brain barrier (BBB) is established by structurally and biochemically unique brain 
microvascular endothelial cells (BMECs) that acquire and maintain their characteristics by 
continuous crosstalk with pericytes and astrocytes. Alterations in BBB properties lead to 
impaired barrier characteristics and increased immune cell infiltration into the central 
nervous system (CNS). Breakdown of BBB and immune cell infiltration into the CNS are two 
main hallmarks of MS pathogenesis. Although immunopathology of MS in human has been 
investigated extensively, BBB-related pathology has been overlooked due to the limited 
availability of human-derived models. We propose to address this need by building a human 
BBB on a chip, which accurately models functional aspects of it. We take the advantage of 
recent advancements in human induced pluripotent stem cell (hiPSC) technology to build 
“healthy-BBB-on-chip” and “diseased-BBB-on-chip” to focus on the BBB-intrinsic 
mechanisms implicated in MS pathogenesis. We aim to build a fully isogenic neurovascular 
unit (NVU) in the μSiM device that features ultrathin, transparent, and permeable 
membranes creating a “blood compartment” lined with hiPSC-derived BMECs and a “brain 
compartment” harboring hiPSC-derived pericytes and astrocytes. We employed our recently 
established extended endothelial cell culture (EECM) method to differentiate hiPSCs to 
EECM-BMEC-like cells characterized by good barrier properties and mature immune 
phenotype. We showed that EECM-BMEC-like cells cultured in μSiM device formed a uniform 
monolayer and exhibited good barrier characteristics. Inflammatory stimulation of EECM-
BMEC-like cells induced adhesion molecule expression, confirming the suitability of the μSiM 
device to study neuroinflammation. After completing the establishment of the NVU in the 
μSiM device, we will include physiological flow to investigate immune cell trafficking across 
the BBB. 

Lai, Chai Foong. Poster ZZM, UZH 

The role of Nogo-A in mouse dental mesenchymal stem cell niches 

The stem cell niche provides proper signals in order to maintain stemness and a balance 
between quiescence, self-renewal and differentiation. Niches are highly specialized for each 
type of stem cell. The conserved components that participate are formed by supportive 
stromal cells, peripheral nerves, blood vessels and extracellular matrix. NogoA is a key 
regulator in central nervous system (CNS), play roles in inhibiting axonal regeneration. 
Despite its inhibitory functions in the nervous system, NogoA plays their role in CNS 
angiogenesis and vascularization. In previous studies showed NogoA knockout postnatal 
mice brain showed significant increase in the number of endothelial tip cells, vascular volume 
and branch point. In addition, the Nogo-66 domain on neuroblast membranes interacts with 
NgR1+ NSCs and limits both their proliferation and neurogenic activity. To date, NogoA 
protein was discovered mainly in CNS, beyond that the research on the function of NogoA 
outside CNS is neglected. Using continuously growing mouse incisor, determine the function 



 

 

of NogoA in dental mesenchymal stem cell niches and how NogoA signaling drive a proper 
stem cell proliferation and differentiation within niches. In this study, we observed the 
expression of NogoA in dental mesenchymal stem cell niche. Nogo-A is expressed in 
mesenchyme cells, nerve and blood vessels of dental pulp. The expression of Gli1 and Thy-
1/CD90 showed different expression pattern upon NogoA deletion. Gli1 is upregulated and 
Thy-1/CD90 is downregulated, suggest that Nogo-A may involve in the modulate the 
stemness of Gli+ and Thy-1/CD90+ cells in dental pulp. Besides, nerve markers 
(neurofilament-L) and vascular marker (CD31 and SMA) are higher expression in NogoA KO 
mice. The nerve and vascular volume are higher in NogoA KO incisor compare to WT. 
Clipping/injury experiment in vivo is conducted to understand how NogoA play roles in the 
incisor regeneration. The recovery rate of NogoA KO incisor is faster than WT mice. NogoA 
KO incisor took 2.5 days to recover however WT incisor recovered in 3.5 days, suggest that 
NogoA will delayed the proliferation and differentiation of incisor upon injury. 

Mijdam, Rachel. Poster  RadboudUMC 

Sialic acid biosynthesis is essential for network formation of human iPSC-derived neurons 

Multiple congenital disorders of glycosylation (CDG) are linked to sialic acid, a sugar 
commonly found in all human tissues, with the highest expression in the brain. Of these, only 
NANS-CDG is characterized by severe neurological symptoms. How changes in sialic acid 
biosynthesis led to neurological symptoms is poorly understood. Here, we studied how the 
sialic acid biosynthesis pathway (SBP) influences neuronal network formation. To assess the 
requirement of sialic acid and the effect of disease-causing variants in this pathway, 
excitatory neurons (iNeurons) were derived from control human induced pluripotent stem 
cells (iPSC) treated with the sialyltransferase inhibitor (SiaFEt) and from three NANS-CDG 
patient-derived iPSC lines. Changes in sugar metabolite levels were followed by mass 
spectrometry-based metabolomics and spontaneous electrophysiological activity was 
monitored with micro electrode arrays. We found that SiaFEt inhibits the entire SBP and 
disturbs network formation in iNeurons, leading to a lower firing rate and shorter but more 
frequent bursts. NANS-CDG iNeurons presented with a delayed network formation. 
Metabolomics revealed high ManNAc-6P levels, but no reduction in sialic acid. Surprisingly, 
also the hexosamine biosynthesis pathway was affected, since GlcNAc-1P, GalNAc-1P and 
UDP-HexNAc levels were decreased. In conclusion, we demonstrate that disturbances in the 
SBP lead to abnormal neuronal network formation, but in NANS-CDG this cannot directly be 
related to a lack of sialic acid.  

Nasif, Sofia. Presentation  University of Bern 

Making sense out of nonsense: two stories on NMD and iPSCs 

Nonsense-mediated mRNA decay (NMD) is a eukaryotic RNA degradation pathway that 
modulates the abundance of 3-10% of all cellular mRNAs in mammalian cells. NMD 
constitutes a cellular quality control system that prevents the production of potentially 
harmful truncated proteins by targeting for degradation mRNAs with premature termination 
codons (PTC). However, there are certain genetic diseases in which degradation of the 
mutated mRNA worsens the pathology of the disease, because truncated proteins could still 
retain some activity. In those cases, modulation of NMD activity could serve as a therapeutic 
approach. In addition to mutated mRNAs, NMD targets many mRNAs that encode full-length 
functional proteins and has therefore been implicated in the regulation of many different 



 

 

biological processes like stress response and cellular differentiation. Our research is aimed 
at understanding both the post-transcriptional regulatory role of NMD, as well as its 
potential use as a therapeutic target, and we will present our work-in-progress in both of 
these flanks. To gain further insight into the roles of NMD factors during cellular 
differentiation, we generated human induced pluripotent stem cell (iPSCs) lines harbouring 
a tetracycline-inducible knockdown system that allows the conditional depletion of several 
NMD factors. We will present the genome editing strategy, as well as the initial 
characterization of these cell lines. Secondly, we generated a set of iPSC lines harbouring 
different disease-associated nonsense mutations in the progranulin gene, a gene frequently 
found mutated in familial cases of frontotemporal lobar degeneration. We confirmed that 
the nonsense mutations render progranulin mRNA sensitive to NMD and we have been able 
to restore protein and mRNA levels by inhibiting NMD. We are further characterizing these 
cell lines by differentiating them into cortical neurons and studying previously described 
cellular and molecular disease phenotypes. 

Ozan, Vedat Burak. Presentation Inselspital, UniBE 

Induced pluripotent stem cell derived alveolar lung organoids 

Idiopathic pulmonary fibrosis (IPF) is a chronic lung disease with high morbidity and mortality 
for which novel therapeutic options are urgently needed. One of the major limitations to 
identify new drug candidates is the lack of representative in vitro and in vivo models and 
shortage of patient material, specifically alveolar epithelial cells. Human induced pluripotent 
stem cells (iPSCs) offer a promising novel technique to generate patient and disease-specific 
cells. iPSCs can be differentiated and grown in 3D culture to organoids that can be further 
used for basic research, disease modelling and drug screening. We aim to recapitulate the 
complex microenvironment of the alveoli in vitro by combining alveolar epithelial cells and 
endothelial cells to form lung alveolar organoids. iPSCs were grown and differentiated into 
Alveolar Lung Organoids (ALO) in a sequential manner with ALOs maturing after 40 days. 
iPSCs were separately differentiated into endothelial cells by chemical induction. Each stage 
of differentiation was validated via qPCR, Flow Cytometry and microscopy. 

Pfaendler, Ramon. Poster Presentation D-BIOL, ETHZ 

Surveying the functional and phenotypic landscape of pluripotent cells across individuals 

The molecular determinants and inter-human variability underlying phenotypic 
heterogeneity in response to drug perturbations are incomplete quantified and poorly 
understood. Here, we study functional and phenotypic inter-donor variability across a cohort 
of healthy donor-derived human induced pluripotent stem cells (iPSCs) matched to personal 
health data. Across the cohort, we perform small molecule (reprogramming and metabolic) 
drug screens, quantified using automated high-content microscopy, deep learning, and 
multiplexed transcriptomic profiling. Initial experiments show that drug-induced phenotypes 
cluster either according to their drug mode-of-action or donor-specifically, suggestive of 
both donor-conserved and divergent molecular networks underlying these phenotypes. 
Integrating transcript abundance with phenotypic features across lines and perturbations 
furthermore links the differentiation potential of iPSCs with their transcriptional state, 
suggestive of chemical and genetic strategies to control iPSC differentiation. In all, our setup 
allows us to study the molecular and functional determinants of cell-to-cell and donor-to-
donor variability across biological scales. 



 

 

Ramos Calçada, Raquel Maria. Poster Inst. Anat., UZH 

Modelling schwann cell specification using human embryonic stem cells 

The neural crest is a transient and multipotent embryonic stem cell population that migrates 
throughout the embryo to populate numerous derivatives. It generates peripheral neurons 
and glia, smooth muscle cells of the outflow track of the heart, craniofacial bone and 
cartilage, and skin melanocytes. Thus, neural crest cells offer the unique possibility to study 
cell fate decisions during embryonic development. Schwann cells, the main glia of the 
peripheral nervous system, play a crucial role in neuronal support, axonal growth, 
myelination, as wells as regeneration of nerve and skin injury. These cells have also been 
implicated in several peripheral neuropathies and tumors. Despite its importance, the 
transcriptional program that regulates neural crest differentiation into Schwann cells 
remains poorly understood, contrarily to other NC-derived lineages. Furthermore, fate 
specification in human neural crest stem cells (hNCSCs) is largely unexplored. Here, our goal 
was to unravel gene regulatory networks underlying human Schwann cell specification. To 
accomplish this aim, we took advantage of the human embryonic stem cell (hESC) system. 
We efficiently differentiated hESCs into hNCSCs using a combined TGF- and GSK-3 
inhibition, followed by exposure to a glial induction medium to generate Schwann cell 
progenitors. Immunocytological and bulk RNA-seq analyses confirmed the generation of 
Schwann cell precursors and immature Schwann cells in these conditions. Intriguingly, 
unbiased bioinformatic analysis combined with antibody staining for primary cilia predicted 
ciliogenesis to be involved in Schwann cell specification. Indeed, cilia depletion in hNCSCs 
counteracted Schwann cell progenitor formation, demonstrating the role of ciliogenesis in 
human Schwann cell development. Thus, our strategy allowed us to investigate fate 
decisions in hNCSCs, derived from hESCs, and to identify primary cilium as a novel regulator 
for Schwann cell specification. 

Roccio, Marta. Presentation USZ, UZH 

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

Inner ear hair cells and auditory neurons are essential for sound detection. Their damage or 
loss is irreversible in humans and is a major cause of hearing deficit. Stem cell-based models 
open new opportunities to understand the pathophysiology of hearing loss and to develop 
novel therapeutics. Furthermore, they could provide new means to gain insight into inner 
ear development. Inner ear morphogenesis can be in part recapitulated using pluripotent 
stem cell directed differentiation in inner ear organoids (IEOs). The goals of this study were 
to optimize the otic induction protocol and to provide a first comparison of the generated 
inner ear cell types to primary tissue. Multiplex immunostaining was used to characterize 
human iPSC-derived IEOs and compared to human embryos at Carnegie Stages (CS) 11, 12 
and 13, or fetal samples at gestational week (GW) 8-12. Testing of discrete BMP4 
concentrations (0.5-10ng/ml) revealed optimal BMP4 levels required for specification of otic 
placode tissue co-expressing ECAD/AP2/SIX1/NCAD and, by day 8, the otic marker PAX8. 
Similar marker expression was observed in CS11-12 human embryos. In a subsequent step, 
IEOs are incubated in presence of the Wnt signaling activator CHIR99021. This leads to the 
development of otic vesicle-like structure. In vitro derived otic vesicles expressed 
SOX2/PAX2/PAX8/ECAD/FBXO2 and SOX10 and displayed remarkable similarity to CS13 



 

 

embryos. Finally, starting from day 55, the differentiation of inner ear specific sensory 
epithelia is observed. Sensory hair cells (MYO7A/POU4F3/ESPIN positive) developed 
intercalated to SOX2 supporting cells and received innervation from co-differentiated otic-
like neurons, expressing TUBB3/SOX2/BRN3A and ISL1/2, matching the marker expression 
of cochlear samples at GW12. Ongoing studies are focusing on the molecular and functional 
characterization of these cell types by transcriptional profiling and drug-sensitivity assays. 

Ronchi, Silvia. Poster  MaxWell Bio. AG, ETHZ 

Electrophysiological phenotype characterization of healthy and diseased iPSC-derived motor 
neurons 

Induced pluripotent stem cell (iPSC) technology has increasingly made it easier to access 
human neurons for in vitro studies. Additionally, the study of neurodegenerative diseases 
benefited from the combination of iPSC and gene editing technologies: the diseases can now 
be modeled with human neurons, and the mechanisms behind these pathologies can be 
analyzed. In parallel, high-density microelectrode arrays (HD-MEAs) have become more 
widely used to non-invasively record extracellular activity of iPSC-derived neurons in vitro 
over weeks at unprecedented spatiotemporal resolution. In this work, we combined both 
HD-MEA and iPSC technologies to study the functional phenotype and development of a 
human motor neuron line modelling amyotrophic lateral sclerosis and its respective isogenic 
healthy line. We used an HD-MEA platform featuring 26'400 electrodes to explore the 
network, single-cell and subcellular-resolution electrophysiology metrics, such as network-
burst properties, neuronal firing rate, and axonal conduction velocity. The two iPSC lines 
showed significant differences in network characteristics such as network burst duration, 
frequency, and shape, and in neuronal firing rate. Additionally, we extracted axonal features 
of the motor neurons and quantified functional and morphological metrics in a label-free 
approach. In summary, this work demonstrates that the combination of iPSC and HD-MEA 
technologies allows to successfully characterize healthy and diseased motor neurons and to 
identify their phenotypical differences. The presented methodology can potentially be 
utilized as a screening platform in the early phases of drug discovery for neurodegenerative 
diseases, such as ALS. 

Rostovskaya, Maria. Presentation Babraham Inst. 

Amniogenesis occurs in two independent waves in primate embryos 

Human peri-implantation development remains a black box of developmental biology, as 
embryos at this stage are practically inaccessible for studies due to the ethical 
considerations. Moreover, we learn only little using conventional model organisms such as 
mouse, because early human development strikingly differs in terms of timing, morphology 
and signalling cues. One particular difference is the formation of an extra-embryonic tissue 
amnion. In primates including human the amnion emerges through cavitation of the epiblast 
during implantation, whereas in mice and many other mammals the amnion is formed by 
folding of the ectoderm later during or after gastrulation. Moreover, the amniogenesis by 
cavitation characteristic for human, occurs in other mammalian lineages including bats and 
hedgehogs, and hence it evolved independently multiple times in evolution, which is difficult 
to explain. In previous work, we established an in vitro differentiation system using human 
pluripotent stem cells (hPSCs) that closely recapitulates peri-implantation period of epiblast 
development. This system allows to model the distinct features of human early embryo 



 

 

development closely reproducing temporal, transcriptional and morphological 
characteristics, including formation of 3D structures. Using our hPSC-based experimental 
system and single cell transcriptome analysis of human and monkeys embryos, we 
discovered two transcriptionally distinct waves of amnion formation from the epiblast. The 
early wave occurs through a trophectoderm-like route and encompasses cavitation. The late 
wave follows an ectoderm-like pathway during gastrulation and thus resembles the 
amniogenesis by folding in other species. Both waves can be modelled in vitro including 3D 
morphogenesis of the amniotic cavity. The discovery of two independent waves of 
amniogenesis explains how amniogenesis through cavitation emerged via addition of the 
distinct early pathway to the conservative late route during the evolution. 

Rust, Ruslan. Presentation IREM, UZH 

Towards iPSC-based cell therapy for stroke   

Stroke is a leading cause of disability and death worldwide. This is largely due to the lack of 
effective medical therapy that promotes long-term recovery. Cell-based therapy is an 
emerging treatment paradigm and is considered a potential regenerative strategy for stroke 
patients with remaining neurologic deficits. Despite promising preclinical results in animal 
stroke models, the efficacy of cell therapies has not been confirmed beyond doubt in a 
clinical setting. Major uncertainties remain regarding e.g., scalability, safety, and 
homogeneity of the cell source; immunocompatibility of allogeneic transplants; as well as 
levels of survival and homing of transplanted cells. Here, we generate good manufacturing 
practice (GMP)-compatible neural progenitor cells (NPCs) from transgene- and xeno-free 
induced pluripotent stem cells (iPSCs) that can be smoothly adapted for clinical applications. 
The produced NPCs have a stable gene-expression over at least 15 passages and can be 
scaled for up to 1018 cells per initially seeded 106 cells. To ensure a pure NPC population for 
in vivo applications, we reduce risks of iPSC contamination using micro RNA-switch 
technology as a safety checkpoint. The generated NPCs were transduced with a fluorescent 
and bioluminescent dual reporter-construct and locally transplanted into a photothrombotic 
mouse model of stroke. The survival and migration of transplanted cells was longitudinally 
evaluated using non-invasive in vivo bioluminescence imaging over a month. Repeated deep 
learning-based functional assessments of animals was performed to evaluate the functional 
recovery following stroke compared to a control group. In-depth histological analysis 
revealed that the majority transplanted cells differentiate into mature neurons without any 
sign of pluripotent residuals. Animals receiving the cell therapy had a reduced stroke volume, 
increased recovery-associated tissue responses and higher recovery of motor function. 

Tackenberg, Christian. Presentation IREM, UZH 

APOE isoforms differentially modulate homeostatic mechanisms in isogenic iPSC-derived 
astrocytes 

The Apolipoprotein E (APOE) is the major lipid transporter in the human brain and has three 
main allelic variants. The the APOE4 allele represents the major genetic risk factor for 
Alzheimer's Disease (AD) while APOE3 is defined as average risk and APOE2 is protective. 
Despite recent advances, the fundamental role of different APOE alleles in brain homeostasis 
is still poorly understood. Here, we aim to uncover the functional role of APOE2, E3 and E4 
in human astrocytes, the main APOE-producing brain cell type. We differentiated human 
APOE-isogenic iPSCs (E4, E3, E2 and APOE-knockout (KO)) to functional astrocytes (hereafter 



 

 

‘iAstrocytes’). iAstrocytes at baseline and after activation by Interleukin-1 were analyzed 
for proteomic profiles using unlabelled mass spectrometry. Physiological iAstrocyte, such as 
uptake of glutamate and beta-amyloid, release of cytokine and lipid/cholesterol metabolism 
were characterized by various functional assays. APOE4 iAstrocytes showed lowest capacity 
for uptake of beta-amyloid and glutamate, while uptake was highest in APOE2 and APOE-KO 
cells. We further observed a genotype-dependent reduction of cholesterol and lipid 
metabolic and biosynthetic proteomic pathways, and an increase of immunoregulatory 
pathways at baseline (E4>E3>E2). Cholesterol efflux and biosynthesis were reduced in E4 
iAstrocytes, and subcellular localization of cholesterol in lysosomes was increased. APOE4 
iAstrocytes showed an increase in inflammatory proteomic pathway, accompanied by 
highest release of cytokines at baseline, while APOE2 and APOE-KO iAstrocytes show lowest 
cytokine release.Taken together, we show that APOE plays a major role in several 
physiological and metabolic processes in human astrocytes with APOE4 pushing iAstrocytes 
to a disease-relevant phenotype, causing dysregulated cholesterol/lipid homeostasis, 
increased inflammatory signalling and reduced -amyloid uptake while APOE2 iAstrocytes 
show opposing (protective) effects. 

Taylor, Verdon. Presentation  University of Basel 

Modelling human brain development using pluripotent stem cells 

Generation of neuronal diversity from stem and progenitor cells in the developing human 
cerebral cortex is not understood. In rodents, multipotent neural stem cells (NSCs) of the 
cerebral cortex pass through sequential phases of expansion, neurogenesis, and gliogenesis, 
exhibiting progressive fate restriction. We addressed human cortical neurogenesis in vitro 
using induced pluripotent stem cell (hiPSC)-derived neural stem and progenitor cells. We 
developed a cortical differentiation protocol from human hiPSCs that mimics the temporal 
trajectory of differentiation seen during development in vivo and that generates neurons of 
all cortical layers in a temporal fashion. I will describe our findings about the regulation of 
NSC fate determination during cortical differentiation of hiPSCs. Our findings shed light on 
the mechanisms on neural specification and revealed a previously unknown plasticity of 
human NSCs. 

Treutlein, Barbara. Presentation  D-BSSE, ETH Zurich 

Human brain organoid development through the lens of single-cell technologies 

Induced pluripotent stem cell (iPSC) derived organoids provide models to study human organ 
development. Organoids are complex, containing numerous cell states and integrative, 
multi-modal single-cell technologies are needed to understand the mechanisms underlying 
organoid development. 

In my talk, I will present two efforts from our lab where we develop novel integrative single-
cell methods to understand human brain organoid development. First, I will present iTracer, 
a lineage recorder that combines reporter barcodes with inducible CRISPR/Cas9 scarring, and 
is compatible with single-cell and spatial transcriptomics. We apply iTracer to explore 
clonality and lineage dynamics during cerebral organoid development, and identify a time 
window of fate restriction as well as variation in neurogenic dynamics between progenitor-
neuron families. We also establish long-term 4-D lightsheet microscopy for spatial lineage 
recording in cerebral organoids and confirm regional clonality in the developing 



 

 

neuroepithelium. We incorporate gene perturbation (iTracer-perturb), and assess the effect 
of mosaic TSC2 mutations on cerebral organoid development.  

Second, I will present a data set of paired single-cell transcriptome and accessible chromatin 
profiling data over a dense time course of human brain organoid development, which we 
utilize to infer a gene regulatory network of human brain organoid development. To this aim, 
we have developed Pando, a flexible computational framework that incorporates multi-omic 
data and transcription binding site predictions to infer a global GRN describing organoid 
development. We use pooled genetic perturbation with single-cell transcriptome readout to 
assess transcription factor requirement for cell fate and state regulation in organoid and 
show interesting alterations of abundance of cell fates. 

Together, these techniques can be adapted in any iPSC-derived culture system to dissect 
lineage relationships and regulomes during normal or perturbed development. 

Ulmer, Bärbel. Presentation DiNAQOR AG 

Stem cell derived engineered heart tissues as platform to develop gene therapies 

Heart failure, often caused by genetic cardiomyopathies, remains a leading cause of death 
with significant unmet medical need. At DiNAQOR, we are committed to advance innovative 
and targeted genetic therapies, rooted in a deep understanding of specific cardiac disease 
mechanisms. To that end we use human stem cell-derived cardiomyocytes (hiPSC-CM) which 
are a powerful tool to study human cardiac physiology and disease. Enabling reliable testing 
of therapies and acceleration of their clinical translation, we utilize and develop our 
proprietary engineered heart tissue (EHT) platform. EHTs consist of hiPSC-CM cultured in a 
fibrin-based hydrogel between flexible silicone posts, enabling auxotonic contraction and 
maturation of hiPSC-CM. These EHTs allow us to test in human genetic disease models 
contractility, the main feature of the heart. With measuring devices combining medium 
throughput and high reproducibility, we can study efficacy and potency for cardiac therapies 
including AAV-based gene therapy. 

Villani, Ambra. Poster Presentation IMLS, UZH 

In vivo analysis of hiPSC-microglia in the developing zebrafish brain 

The resident macrophages of the brain, also known as microglia, are essential players in brain 
development, where they remove dying neurons generated during neurogenesis. Microglia 
are also heavily implicated in several pathologies, including Alzheimer's disease (AD) and 
Multiple sclerosis (MS); however, in these contexts, the impact of these phagocytes remains 
unclear. One challenge with the experimental investigation of microglial involvement in 
disease is that the genes expressed in response to neuronal damage differ across model 
systems, suggesting that certain aspects of these studies could benefit from investigating 
human cells directly. However, human pathologies are often highly variable and complex, 
and it is usually impossible to test ideas through in vivo experimentation, making it 
challenging to delineate causality and establish treatments. A critical step towards this goal 
is the development of precision experimental models to investigate human microglial 
functions and behaviours in a living brain context. Towards this aim, we differentiated 
microglia from human induced pluripotent Stem Cells (hiPSc-MG), and injected them into 
the brain of the small and optically transparent zebrafish larva. We can show that hiPSc-MG 
quickly adapt to the in vivo environment by assuming a ramified morphology and interacting 



 

 

with endogenous neurons. High spatial and temporal resolution imaging showed that hiPSc-
MG are highly motile, phagocytose local dying neurons, and maintain their human identity. 
By taking advantage of the CRISPR-Cas9 technology, we will investigate the impact of known 
microglial neurodegenerative risk factors on cellular behaviours in experimentally tractable 
brains that allow precise control of the neuronal environment. This work establishes a novel 
in vivo imaging platform for efficient, personalized diagnostic and pharmacogenetic testing 
of patient-derived macrophages and microglia. 

Walter, Natalie. Poster UZH 

Elucidating the functional effects of omega-3 fatty acids as a treatment in ADHD 

Attention-deficit hyperactivity disorder (ADHD) is the most frequently reported 
neurodevelopmental disorder, with a worldwide prevalence of ca. 5%, affecting children and 
adolescents. Moreover, 60% of childhood ADHD cases persist into adulthood, leaving 
treatment approaches more difficult and thus, reducing estimated life expectancies. To 
increase treatment success in ADHD, alternative or combined treatment, alongside with the 
first line treatment Methylphenidate (MPH), may be favourable. The non-pharmacological 
treatment of omega-3 (-3) polyunsaturated fatty acid (PUFAS) components, 
docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA), display potential candidates, 
as they take part in several biological processes, including the attenuation of oxidative stress 
and improving cellular signalling processes, such as Wnt-signalling, which are recognized to 
be pivotal during neurodevelopment. However, the underlying molecular mechanisms of -
3 PUFAs involved in ADHD remains unknown. Thus, investigations with a focused on Wnt-
signalling and oxidative stress is being approached by using human induced pluripotent stem 
cell (iPSC)-derived neural precursor cells (NPC) and forebrain cortical neurons (FCNs) from 
ADHD patients and healthy individuals as control. NPCs and FCNs are treated with -3 PUFA 
components DHA and EPA (0-50uM) with and without MPH to elucidate the evoked 
mechanism on a proteomic and transcriptomic level. More specifically, proteins involved in 
Wnt signalling are determined via western blot. Furthermore, considering oxidative stress, 
mitochondria demonstrate the main source of reactive oxygen species production. 
Therefore, further analysis of detecting mitochondrial DNA (mtDNA) copy number variation 
(CNV) will be observed by performing qPCR on saliva and iPSC DNA samples, to identify the 
presence of mitochondrial disturbances in ADHD. These findings will contribute to 
alternative treatment approaches in ADHD in a patient specific manner. 

Yde Ohki, Cristine M. Poster UZH 

Involvement of the Wnt-signaling in methylphenidate (ritalin) treatment of ADHD 

Attention-deficit hyperactivity disorder (ADHD) is one of the most common psychiatric 
disorders in children and adolescents affecting over 5% of the population worldwide. 
Methylphenidate (MPH), the first-line treatment for this neurodevelopmental disorder, 
seems to ameliorate brain maturational delays in ADHD patients, who might present a lag of 
up to 4 years compared to controls. However, molecular mechanisms involved in this process 
remain elusive. Genetic studies including recent findings from our group indicate a possible 
involvement of the Wnt signaling pathway, known to play a fundamental role in 
neurodevelopment, orchestrating important cellular processes, such as proliferation, 
differentiation, and maturation. By using induced pluripotent stem cells (iPSCs)-derived 



 

 

neural progenitors (NPCs) and forebrain cortical neurons (FCNs), we will test functional 
alterations in the Wnt-signaling in ADHD and its possible association with affected 
neurodevelopment seen in patients. Concomitantly, the hypothesis that MPH activates this 
pathway while alleviating maturational delays will be tested. To do so, luciferase reporter 
assays will be performed in both groups to analyze Wnt activation following treatment, 
whereas growth rates of iPSCs and NPCs and neuronal synaptogenesis will be measured in 
xCELLigence/Wst-1 assays and immunocytochemistry, respectively. Following the same 
reasoning, transcriptomics and protein expression of Wnt-related genes and proteins will be 
assessed in these three developmental stages. ADHD and control groups will be compared 
before and after MPH treatment. The results will facilitate the understanding of the effects 
of MPH treatment in ADHD at the molecular level in neural cell models, providing a unique 
window of opportunity to develop strategies, preventive measures, and possible new 
therapeutic targets. 

Zvick, Joel. Poster Presentation D-HEST, ETHZ 

Generation of functional rat spermatozoa in sterile mice utilizing blastocyst 
complementation with pluripotent stem cells  

Pluripotent stem cells (PSCs) provide a powerful tool to produce transgenic animals for 
biomedical research. However, impaired PSC contribution to chimerism and most notably 
the germline oftentimes impedes production of genetically modified animals, rendering 
techniques that expediate PSC contribution to the germline highly desirable. Blastocyst 
complementation denotes a technique which purposes to generate organs, tissues, or cells 
in animal chimeras via microinjection of PSCs into genetically compromised blastocyst-stage 
embryos. Here we report on successful blastocyst complementation of the male germline in 
adult chimeras following microinjection of mouse or rat PSCs into mouse blastocysts 
mutated for Tsc22d3, an essential gene for spermatozoa production. Microinjection of 
mouse embryonic stem cells (ESCs) or induced pluripotent stem cells (iPSCs) into Tsc22d3-
KnockOut (KO) blastocysts gave rise to intraspecies chimeras embodying functional 
spermatozoa, which were solely derived from microinjected PSCs. Furthermore, 
microinjection of rat ESCs into Tsc22d3-KO mouse embryos gave rise to viable mouse-rat 
chimeras that exhibited extensive contribution of rat cells to various organs. Notably, 
multiple mouse-rat chimeras showed contribution of rat ESCs to the male germline, solely 
harbouring rat spermatids and spermatozoa that were rat ESC-derived and could fertilize rat 
oocytes. Collectively, this study reports on a method for exclusive production of functional 
germ cells of one species in another via blastocyst complementation with PSCs. Implications 
of this study extend to development of transgenic rats via sterile mice and may further assist 
efforts to generate xenogeneic gametes from endangered animal species. 
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