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Dear Colleagues,

As in previous years, our scientific program remains firmly 
dedicated to the critical theme of “Rare/genetic diseases, 
experimental models and therapies for genetic diseases.“ 
This enduring focus reflects the CCP’s core mission to 
bridge the gap between deciphering gene function and 
developing clinical applications. As technologies evolve, this 
annual gathering becomes increasingly vital for sharing the 
latest breakthroughs in model generation and therapeutic 
strategies.

We believe the conference will once again serve as an 
excellent platform to foster networking and dynamic 
interactions. It provides a unique opportunity for the 
scientific community, from basic researchers to industry 
partners, to connect with CCP experts and shape the future 
of translational medicine together.

Yours sincerely,

On behalf of the CCP Organizing Committee,
Radislav Sedláček
Director of the Czech Centre for Phenogenomics

Photo © Jana Plavec / Czech Academy of Sciences
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ORGANIZER – CZECH CENTRE FOR PHENOGENOMICS

The Czech Centre for Phenogenomics (CCP) is a large research 
infrastructure unique in combining genetic engineering capabilities, 
advanced phenotyping and imaging modalities, SPF animal housing 
and husbandry, as well as cryopreservation and archiving, all in one 
central location – at BIOCEV campus. 

CCP is the only specialized place in the Czech Republic that, at the level 
of the world's best centres, creates genetically modified mouse and rat 
models for indispensable biomedical research and at the same time 
uses standardized but the most advanced phenotyping to characterize 
the expression of gene functions. CCP outputs are utilized solving the 
role of genes in the development and treatment of human diseases. 
CCP provides unique comprehensive preclinical research services in 
the Czech Republic. With the quality of service and publication results, 
CCP has gained a worldwide reputation, it has a strong position in 
international consortia such as the global IMPC (to determine the role 
of all genes), the European Infrafrontier, and EuroPDX. CCP is involved 
in several international scientific projects.

www.phenogenomics.cz

The Czech Centre for Phenogenomics is supported by the Czech Academy of Sciences RVO 68378050  
and by the project LM2023036 Czech Centre for Phenogenomics provided by the Ministry of Education, 
Youth and Sports of the Czech Republic. 

“Towards precision medicine and gene therapy“ research programme of the 
Strategy AV21 is coordinated by the Institute of Molecular Genetics of the 
Czech Academy of Sciences.

The project TN02000132/National Centre for New Methods of Diagnosis, 
Monitoring, Treatment and Prevention of Genetic Diseases is co–financed 
with state support from the Technology Agency of the Czech Republic under 
the National Centres of Competence Programme. The Centre aims to improve 
diagnostic quality beyond the identification of mutations in the genome and to 
create a base for monitoring of disease progression and therapy effectiveness 
as well as for testing and development of cell and gene therapies.

ACKNOWLEDGEMENTS:

Top research in the public interest
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Wednesday 9TH SEPTEMBER 2026

15:00 – 16:30 Registration

Opening + Session 1 – Models to understand gene function in vivo I

(Chair: Radislav Sedláček)
16:30 – 16:45 Radislav Sedláček, Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Czech Republic

Welcoming talk: “CCP – the gate to comprehensive description of gene functions“
16:45 – 16:50 Brief welcome remarks by the Director General for Higher Education, Science, and Research, Dana Bilíková
16:45 – 16:50 Brief welcome remarks by Petra Kinzlova, CEO Prague.bio
16:50 – 17:30 Keynote lecture:

Tim Bertram, NSF Regenerative Medicine Engine, USA
“Convergent Cell and Gene Therapy Strategies: Translating Scientific Discovery to Deliver Commercial Outcomes“

17:30 – 17:40 Radislav Sedláček:  Years of CCP – Recognising the foundations of success: Recognition Awards
17:40 – 19:00 Discussion & Networking

Thursday 10TH SEPTEMBER 2026

08:15 – 08:50 Registration
08:50 – 09:00 Radislav Sedláček, Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Czech Republic

“Introduction to models of human disease: global, European, and Czech approaches“
09:00 – 09:05 Brief welcome remarks by the Minister of Health, Adam Vojtěch 
09:05 – 09:10 Welcome remarks by the President of the Czech Academy of Sciences, Radomír Pánek

Session 2 – Advanced in vivo and in vitro preclinical models

(Chair: Danny Huylebroeck)
INFRAFRONTIER distinguished session: development of preclinical models: in vivo & complementary models
09:10 – 09:20 Michael Raess, NFRAFRONTIER ERIC, Germany: “Introduction to INFRAFRONTIER“
09:20 – 9:40 Guillaume Pavlovic, Institut Clinique de la Souris – PHENOMIN– IGBMC, France

“From Robust Genetic Engineering to Reliable Phenotyping: Lessons from Rare Disease Mouse Models“
09:40 – 10:00 Reetta Hinttala, University of Oulu, Finland

“A New Disease Model and Therapeutic Strategy for CLN8–Associated Neurodegeneration“
10:00 – 10:20 Heon Yung Gee, Yonsei University College of Medicine, Republic of Korea 

“Therapeutic strategies for KCNQ4–associated hearing loss“
10:20 – 10:40 Coffee break

EATRIS distinguished session

10:40 – 10:50 Marián Hajdúch, Institute of Molecular and Translational Medicine, Czech Republic: Introduction to EATRIS
10:50 – 11:10 Mariana Branco, CoLAB AccelBio, Portugal

“Human Heart Organoids: The Next–Generation Model to Study Fibro–Fatty Remodeling in Arrhythmogenic Cardiomyopathy“
11:10 – 11:30 Marián Hajdúch, Institute of Molecular and Translational Medicine, Czech Republic

“Bridging Discovery and the Clinic: Translational Pathways for Rare–Disease Therapies“
11:30 – 11:55 José Antonio Sánchez Alcázar, Centro Andaluz de Biología del Desarrollo–CABD, Universidad Pablo de Olavide, Spain

“Precision Medicine in Rare Genetic Diseases“
11:55 – 12:10 Discussion with speakers of the Session 2
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Session 3 – Models to understand and correct gene function in vivo II & therapeutic approaches 

12:10 – 12:40 Anna Cereseto, University of Trento, Italy
“Genome editing technology development and therapeutic applications in cystic fibrosis“

12:40 – 13:10 Jaewhan Song, Underwood–Avison Institute of Science; Yonsei University College of Medicine, Republic of Korea
“Molecular Crosstalk Between Cell Death and Metabolism in Liver Diseases“

13:10 – 13:25 Discussion with speakers
13:25 – 14:45 Coffee break
14:45 – 15:15 Hans Tómas Björnsson, Biomedical Center at the University of Iceland, Iceland & Johns Hopkins University, USA

“Defining Therapeutic Windows in Histone Methyltransferase Disorders“
15:15 – 15:45 Marcela Buchtova, Institute of Animal Physiology and Genetics of the Czech Academy of Sciences, Czech Republic

“Mechanisms and therapeutic modulation of renal cyst progression in jck mice“
15:45 – 16:00 Discussion with speakers
16:00 – 16:20 Coffee break 

Session 4 – From genotype to phenotype: to understand gene function and disease informatics

16:20 – 16:50 Francisco J. Sánchez Rivera, Koch Institute for Integrative Cancer Research at MIT, USA
“Defining and Targeting Gene–Variant–Context Interactions in Cancer“

16:50 – 17:20 Elizabeth A. Worthey, The University of Alabama at Birmingham, USA
“From diagnosis to mechanism to treatment:  Precision medicine in the post genomics era“

17:20 – 18:00 Keynote lecture:
Stanley T. Crooke, n–Lorem Foundation & Ionis Pharmaceuticals, USA
“Responding to nano–rare diseases: The n–Lorem Approach“

19:00 – 22:00 Networking & Informal dinner 

FRIDAY 11TH SEPTEMBER 2026

Session 5 – Models to understand gene function as a basis for therapy development I

08:45 – 09:15 Mariah Lelos, Cardiff University, United Kingdom
“Cognitive phenotyping and use of GABAA modulators in a mouse model of Huntington's disease“

09:15 – 09:45 Kotaro Nakanishi, The Ohio State University, USA
“CityRNAs selectively silence mutant alleles with single–nucleotide variants“

09:45 – 10:15 Markus A. Rüegg, Biozentrum, University of Basel, Switzerland
“From understanding LAMA2–related muscular dystrophy to innovative AAV gene therapy“

10:15 – 10:35 Coffee break

Session 6 – Short presentations: Selected poster presentations & technology talks

Flash oral presentations
10:35 – 10:45 Rebekah Tillotson, Institute of Genetics and Cancer, The Hospital for Sick Children, and Weatherall Institute of Molecular Medicine, Great Britain 

(Scotland)
“Using visible traits to determine whether crispant founder mice can be used for phenotypic assessment“

10:45– 10:55 Juan Antonio Aguilar–Pimentel, German Mouse Clinic, Institute of Experimental, Genetics, Helmholtz Zentrum München, Germany
“AI–Driven Integration of Classical and Spectral Flow Cytometry for Immunophenotyping of Mouse Models“

10:55– 11:05 Ania Kordala, Cure MFM13, USA / Poland
“The First Partially Humanized Mouse Model of Myofibrillar Myopathy Type 13“

CCP Phenogenomics Conference 2026  Back to "Content"]10

Programme



Technologies for animal models

11:05 – 11:20 Viktoriya Sokolova, Milabs, CANBERRA–PACKARD s.r.o.
“Multimodal preclinical imaging across scales: integrating PET, SPECT, CT and optical imaging for translational research“

11:20 – 11:35 Shijia Teo, Bruker
“State of the art advances in preclinical MR imaging“

11:35 – 11:50 Rafał Szelenberger, Bio–Rad s.r.o.
“Digital PCR in Rare Disease Research: From Diagnosis to Therapy Monitoring“

11:50 – 13:15 Lunch break & Poster session 2 (on site)

Session 7 – Models to understand gene function as a basis for therapy development II

13:15 – 13:45 Carlo Rivolta, Institute of Molecular and Clinical Ophthalmology Basel (IOB) / University of Basel, Switzerland
“Molecular genetics of inherited retinal diseases: functional insights from gene Discovery.“

13:45 – 14:15 David Staněk, Institute of Molecular Genetics of the Czech Academy of Sciences, Czech Republic
“Characterization and targeted rescue of a novel PRPF31 mutation in retinitis pigmentosa.“

14:15 – 14:35 Discussion with speakers
14:35 – 14:55 Coffee break

Session 8 – Rare diseases & bottom–up efforts to develop (gene) therapies: patient & research session

14:55 – 15:25 Barbara Vona, University Medical Center Göttingen, Germany
“Genetic aspects of Spata5/Spata5L1 disorders“

15:25 – 15:50 Foundation 1: SPATA5: SPATA 5 CZ z.s. (https://www.zazracnedeti.cz/)
Patient representative speaker: Jan Zajíc, SPATA 5 CZ, Czech Republic
“Why Your Research Matters: Life with a SPATA5 Child from a Family's Perspective“
Scientific speaker: Michaela Krausová, Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Czech 
Republic
“Modelling Spata5 dysfunction: novel mouse strains and derived cellular models“

15:50 – 16:15 Foundation 2: Angelman syndrome: Association of Gene Therapy (https://asgent.org/en/)
Foundation representative speaker: Radoslav Hajgajda, Association of Gene Therapy, Czech Republic
“Asgent - Turning Patient Advocacy into Therapeutic Development“
Scientific speaker: Miroslava Kolková, Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Czech 
Republic
“Improved Mouse Models of Angelman Syndrome Enable Preclinical Evaluation of AAV–Mediated Ube3a Reactivation“

16:15 – 16:40 Foundation 3: ADSL deficiency: Rare Birds Foundation (https://www.rarebirdsfoundation.org/) 
Patient representative speaker: Nicole Lytle, Founder, Rare Birds Foundation
“Decoding Patient Voice When Patients Cannot Speak: The Caregiver Role in Therapeutic Development for ADSL Deficiency“ 
Scientific speaker: Marie Zikánová, Charles University in Prague, Institute of Inherited Metabolic Disorders, Czech Republic
“ADSL deficiency: from basic research to therapy development“

16:40 – 16:55 Discussion with speakers
16:55 – 17:40 Keynote lecture: 

Kiran Musunuru, Perelman School of Medicine at the University of Pennsylvania, USA
“Therapeutic gene editing for cardiovascular and metabolic diseases “

Closing
17:40 – 17:45 Radislav Sedláček, Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Czech Republic

“Closing remarks“
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Dr. Tim Bertram 
CEO of the National Science Foundation Regional Innovation Engine

“Convergent Cell and Gene Therapy Strategies: Translating Scientific Discovery to Deliver 
Commercial Outcomes“

Dr. Bertram is currently serving as CEO in 1 of 10 USA–based Regional Innovation Engines funded by the National 
Science Foundation, focusing on economic development through translation and commercialization of cell, 
gene, and tissue engineering medical technologies. He was founder and CEO of four biotechnology companies 
and served on the board of directors of multiple public and private companies. He has been involved in the 
development and registration of eight medical products while serving as a scientific  leader and senior executive 

at Pfizer Inc. (NYSE: PFE}, SmithKline Beecham Pharmaceuticals, and The Procter & Gamble Company {NYSE: PG}. He started his career 
as a faculty member at the University of Illinois, and a visiting scientist at the National Institutes of Health.  Tim has authored over 150 
publications and an inventor on over 100 patents.

Source: Digitalis Commons, https://www.digitaliscommons.org/xir/tim–bertram

Stanley T. Crooke, M.D., Ph.D. 
Founder, Chief Executive Officer and Chairman of the Board,
 n–Lorem Foundation & Ionis Pharmaceuticals, United States of America

“Responding to nano–rare diseases: The n–Lorem Approach“

Dr. Stanley Crooke is the Founder, Chairman, and CEO of n–Lorem, a nonprofit foundation dedicated to developing 
treatments for patients with nano–rare diseases. He previously founded and led Ionis Pharmaceuticals, where he 
pioneered antisense technology and built one of the biotechnology industry’s most advanced drug development 
pipelines, leading to the commercialization of several groundbreaking medicines, including SPINRAZA® and 
TEGSEDI™.

Earlier in his career, Dr. Crooke held senior R&D leadership positions at Bristol–Myers and SmithKline Beckman (now GSK), contributing 
to the development and commercialization of numerous medicines. He has also had a distinguished academic career as a professor at 
Baylor College of Medicine and the University of Pennsylvania.An active scientist and prolific author, Dr. Crooke has published nearly 
600 scientific papers, edited more than 20 books, holds numerous patents, and has contributed to the development of more than 
23 commercialized drugs. He has received numerous prestigious awards recognizing his contributions to drug discovery, biotechnology, 
and medicine.

Source: n–Lorem Foundation, https://www.nlorem.org/wp–content/uploads/2025/02/n–Lorem–Leadership–Bios–2.5.25.pdf 

KEYNOTE & FEATURED SPEAKERS

https://www.digitaliscommons.org/xir/tim-bertram
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Kiran Musunuru, M.D.PhD, MPH, ML, MRA
Professor for Translational Research at the University Pennsylvania’s Perelman School of Medicine.
Professor of Cardiology, Genetics, and professor of Pediatrics at the University of Pennsylvania School of 
Medicine

“Therapeutic gene editing for cardiovascular and metabolic diseases“

Dr. Kiran Musunuru is a practicing cardiologist, physician–scientist, and leading expert in cardiovascular genetics 
and gene editing. He is a Professor at the University of Pennsylvania, where his research focuses on using genetic 
insights and gene–editing technologies to develop innovative treatments for cardiovascular and inherited 
diseases.

In 2025, Dr. Musunuru and his team reported the world’s first patient–specific in vivo gene–editing treatment for a baby with a rare 
metabolic disorder, marking a major milestone toward personalized genetic medicine. He has authored numerous scientific publications 
and books, including contributions to Braunwald’s Textbook of Cardiology, and has received prestigious honors including the Presidential 
Early Career Award for Scientists and Engineers and the American Heart Association’s Award of Meritorious Achievement.

Source: https://raomusunuru.com/kiran–musunuru/about/

https://raomusunuru.com/kiran-musunuru/about/ 
https://www.jax.org/research-and-faculty/faculty/steve-murray 
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KEYNOTE & FEATURED LECTURES

Wendesday, 9th September 2026 (16:50 –17:30)
Tim Bertram, NSF Regenerative Medicine Engine, USA
“Convergent Cell and Gene Therapy Strategies: Translating Scientific Discovery to Deliver Commercial Outcomes “

Thursday, 10th September 2025 (17:20 – 18:00)
Stanley T. Crooke, n–Lorem Foundation & Ionis Pharmaceuticals, USA
“Responding to nano–rare diseases: The n–Lorem Approach “

Friday, 11th September 2026 (16:55 – 17:40)
Kiran Musunuru, Perelman School of Medicine at the University of Pennsylvania, USA
“Therapeutic gene editing for cardiovascular and metabolic diseases“



Abstracts
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Convergent Cell and Gene Therapy Strategies: Translating Scientific Discovery to Deliver Commercial Outcomes

Tim Bertram [1]
1.	 MasKidney

 E–mail of the presenting author: tim.bertram@maskidney.com

Autosomal Dominant Tubulointerstitial Kidney Disease (ADTKD), driven by variants in UMOD and MUC1, carries a near–certain lifetime 
risk of renal failure with no disease–modifying treatment currently available. This talk uses an ADTKD program as a case study in 
technology translation: how a scientific insight becomes a technology, and a technology becomes a medicine.

Translation is a sequence of deliberate decisions rather than a single discovery. Scientific insights can identify a active biological 
fraction(s) capable of restoring organ function after injury. Advancing such understanding means treating each stage of translations 
as its own problem to address: choosing the right technology for the unmet need and ultimately converting a technology into a 
manufacturable therapeutic, assembling the pieces a team needs for regulatory success, and following a plan disciplined enough to 
prove non–viability as early as possible can be guided by a seven–domain readiness framework (scientific validity, manufacturability, 
regulatory risk, IP, market need, team execution) taking a platform toward pressure testing a therapeutic technology in the rigors of 
commercial development.

Central to the early stages of translation is the need for genetically defined animal models that faithfully reproduce human disease 
biology before any hypothesis reaches clinic testing. This talk highlights an active collaboration with the Czech Centre for Phenogenomics 
to develop and characterize UMOD and MUC1 rat lines to show how partnering with a world–class phenogenomics infrastructure de–
risks translation at exactly the stage where potential therapeutic technology most often stalls.

The presentation illustrates how sustained, multi–year partnerships like this one, and the personal decisions — timing, networking, 
mentorship — can determine whether technology survives the journey from bench to bedside where survival is less than 10% after 
entering clinical trials.
 

mailto:tim.bertram@maskidney.com
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Responding to nano–rare diseases: The n–Lorem Approach

Stanley Crooke [1]
1.	 n–Lorem Foundation 

 E–mail of the presenting author: stan.crooke@nlorem.org

n–Lorem is a non–profit founded in 2020. Its mission is to discover, develop, manufacture personalized ASOs for patients with pathogenic 
nano–rare mutations and provide the ASOs to these patients for free for life. The characteristics of nano–rare patients, the factors that 
make it possible for n–Lorem to meet its mission and progress to date will be discussed.

http://stan.crooke@nlorem.org
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Therapeutic gene editing for cardiovascular and metabolic diseases

Kiran Musunuru [1]
1.	 Perelman School of Medicine at the University of Pennsylvania

 E–mail of the presenting author: kiranmusunuru@gmail.com

I will discuss the development of gene editing therapies for a variety of cardiovascular and metabolic diseases, including platforms for 
personalized gene editing therapies.

mailto:kiranmusunuru%40gmail.com?subject=
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SESSION 1 – MODELS TO UNDERSTAND GENE FUNCTION IN VIVO I

Wendesday 9th September 2026 (16:30 – 17:40)

16:30  – 16:40
Radislav Sedlacek, Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Czech Republic
“Welcoming talk: CCP – the gate to comprehensive description of gene functions“

16:40 – 16:45
Brief welcome remarks by Dana Bilíková, the Director General for Higher Education, Science, and Research

16:45 – 16:50
Brief welcome remarks by Petra Kinzlova, CEO Prague.bio

16:50 – 17:30
Tim Bertram, NSF Regenerative Medicine Engine, USA
“Convergent cell and gene therapy strategies: translating scientific discovery to deliver commercial outcomes“

17:30 – 17:40
Radislav Sedláček, Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Czech Republic
“Years of CCP – Recognising the foundations of success: Recognition Awards“

Thursday, 10th September 2026 (8:50 – 9:10)

8:50 – 9:00
Radislav Sedlacek, Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Czech Republic
“Introduction to models of human disease: global, European, and Czech approaches“

9:00 – 09:05
Brief welcome remarks by the Minister of Health, Adam Vojtěch

09:05 – 9:10
Welcome remarks by the President of the Czech Academy of Sciences, Radomír Pánek
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SESSION 2 – ADVANCED IN VIVO AND IN VITRO PRECLINICAL MODELS

Thursday, 10th September 2026 (9:10 – 10:20)

INFRAFRONTIER DISTINGUISHED SESSION:  
DEVELOPMENT OF PRECLINICAL MODELS: IN VIVO & COMPLEMENTARY MODELS

9:10 – 9:20
Michael Raess, NFRAFRONTIER ERIC, Germany
“Introduction to INFRAFRONTIER“

9:20 – 9:40
Guillame Pavlovic, Institut Clinique de la Souris – PHENOMIN – IGBMC, France
“From robust genetic engineering to reliable phenotyping: lessons from rare disease mouse models“

09:40 – 10:00
Reetta Hinttala, University of Oulu, Finland
“ A New Disease Model and Therapeutic Strategy for CLN8–Associated Neurodegeneration“

10:00 – 10:20
Heon Yung Gee, Yonsei University College of Medicine, Republic of Korea
“Therapeutic strategies for KCNQ4–associated hearing loss“
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From Robust Genetic Engineering to Reliable Phenotyping: Lessons from Rare Disease Mouse Models

Guillaume Pavlovic [1]
1. Institut Clinique de la Souris – PHENOMIN– IGBMC, France 

 E–mail of the presenting author: pavlovic@igbmc.fr

In this presentation, we will show how robust genetic engineering and rigorous model validation underpin reliable phenotyping in 
rare disease research. We will present our approaches for generating mouse models carrying point mutations, inducible mutations, 
or humanised alleles, along with our strategies for minimal model validation. Building on these validated models, we will present our 
large–scale, standardised mouse phenotyping approaches to better dissect rare diseases.

We will also cover our recommendations for reporting, in particular the LAG–R guidelines, which support more complete documentation 
of the genetic makeup of research animals across species; closing the loop between how a model is generated and how it is described.

mailto:pavlovic%40igbmc.fr?subject=
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A New Disease Model and Therapeutic Strategy for CLN8–Associated Neurodegeneration 

Jessica Müller–Niva [1], Miia Salo [1], Pradeep Sheokand [2], Denis Lacabanne [2], Johanna Uusimaa [1], Heikki Tanila [3],  
Kasparas Petkevicius [2], Reetta Hinttala [1]
1.	 University of Oulu
2.	 University of Cambridge
3.	 University of Eastern Finland

 E–mail of the presenting author: reetta.hinttala@oulu.fi

Northern epilepsy is a late–infantile–onset form of neuronal ceroid lipofuscinosis (NCL) caused by the CLN8 p.R24G variant. Affected 
individuals develop normally until childhood, when generalized tonic–clonic seizures emerge and are followed by progressive cognitive 
decline and motor impairment. Although CLN8 deficiency has long been linked to lysosomal dysfunction and neurodegeneration, the 
mechanisms underlying disease pathogenesis have remained unclear. To address these questions, the first Cln8 p.R24G knock–in mouse 
model was generated using CRISPR/Cas9, faithfully reproducing the pathogenic variant found in Northern epilepsy patients. 

Cln8 p.R24G mice were viable and initially asymptomatic but developed progressive accumulation of autofluorescent ceroid lipofuscin 
containing mitochondrial ATP synthase subunit C in the brain. As disease progressed, mutant mice exhibited mild motor impairment, 
spontaneous generalized tonic–clonic seizures, neuroinflammation, and selective neurodegeneration, particularly in the thalamic VPN/
VPL nuclei. Increased FosB immunoreactivity in hippocampal CA1–CA3 pyramidal and dentate granule cells correlated with seizure 
activity, indicating enhanced neuronal excitability. 

CLN8 has been identified as a glycerophosphoglycerol (GPG) acyltransferase that catalyzes the stereospecific conversion of S,S–GPG 
to S,S–lysophosphatidylglycerol (LPG), a key intermediate in the biosynthesis of bis(monoacylglycero)phosphate (BMP), an essential 
lysosomal phospholipid. In collaboration with Dr. Petkevicius lab from the University of Cambridge, the disease–causing CLN8 p.R24G 
variant was shown to impair enzymatic activity and reduce BMP levels in mice. Importantly, administration of exogenous S,S–LPG, 
restored BMP synthesis in vitro and in vivo.

Together, these findings establish a direct link between impaired BMP biosynthesis and CLN8–associated neurodegeneration. The 
Cln8 p.R24G mouse model provides a clinically relevant platform for studying Northern epilepsy, while the identification of CLN8 as a 
BMP biosynthetic enzyme reveals the molecular basis of disease pathogenesis. Furthermore, restoration of BMP production through 
precursor supplementation provides proof–of–concept for a targeted therapeutic strategy for Northern epilepsy and other CLN8–
associated NCLs. 

mailto:reetta.hinttala%40oulu.fi?subject=
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Therapeutic strategies for KCNQ4–associated hearing loss

Heon Yung Gee [1]
1.	 Yonsei University College Of Medicine

 E–mail of the presenting author: HYGEE@yuhs.ac

KCNQ4 encodes a voltage–gated potassium channel (Kv7.4) expressed in the basolateral membrane of cochlear outer hair cells (OHCs), 
mediating potassium efflux essential for OHC repolarization and survival. Pathogenic variants cause DFNA2, an autosomal dominant 
nonsyndromic hearing loss characterized by late–onset, progressive, high–frequency loss spanning all frequencies with age. Most 
variants cluster around the pore region, exerting dominant–negative effects on wild–type Kv7.4 and disrupting potassium recycling, 
leading to progressive OHC degeneration. KCNQ4 is the most frequently mutated gene in autosomal dominant nonsyndromic hearing 
loss in our cohort, yet no curative treatment currently exists. We systematically analyzed gnomAD and the Yonsei University Hearing 
Loss (YUHL) cohort to identify overlooked KCNQ4 variants, characterizing their functional impact by patch–clamp electrophysiology, 
surface biotinylation, and AlphaFold2 structural modeling. For therapeutic development, we generated Kcnq4 p.W276S knock–in mice 
and applied two allele–targeting strategies: (1) in vivo CRISPR/Cas9 gene editing to disrupt the dominant–negative allele in OHCs; and (2) 
allele–preferential antisense oligonucleotides (ASOs) delivered via round window membrane injection at postnatal days 1–3. Auditory 
function was assessed by ABR and DPOAE, and OHC function by patch–clamp and RNA sequencing. Numerous rare KCNQ4 pore–
region variants in public databases and the Korean general population significantly impaired K+ channel activity via dominant–negative 
mechanisms, suggesting they are underappreciated contributors to adult–onset hearing loss. KCNQ activators rescued variants with 
residual channel activity, while pore–disrupting variants were non–responsive. In vivo CRISPR/Cas9–mediated allele disruption, even 
at ~0.6% editing efficiency, significantly improved ABR and DPOAE thresholds and restored hyperpolarized OHC membrane potential, 
confirmed by a novel ex vivo thallium flux assay. The lead ASO candidate (ASO–123) preferentially suppressed mutant over wild–type 
Kcnq4 transcripts, attenuated progressive hearing loss across all tested frequencies for up to 7 weeks, improved OHC survival in 
apical and mid–cochlear turns, and partially restored IK,n current and resting membrane potential. Transcriptomic analysis confirmed 
restoration of potassium transport and hearing maintenance programs without immune activation. KCNQ4 variants contribute more 
broadly to progressive hearing loss than currently recognized. Both CRISPR/Cas9–based allele disruption and ASO–mediated allele 
silencing restored auditory function in the DFNA2 mouse model, establishing promising therapeutic platforms for dominant–negative 
KCNQ4–associated hearing loss.

mailto:HYGEE%40yuhs.a?subject=
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EATRIS DISTINGUISHED SESSION

Thursday, 10th September 2026 (10:40 – 11:55)

10:40 – 10:50
Marián Hajdúch, Institute of Molecular and Translational Medicine, Czech Republic: Introduction to EATRIS

10:50 – 11:10
Mariana Branco, CoLAB AccelBio, Portugal
“Human Heart Organoids: The Next–Generation Model to Study Fibro–Fatty Remodeling in Arrhythmogenic Cardiomyopathy“

11:10 – 11:30
Marián Hajdúch, Institute of Molecular and Translational Medicine, Czech Republic
“Bridging Discovery and the Clinic: Translational Pathways for Rare–Disease Therapies“

11:30 – 11:55
José Antonio Sánchez Alcázar, Centro Andaluz de Biología del Desarrollo–CABD, Universidad Pablo de Olavide, Spain
“Precision Medicine in Rare Genetic Diseases“
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Human heart organoids: the next–generation model to study fibro–fatty remodeling in arrhythmogenic 
cardiomyopathy

Inês Saraiva [1], Mariana Branco [1]
1.	 CoLAB AccelBio

 E–mail of the presenting author: marianabranco@accelbio.pt

Arrhythmogenic cardiomyopathy (ACM) is a genetic cardiac disease characterized by progressive cardiomyocyte loss and fibro–fatty 
replacement of the myocardium, predisposing patients to ventricular arrhythmias and sudden cardiac death. Despite significant 
advances in understanding the genetic basis of ACM, no effective disease–modifying therapies are currently available. The mechanisms 
underlying the progressive accumulation of fibro–fatty tissue remain poorly understood, and the contribution of the epicardium to 
disease onset and progression is still largely unexplored. This knowledge gap is partly attributed to the limitations of current experimental 
models: most animal models do not naturally recapitulate the cardiac adipose tissue phenotype observed in human ACM, while many 
in vitro human cardiac models lack a functional and structurally complex epicardial layer.

At AccelBio, we have developed a unique humanized heart organoid (HO) model that recapitulates key structural and cellular features 
of the epicardium–myocardium interface of the human heart. Here, we are leveraging this platform to investigate the cellular and 
molecular mechanisms underlying ACM pathogenesis. To this end, HOs are being generated from human induced pluripotent stem 
cell (hiPSC) lines carrying pathogenic variants in genes commonly associated with ACM, including PKP2, DSP, and DSG2, alongside their 
corresponding isogenic control lines.

Our preliminary results demonstrate that ACM HOs recapitulate key features of the disease phenotype, including the progressive 
deposition of fibro–fatty tissue, which is markedly increased compared with isogenic control HOs. Importantly, the extent and 
characteristics of this phenotype appear to be mutation–dependent, highlighting the potential of our platform to capture genotype–
specific disease mechanisms.

We are currently performing an in–depth molecular characterization of these models based on multi–omics analysis to dissect the 
mechanisms driving fibro–fatty remodeling and identify disease–associated cellular populations and signaling pathways. By integrating 
phenotypic, molecular, and functional analyses, we aim to uncover novel disease mechanisms, identify potential biomarkers for early 
disease detection, and reveal new therapeutic targets for ACM.

Overall, this humanized epicardium–myocardium organoid platform provides a physiologically relevant model to investigate ACM 
pathogenesis and may contribute to the development of more effective strategies for disease diagnosis and treatment. 

mailto:marianabranco%40accelbio.pt?subject=
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Precision Medicine in Rare Genetic Diseases

José Antonio Sánchez Alcázar [1] 
1.	 Centro Andaluz de Biología del Desarrollo–CABD–Universidad Pablo de Olavide, Sevilla, Spain

 E–mail of the presenting author: jasanalc@upo.es

Despite the significant emphasis placed on rare genetic disease research in the last years, there are no suitable treatments for 
approximately 90% of them. The advancement of genomics, metabolomics and proteomics has placed medicine in recent years on 
the verge of a new revolution, precision medicine, characterized by the development of molecular, genetic, and cellular therapies 
that materialize in specific treatments for the patients. However, for precision medicine to be successful at the therapeutic level our 
proposal argues that it is also necessary to know the cellular response, and therefore the behavior of pathogenic variants in vitro, to 
the various therapeutic options.

Currently, cell cultures derived from patients are obtained relatively easily through skin biopsies, allowing fibroblast cultures to 
be available. These cell models are very informative for understanding the pathophysiological alterations and the behavior of the 
mutations to specific treatments. Currently, direct cell transdifferentiation techniques also allow obtaining the most affected cell types 
in rare disease, such as neurons or muscle fibers. This personalized approach can be useful both for the evaluation of new drugs and 
for the repositioning of existing ones. Another advantage of precision medicine is that it allows the cellular response to combinations 
of different drugs to be evaluated.

Our group has developed four platforms for the performance of precision medicine in rare genetic diseases: the BrainCure platform for 
rare neurodegenerative diseases; the MitoCure platform for mitochondrial diseases; the MyoCure platform for congenital myopathies; 
and the CancerCure platform for genetic susceptibility to cancer.

mailto:jasanalc%40upo.es?subject=
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SESSION 3 – MODELS TO UNDERSTAND AND CORRECT GENE FUNCTION IN VIVO II

Thursday, 10th September 2026 (12:10 – 13:10)

12:10 – 12:40
Anna Cereseto, University of Trento, Italy
“Genome editing technology development and therapeutic applications in cystic fibrosis“

12:40 – 13:10
Jaewhan Song, Underwood–Avison Institute of Science; Yonsei University College of Medicine, Republic of Korea
“Molecular Crosstalk Between Cell Death and Metabolism in Liver Diseases“
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Genome editing technology development and therapeutic applications in cystic fibrosis

Anna Cereseto [1]
1.	 Department of Cellular, Computational and Integrative Biology, University of Trento, Trento, Italy
 
 E–mail of the presenting author: anna.cereseto@unitn.it

CRISPR technologies initiated a new era for the development of curative therapies for genetic diseases and cancer. Despite remarkable 
progress, several challenges continue to limit their broader clinical application. These limitations arise in part from intrinsic properties 
of current CRISPR tools, including limited compatibility with commonly used delivery vectors, target–sequence constraints, 
immunogenicity, and variable efficiency and precision across genomic contexts.

To address these challenges, we have pursued two complementary strategies: molecular engineering of existing Cas enzymes to expand 
their capabilities and the exploration of natural microbial diversity to uncover previously unknown RNA–guided nuclease systems. In 
this presentation, I will discuss how the discovery and engineering of novel bacterial defense mechanisms are expanding the genome–
editing toolbox and opening new opportunities for therapeutic genome engineering. I will highlight the potential of these emerging 
technologies to overcome current barriers to clinical translation and enable new therapeutic strategies for genetic diseases, including 
cystic fibrosis.

mailto:anna.cereseto%40unitn.it?subject=
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Molecular Crosstalk Between Cell Death and Metabolism in Liver Diseases

Jaewhan Song [1],[2]
1.	 Department of Biochemistry, Director, NRL2.0–BCCI, Underwood–Avison Science Institure, Director, NRL2.0 BCCI 
2.	 Yonsei University, Seoul Korea

 E–mail of the presenting author: jso678@yonsei.ac.kr

Our research focuses on elucidating the molecular crosstalk between regulated cell death pathways and metabolic dysfunction in 
chronic liver diseases. We investigate how aberrant lipid metabolism, inflammatory signaling, and necroptotic cell death disrupt hepatic 
and adipose tissue homeostasis, thereby driving the initiation and progression of metabolic dysfunction–associated steatotic liver 
disease (MASLD), steatohepatitis, fibrosis, and cirrhosis. Using genetically engineered mouse models, advanced molecular analyses, 
and translational disease approaches, we dissect the signaling networks that integrate metabolic stress, immune activation, and tissue 
remodeling during disease progression. Particular emphasis is placed on defining the regulatory mechanisms by which necroptosis and 
related cell death pathways influence chronic inflammation, fibrosis, and metabolic imbalance. By integrating mechanistic studies with 
clinically relevant disease models, our goal is to uncover fundamental principles governing liver pathophysiology and to identify novel 
therapeutic targets for obesity–associated metabolic liver diseases.

mailto:jso678%40yonsei.ac.kr?subject=
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SESSION 3 – MODELS TO UNDERSTAND AND CORRECT GENE FUNCTION IN VIVO II  
& THERAPEUTIC APPROACHES

Thursday, 10th September 2026 (14:45 – 15:45)

14:45 – 15:15
Hans Tómas Björnsson, Biomedical Center at the University of Iceland, Iceland & Johns Hopkins University, USA
“Defining Therapeutic Windows in Histone Methyltransferase Disorders“

15:15 – 15:45
Marcela Buchtova, Institute of Animal Physiology and Genetics of the Czech Academy of Sciences, Czech Republic
“Mechanisms and therapeutic modulation of renal cyst progression in jck mice“
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Defining therapeutic windows in histone methyltransferase disorders

Hans Bjornsson [1],[2]
1.	 Landspitali/university of Iceland
2.	 Johns Hopkins University

 E–mail of the presenting author: hanstb@landspitali.is

Although the genome is essentially immutable, the epigenome remains dynamically regulated throughout life. This raises the 
possibility that disorders arising from disruption of epigenetic regulation may remain amenable to therapeutic intervention despite an 
unchanged genome. The Mendelian disorders of the epigenetic machinery (MDEMs) are an emerging cause of genetically determined 
intellectual disability, arising from pathogenic variants in genes that establish, maintain, or interpret epigenetic modifications. As a 
group, they provide a unique opportunity to investigate how disruption of epigenetic regulation contributes to human development 
and, importantly, whether these processes remain biologically reversible. Consistent with the central role of chromatin regulation in 
neurodevelopment, neurological disability occurs in approximately 84% of MDEMs, substantially more frequently than in other classes 
of Mendelian disorders. 

Testing this possibility requires determining not only whether these disorders remain amenable to therapeutic intervention, but also the 
developmental window during which therapeutic rescue remains possible. Our work demonstrates therapeutic rescue in representative 
histone methyltransferase disorders in both postnatal and prenatal settings, establishing a framework for defining therapeutic windows 
through complementary pharmacological and genetic approaches.

To investigate the potential for postnatal intervention, we studied Kabuki syndrome, caused by pathogenic variants in KMT2D. Treatment 
of mouse models with multiple epigenetic therapies—including AR–42, TAK–418, and ketogenic interventions—partially restored 
epigenetic regulation and rescued key neurobiological phenotypes, including hippocampal–dependent memory deficits and impaired 
adult neurogenesis, demonstrating that important aspects of disease pathophysiology remain amenable to treatment after birth.

To investigate the potential for prenatal rescue, we developed a conditional mouse model of Wiedemann–Steiner syndrome caused 
by KMT2A haploinsufficiency, in which endogenous KMT2A expression can be restored during embryonic development. In utero 
genetic rescue normalized transcriptional abnormalities and rescued hippocampal memory deficits together with other neurological 
phenotypes, providing direct evidence that key aspects of disease pathogenesis remain reversible during fetal neurodevelopment. 
Ongoing studies are extending this strategy to progressively later developmental time points to delineate the developmental window 
during which neurological phenotypes remain amenable to rescue. 

Together, these complementary studies support the emerging concept that MDEMs constitute a uniquely therapeutically tractable 
class of neurodevelopmental disorders. By demonstrating successful therapeutic rescue in both postnatal and prenatal settings, 
they shift the focus from asking whether histone methyltransferase disorders can be treated to asking when treatment can still alter 
neurodevelopmental trajectories. Defining those therapeutic windows will be critical for the development of effective therapies, 
irrespective of their mechanism of action.

mailto:hanstb%40landspitali.is?subject=
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Mechanisms and therapeutic modulation of renal cyst progression in jck mice

Barbora Fialková [1], Daniela Kristeková [1], Michael Killinger [1], Kristýna Gömöryová [2], Marcela Buchtová [1]
1.	 Institute of Animal Physiology and Genetics, CAS
2.	 Faculty of Sciences, Masaryk University

 E–mail of the presenting author: buchtova@iach.cz

Renal cystic diseases are commonly associated with primary cilia dysfunction, yet the mechanisms that convert ciliary defects into 
the first cystic lesions remain poorly understood. Most studies have focused on established cysts and their expansion, leaving the 
timing and molecular basis of cyst initiation largely unresolved. Using the jck mouse model (Nek8 mutation) of nephronophthisis, we 
investigated the earliest structural and molecular changes preceding cyst formation and their potential for therapeutic modulation.

Stage–resolved histopathology and quantitative morphometry revealed that cystogenesis begins prenatally, between embryonic days 
15.5 and 18.5, substantially earlier than previously recognized. Subtle tubular abnormalities preceded overt cyst formation, defining 
a pre–cystic stage. To characterize the molecular processes underlying this transition, we integrated developmental morphology with 
spatial gene expression profiling and LC–MS/MS–based proteomics across embryonic and postnatal disease progression. Proteomic 
analyses revealed early remodeling of pathways controlling ciliary function and intraflagellar transport, cell adhesion, Rho signaling, 
proliferation, and the DNA damage response, accompanied by progressive abnormalities in primary cilia. Among the signaling pathways 
altered during disease development, FGF–ERK signaling emerged as a candidate regulator of cystogenesis. Increased expression of 
FGF patway members was detected during  disease progress. Moreover, in embryonic kidney organ cultures, 8–Br–cAMP promoted 
cyst formation in jck kidneys and altered FGF signaling. Importantly, early postnatal treatment of jck mice with ARQ087 (derazantinib) 
reduced cyst burden and improved renal tissue organization, providing in vivo evidence for a functional contribution of FGF signaling to 
disease progression. Together, our findings identify a previously unrecognized pre–cystic phase of NEK8–associated kidney disease and 
show that molecular alterations arise before overt cyst formation. They establish a mechanistic link between ciliary dysfunction, early 
remodeling of epithelial signaling networks, shifting the focus from cyst expansion toward the processes that initiate cystogenesis. 
The ability of FGFR inhibition to attenuate the cystic phenotype further identifies this signaling pathway as a potential target for early 
therapeutic intervention in NEK8–associated and related cystic kidney diseases.

This work is supported by the Czech Science Foundation (23–04876S).

mailto:buchtova%40iach.cz?subject=
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SESSION 4 – FROM GENOTYPE TO PHENOTYPE:  
TO UNDERSTAND GENE FUNCTION AND DISEASE INFORMATICS

Thursday, 10th September 2026 (16:20 – 18:00)

16:20 – 16:50
Francisco J. Sánchez Rivera, Koch Institute for Integrative Cancer Research at MIT, USA
“Defining and Targeting Gene–Variant–Context Interactions in Cancer“

16:50 – 17:20
Elizabeth A. Worthey, The University of Alabama at Birmingham, USA
“From diagnosis to mechanism to treatment:  Precision medicine in the post genomics era“

17:20 – 18:00
Stanley T. Crooke, n–Lorem Foundation & Ionis Pharmaceuticals, USA
“Responding to nano–rare diseases: The n–Lorem Approach“



Abstracts

 Back to "Content"] CCP Phenogenomics Conference 2026 33

From diagnosis to mechanism to treatment: Precision medicine in the post genomics era

Elizabeth A. Worthey [1]
1.	 The University of Alabama at Birmingham, USA

 E–mail of the presenting author: eaworthey@uabmc.edu

Rare and genetically heterogeneous diseases illustrate both the power and the limitations of molecular diagnosis. Identifying a causal 
variant can end a diagnostic odyssey, but in many patients is only the beginning: understanding how that variation produces disease, 
why manifestations differ among individuals, and whether the findings can inform treatment often requires integration of multiple 
layers of molecular and clinical evidence.

Through a series of patient and disease vignettes, I will illustrate how we use omic approaches, phenotype-driven analyses, and small 
cohort studies approaches to move from clinical presentation to molecular diagnosis and biological mechanism. Cases will highlight 
the different approaches and paths taken to help patients, including identifying diagnoses missed by conventional testing, resolving 
uncertain findings, defining functional consequences of variation, uncovering disease mechanisms, and identifying opportunities for 
targeted evaluation or treatment. These examples demonstrate a patient-centered precision-medicine framework in which genomics 
and multi-omics are not simply diagnostic technologies, but tools for connecting genotype, phenotype, mechanism, and therapeutic 
opportunity.

 

mailto:eaworthey%40uabmc.edu?subject=
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Responding to nano–rare diseases: The n–Lorem Approach

Stanley Crooke [1]
1.	 n–Lorem Foundation 

 E–mail of the presenting author: stan.crooke@nlorem.org

n–Lorem is a non–profit founded in 2020. Its mission is to discover, develop, manufacture personalized ASOs for patients with pathogenic 
nano–rare mutations and provide the ASOs to these patients for free for life. The characteristics of nano–rare patients, the factors that 
make it possible for n–Lorem to meet its mission and progress to date will be discussed.

mailto:stan.crooke%40nlorem.org?subject=
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SESSION 5 – MODELS TO UNDERSTAND GENE FUNCTION AS A BASE FOR THERAPY DEVELOPMENT I

Friday, 11th September 2026 (8:45 – 11:00)

08:45 – 09:15
Mariah Lelos, Cardiff University, United Kingdom
“Cognitive phenotyping and use of GABAA modulators in a mouse model of Huntington's disease“

09:15 – 09:45
Kotaro Nakanishi, The Ohio State University, USA
“CityRNAs selectively silence mutant alleles with single–nucleotide variants“

09:45 – 10:15
Markus A. Rüegg, Biozentrum, University of Basel, Switzerland
“From understanding LAMA2–related muscular dystrophy to innovative AAV gene therapy“
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Cognitive phenotyping and use of GABAA modulators in a mouse model of Huntington's disease

Phoebe Linehan [1], David Harrison [1], Narcy Villalobos [2], Karen Elvers [2], Mariana Popa [2], John Atack [2], Anne Rosser [1],  
Mariah Lelos [1]
1.	 School of Biosciences, Cardiff University
2.	 Medicines Discovery Unit, Cardiff University

 E–mail of the presenting author: lelosmj@cardiff.ac.uk

Huntington’s disease (HD) is a progressive, inherited neurodegenerative disorder characterised by motor, cognitive, and neuropsychiatric 
dysfunction. While the overt motor phenotype is well–characterised in patients and rodent models, it is the complex cognitive and 
neuropsychiatric features of the disease that are considered to affect quality of life most considerably. In this study, we first conducted 
a comprehensive, longitudinal analysis of phenotypic changes in the zQ175Δneo mouse, with a focus on exploring the emergence of 
complex cognitive impairments. Our findings indicate that robust cognitive and motivational deficits precede motor dysfunction in 
this model, with subtle sex differences. Specifically, impaired habituation and sensorimotor gating were evident early in male mice. 
By 12  weeks old, cognitive deficits were observed in zQ175Δneo mice of both sexes on a Pavlovian classical conditioning task. By 
27 weeks, reduced motivation to work for reward, attentional and visuospatial deficits and implicit learning deficits were identified. 
Motor impairments emerged by 24 weeks for females and 48 weeks for males. 

Subsequently, we established GABAA receptor subunit changes in the striatum of this zQ175 model, which partially reflect those 
observed in human HD. Using both repurposed and novel in–house GABAA receptor modulators, we observed improved accuracy and/
or motivation to engage with the 5–choice serial reaction time task using α2/3, α2/3/5, α4, α5 PAMs. Most drugs improved aspects of 
performance in both WT and zQ175Δneo mice, suggesting a global enhancement of cognitive and motivational function. An α5 NAM 
had minimal impact on performance. Taken together, we observed a wide range of cognitive deficits, as well as a gradual progression 
of motor changes in the zQ175Δneo model of HD. HD mice, as well as WT mice, presented with enhanced cognitive performance after 
systemic GABAA modulation.

mailto:lelosmj%40cardiff.ac.uk?subject=
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CityRNAs selectively silence mutant alleles with single–nucleotide variants

Kotaro Nakanishi [1]
1.	 The Ohio State University

 E–mail of the presenting author: nakanishi.9@osu.edu

Small interfering RNAs (siRNAs), typically ~22 nucleotides (nt) in length, have been widely developed as RNA interference (RNAi) 
therapeutics. We recently discovered that certain ~14–nt tiny guide RNAs catalytically activate human Argonaute3 (AGO3), which 
had long been considered to lack endonuclease activity, and termed these RNAs “cleavage–inducing tiny guide RNAs (cityRNAs).“ 
Our previous study demonstrated that cityRNAs induce target gene silencing. More recently, using dual–luciferase reporter assays, 
we showed that cityRNAs can selectively silence mutant alleles carrying single–nucleotide variants while sparing the corresponding 
wild–type alleles. These findings highlight the potential of cityRNAs as a new class of RNAi therapeutics for diseases caused by single–
nucleotide variants.

mailto:nakanishi.9%40osu.edu?subject=
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From understanding LAMA2–related muscular dystrophy to innovative AAV gene therapy

Markus A. Rüegg [1], Dr. Judith R. Reinhard [1]
1.	 Biozentrum, University of Basel

 E–mail of the presenting author: markus–a.ruegg@unibas.ch

LAMA2–related muscular dystrophy (LAMA2 MD) is caused by loss–of–function mutations in the LAMA2 gene, which encodes 
laminin–α2, a key component of the muscle fiber–surrounding extracellular matrix. Patients typically present with neonatal hypotonia, 
often fail to achieve independent ambulation, and ultimately succumb prematurely to respiratory failure. Histologically, LAMA2 
MD is characterized by severe muscle fiber degeneration, chronic inflammation, and impaired regeneration. Lama2–deficient mice 
recapitulate these clinical features, making them highly suitable to study disease mechanisms and test therapies. 

Direct AAV–mediated gene replacement is precluded by the large size of LAMA2. In all mouse models and patients, laminin–α4 is 
upregulated but it cannot fully substitute for laminin–α2 due to its truncated N–terminal end and the failure to bind to laminin–α2 
cognate receptors at the muscle fiber membrane. To overcome this limitation, we engineered two AAV–compatible laminin–linking 
proteins designed to functionalize laminin–α4 to become laminin–α2–like. We show that dual AAV administration, expressing one linker 
under a muscle–specific promoter and the other under a ubiquitous promoter, delivered via AAV9 or AAV8, resulted in near–complete 
phenotypic rescue when administered neonatally. When applied at advanced disease stages, the treatment still provided substantial 
benefits in grip strength, rotarod performance, and muscle histology. Overall, this strategy presents a mutation–independent, size–
compatible, and potentially immune–tolerant gene therapy approach for LAMA2 MD.

mailto:markus-a.ruegg%40unibas.ch?subject=
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SESSION 6 – SHORT PRESENTATIONS: SELECTED POSTER PRESENTATIONS & TECHNOLOGY TALKS

Friday, 11th September 2026 (10:35 – 11:50)

FLASH ORAL PRESENTATIONS:

10:35 – 10:45
Rebekah Tillotson, Institute of Genetics and Cancer, The Hospital for Sick Children, and Weatherall Institute of Molecular Medicine, 
Great Britain (Scotland)
“Using visible traits to determine whether crispant founder mice can be used for phenotypic assessment“

10:45 – 10:55
Juan Antonio Aguilar–Pimentel, German Mouse Clinic, Institute of Experimental, Genetics, Helmholtz Zentrum München, Germany
“AI–Driven Integration of Classical and Spectral Flow Cytometry for Immunophenotyping of Mouse Models “

10:55 – 11:05
Ania Kordala, Cure MFM13, USA / Poland
“The First Partially Humanized Mouse Model of Myofibrillar Myopathy Type 13“
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Using visible traits to determine whether crispant founder mice can be used for phenotypic assessment

Rebekah Tillotson [1],[2],[3], Marina Gertsenstein [4], Li–Hsin Chang [3], Julie Ruston [2], Fernando Bellido Molías [1], 
Lauri G Lintott [2],[4], Christine Taylor [2], Philippe Gautier [1], Lauryl M J Nutter [2],[4], Monica J Justice [2]
1.	 Institute of Genetics and Cancer
2.	 The Hospital for Sick Children
3.	 Weatherall Institute of Molecular Medicine
4.	 The Centre for Phenogenomics

 E–mail of the presenting author: rebekah.tillotson@ed.ac.uk

Genes can be knocked out in model organisms by introducing a single guide RNA and Cas9 into one cell zygotes. Recently, the zebrafish 
and Xenopus communities have employed this method in genetic screening pipelines that assess phenotypes in founders (F0), referred 
to as “crispants“. In contrast, phenotyping crispant mice has been avoided as results are believed to be confounded by genetic mosaicism, 
specifically by incomplete editing or the presence of in–frame mutations that retain function. 

In our study, we have targeted seven genes associated with visible recessive phenotypes. We observed the expected null phenotype in 
up to 100% founders per gene. Crucially, we achieved 100% editing efficiency in all but two animals. Genetic mosaicism was common, 
but did not confound an animal’s phenotype when comprised of mutations that all disrupted the targeted gene. Mosaicism included 
short in–frame mutations, but these were sufficient to disrupt function of five genes. 

By establishing that crispant founder mice provide reliable phenotypic data, we propose that they are used for initial phenotypic 
assessment in genetic screening, in order to prioritise candidates for further study. Compared to current experimental pipelines, this 
would dramatically reduce animal numbers.
Preprint: https://doi.org/10.1101/2025.06.27.661753

mailto:rebekah.tillotson%40ed.ac.uk?subject=
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AI–Driven Integration of Classical and Spectral Flow Cytometry for Immunophenotyping of Mouse Models

Juan Antonio Aguilar–Pimentel [1], Karola Mai [2], Helmut Fuchs [1], Valérie Gailus–Durner [1], Maren Büttner [3],[4],  
Matthias Becker [2], Martin Hrabě de Angelis [1]
1.	� German Mouse Clinic, Institute of Experimental, Genetics, Helmholtz Zentrum München, German Research Center for Environmental Health 

(GmbH)
2.	 German Center for Neurodegenerative Diseases (DZNE), Modular High Performance Computing and Artificial Intelligence
3.	 Life and Medical Sciences (LIMES) Institute, University of Bonn
4.	 German Center for Neurodegenerative Diseases (DZNE), Systems Medicine

 E–mail of the presenting author: juanantonio.aguilarpimentel@helmholtz–munich.de

High–dimensional immunophenotyping by classical and spectral flow cytometry has become an essential approach for characterizing 
immune alterations in genetically engineered mouse models. However, the increasing complexity of these datasets presents significant 
challenges for robust comparisons across mutant strains, therapeutic interventions, and experimental cohorts.

In this work, we present the development of AI–assisted computational tools for the analysis and integration of immunological data 
generated from standardized mouse phenotyping pipelines performed in the German Mouse Clinic. Our approach combines classical 
flow cytometry and spectral flow cytometry data to improve the identification of immune cell populations altered by disease–causing 
mutations or therapeutic treatments. Machine learning methods are being explored to enhance automated population comparison, 
detect subtle phenotypic changes, and facilitate cross–experiment data harmonization.

Beyond cellular immunophenotyping, the platform is designed to integrate complementary biomarker information, including plasma 
cytokines, hormone profiles, and clinical chemistry parameters. The incorporation of these multimodal datasets enables a more 
comprehensive characterization of disease–associated immune phenotypes and treatment responses.

The proposed framework provides a scalable, reproducible approach for analyzing complex immunophenotyping data in mouse models, 
leveraging AI and multimodal data integration to identify disease–associated immune signatures.

mailto:juanantonio.aguilarpimentel%40helmholtz-munich.de?subject=
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The First Partially Humanized Mouse Model of Myofibrillar Myopathy Type 13

Anna Kordala [1], Sylwia Szwec [1]
1.	 Cure MFM13

 E–mail of the presenting author: ania@curemfm13.org

Myofibrillar Myopathy type 13 with Rimmed Vacuoles (MFM13; OMIM #621078) is an ultra–rare disease caused by a frameshift 
mutation in the HSPB8 gene, leading to toxic gain–of–function, protein aggregation, impaired autophagy, and progressive muscle 
weakness. Currently, there are no approved treatments. Cure MFM13 was established as the first and only charitable initiative dedicated 
exclusively to this disease.

We operate across two main pillars: research and development and awareness and advocacy. We act as a coordination hub, bringing 
together academic and private laboratories, clinicians, and patients around our vision – life free of MFM13 and all its burden. Through 
this structure, we have built a growing portfolio of research tools and collaborative projects. Among others, these include patient 
derived cell models, a mutation–specific antibody targeting the c.515dupC variant, and a global Data Collection Platform (Patient 
Registry).

One of our flagship projects is the development of the first partially humanized knock–in mouse model of MFM13, in collaboration with 
the International Institute of Molecular and Cell Biology (IIMCB, Warsaw, Poland). This model carries the exact c.515dupC mutation 
found in some patients, with the C–terminal region humanized to ensure the aberrant protein extension is identical to that driving 
disease in patients, a design essential to faithfully replicate the human disease mechanism. Systematic phenotyping will be conducted at 
the Czech Centre for Phenogenomics (CCP, Prague, Czechia).  Our goal is to make both the model and all resulting data openly accessible 
to the global research community, ensuring this resource can be widely used to advance MFM13 research and drug development.

In summary, this model represents the first opportunity to study MFM13 in a living system and to establish the preclinical endpoints 
needed to support future therapeutic trials. At this stage, key questions remain, whether sex differences exist between female and male 
models; given the adult–onset nature of MFM13, at what age a phenotype becomes detectable; and whether forced exercise protocols 
enhance or accelerate the onset of phenotype, given that MFM13 leads to impaired autophagy and progressive muscle weakness.

mailto:ania%40curemfm13.org?subject=
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TECHNOLOGIES FOR ANIMAL MODELS

11:05 – 11:20 
Viktoriya Sokolova, Milabs, CANBERRA–PACKARD s.r.o.
“Multimodal preclinical imaging across scales: integrating PET, SPECT, CT and optical imaging for translational research“

11:20 – 11:35 
Shijia Teo, Bruker
“State of the art advances in preclinical MR imaging“

11:35 – 11:50
Rafał Szelenberger, Bio–Rad s.r.o.
“Digital PCR in Rare Disease Research: From Diagnosis to Therapy Monitoring“
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Multimodal preclinical imaging across scales: integrating PET, SPECT, CT and optical imaging for translational 
research 

Viktoriya Sokolova [1]
1.	 Milabs B.v., Houten, the Netherlands
2.	 CANBERRA–PACKARD, s.r.o., Prague, Czech Republic.

 E–mail of the presenting author: V.Sokolova@milabs.com

Understanding disease mechanisms and evaluating emerging therapies require connecting molecular and cellular processes with 
anatomical changes and treatment response. Multimodal preclinical imaging provides this connection by integrating complementary 
information from PET, SPECT, CT and optical imaging within longitudinal experimental workflows.

This presentation will highlight how quantitative multimodal imaging can support the translational pathway from disease characterization 
and target validation to therapy development and response assessment. Selected examples will illustrate how molecular imaging, high–
resolution anatomical information and optical readouts can be combined to characterize disease models, investigate radiopharmaceutical 
biodistribution and pharmacokinetics, and monitor therapeutic effects over time.

mailto:V.Sokolova%40milabs.com?subject=
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State of the art advances in preclinical MR imaging

Shijia Teo [1]
1.	 Bruker Biospin Gmbh & Co. KG, Ettlingen, Germany

 E–mail of the presenting author: shi_jia.teo@bruker.com

Preclinical magnetic resonance imaging (MRI) has become a valuable tool for phenogenomics, particularly for enabling non–invasive 
longitudinal assessment of anatomy, microstructure, tissue composition, and brain function in in vivo animal models such as 
rodents. Beyond traditional endpoint analyses such as histology and immunohistochemistry, preclinical MRI allows repeated in vivo 
characterisation of disease mechanisms, biomarker development, therapy stratification, and the evaluation of emerging cell and gene 
therapies.

A major challenge in preclinical MR neuroimaging is the substantial sensitivity penalty associated with high–resolution imaging in 
small animals. Recent technological developments have addressed these limitations through improvements in hardware and image 
reconstruction. Specialised radiofrequency coils, such as cryogenic coils, can significantly increase the signal–to–noise ratio (SNR), 
enabling MR microscopy with near–histological detail, while AI–based denoising approaches and accelerated acquisition techniques 
can reduce acquisition times by up to 70% without compromising image quality.

These advances support a broad range of neuroimaging applications. High–resolution preclinical structural MRI enables the detection 
of cerebral atrophy, microbleeds, calcifications, and other neurodegenerative changes. Quantitative MRI techniques, including diffusion 
MRI, provide insights into white matter organisation, connectivity, and microstructural alterations associated with disease and 
genetic variation. Functional MRI further permits the investigation of neuronal networks, stimulus–evoked responses, and functional 
connectivity, allowing researchers to link genetic perturbations to brain function and behaviour.

The integration of structural, diffusion, susceptibility–based, perfusion, and functional MRI offers a comprehensive multiparametric 
framework for studying neurological disease models and therapeutic interventions. Examples ranging from neurodegeneration to 
stroke illustrate how advanced MRI can provide quantitative biomarkers for diagnosis, treatment stratification, and longitudinal 
outcome assessment.

Overall, modern preclinical MRI delivers non–invasive, quantitative biological information across multiple spatial and temporal scales, 
making it a powerful translational platform for phenogenomics research and precision medicine.

mailto:shi_jia.teo%40bruker.com?subject=
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Digital PCR in rare disease research: from diagnosis to therapy monitoring

Rafał Szelenberger [1]
1.	 Bio–Rad s. r. o.

Rare genetic diseases present significant challenges throughout the entire research and clinical development pathway, from accurate 
molecular diagnosis to the evaluation of emerging therapeutic approaches and long–term patient follow–up. As precision medicine and 
gene–based therapies continue to evolve, there is an increasing demand for highly sensitive and reproducible molecular tools capable 
of detecting and quantifying genetic targets with confidence.

Droplet Digital PCR (ddPCR) has become an important technology supporting researchers and clinicians across multiple stages of this 
process. Its ability to provide absolute quantification and detect rare genetic events makes it a valuable tool for studying disease–
associated variants, assessing copy number changes, supporting gene therapy development, and monitoring treatment outcomes.

This presentation will provide an overview of how digital PCR is being applied in rare disease research, highlighting its role from 
molecular characterization and therapy development to patient monitoring.
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SESSION 7 – MODELS TO UNDERSTAND GENE FUNCTION AS A BASIS FOR THERAPY DEVELOPMENT II

Friday 11th September 2026 (13:15 – 14:15)

13:15 – 13:45
Carlo Rivolta, Institute of Molecular and Clinical Ophthalmology Basel (IOB) / University of Basel, Switzerland
“Molecular genetics of inherited retinal diseases: functional insights from gene Discovery“

14:35 – 15:05
David Staněk, Institute of Molecular Genetics of the Czech Academy of Sciences, Czech Republic
“Characterization and targeted rescue of a novel PRPF31 mutation in retinitis pigmentosa“
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Molecular genetics of inherited retinal diseases: functional insights from gene discovery

Carlo Rivolta [1]
1.	 Institute of Molecular and Clinical Ophthalmology Basel (IOB) / University of Basel, Switzerland

 E–mail of the presenting author: carlo.rivolta@iob.ch

Inherited retinal diseases (IRDs) comprise a clinically and genetically heterogeneous group of disorders characterized by dysfunction 
or progressive loss of photoreceptors and other retinal cell types. Over more than three decades of molecular investigation, IRDs have 
emerged as one of the most genetically diverse groups of Mendelian disorders, with hundreds of genes associated with non–syndromic 
or syndromic forms of retinal disease.

The remarkable genetic heterogeneity of IRDs is paralleled by an equally remarkable functional diversity of the proteins involved. Some 
disease–associated genes participate in processes highly specialized to the retina, including phototransduction, the visual cycle, and 
the structure and function of the photoreceptor connecting cilium. Others are involved in more general, or even housekeeping, cellular 
functions, including intracellular trafficking, membrane transport, lipid and energy metabolism, protein homeostasis, transcription, 
RNA processing, and splicing. This raises a particularly interesting biological question: why can disruption of ubiquitously expressed 
genes and fundamental cellular pathways result predominantly, or sometimes exclusively, in retinal disease?

The large number of genes associated with IRDs also has unexpected consequences at the population level. Despite the rarity of 
individual IRDs, approximately 40% of individuals in the general population are estimated to carry at least one pathogenic allele for 
an autosomal recessive form. This remarkably high mutational load is largely buffered by its distribution across hundreds of different 
genes, making it unlikely that two unrelated individuals carry pathogenic variants in the same gene. This buffering effect is diminished 
in consanguineous, endogamous, or geographically isolated populations, where rare recessive alleles are more likely to occur in the 
homozygous state and cause disease.

Systematic analysis of this complex genetic and functional landscape, including our recent development of RetiGene, an expert–curated 
atlas of genes associated with inherited retinal disease, provides an opportunity to examine relationships between gene function, 
expression, inheritance, and phenotype at a broader level. The resulting picture highlights both the highly specialized molecular 
architecture of photoreceptors and their exceptional vulnerability to perturbation of fundamental cellular processes.

This presentation will provide an overview of the current molecular genetics of IRDs and present selected examples illustrating how 
human genetic discoveries can uncover unexpected aspects of retinal biology and disease. Together, these observations show that 
identification of disease–causing genes extends beyond molecular diagnosis: the genetic architecture of IRDs provides a powerful 
means of dissecting the biological pathways required for retinal function and survival and, ultimately, of identifying mechanisms that 
may be amenable to therapeutic intervention.

mailto:carlo.rivolta%40iob.ch?subject=
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Characterization and targeted rescue of a novel PRPF31 mutation in retinitis pigmentosa

David Staněk [1]
1.	 Institute of Molecular Genetics of the Czech Academy of Sciences

 E–mail of the presenting author: stanek@img.cas.cz

Retinitis pigmentosa (RP) is a hereditary retinal disease characterized by photoreceptor loss and currently lacks an effective therapy. 
RP is caused by mutations in numerous genes, with mutations in PRPF31 accounting for approximately 10% of autosomal dominant RP 
cases. Here, we characterized patients carrying a pathogenic variant in the PRPF31 gene containing a point mutation in intron 10. This 
mutation reduces normal PRPF31 splicing and activates a cryptic splice site, resulting in the production of an aberrant transcript. The 
pathogenic mRNA and protein are unstable, leading to reduced expression of functional PRPF31 protein in patient–derived samples. To 
rescue the splicing defect, we designed modified antisense oligonucleotides (ASOs) targeting several regions surrounding the mutation 
in intron 10. We identified an ASO that improved PRPF31 splicing in patient–derived iPSCs and retinal pigment epithelium (RPE) cells 
and increased PRPF31 protein levels. These findings provide a foundation for ASO–based splice correction therapies targeting splicing 
defects in RP.

mailto:stanek%40img.cas.cz?subject=
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SESSION 8 – RARE DISEASES & BOTTOM–UP EFFORTS TO DEVELOP (GENE) THERAPIES: PATIENT & 
RESEARCH SESSION

Friday 11th September 2026 (14:55 – 17:40)

14:55 – 15:25
Barbara Vona, University Medical Center Göttingen, Germany
“Genetic aspects of Spata5/Spata5L1 disorders“

15:25 – 15:50
Foundation 1: SPATA5: SPATA 5 CZ z.s. (https://www.zazracnedeti.cz/)
Patient representative speaker: Jan Zajíc, SPATA 5 CZ, Czech Republic
“Why Your Research Matters: Life with a SPATA5 Child from a Family's Perspective“

Scientific speaker: Michaela Krausová, Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of 
Sciences, Czech Republic
“Modelling Spata5 dysfunction: novel mouse strains and derived cellular models“ 

15:50 – 16:15
Foundation 2: Angelman syndrome: Association of Gene Therapy (https://asgent.org/en/)
Foundation representative speaker: Radoslav Hajgajda, Association of Gene Therapy, Czech Republic
“Asgent - Turning Patient Advocacy into Therapeutic Development “

Scientific speaker: Miroslava Kolková, Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of 
Sciences, Czech Republic
“Improved Mouse Models of Angelman Syndrome Enable Preclinical Evaluation of AAV–Mediated Ube3a Reactivation“ 

16:15 – 16:40
Foundation 3: ADSL deficiency: Rare Birds Foundation (https://www.rarebirdsfoundation.org/) 
Patient representative speaker: Nicole Lytle, Founder, Rare Birds Foundation
“Decoding Patient Voice When Patients Cannot Speak: The Caregiver Role in Therapeutic Development for ADSL Deficiency“ 

Scientific speaker: Marie Zikánová, Charles University in Prague, Institute of Inherited Metabolic Disorders, Czech Republic
“ADSL deficiency: from basic research to therapy development“

16:55 – 17:40
Keynote lecture: 
Kiran Musunuru, Perelman School of Medicine at the University of Pennsylvania, USA
“Therapeutic gene editing for cardiovascular and metabolic diseases“
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Genetic aspects of Spata5/Spata5L1 disorders

Barbara Vona [1]
1.	 University Medical Center Goettingen

 E–mail of the presenting author: barbara.vona@med.uni–goettingen.de

Biallelic variants in SPATA5 (AFG2A) and SPATA5L1 (AFG2B) account for the large majority of patients recognized to date within a 
broader disease spectrum centered on the 55LCC complex, a heterohexameric AAA+ ATPase assembly that also includes C1orf109 
(AIRIM) and CINP. SPATA5– and SPATA5L1–associated disease present as an autosomal recessive neurodevelopmental disorder with 
many clinical overlaps including hearing loss, seizures, and structural brain abnormalities, while SPATA5L1 variants additionally cause 
DFNB119, spanning both syndromic and non–syndromic sensorineural hearing loss, the latter driven in part by a hypomorphic founder 
allele. This talk will trace how international collaborative sequencing efforts spanning dozens of families has greatly refined disorders 
of this complex as a considerably larger and more heterogeneous disease spectrum. I will present the current understanding of 
55LCC complex biology, which couples roles in DNA replication fork stability and genome integrity with an independent function in 
ribosome biogenesis, and discuss how variant–level mechanisms, from hypomorphic alleles to putative gene compensation, shape the 
resulting phenotypic spectrum across the four complex members. I will close with the clinical and translational challenges that remain: 
completing gene–disease validation for CINP, refining genotype–phenotype correlations across the complex, and building the natural 
history and registry infrastructure needed to support families and future therapeutic development. This work depends fundamentally 
on continued clinical and patient partnership
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Modelling Spata5 dysfunction: novel mouse strains and derived cellular models

Michaela Krausova [1]
1.	 Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Czech Republic

 E–mail of the presenting author: michaela.krausova@img.cas.cz

Biallelic variants in SPATA5/AFG2A cause EHLMRS (OMIM 616577), a severe autosomal recessive neurodevelopmental disorder. As most 
patients are compound heterozygous, faithful modelling of SPATA5 syndrome requires reproducing this allelic combination in vivo. We 
generated a novel mouse strain carrying the Spata5 p.Gly184Glu substitution, corresponding to the human p.Gly185Glu variant, and 
crossed Spata5Gly184Glu/wt animals to tm1a (knockout–first) and tm1d (complete gene deletion) alleles.

Neither Spata5Gly184Glu/tm1a, Spata5Gly184Glu/tm1d nor Spata5Gly184Glu/Gly184Glu embryos were recovered at E8.5; only 
resorbed implantation sites were observed. The G184E variant therefore does not provide sufficient residual activity to compensate 
for loss of the second allele and exhibits a loss–of–function phenotype, indicating that a critical level of functional Spata5 protein is 
required from the earliest post–implantation stages.

As constitutive loss of Spata5 is not tractable, we turned to cellular and conditional systems. Complete knockout was not viable in dividing 
cells, consistent with an essential role of Spata5 in ribosome biogenesis and cell proliferation, while shRNA/siRNA approaches failed to 
reduce Spata5 expression below ~60% of wild–type levels. We therefore derived mouse embryonic fibroblasts from Spata5Gly184Glu/
cKO or Spata5cKO/cKO animals carrying the UBC–CreERT2 deleter, enabling conditional loss of one or both Spata5 alleles, respectively.
In parallel, tamoxifen–induced ubiquitous recombination in young adult mice precipitated a severe catabolic phenotype characterized 
by cachexia, skeletal muscle breakdown, and pancytopenia with bone marrow failure (pilot data), consistent with a Spata5–deficiency–
associated ribosomopathy affecting highly proliferative tissues, including bone marrow and gut. Together these models provide 
platforms for testing AAV–based therapeutic approaches.

mailto:michaela.krausova%40img.cas.cz?subject=
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Improved Mouse Models of Angelman Syndrome Enable Preclinical Evaluation of AAV–Mediated Ube3a 
Reactivation 

Miroslava Kolkova [1]
1.  Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Czech Republic

 E–mail of the presenting author: miroslava.kolkova@img.cas.cz

Angelman syndrome (AS) is a severe neurodevelopmental disorder characterized by developmental delay, impaired motor function, 
severe speech impairment, and epilepsy. In approximately 70% of affected individuals, AS results from a large maternal deletion of the 
15q11–q13 region encompassing UBE3A and neighbouring genes. However, experimental studies have predominantly used mouse 
models with deletion of exon 2 of Ube3a, which may not fully capture the genetic complexity and broad phenotypic spectrum associated 
with the common deletion subtype of AS.

To establish models with improved construct and face validity, we generated and characterized two complementary mouse models: a 
complete Ube3a knockout model carrying a 76.2–kb deletion and a model with a large 6.8–Mb chromosomal deletion. Comprehensive 
behavioural phenotyping indicated that these models recapitulate key aspects of the severity and multisystem phenotype observed in 
individuals with AS.

In mature neurons, the paternal UBE3A allele is intact but normally silenced through expression of the long non–coding antisense 
transcript UBE3A–ATS. This provides a therapeutic opportunity to restore endogenous UBE3A expression by repressing the antisense 
transcript. Using these AS mouse models, we evaluated an AAV–delivered artificial transcription factor designed to inhibit Ube3a–ATS 
and thereby reactivate the dormant paternal allele. Vector administration restored paternal Ube3a expression in the central nervous 
system, supporting the potential of this approach as a gene–therapy strategy for Angelman syndrome.

Our work combines genetically and phenotypically relevant AS models with a targeted allele–reactivation approach, providing a 
platform for mechanistic studies and preclinical evaluation of therapeutic candidates.

mailto:miroslava.kolkova%40img.cas.cz?subject=
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ADSL deficiency: from basic research to therapy development

Marie Zikánová [1], Jan Procházka [2], Václava Škopová [1], Michaela Procházková [2], Veronika Barešová [1], Adam Špiroch [2],  
Alena Forejtová [1], Lukáš Kučera [2], Robert Dobrovolný [1], Radislav Sedláček [2] and Stanislav Kmoch [1]
1.	� Department of Pediatrics and Inherited Metabolic Disorders, First Faculty of Medicine, Charles University and General University Hospital in 

Prague, Prague, Czech Republic
2.	 Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Vestec, Czech Republic

 E–mail of the presenting author: marie.zikanova@lf1.cuni.cz

Adenylosuccinate lyase (ADSL) deficiency is a rare autosomal recessive disorder of purine metabolism, characterized biochemically by 
the accumulation of succinyladenosine (SAdo) and succinylaminoimidazole carboxamide riboside (SAICAr). The clinical phenotype is 
highly heterogeneous, ranging from a fatal neonatal form to milder neurological disease.

Our group has studied ADSL deficiency for over three decades. This long–term work has resulted in a unique biobank of urine, plasma, 
tissues, and fibroblasts from patients representing different genotypes and clinical severities, together with samples from heterozygous 
parents. Patient fibroblasts have provided an opportunity to characterize residual ADSL activity and purinosome formation. However, 
the accumulation of disease–specific metabolites is often low. To overcome this limitation, we have generated CRISPR/Cas9 knockout 
HeLa cell models of purine metabolism disorders, including ADSL deficiency, in which accumulating metabolites can be easily detected.
More recently, in collaboration with the Czech Centre for Phenogenomics, we have established a severe ADSL–deficient mouse model 
homozygous for the Y114H variant. A proportion of homozygous animals survive, and exhibit marked urinary accumulation of SAdo and 
SAICAr, providing a suitable in vivo model for therapeutic testing.

We are currently testing AAV9–based ADSL gene replacement. In ADSL–knockout HeLa cells, AAV9–ADSL restored ADSL activity and 
markedly reduced the accumulation of ADSL–related metabolites. In patient fibroblasts, treatment also restored ADSL activity and 
purinosome formation. In vivo studies in the Y114H mouse are ongoing, with biochemical and phenotypic outcomes being assessed.
This work demonstrates the value of long–term, patient–oriented research, cellular and animal disease modelling, and close 
collaboration with phenotyping infrastructure and the patient community in advancing preclinical therapy development for ultra–rare 
metabolic diseases.

mailto:marie.zikanova%40lf1.cuni.cz?subject=
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Therapeutic gene editing for cardiovascular and metabolic diseases

Kiran Musunuru [1]
1. Perelman School of Medicine at the University of Pennsylvania

 E–mail of the presenting author: kiranmusunuru@gmail.com

I will discuss the development of gene editing therapies for a variety of cardiovascular and metabolic diseases, including platforms for 
personalized gene editing therapies.
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(PO–01) The First Partially Humanized Mouse Model of Myofibrillar Myopathy Type 13

Sylwia Szwec–Jóźwiak [1], Anna Kordala [1], Matt McLeod [1], Todd King [1]
1.	 Cure MFM13

 E–mail of the presenting author: sylwia@curemfm13.org

Myofibrillar Myopathy type 13 with Rimmed Vacuoles (MFM13; OMIM #621078) is an ultra–rare disease caused by a frameshift 
mutation in the HSPB8 gene, leading to toxic gain–of–function, protein aggregation, impaired autophagy, and progressive muscle 
weakness. Currently, there are no approved treatments. Cure MFM13 was established as the first and only charitable initiative dedicated 
exclusively to this disease. 

We operate across two main pillars: research and development and awareness, and advocacy. We act as a coordination hub, bringing 
together academic and private laboratories, clinicians, and patients around our vision – life free of MFM13 and all its burden. Through 
this structure, we have built a growing portfolio of research tools and collaborative projects. Among others, these include patient 
derived cell models, a mutation–specific antibody targeting the c.515dupC variant, and a global Data Collection Platform (Patient 
Registry). 

One of our flagship projects is the development of the first partially humanized knock–in mouse model of MFM13, in collaboration with 
the International Institute of Molecular and Cell Biology (IIMCB, Warsaw, Poland). This model carries the exact c.515dupC mutation 
found in some patients, with the C–terminal region humanized to ensure the aberrant protein extension is identical to that driving 
disease in patients, a design essential to faithfully replicate the human disease mechanism. Systematic phenotyping will be conducted at 
the Czech Centre for Phenogenomics (CCP, Prague, Czechia).  Our goal is to make both the model and all resulting data openly accessible 
to the global research community, ensuring this resource can be widely used to advance MFM13 research and drug development. 

In summary, this model represents the first opportunity to study MFM13 in a living system and to establish the preclinical endpoints 
needed to support future therapeutic trials. At this stage, key questions remain, whether sex differences exist between female and 
male models; given the adult–onset nature of MFM13, at what age a phenotype becomes detectable; and whether forced exercise 
protocols enhance or accelerate the onset of phenotype, given that MFM13 leads to impaired autophagy and progressive muscle 
weakness.
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(PO–02) Mapping Yolk Sac Hematopoiesis Reveals a Common Hemato–Endothelial Progenitor

Michaela Šímová [1], Carlos Eduardo Madureira Trufen [1], Iva Šplíchalová [2], Jan Kubovčiak [3], Michal Kolář [3], Vendula Novosadová 
[4], Jan Procházka [1],[4], Dominik Filipp [2], Radislav Sedláček [1],[4], Jana Balounová [4]
1.	 Laboratory of Transgenic Models of Diseases, Institute of Molecular Genetics of the Czech Academy of Sciences
2.	 Laboratory of Immunobiology, Institute of Molecular Genetics of the Czech Academy of Sciences
3.	 Laboratory of Genomics and Bioinformatics, Institute of Molecular Genetics of the Czech Academy of Sciences
4.	 Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences

 E–mail of the presenting author: michaela.simova@img.cas.cz

During mouse embryogenesis, blood cell production is sustained by three independent hematopoietic waves. The first two originate 
in the yolk sac (YS), while the third arises intra–embryonically and is driven by hematopoietic stem cells (HSCs), which later establish 
lifelong hematopoiesis. However, HSCs are dispensable prenatally, highlighting the importance of YS–derived progenitors for early 
development and potential prenatal therapies.

Our study aims to map YS–derived hematopoietic lineages, investigate their origins, and assess their contribution to myeloid cell 
production. Using single–cell RNA sequencing (scRNA–Seq), we identified a common hemato–endothelial ancestor for YS–derived 
waves. We show that the first wave generates cells with megakaryocyte–erythrocyte (MkE) potential, while the second wave, driven 
by erythro–myeloid progenitors (EMPs), gives rise to both MkE progenitors and the first myeloid cells. To further characterize EMP–
derived blood production, we identified differentially expressed genes and searched for potential surface marker candidates. Notably, 
we found complement receptor CD88 to be a marker of the early EMP subset, which could enhance flow cytometry–based identification. 
Additionally, we are developing a novel lineage–tracing model to distinguish between hematopoietic waves across different niches.

Our findings suggest that YS–derived waves share a hemato–endothelial ancestor and that EMPs are responsible for the first myeloid 
cells in embryogenesis. Ongoing in vivo validation of this model will provide deeper insights into early hematopoietic development and 
its clinical implications.
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(PO–03) MitoCure–SPATA5: Precision medicine for mitochondrial diseases caused by pathogenic variants in the 
SPATA5 (AFG2A) gene

David Gómez Fernández [1], José Manuel Romero Domínguez [1], José Antonio Sánchez Alcázar [1]
1. Andalusian Center For Developmental Biology (CABD)

 E–mail of the presenting author: dgf.sfc@gmail.com

Mitochondrial diseases encompass a heterogeneous spectrum of muscular and neurodegenerative disorders caused by pathogenic 
variants in nuclear or mitochondrial DNA, for which no effective treatment is currently available, highlighting the urgent need for 
novel therapeutic strategies. This project focuses on autosomal recessive pathogenic variants in the SPATA5 (AFG2A) gene, which 
cause a complex neurodevelopmental disorder characterized by microcephaly, severe intellectual disability, sensorineural hearing loss, 
intractable epilepsy, and abnormalities in muscle tone. The SPATA5 gene encodes a AAA+ family ATPase involved in ribosome biogenesis, 
as well as the maintenance of mitochondrial proteostasis. Pathogenic variants in this gene disrupt mitochondrial homeostasis, leading 
to proteostatic stress and bioenergetic dysfunction.

Previous work by our research group highlighted the mitochondrial unfolded protein response (UPRmt) as a key compensatory pathway 
and a potential therapeutic target, demonstrating that its targeted modulation yields promising results. Based on these findings, this 
project proposes a translational platform based on primary skin fibroblasts and neuronal cells derived from patients carrying distinct 
pathogenic variants in the SPATA5 gene. This patient–derived cellular platform enables pathophysiological profiling and the evaluation 
of novel compounds with therapeutic potential.

Using a multiparametric approach, we will evaluate how UPRmt modulation impacts cellular pathophysiological alterations, including 
mitochondrial bioenergetics, mitochondrial protein expression, oxidative stress and quality control pathways such as mitophagy 
and mitochondrial biogenesis. This personalized drug screening approach aims to improve therapeutic efficacy by considering inter–
individual phenotypic variability, thereby supporting precision medicine for orphan mitochondrial diseases. 
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(PO–04) SACK1H/FAM83H regulates postnatal T cell development through thymic stroma organization

Betul Ogan [1], Veronika Forstlova [1], Michaela Simova [1], Kristina Vicikova [1], Vendula Novosadova [1], Frantisek Spoutil [1],  
Sylvie Cervenkova [1], Michaela Prochazkova [1], Jolana Tureckova [1], Olha Fedosieieva [1], Juraj Labaj [1], Petr Nickl [1],  
Kamila Krizova [1], Jan Prochazka [1], Radislav Sedlacek [1], Jana Balounova [1]
1.	 Czech Centre for Phenogenomics ,Institute of Molecular Genetics of the Czech Academy of Sciences

 E–mail of the presenting author: jana.balounova@img.cas.cz

During embryogenesis, blood cell production is sustained by three independent hematopoietic waves. The first two originate in the 
yolk sac (YS), while the third arises intra–embryonically and is driven by hematopoietic stem cells (HSCs), which later establish lifelong 
hematopoiesis. However, HSCs are dispensable prenatally, highlighting the importance of YS–derived progenitors for early development 
and potential prenatal therapies.

Our study aims to map YS–derived hematopoietic lineages, investigate their origins, and assess their contribution to myeloid cell 
production. Using single–cell RNA sequencing (scRNA–Seq), we identified a common hemato–endothelial ancestor for YS–derived 
waves. We show that the first wave generates cells with megakaryocyte–erythrocyte (MkE) potential, while the second wave, driven 
by erythro–myeloid progenitors (EMPs), gives rise to both MkE progenitors and the first myeloid cells. To further characterize EMP–
derived blood production, we identified differentially expressed genes and searched for potential surface marker candidates. Notably, 
we found complement receptor CD88 to be a marker of the early EMP subset, which could enhance flow cytometry–based identification. 
Additionally, we are developing a novel lineage–tracing model to distinguish between hematopoietic waves across different niches.

Our findings suggest that YS–derived waves share a hemato–endothelial ancestor and that EMPs are responsible for the first myeloid 
cells in embryogenesis. Ongoing in vivo validation of this model will provide deeper insights into early hematopoietic development and 
its clinical implications.
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(PO–05) Disrupting the olfactory interface reshapes neuroinvasion dynamics and attenuates neuropathology in 
SARS–CoV–2 infected mice

Federica Gambini [1], Barbora Čechová [2], Svabenska Zuzana [2], Olha Fedosieieva [2], Veronika Forstlova [2], Jana Trylcova [3],  
Jan Weber [3],[4], Jan Procházka [1],[2], Dominik Arbon [2], Jana Balounová [2], Radislav Sedláček [1],[2]
1.	 Laboratory of Transgenic Models of Diseases, Institute of Molecular Genetics of the Czech Academy of Sciences
2.	 Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences
3.	 Institute of Organic Chemistry and Biochemistry of the Czech Academy of Sciences
4.	 Faculty of Science, Charles University

 E-mail of the presenting author: federica.gambini@img.cas.cz

SARS–CoV–2 infection has been associated with a wide range of neurological manifestations, yet the mechanisms underlying viral 
neuroinvasion remain incompletely understood. Although the olfactory route has been proposed as a pathway by which the virus reaches 
the central nervous system (CNS), its contribution to viral dissemination and neuropathology remains debated. Here, we investigated 
the role of the olfactory epithelium during SARS–CoV–2 neuroinvasion using Rosa26CreERT2/hACE2 transgenic mouse model. The 
olfactory epithelium was selectively ablated with methimazole before intranasal infection. Viral dissemination, neuropathology, 
neuroinflammation and peripheral immune cell populations were analysed during early infection.

Disruption of the olfactory epithelium altered the regional distribution of viral RNA within the brain, reducing viral burden in frontal 
and dorsal regions, while lung viral loads remained unaffected. This was accompanied by milder neuropathological lesions, particularly 
near the olfactory lobe, and decreased expression of microglia–associated activation markers. Only limited differences were observed 
in circulating immune cell populations, suggesting that the main effects of olfactory epithelium ablation occurred within the CNS. 
Together, our findings show that disruption of the olfactory epithelium influences SARS–CoV–2 dissemination within the brain and is 
associated with reduced disease severity, neuropathology and neuroinflammation. These results support an important role for the 
olfactory epithelium in SARS–CoV–2 neuroinvasion and show how the route of viral entry can shape the regional outcome of CNS 
infection.
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(PO–06) CRBN–Recruiting IRAK4 PROTAC SD2543 Robust IRAK4 Degradation and Anti–tumor Activity in T–Cell 
Lymphoma and Colorectal Cancer

Jung Ho Hwang [2], Raju Gurung [2], Jae Hwan Lee [1], Professor Se Yong Park [1], Ju–Hee Kang [1], Hae Ran Lee [2],  
Professor Dongyun Shin [2], Seung Hyun Oh [1]
1. College of Veterinary Medicine, Seoul National University
2. College of Pharmacy, Gachon University

 E–mail of the presenting author: eyeball@snu.ac.kr

Interleukin–1 receptor–associated kinase 4 (IRAK4) is a key mediator of inflammatory signaling and has been implicated in tumor cell 
survival in both hematologic and solid malignancies, including T–cell lymphoma and colorectal cancer. Although IRAK4 kinase inhibitors 
have been developed, their therapeutic efficacy remains limited, highlighting the need for alternative strategies to target IRAK4.

In this study, we developed SD2543, a novel cereblon (CRBN)–recruiting proteolysis–targeting chimera (PROTAC) designed to selectively 
degrade IRAK4, and evaluated its antitumor activity in T–cell lymphoma (Jurkat and Sup–T1) and colorectal cancer cell lines. IRAK4 
degradation following SD2543 treatment was assessed by Western blotting. Antiproliferative effects were evaluated using cell viability 
and colony formation assays, while apoptosis was assessed by PARP and caspase cleavage and Annexin V/PI staining. Cell–cycle 
distribution was analyzed by flow cytometry. Jurkat– and Sup–T1–derived xenograft models were also evaluated to identify a suitable 
model for subsequent in vivo studies.

SD2543 induced dose– and time–dependent degradation of IRAK4 in a CRBN–dependent manner. Treatment with SD2543 markedly 
reduced cell viability and colony formation, induced apoptotic cell death, and altered cell–cycle progression. Notably, SD2543 exhibited 
greater antiproliferative and pro–apoptotic activity than the IRAK4 kinase inhibitor zimlovisertib in vitro. During xenograft model 
establishment, Sup–T1 cells showed more robust and consistent tumor growth than Jurkat cells and were therefore selected for 
subsequent in vivo evaluation.

Collectively, these findings demonstrate that CRBN–mediated targeted degradation of IRAK4 by SD2543 effectively suppresses tumor 
cell growth and survival in vitro. These results support IRAK4 degradation as a potential therapeutic strategy and provide a rationale 
for further preclinical evaluation of SD2543 in T–cell lymphoma and colorectal cancer.
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(PO–07) A new hACE2 KI strain for distinct SARS–CoV–2 infection profiles

Barbora Čechová [1], Federica Gambini [1], Dominik Arbon [1], Zuzana Svabenska [1], Jan Prochazka [1], Radislav Sedlacek [1]
1. Czech Centre of Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences

 E–mail of the presenting author: barbora.cechova@img.cas.cz

Humanized ACE2 mouse models are essential for studying SARS–CoV–2 pathogenesis. Here, we characterized a novel human ACE2 knock–
in mouse line, B6–Ace2^tm1(hACE2)ccpcz/Ph, in which murine Ace2 was replaced by a multicopy inverted hACE2 cDNA concatemer on 
the X chromosome. hACE2 expression was assessed across major organs, and susceptibility to ancestral B.1, Beta (B.1.351), Omicron 
(B.1.1.529), and Omicron Kraken (XBB.1.5.12) variants was evaluated by monitoring clinical outcome, viral RNA distribution, brain GFAP 
concentrations, hematological parameters, and circulating immune–cell populations. hACE2 was detected in all examined tissues, 
with the highest protein concentrations in the brain. B.1 and Beta caused rapid body–weight loss, high mortality, and systemic viral 
dissemination, with the highest viral RNA levels detected in the brain. Omicron produced the mildest disease phenotype, with complete 
survival, minimal weight loss, and viral RNA largely restricted to the lungs, brain, and heart. Kraken induced delayed lethal disease with 
limited body–weight drop, progressing from predominant pulmonary infection at 2 days post–infection to systemic viral dissemination 
by day 5. Variant–specific changes were also observed in erythrocyte and platelet associated parameters and circulating immune–
cell populations, whereas GFAP levels showed only non–significant increases during infection. These findings demonstrate that the 
B6–Ace2^tm1(hACE2)ccpcz/Ph model supports infection with genetically diverse SARS–CoV–2 variants and distinguishes variant–
dependent differences in disease severity, tissue distribution, and systemic host responses.
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(PO–08) TROP2 as an early marker of colorectal adenoma initiation

Kerstin Huebner [1], Anna Valickova [2], Jolana Tureckova [3], Jan Prochazka [5], Katharina Erlenbach–Wuensch [4],  
Radislav Sedlacek [5], Veronika Vymetalkova [2], Regine Schneider–Stock [1]
1.	 Institute of Pathology, Experimental Tumorpathology, Universitätsklinikum Erlangen, Friedrich–Alexander–Universität Erlangen Nürnberg (FAU)
2.	 Department of Molecular Biology of Cancer, Institute of Experimental Medicine Czech Academy of Sciences
3.	 Department of Transgenic Models of Diseases, Institute of Molecular Genetics Academy of Sciences of the Czech Republic
4.	 Institute of Pathology, Universitätsklinikum Erlangen, Friedrich–Alexander–Universität Erlangen Nürnberg (FAU
5.	 Institute of Molecular Genetics of the Czech Academy of Science, Czech Centre for Phenogenomics, Prague, Czech Republic

 E–mail of the presenting author: jolana.tureckova@img.cas.cz

Familial adenomatous polyposis (FAP) is a highly penetrant, hereditary intestinal disorder characterized by progressive development 
of numerous polyps. Currently, the only preventative treatment available is colectomy. Therefore, early detection markers and timely 
screening are essential for effective FAP management. 

In our study, we identified the TACSTD2 gene as a potential key player in the transition from normal colonic mucosa to adenoma, 
based on transcriptomic and epigenetic analyses. Genome–wide methylation profiling of adenoma and mucosa samples revealed over 
148,000 differentially methylated CpG sites and widespread dysregulation of chromatin–modifying enzymes. Of them, TROP2 (encoded 
by TACSTD2) emerged as a major driver, regulated by promoter hypomethylation. Loss of Tacstd2/TACSTD2 resulted in decreased 
stemness, proliferation, and organoid formation, while lesions in Apcmin/+ models exhibited a less differentiated, embryonic–like 
phenotype. Treatment of Apcmin/+ organoids with the TROP2–targeting antibody–drug conjugate sacituzumab govitecan (SG) reduced 
colony formation, disrupted epithelial structure, and induced significant cell death, indicating a potential therapeutic vulnerability. 
Moreover, administering SG to Apcmin/+ mice at early tumor stages prevented the formation of high–grade adenomas and markedly 
reduced low–grade tumors in both the small intestine and colon.

Our findings suggest that early epigenetic activation of TACSTD2 plays a crucial role in the progression of FAP and opens new possibilities 
for detection and intervention, defining TROP2 as a novel biomarker and a potent target to delay prophylactic colectomy in high–risk 
FAP patients.
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(PO–09) Mitochondrial Dysfunction in the Pathogenesis of Prader–Willi Syndrome

Jakub Lipka [1], Jan Procházka [1], Berwini Beduya Endaya [1], David Pajuelo Reguera [1], Radislav Sedláček [1]
1. Institute of Molecular Genetics of the Czech Academy of Science, Czech Centre for Phenogenomics, Prague, Czech Republic

 E–mail of the presenting author: jakub.lipka@img.cas.cz

Prader–Willi syndrome (PWS) is a rare genetic disorder caused by the loss of gene expression in the paternally imprinted 15q11–q13 
region. Although traditionally associated with hypothalamic dysregulation, recent evidence suggests that cellular alterations in energy 
metabolism, particularly at the mitochondrial level, may act as a primary driver of the PWS phenotype. This master's thesis aims 
to characterize the mitochondrial and metabolic phenotype in a cellular model of PWS using mouse embryonic fibroblasts (MEFs) 
derived from mice with a deletion corresponding to the human 15q11–q13 region. Cellular metabolism was evaluated using Seahorse 
extracellular flux analysis. Metabolic performance was assessed by measuring the oxygen consumption rate (OCR) and extracellular 
acidification rate (ECAR) to determine mitochondrial respiration and glycolytic activity. Furthermore, the functional capacity of 
mitochondrial respiratory chain complex I and complex II, alongside fatty acid oxidation (FAO) rates, was quantified. To understand how 
other factors influence this metabolic phenotype, the study also explored bioenergetic shifts after cultivating both PWS and wild–type 
cells in media with varied glucose concentrations. By focusing on detailed metabolic analysis, this study aims to elucidate the role of 
mitochondrial dysfunction in PWS pathogenesis and determine how glucose availability impacts cellular energetic state.
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(PO–10) Epigenetic Signatures in Rare Genetic Diseases: From Molecular Mechanisms to Diagnostic 
Opportunities

Ellada Abbasova [1]
1. Odlar Yurdu University

 E–mail of the presenting author: elladaabbasova03@gmail.com

Rare genetic diseases affect millions of people worldwide, yet obtaining an accurate diagnosis remains a lengthy and challenging 
process. Although Next–Generation Sequencing (NGS) has significantly improved diagnostic yield, many patients remain undiagnosed 
due to Variants of Uncertain Significance (VUS) or non–coding regulatory alterations. This review outlines the clinical utility of disease–
specific epigenetic signatures (episignatures) as a complementary diagnostic approach alongside conventional genomic sequencing.

Based on recent literature focusing on well–established epigenetic disorders—including Rett syndrome (MECP2), Prader–Willi 
syndrome (SNORD116), and Beckwith–Wiedemann syndrome (IGF2/H19)—we summarize how distinct DNA methylation patterns can 
act as functional biomarkers. Genome–wide episignature profiling from peripheral blood provides supportive diagnostic evidence to 
help clarify uncertain genetic findings and differentiate clinically overlapping syndromes. By integrating epigenomic data into current 
genetic evaluation workflows, clinicians can potentially achieve more precise diagnostic resolution. Overall, episignatures represent 
a promising biomarker framework that bridges the gap between genomic variants and clinical phenotypes, though standardizing 
analytical pipelines remains essential for routine clinical implementation.
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(PO–11) A Novel Patient–Derived ABCA12 Pro23Pro Mouse Model for Harlequin Ichthyosis Pathogenesis

Adéla Uhrová [1], Klára Dohnalová [2], Lukáš Kučera [2], Salwa Hawko [2], Juraj Labaj [2], Jan Procházka [1],[2], Radislav Sedláček [1],[2]
1.	 Laboratory Of Transgenic Models Of Diseases ,Institute Of Molecular Genetics, Czech Academy Of Sciences 
2.	 Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences

 E–mail of the presenting author: adela.uhrova@img.cas.cz

Harlequin ichthyosis (HI) is a rare inherited skin disorder, occurring in 1/ 300,000 people, due to mutations that lead to loss–of–function 
in the ABCA12 gene. The ABCA12 gene encodes an ATP–binding cassette lipid transporter critical for the formation of lamellar granules 
and the skin barrier. The condition appears at birth, characterised by hyperkeratosis, significant dysfunction of the skin barrier, and a 
high risk of early infant mortality. Although supportive care and retinoid treatment have enhanced survival rates, all existing therapies 
remain purely symptomatic.

In our study, we are characterising a novel mouse model with a specific mutation in exon 1 that mirrors the genetic defect found in the 
only Czech patient diagnosed with HI. To  elucidate the in vivo pathogenic impact of this novel variant, we also generated a compound 
mutant model by crossing our line with the established Abca12 tm1a mouse. 

Metabolic characterisation of the model revealed distinct lipidomic shifts. Compared to controls, LC–MS analysis of mutant mice 
showed an accumulation of total and unsaturated ceramides, alongside reduced triacylglycerol levels. These findings were further 
corroborated by MALDI imaging, which demonstrated structural and lipidomic abnormalities directly in the skin tissue. Additionally, 
Histological evaluation (H&E staining) of mutant skin exhibits massive hyperkeratosis, moderate to severe hyperplasia in the epidermis, 
and orthokeratosis of cells in the stratum corneum. Pups affected by HI exhibit a very limited lifespan, marked by early postnatal 
lethality likely due to massive dehydration.

The exact molecular consequence of this variant, specifically, whether it disrupts pre–mRNA splicing or has other functional impacts, 
remains to be clarified. Determining this underlying mechanism is our primary objective, as it will dictate subsequent therapeutic 
strategies. Depending on the nature of the defect, we aim to explore targeted interventions including base editing, viral–mediated 
gene augmentation, or the pharmacological repurposing of 4–phenylbutyric acid. Complementing our in vivo work, we are currently 
establishing a cell line derived from urine. As the least invasive method of cell collection, this represents an optimal approach for 
developing a patient–specific in vitro model for individuals suffering from severe skin diseases.
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(PO–12) PRECISION MEDICINE FOR MITOCHONDRIAL DISEASES CAUSED BY PATHOGENIC VARIANTS IN THE 
SUCLG1 GENE

José Manuel Romero Domínguez [1], David Gómez Fernández [1], José Antonio Sánchez Alcázar [1]
1.	 Andalusian Center For Developmental Biology (CABD)

 E–mail of the presenting author: josemaromero3@gmail.com

Mitochondrial diseases encompass a broad spectrum of chronic and progressive muscular and neurodegenerative disorders caused 
by pathogenic variants in nuclear or mitochondrial DNA, with most lacking an effective treatment. Specifically, encephalomyopathy 
caused by mutations in the SUCLG1 gene (mitochondrial DNA depletion syndrome type 9) currently lacks therapeutic options. SUCLG1 
encodes the alpha subunit of succinyl–CoA ligase, a rate–limiting enzyme in the tricarboxylic acid cycle essential for nucleotide 
synthesis and mitochondrial DNA maintenance. Its dysfunction disrupts cellular bioenergetics, impairs protein homeostasis, and leads 
to methylmalonic acid accumulation among other biomarkers.

Recently, modulating the mitochondrial unfolded protein response (mtUPR), a protective cellular signaling pathway that restores 
mitochondrial function, has emerged as a promising therapeutic approach.

In this project, we propose to evaluate the therapeutic efficacy of mtUPR modulation in primary fibroblasts and induced neuronal cells 
generated by direct reprogramming, both cellular models derived from patients with pathogenic variants in SUCLG1. To achieve this, 
we will analyze the effects of mtUPR activation on pathophysiological alterations. In these models, mtUPR activation, cell proliferation, 
enzymatic activities of the mitochondrial respiratory chain, oxidative stress, cellular bioenergetics, mitophagy, and cell death will be 
studied.
Through this precision medicine strategy, we aim to optimize therapeutic success and avoid potential adverse effects by tailoring the 
treatment to each patient.
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(PO–13) LRATD2 Deficiency Impairs Lysosomal Function and Triggers Retinal Degeneration

Miles Joseph Raishbrook [1], Marcela Palkova [1], Jiri Lindovsky [1], David Liebl [2], Pavel Talacko [3], Kvetoslava Klajblova [1],  
Michaela Simova [1], Hana Hola [1], Juraj Labaj [1], Vendula Novosadova [1], Inken Beck [1], Matteo Bordi [4], Radislav Sedlacek [1],  
Jan Prochazka [1]
1.	 Czech Centre For Phenogenomics, Institute Of Molecular Genetics Of The Czech Academy Of Sciences
2.	 Imaging Methods Core Facility, Faculty of Science, Charles University
3.	 Laboratory of Mass Spectrometry, Faculty of Science, Charles University
4.	 Università Cattolica del Sacro Cuore; Fondazione Policlinico Universitario A. Gemelli IRCCS

 E–mail of the presenting author: miles–joseph.raishbrook@img.cas.cz

LRATD2 is an incompletely characterised protein. Despite reports associating its overexpression with breast, oesophageal and prostate 
cancer, its function is still unclear. Lratd2–/– mice display age–related retinal degeneration, characterised by global retinal thickness 
reductions, regional retinal layer disorganisation and distortion of retinal structure, alongside the development of drusen–like deposits 
at the RPE–Bruch’s membrane interface. Consequently, these morphological abnormalities lead to diminished electroretinography 
amplitudes in response to light stimulation.

We hypothesised that this phenotype could be due to impaired autophagic and lysosomal degradation pathways. In line with this, we 
detected an increased presence and spatial association of autophagosome and lysosome markers in the retinas and RPE of LRATD2–
deficient mice, suggesting expansion of degradative compartments or enhanced autophagic trafficking. Further, LRATD2–/– RPE1 cells 
harboured an increased number of autophagosomes and autolysosomes with reduced LC3B degradation rates compared to wild type 
following autophagy induction, which may be attributed to reduced lysosomal degradative capacity during increased autophagic load. 
Finally, we identified a considerable overlap between LRATD2’s proximal interactome and proteins known to regulate autophagic vesicle 
dynamics. Overall, our works suggests that LRATD2 regulates vesicle dynamics to coordinate degradative efficiency in the retina.
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(PO–14) Automated Retinal Dysplasia Segmentation in Mouse Optical Coherence Tomography Scans Using a 
UNet–Based Model

Apostolos Mikroulis [2], Miles Joseph Raishbrook [1], Marcela Palkova [1], Kvetoslava Klajblova [1], Jiri Lindovsky [1], Jan Prochazka [1], 
Radislav Sedlacek [1], Vendula Novosadova [1], Daniel Novak [2]
1.	 Czech Centre For Phenogenomics, Institute Of Molecular Genetics Of The Czech Academy Of Sciences
2.	 Department of Cybernetics, Faculty of Electrical Engineering, Czech Technical University in Prague 

 E–mail of the presenting author: miles–joseph.raishbrook@img.cas.cz

Optical coherence tomography (OCT) is the gold standard for non–invasive 
longitudinal retinal imaging of human retinopathy. OCT provides high–resolution in 
vivo visualisation of retinal structure, neuronal layering, and pathological alterations 
in murine disease models, supporting phenotypical evaluation and preclinical studies. 
However, due to the lack of reliable and freely available automated methods for 
retinal layer segmentation and pathology annotation, manual assessment remains the 
norm – a process that is labour–intensive, introduces inter–observer variability and 
requires significant expertise. Most published automated methods focus on retinal 
layer segmentation to compare mouse retinas possessing or lacking a disease state. 
Retinal thickness is an important metric for evaluating retinopathy, and automated 

tools can accelerate analysis in longitudinal studies, but may not provide accurate segmentation without user intervention nor capture 
all pathology–specific aspects of a phenotype. Machine learning approaches for automated annotation of human OCT datasets are 
advancing, however there is still a scarcity of tools tailored towards mouse OCT datasets or rapid automated pathology–centric 
annotation.

We have developed a neural network–based model for automated annotation of retinal pathology in mouse OCT scans. Our model 
was preliminarily trained on 205 expert–annotated OCT stacks and validated on 40 unseen stacks with additional expert annotation 
comparisons, where the model detects pathologies with high accuracy (F1–score > 0.95) and consistency with experts (median Dice 
score > 0.8).  We integrated the model into a cross–platform application, “OCTOPUS“, that combines automated pathology annotation 
with batch processing, manual annotation editing, a longitudinal tracking module and exportable quantitative and qualitative results, 
all operated by a friendly user interface.

We are now retraining the model to include pathologies from >3800 abnormal eye OCT stacks measured at our facility. Our open–source 
tool, OCTOPUS, aims to provide fast, quantitative and qualitative retinal pathology data to facilitate and standardize OCT assessments 
between laboratories. This will promote efficient preclinical screening and high–throughput phenotyping in mouse models of retinal 
disease.
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(PO–15) Humanized mouse model CYP3A4–CES1 for testing drugs for human medicine

Vojtěch Dolejš [1]
1.	 Czech Centre For Phenogenomics, Institute Of Molecular Genetics Of The Czech Academy Of Sciences

 E–mail of the presenting author: vojtech.dolejs@img.cas.cz

Cytochrome CYP3A4 is the workhorse of human xenobiotic metabolism. It is responsible for roughly 1/3 of all xenobiotic biotransformations, 
including almost half of the common drugs. Due to the dietary differences, mice utilize different ratios of cytochromes and Cyp3a is 
an entire cluster of 9 isoenzymes. This affects all pharmacological tests on rodents as these enzymes have different specificity, activity 
and expression. Creating a mouse line with human CYP3A4 for pharmacokinetic studies can partially mitigate this problem and give us 
better model for human drug testing. 

Carboxylesterase 1 is another enzyme important for drug metabolism that is significantly different in rodents. Ces1 is again an entire 
cluster of 8 isoenzymes in mice, and the enzymatic activity is not limited to liver as in humans. Mouse orthologs are also active in plasma 
which significantly changes pharmacokinetics. 

Our aim is to create a mouse line expressing only the human orthologs of CYP3A4 and CES1 and use it for further biochemical testing.
Using CRISPR/Cas9 system we created mouse lines with Cyp3a cluster deletion and Ces1 cluster deletion respectively. Combining Cas9 
double strand breaks with AAV infection we created the transgenic line with CYP3A4 and CES1 insertion in Rosa26 locus under liver 
specific Alb promoter. Breeding these lines resulted in a double KO line missing all the mouse genes and carrying the human orthologs 
instead. 

We are currently testing both the KO models and the transgenic models with a standard battery of phenotypic tests to assess alterations 
from the wild–types and mass spectrometry for the pharmacokinetics.
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(PO–16) INSIG1, a Regulator of Lipid Metabolism, Impacts Embryonic Development and Ciliogenesis

Michaela Prochazkova [1], Klara Dohnalova [1], Piotr Jurkiewicz [3], Marek Hampl [2], Marcela Buchtova [2], Jan Prochazka [1],  
Radislav Sedlacek [1]
1.	 Czech Centre for Phenogenomics, Institute Of Molecular Genetics Of The Czech Academy Of Sciences
2.	 Department of Experimental Biology, Faculty of Science, Masaryk University
3.	 Imaging Methods Core Facility BIOCEV, Faculty of Science, Charles University

 E–mail of the presenting author: michaela.prochazkova@img.cas.cz

INSIG1 (Insulin Induced Gene 1) is classically known as a feedback regulator of lipid and cholesterol biosynthesis, predominantly studied 
in hepatic contexts.

However, its function beyond metabolic regulation remains poorly understood. Here, we uncover a novel role for INSIG1  during 
embryonic development. We show that Insig1 is strongly expressed in the embryonic central nervous system (CNS) and other organs, 
contrasting with its limited postnatal expression profile. Insig1 knockout (KO) mice are subviable, with fewer weaned pups than expected 
from Mendelian ratios. Prenatal assessment at E18.5 reveals a subset of KO embryos with hydrocephalus, growth retardation, and other 
organ malformations. Noteworthy, the mutation in Insig1 affects ciliogenesis and quality and behavior of cell membranes. Together, 
these observations imply important role of Insig1 in proper development of brain and other ciliated tissues based on regulation of 
cellular surface structure. 
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(PO–17) Genome Editing in Rodent Embryos using Adeno–Associated Virus Co–precipitation with Extracellular 
Vesicles

Michaela Vaskovicova [1], Petr Nickl [1],[2], Vojtech Dolejs [1], Radislav Sedlacek [1]
1.	 Czech Centre For Phenogenomics, Institute Of Molecular Genetics Of The Czech Academy Of Sciences
2.	 University of Helsinki, Division of Pharmaceutical Biosciences

 E–mail of the presenting author: michaela.vaskovicova@img.cas.cz

Recombinant adeno–associated virus (AAV) has demonstrated high efficiency as a delivery vector for homology–directed repair (HDR) 
templates in rodent embryos. Recombinant AAV is commonly generated using a helper–free approach base on triple co–transfection 
of transgenic HEK293 cells with transfer, helper and Rep/Cap plasmids. However, downstream isolation and purification by density–
gradient ultracentrifugation is labor intensive and often results in particle aggregation and therefore titer loss.

Here, we present a scalable co–isolation strategy, which completely bypass density–gradient separation. In this strategy, AAVs are 
precipitated together with extracellular vesicles (EV) secreted by producer cell line. We refer to this isolation product as AAV–EV, as 
AAV is the particle of interest and EVs are the biological scaffold mediating the isolation. Resulting AAV–EV preparations comprise free 
AAV, free EVs, and EV–associated AAV.

Our results demonstrate, that AAV–EV (AAV2/1 serotype) vectors support efficient ex vivo genome editing across multiple independent 
loci in mouse and rat zygotes, achieving a mean targeting efficiency of approximately 26%. Moreover, AAV–EV formulations yielded 
2.34–fold higher embryo viability while maintaining equivalent transgene copy numbers in comparison to gradient–purified AAV 
administered at matched doses.

Taken together, this simplified method of AAV isolation using EVs enables ultracentrifugation–free AAV isolation without compromising 
vector functionality and AAV–EV represents an accessible and embryo–tolerant platform for rodent genome engineering.
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(PO–18) Knock–in and transgenic Huntington's disease minipig models

Anastasiia Kolesnikova [1],[2], Eva Kamenná [1],[2], David Sekáč [1],[2], Štefan Juhás [1], Jana Juhásová [1], Ivona Valekova [1],  
Jiří Klíma [1], Zdenka Ellederová [1]
1.	 Institute Of Animal Physiology And Genetics CAS
2.	 Department of Cell Biology, Faculty of Science, Charles University

 E–mail of the presenting author: kolesnikova@iapg.cas.cz

Huntington's disease (HD) is a fatal, autosomal dominant neurodegenerative disorder caused by an expanded CAG repeat in the HTT 
gene, for which no disease–modifying treatment exists. Its molecular pathology is driven by somatic CAG repeat instability, aberrant 
processing of HTT pre–mRNA into the toxic HTT1a transcript, and production of mutant HTT protein. Effective preclinical testing of 
potential gene therapies requires large–animal models that recapitulate these molecular hallmarks. This study describes two Libéchov 
minipig models of HD.

The knock–in KI–85Q–HD model carries an expanded CAG repeat (~85Q) in the endogenous HTT locus and recapitulates the genetic 
hallmarks of HD. In young, pre–symptomatic pigs, we detected moderate tissue–specific and age–dependent somatic instability, with 
the highest levels in the caudate, kidney, and spleen, and measurable levels in blood. The HTT1a transcript was present across all brain 
regions, including the spinal cord. Using sensitive HTRF assays, we quantified both soluble and aggregated HTT1a in pig tissues. Total 
soluble mHTT levels were higher in CNS tissues than in the periphery. Within the brain, soluble HTT1a was highest in the putamen, and 
levels in peripheral tissues exceeded those in many CNS regions. Aggregated HTT1a was only detected in the cortex.

The transgenic TgHD model expresses a truncated N–terminal fragment of human HTT (amino acids 1–548) with an interrupted, non–
expanding repeat, and therefore represents a model of proteinopathy without somatic expansion. The putamen was characterized at 
4 and 8 years using bulk RNA sequencing and label–free proteomics. Molecular changes were strongly age–dependent, being minimal 
at 4 years and widespread by 8 years. These changes included a decline in D2 medium spiny neuron markers, mitochondrial/OXPHOS 
pathways that were positively enriched at 4 years and negatively enriched at 8 years, immune activation, and widespread splicing 
dysregulation. None of these changes were accompanied by detectable aggregation or repeat instability.

These two independent models serve as distinct tools to address different requirements in preclinical HD research. The KI–85Q–HD 
model reproduces the genetic drivers of the disease at a pre–symptomatic stage, while the TgHD model provides a proteinopathy 
model in which slow, age–dependent downstream pathology can be monitored. Given the 10–12 year lifespan of minipigs, each model 
enables the observation of molecular changes over extended periods relevant to single–dose gene therapies.

Funding: CHDI Foundation; Czech Academy of Sciences – Strategy AV21 (VP29).
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(PO–19) Minipig Models for Inherited Retinal Dystrophies

Ruslan Nyshchuk [1],[2], Ivona Valekova [1], Saskia Drutovič [1], Taras Ardan [1], Monika Baxa [1], Bozena Levinská Bohuslavová [1],  
Jan Motlík [1], Zdenka Ellederová [1]
1.	 Institute Of Animal Physiology And Genetics CAS
2.	 Department of Cell Biology, Faculty of Science, Charles University

 E–mail of the presenting author: nyshchuk@iapg.cas.cz

Inherited retinal diseases (IRDs) are a major cause of untreatable blindness, and clinical translation is hindered by the lack of animal 
models that accurately replicate the human ocular phenotype. Rodent models of Usher syndrome exhibit severe auditory deficits but 
only mild or absent retinal manifestations, while zebrafish models do not survive to adulthood. The pig addresses these limitations 
because its eye size closely resembles that of humans, and it has a cone–rich retina with an area centralis, as well as photoreceptor and 
calyceal–process morphology. These characteristics make the minipig particularly suitable for modeling human retinopathies and for 
evaluating therapies at a clinically relevant scale, using the same surgical techniques.

The PIGMOD Center has established and characterized a panel of minipig IRD models, including Usher syndrome types 1C, 1B, and 
Stargardt disease.

The USH1C minipig carries the patient–relevant R31X nonsense mutation in USH1C (harmonin), the scaffold protein of the Usher 
interactome. These animals are born deaf and demonstrate vestibular dysfunction. Unlike rodent models, the USH1C pig reproduces 
the retinal phenotype of USH1. Electroretinography examinations showed decreased retinal responses.

The USH1B minipig (Myo7aQ181*) carries a naturally arising nonsense mutation in Myo7a; optimised neonatal care enabled survival 
and breeding of longitudinal cohorts. The animals recapitulate USH1B sensory deficits, like hearing loss and vestibular dysfunction, and 
show a marked retinal reduction in myosin–7a protein without nonsense–mediated mRNA decay, alongside altered RPE melanosome 
distribution and a primary–cilium phenotype in porcine RPE cells.

The Stargardt minipig carries a homozygous point mutation in exon 43 of the ABCA4 gene. Western blot analysis shows absent ABCA4 
protein in the mutant retinae. Therefore, the Stargardt minipig is a suitable large–animal model for genome–editing approaches, 
including exon–43 exchange and prime editing.

Engineered adeno–associated virus (AAV) capsids, lentiviral vectors, and dual–vector approaches enable efficient gene delivery in these 
models. They transduce photoreceptors and Müller cells effectively following subretinal or intravitreal (pan–retinal) administration. 
These methods help overcome a key barrier to whole–retina gene therapy.

Together, these characterized minipig models serve as an integrated, clinically relevant platform for the preclinical safety and efficacy 
testing required to move IRD therapies toward the clinic. We present them here as a resource open to collaboration.
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(PO–20) From Cardiac Phenotype to Gene Correction: A Prime Editing Strategy for RPS19ΔR67 Mutation

Matilde Vale [1], Jan Prochazka [1],[2], Kristyna Neffeova [2], Radislav Sedlacek [1],[2]
1.	 Laboratory Of Transgenic Models Of Diseases, Institute Of Molecular Genetics  of the Czech Academy of Sciences
2.	 Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences

 E–mail of the presenting author: ana–matilde.vale@img.cas.cz

Mutations in RPS19 are the most common cause of Diamond–Blackfan anemia (DBA), a ribosomopathy primarily characterized by 
impaired erythropoiesis but also associated with congenital abnormalities, including cardiovascular defects. Beyond the hematological 
phenotype, the direct consequences of RPS19 dysfunction on cardiac structure and function remain poorly understood. Here, we 
investigated the cardiac phenotype of an RPS19ΔR67 mutant mouse model with a limited hematological phenotype, providing an 
opportunity to assess cardiac alterations associated with the mutation independently of severe anemia. In parallel, we explored the 
feasibility of a prime editing (PE)–based strategy for RPS19 correction and its delivery to cardiac tissue.

Cardiac structure and function were longitudinally assessed in wild–type, heterozygous, and homozygous RPS19 ΔR67 mice using 
echocardiography, evaluating ventricular morphology and function, blood flow, and valvular abnormalities. A PE strategy targeting the 
RPS19 mutation was first evaluated in vitro in mutant lung fibroblasts. To investigate cardiac delivery in vivo, a plasmid encoding the PE 
machinery and a luciferase reporter was formulated with Invivofectamine and administered to neonatal wild–type mice at postnatal 
day 0 by either intrapericardial or left ventricular injection. Heart and liver tissues were collected two days after administration, and 
DNA and RNA were analyzed to assess delivery and expression of the construct.

Echocardiographic characterization identified aortic valve regurgitation in all homozygous RPS19 ΔR67 mice examined, indicating a 
consistent cardiac abnormality associated with the homozygous genotype. In vitro, PE–mediated correction of the RPS19 mutation was 
detected in mutant lung fibroblasts, supporting the feasibility of the gene–correction strategy. Following local administration in vivo, 
PE–derived DNA was detected in cardiac tissue, demonstrating delivery of the construct to the heart. PE–derived RNA analysis was 
used to further assess transcriptional activity and compare the two administration routes.

Together, these findings identify a cardiac phenotype associated with the RPS19 ΔR67 mutation, demonstrate the feasibility of PE–
mediated RPS19 correction in vitro, and provide proof of concept for local delivery of the editing machinery to the neonatal heart. This 
work establishes a foundation for the development of LNP–based delivery of RPS19–targeting prime editing components to cardiac 
tissue, with the long–term aim of correcting the mutation in vivo and assessing rescue of the associated cardiac phenotype.
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(PO–21) Advanced Transcriptomic Workflows at GeneCore

Anna Marková [1], Pavel Abaffy [1], Viktoriia Kulinich [1], Alice Mášová [1], Lukáš Valihrach [1]
1.	 Institute of Biotechnology of the Czech Academy of Sciences

 E–mail of the presenting author: anna.markova@ibt.cas.cz

Transcriptomic technologies offer valuable opportunities in phenogenomic research, enabling the exploration of molecular changes 
across diverse experimental models, from disease characterization to the evaluation of therapeutic interventions. Reliable and flexible 
workflows are therefore important for transforming biological samples into high–quality transcriptomic data.

At GeneCore, an academic core facility specializing in advanced transcriptomics, we provide comprehensive support for RNA–seq 
projects, from the initial sample assessment to sequencing–ready libraries. Our services include RNA quality assessment, library 
preparation, library quality control, sequencing and basic bioinformatic analysis. We currently cover bulk RNA sequencing, single–cell 
RNA sequencing, and spatial transcriptomics. For single–cell transcriptomics, we complement standard commercial solutions with 
cost–effective, instrument–independent alternatives, increasing the accessibility and flexibility of these methods. Our workflows can 
be adapted to a broad range of projects, from large–scale studies with high sample numbers to highly sensitive plate–based analyses 
of rare cell populations. Moreover, we perform small RNA profiling from plasma, which can serve as biomarkers. Circulating small 
RNAs can reflect physiological and pathological processes and may provide valuable information for disease monitoring and molecular 
diagnostics.

In this poster, we present our experience with RNA–seq library preparation and workflow optimization for a variety of sample types 
and project requirements. We can also support the selection and coordination of sequencing on suitable external platforms, including 
the Element Biosciences AVITI24 and Illumina NovaSeq X Series. Through a combination of library preparation, quality control, and 
technical consultation, GeneCore offers flexible RNA–seq solutions tailored to the needs of individual research projects.
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(PO–22) Cardiovascular Proteomic Remodeling in PACS2 Syndrome

Tomasz Kowalczyk [1], Arkadiusz Zbikowski [1], Gabriela Zynel [1], Justyna Klimaszewska [1], Malgorzata Kosla [2], Piotr Kosla [2],  
Dr Dominik Cysewski [1]
1.	 Medical University Of Bialystok
2.	 PACS2 Research Foundation

 E–mail of the presenting author: tomasz.kowalczyk@umb.edu.pl

The DEE66 (PACS2 syndrome) is an ultra–rare genetic disorder caused by recurrent de novo variants in the PACS2 gene, predominantly 
E209K and E211K, and is primarily associated with early–onset seizures, developmental delay, and motor, speech, and behavioral 
impairments. PACS2 regulates intracellular protein trafficking, endoplasmic reticulum (ER)–mitochondria communication, calcium 
homeostasis, and cellular stress responses. Despite emerging scientific evidence observed in other animal models linking PACS2 to 
cardiac hypertrophy and cardiomyopathy, the consequences of pathogenic PACS2 variants on the cardiovascular system remain largely 
unexplored. This study aimed to characterize molecular alterations in the cardiovascular system associated with the PACS2 E209K 
variant using proteomic profiling of cardiac and aortic tissues.

Heart and aortic tissues were collected from PACS2^E209K/WT knock–in and wild–type PACS2^WT/WT mice (10–12 weeks of age). 
Proteins were extracted, tryptically digested, and analyzed using nano–liquid chromatography coupled to Orbitrap Fusion and Orbitrap 
Astral mass spectrometers. Proteomic data were acquired in data–independent acquisition (DIA) mode and processed using Spectronaut. 
Analyses performed on the Orbitrap Fusion device enabled the identification of 4,200 proteins from heart tissue, compared to 7,000 
on the Orbitrap Astral. Analysis of aorta tissue enabled the identification of almost 2,000 proteins (Orbitrap Fusion) compared to over 
4,000 proteins (Orbitrap Astral). 

Cardiac proteomic profiling revealed a prominent remodeling signature involving mitochondrial homeostasis, energy metabolism, 
excitation–contraction coupling, and cardiomyocyte structural organization. Reduced MFN2, PRKAA1, and PRKAB2, together with 
increased PDK2 and alterations in mitochondrial translation–related proteins, suggested impaired mitochondrial quality control and 
metabolic flexibility. Increased NPPA and MYH7 further indicated activation of a cardiac stress–response program. Alterations in 
CACNA1C, MCU, ATP2B4, SCN5A, ANK2, and ATP2A3 implicated disrupted Ca²⁺ handling and electrophysiological homeostasis. Increased 
CAVIN4 and changes in DAG1, OBSCN, SYNE1, and SYNE2 additionally indicated remodeling of sarcolemmal and mechanostructural 
architecture.

Aortic tissue exhibited a distinct proteomic phenotype involving proteins associated with mitochondrial metabolism, redox homeostasis, 
vascular smooth muscle cell function, and endothelial regulation. Reduced abundance of SLC25A51 and NMNAT3, together with 
alterations in FH, MDH2, PDHX, and PDP1, may suggest changes in mitochondrial NAD⁺ homeostasis and metabolic regulation. 
Increased TXN, GPX3, and GSTT3 may reflect a compensatory antioxidant response and altered redox homeostasis. Changes in MYLK 
and FSTL1 may be indicative of remodeling of vascular smooth muscle cell contractile and structural processes, whereas reduced 
THBD, DDAH1, and CEACAM1 may be associated with alterations in endothelial homeostasis. Increased UFL1 may further suggest the 
involvement of UFMylation–related proteostatic and endoplasmic reticulum stress pathways. Collectively, these proteomic changes 
point to potential alterations in mitochondrial, redox, smooth muscle, and endothelial processes within the aortic wall; however, their 
functional consequences require further experimental validation. 
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Integrated cardiac and aortic proteomic profiling identifies a coordinated cardiovascular remodeling signature associated with the PACS2 
E209K variant. Mitochondrial dysfunction, metabolic inflexibility, redox imbalance, altered Ca²⁺ homeostasis, and mechanostructural 
remodeling emerge as convergent molecular features linking myocardial and vascular alterations. These findings expand the molecular 
phenotype associated with PACS2 dysfunction beyond the nervous system and identify candidate pathways for further functional 
investigation.
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(PO–23) From Tissues to Molecular Insights: A Multi–Organ Proteomic Workflow for Rare Disease Mouse Models

Gabriela Żynel [1], Arkadiusz Żbikowski [1], Justyna Klimaszewska [1], Tomasz Kowalczyk [1], Piotr Kośla [2], Małgorzata Kośla [2],  
Dominik Cysewski [1]
1.	 Centre of Regenerative Medicine, Medical University of Bialystok
2.	 PACS2 Research Foundation

 E–mail of the presenting author: gabriela.zynel@umb.edu.pl

Rare diseases present substantial challenges for comprehensive molecular characterization, particularly because access to patient–
derived tissues is often limited. Mouse models provide an opportunity to overcome some of these limitations by enabling systematic 
analysis of multiple organs under controlled experimental conditions. However, comprehensive multi–organ studies require standardized 
workflows that integrate tissue collection, sample preparation, mass spectrometry and downstream data analysis. PACS2 syndrome, 
also known as developmental and epileptic encephalopathy 66 (DEE66), is an ultra–rare neurodevelopmental disorder most commonly 
associated with the recurrent de novo E209K variant. 

This study presents a multi–organ proteomic approach developed during the molecular characterization of the PACS2 E209K genetic 
mouse model established at the Czech Centre for Phenogenomics (CCP), with wild–type C57BL/6 mice serving as controls.
Pacs2^E209K/WT and wild–type C57BL/6 mice were included in the study (8–13 weeks old; n = 6 per genotype; males and females). 
Twelve major organ and tissue types, including soft tissues, skeletal muscles, and bones, were collected and processed using a 
standardized sample preparation protocol. Proteins were extracted, quantified, and digested with trypsin. The resulting peptides were 
analyzed by DIA LC–MS/MS using Orbitrap Fusion and Orbitrap Astral with platform–specific acquisition methods. Data were processed 
using Spectronaut 18 and further analyzed using DIA–Analyst.

The final workflow was successfully applied across all investigated tissue types, yielding deep proteome coverage with approximately 
4,000–10,000 protein identifications depending on tissue and analytical platform. Principal component analysis revealed clear 
separation between Pacs2^E209K/WT and wild–type C57BL/6 samples across multiple tissues, indicating that the workflow captured 
biologically meaningful molecular differences.

Application of the workflow across two generations of Orbitrap technology showed its compatibility with different analytical platforms. 
Orbitrap Astral provided increased proteome depth compared with Orbitrap Fusion, enabling more detailed resolution of tissue–
specific molecular alterations.

This study presents an end–to–end workflow connecting multi–organ tissue collection with DIA proteomics and downstream 
computational analysis. Its application revealed distinct proteomic patterns not only in tissues primarily associated with the neurological 
phenotype of DEE66, but also in tissues outside the central nervous system, highlighting the value of a multi–organ approach for 
comprehensive molecular characterization of genetic mouse models.
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(PO–24) Deep proteomic analysis of zQ175 HD mouse striatum during disease development

Kateřina Vodičková Kepková [1], Jakub Červenka [2], Eleni Voukali [1], Petr Vodička [1]
1.	 Institute Of Animal Physiology And Genetics, CAS
2.	 Institute of Biochemistry and Experimental Oncology, First Faculty of Medicine, Charles University

 E–mail of the presenting author: vodicka@iapg.cas.cz

The HTT knock–in zQ175 mouse strain is an important in vivo model of Huntington’s disease (HD). We previously performed SWATH–DIA 
proteomic analysis of the striatum, the brain region most severely affected in HD, in 12–month–old zQ175 mice. Here, we expanded this 
dataset to include 4– and 8–month–old animals and increased proteome coverage using diaPASEF. Proteomic profiling was performed 
on whole–striatum homogenates and striatal subcellular fractions, including nuclear–enriched, soluble, and insoluble fractions, from 
zQ175 mice at 4, 8, and 12 months of age. Raw data were processed using DIA–NN 2.5.1, and differential protein abundance was 
analyzed with the msqrob2 R package. Across whole–striatum homogenates and subcellular fractions, we quantified 9,611 unique 
protein groups. In total, 3,420 proteins were differentially expressed between homozygous zQ175 and wild–type (WT) mice, while 
803 proteins differed between heterozygous zQ175 and WT mice. The extent of differential protein abundance increased with age, 
consistent with progressive molecular alterations during disease development. In addition, more than 2,500 proteins showed altered 
distribution between soluble and insoluble fractions in HD animals, with these changes becoming more pronounced over time. Overall, 
this study provides a comprehensive proteomic dataset covering more than 9,000 striatal proteins across early (4 months), progressing 
(8 months), and late (12 months) stages of disease in the zQ175 mouse model. The dataset represents a valuable resource for further 
bioinformatic analyses and for identifying molecular pathways and processes associated with HD progression.
This work was supported by the Czech Science Foundation project 22–24983S.
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(PO–25) Multimodal Analysis of Renal Calcification in Hyperphosphatemic Galnt3 Mutant Mice

Sabina Cerulová [1], Michaela Kavkova [2], Karolina Vankova [3], Jan Krivanek [2], Petra Borilova Linhartova [1], Pavel Porizka [3]
1.	 RECETOX, Faculty of Science, Masaryk University, Brno, Czech Republic
2.	 Department of Histology and Embryology, Faculty of Medicine, Masaryk University, Brno, Czech Republic
3.	 Department of Optics and Precision Mechanics, Faculty of Mechanical Engineering, Brno University of Technology, Brno, Czech Republic.

 E–mail of the presenting author: sabina.cerulova@recetox.muni.cz

Ectopic calcifications are pathological deposits of calcium phosphate salts in soft tissues. Although calcium is essential for bone 
formation and maintenance, its accumulation outside the skeletal system can impair tissue structure and function. The kidneys play 
a central role in mineral homeostasis through filtration and reabsorption processes, which are tightly regulated by proteins involved 
in calcium and phosphate metabolism. Osteopontin is one of the key anti–calcification proteins, acting as an inhibitor of pathological 
mineral deposition in the kidney. The aim of this study was to evaluate renal calcification and osteopontin expression in a mouse model 
of hyperphosphatemia.

Renal calcifications were assessed using complementary analytical and histological techniques. Calcium deposits in kidney tissue were 
visualized by Von Kossa staining and analyzed by micro–computed tomography (µCT) and laser–induced breakdown spectroscopy 
(LIBS). Osteopontin localization and expression were evaluated by immunohistochemical staining. Analyses were performed in a mouse 
model exhibiting hyperphosphatemia caused by a mutation in the Galnt3 gene.

Calcium phosphate deposits were detected predominantly in the collecting ducts of hyperphosphatemic mouse kidneys. Elemental 
analysis by LIBS revealed increased calcium–associated signals, particularly in the renal cortex, indicating enhanced mineral accumulation 
in this region. Furthermore, kidneys from Galnt3 mutant mice exhibited markedly reduced or absent osteopontin expression compared 
to controls. The reduction of this anti–calcification protein was associated with increased ectopic mineral deposition within renal tissue.
These findings demonstrate the value of a multimodal approach for studying renal calcification and associated anti–calcification 
pathways. By combining imaging, elemental analysis, and immunohistochemistry, we were able to characterize both the distribution of 
mineral deposits and changes in osteopontin expression in hyperphosphatemic Galnt3 mutant mice. 
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(PO–26) New Approach Methodologies for Neurodevelopmental Disorders: From human iPSCs to Brain 
Organoids

Lenka Hromadkova [1], Lenka Knapova [1], Radislav Sedlacek [1]
1.	 Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences

 E–mail of the presenting author: lenka.hromadkova@img.cas.cz

Introduction: Neurodevelopmental disorders are a heterogeneous group of diseases in which genetic alterations can affect different 
stages of brain development. Human induced pluripotent stem cell (iPSC)–derived 2D and 3D models provide tools to study these 
processes in a human genetic background. These models are becoming an important part of new approach methodologies (NAMs) in 
neuroscience.

Methods: In CCP, we are newly establishing a portfolio of iPSC–based models for studying neurodevelopmental disorders. These 
range from 2D neural cultures to 3D brain organoids. iPSCs are differentiated through neural progenitor cells into neuronal and glial 
populations. For 3D models, we use both unguided and guided brain organoid protocols. Unguided protocols mainly rely on the self–
organization of differentiating cells, while guided protocols use modulation of developmental signaling pathways to promote specific 
brain region identities.

Results: The generated models are evaluated by morphological, immunocytochemical and molecular analyses. The established workflows 
provide complementary human neural models with different levels of complexity. 2D cultures offer more controlled conditions for 
studying cell–specific phenotypes. Brain organoids provide higher cellular diversity and spatial organization. Unguided organoids are 
useful for modeling broader aspects of brain development, while guided protocols allow better control of regional identity.

Outcome: Combining 2D neural cultures with different brain organoid approaches provides a platform for studying the effects of 
disease–associated genetic variants. These models can help us understand the mechanisms of neurodevelopmental disorders and can 
be further used for testing potential therapeutic approaches. 
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(PO–27) Transgenic and Archiving Module: Implementation and Enforcement of the 5Rs Framework

Lucie Dufkova [1], Michaela Krupkova [1], Michaela Vaskovicova [1], Vojtech Dolejs [1], Pavla Dostalova [1], Helena Zvolska [1],  
Katerina Kotyzova [1], Radislav Sedlacek [1]
1. Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences

 E–mail of the presenting author: lucie.dufkova@img.cas.cz

Transgenic and Archiving Module (TAM) is a key part of the Czech Centre for Phenogenomics (CCP). TAM provides complete service, 
from the initial gene–targeting design, generation of the rodent model, to the genotyping, breeding and archiving.
Following the internationally recognized 3Rs principles (Replacement, Reduction, Refinement), the CCP has adopted an expanded 5Rs 
framework, incorporating two additional principles (Reproducibility and Responsibility) essential for modern research.
Although the development of rodent models remains the primary focus of TAM, the module actively promotes the principle 
of REPLACEMENT. Key efforts include the development of advanced in vitro platforms (transgenic cell lines) and in silico systems 
(generation of data for computer modeling) as well as providing technical support for organoid systems research and the production 
of humanized models.

TAM is responsible for the generation of novel genetically modified mice and rats using state–of–the–art technologies that allow the 
REDUCTION of animal consumption. For example, CRE/FLP mediated allele conversions using AAV vectors enables the conversion 
from tm1a to tm1d in a single animal during IVF–based reanimation/rederivation from sperm, resulting in 80% of fully converted 
animals. Furthermore, mouse/rat model generation using programmable nucleases (TALEN, CRISPR/Cas9) via electroporation instead 
of microinjection reduces the number of donor animals, more than 90% of murine embryos continue their development. Furthermore, 
cryopreservation of mouse and rat strains eliminates unnecessary breeding stocks. TAM includes a high–throughput genotyping 
laboratory that ensures rapid and scalable sample processing, optimizes colony management, and guarantees precise research cohorts.
In accordance with the principle of REFINEMENT, TAM implements procedures that minimize distress and suffering in genetically 
modified rodents. Key strategies include, for example, the use of inducible genetic systems to limit pathological phenotypes to the adult 
stage, thereby preventing early developmental defects, along with modern environmental enrichment and precise standard operating 
procedures (SOPs) for working with animals. 

TAM enhances REPRODUCIBILITY through several key approaches: standardization of the genetic background, breeding environment, 
and SPF status; precise characterization of genetic modifications through genotype validation; and the implementation of standardized 
protocols. Furthermore, the cryopreservation of embryos and sperm ensures that experiments can be replicated even years later. 
All processes are supported by detailed documentation and international strain registration (EMMA/Infrafrontier), which provides 
researchers with the transparent data necessary for accurate replication in other laboratories.
TAM follows the principle of RESPONSIBILITY by assuming full accountability for the ethical validity, animal welfare, and scientific 
integrity of the entire process of mouse models generation.

Through these comprehensive efforts, TAM ensures that biomedical research is conducted in accordance with the 5R framework – that 
is, in accordance with the highest current ethical and scientific standards. 
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(PO–28) Behavioural responses towards a familiar caretaker in laboratory mice: Effects of strain and enrichment

Veronika Sekyrová [1], Libor Kopkan [1], Julie Sechovcová [1], Vendula Novosadová [1], Anna Pilařová [1], Radislav Sedláček [1]
1. Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences 

 E–mail of the presenting author: libor.kopkan@img.cas.cz

Positive human–animal relationships (HAR) are an important component of laboratory animal welfare. Environmental enrichment 
(EE) is widely used to promote species–specific behaviours and improve welfare, yet its influence on voluntary interactions between 
laboratory mice and familiar animal caretakers remains insufficiently understood. Voluntary approach towards a familiar caretaker 
may provide a simple behavioural indicator of the animals’ willingness to interact with humans and may therefore contribute to the 
assessment of HAR in laboratory settings. This study examined voluntary approach behaviour towards a familiar caretaker in relation to 
strain and environmental enrichment. The study included 72 laboratory mice from two commonly used strains, C57BL/6J and BALB/c. 
All mice were routinely handled by the familiar caretaker prior to behavioural testing. 

Mice were housed under three enrichment conditions (E0 – bedding; E1 – bedding + nesting material; E2 – bedding + nesting material 
+ shelter) and underwent four repeated behavioural assessments. A 30–s Hand Approach Test was performed in the home cage, 
during which a familiar caretaker placed a motionless nitrile–gloved hand in the center of the cage. Behaviour was recorded by an 
independent observer using predefined assessment criteria. The primary outcome was whether the mouse approached the hand during 
the 30–s test, while approach latency was recorded as a secondary measure. Within four experimental weeks, approach behaviour 
varied descriptively between strains and enrichment conditions. C57BL/6J mice generally showed a higher frequency of approach 
responses than BALB/c mice, with the highest approach rates observed under E0 conditions. In both strains, approach frequency 
decreased with increasing enrichment, from 85.4% to 22.9% in C57BL/6J mice and from 60.4% to 2.1% in BALB/c mice. Approach 
latency was frequently at the 30–s upper limit, reflecting the absence of an approach during the observation period. These descriptive 
patterns indicate variation in voluntary approach behaviour between strains and enrichment conditions, with particularly low approach 
frequencies observed in BALB/c mice under E1 and E2 conditions. Statistical analysis will evaluate the main effects and interactions of 
strain, enrichment and experimental repetition. The findings provide descriptive evidence that strain and enrichment conditions may 
influence voluntary interactions between laboratory mice and familiar caretakers. This study highlights the importance of considering 
strain–specific behavioural characteristics and housing conditions when assessing human–animal relationships in laboratory mice.
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(PO–29) Advanced BSL–3 Animal Models and Phenotyping for Infectious Disease Research and Preclinical 
Testing

Dominik Arbon [1], Barbora Čechová [1], Zuzana Svabenska [1], Federica Gambini [2], Lucie Dufkova [1], Jan Prochazka [1],  
Radislav Sedlacek [1],[2]
1.	 Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences
2.	 Laboratory of Transgenic Models of Diseases, Institute of Molecular Genetics of the Czech Academy of Sciences

 E–mail of the presenting author: dominik.arbon@img.cas.cz

Module of Models of Infectious Diseases at the Czech Centre for Phenogenomics brings together expertise in rodent infection models, 
advanced phenotyping, and high–containment biosafety to support both basic and translational research. The module operates a 
dedicated Animal Biosafety Level 3 (ABSL–3) facility, one of the largest in Europe, with capacity for over 500 cages. This infrastructure 
enables safe and controlled studies of a wide range of human and animal pathogens, including viruses, bacteria, yeasts, and protozoa, 
under both short– and long–term experimental settings.

By combining in vivo infection models with systematic phenotyping, covering immunology, metabolism, histopathology, or physiology, 
the module provides a wide platform for evaluating disease progression, host responses, and therapeutic efficacy. Services include 
preclinical testing of drugs and vaccines, pharmacokinetic and toxicity studies, and detailed pathological assessment.

With integrated project planning, regulatory support, and access to the centre's broad phenotyping and model generation modules, 
the module offers resources for infectious disease modeling and therapeutic or vaccination intervention research. With domestic and 
international collaborations, the infrastructure is becoming a part of wide scientific community focused on infectious diseases research 
and meets the highest safety, ethical and scientific standards.
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(PO–30) Digital Phenotyping & Data Science Module

Vendula Novosadova [1], Maximilian Goleňa [1], Šimon Trčka [1], Igor Varga [1], Olha Pyko [1]
1. Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Vestec, Czech Republic

 E–mail of the presenting author: vendula.novosadova@img.cas.cz

The Data Science Module of CCP provides computational, statistical, and analytical support to both CCP Modules and external 
customers. Our activities span data analysis, biostatistics, software and application development, and the automation of routine 
laboratory processes. We also contribute to education by organizing training workshops in biostatistics and programming.

A central part of our work is the management of phenotyping data, ensuring data quality, performing statistical analyses, and making 
results accessible through public repositories. To support these activities, we develop and maintain dedicated applications such as 
Phenolyze (see figure below), which enables comprehensive analysis of mutant strains generated through the primary phenotyping 
pipeline. We also develop computational tools for image–based phenotyping, including automated 3D analysis of mouse skull and 
whole body morphology to detect subtle changes in shape and size.

Beyond standard phenotyping analyses, we focus on complex biological datasets, including neurobehavioral data generated from 
IntelliCages and other behavioral platforms. We also provide statistical support for GLP–compliant studies, contributing to experimental 
design and ensuring the integrity, reproducibility, and regulatory compliance of data analyses. Our expertise extends to next–generation 
sequencing (NGS), encompassing both DNA and RNA data analysis, as well as large–scale integrative bioinformatics projects that 
incorporate modern machine learning and deep learning approaches.

In addition to scientific data analysis, we develop and maintain the CCP Request System, which supports project planning, service 
requests, workflow management, and financial administration, providing an integrated platform for coordinating research services 
across the center.

Through the combination of data analysis, software development, data management, and collaborative research, the Data Science 
Module plays a key role in enabling high–quality, reproducible, and innovative phenotyping research at CCP.
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(PO–31) Preclinical services at the Czech Centre for Phenogenomics

Gizela Koubkova [1], Sarka Suchanova [1], Ivana Bukova [1], Eva Stefancova [1], Marie Gluscenko [1], Jana Balounova [1], Juraj Labaj [1], 
Ivana Tothova [1], Berwini Endaya [1], Jan Prochazka [1], Radislav Sedlacek [1]
1. Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Vestec, Czech Republic

 E–mail of the presenting author: gizela.koubkova@img.cas.cz

The development of new drugs is an interdisciplinary, time–consuming, and costly process and critically depends on the selection of 
appropriate and predictive preclinical models. Based on the experiences from high throughput phenotyping of mouse models, the Czech 
Centre for Phenogenomics (CCP) offers a broad portfolio of highly standardized, state–of–the–art test assays that can be applied in non–
clinical studies in experimental rodent models reproducing certain features of human disease. Established preclinical tests comprise 
toxicity studies (including GLP–certified), hematological, and biochemical testing of samples taken from animals during toxicity studies, 
determination of active substances, and metabolites in plasma or other biological matrices, histopathology, ECG and echocardiography 
for effects on cardiovascular functions, body composition analysis, monitoring of energy fluxes, substrate utilization, feeding and 
drinking behavior, and locomotor activity, as well as various imaging modalities. The CCP has also implemented neurobehavioral testing 
and established model systems in the field of asthma and lung fibrosis, cardiomyopathy, liver fibrosis, and induced colitis models. 
Preclinical portfolio includes also efficacy tests on models of various infections solved by the module of infectious diseases (MID) and 
testing in established CDX/PDX models. In addition, CCP offers therapeutic testing in established rare–disease models, including models 
of Prader–Willi syndrome, Angelman syndrome, and Netherton syndrome, among others. Where appropriate, these studies can be 
conducted under GLP conditions, generating robust non–clinical data to support the translation of promising therapeutic candidates 
toward clinical development. Finally, we are happy to announce that the GLP toxicology study of CTNNB1 therapy performed at CCP 
was the final preclinical step before the first–in–human clinical trial, which has successfully started and is currently ongoing.
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(PO–32) PDX & Cancer Models Unit

Ivana Tothova [1], Jan Prochazka [1], Radislav Sedlacek [1]
1. Czech Centre For Phenogenomics, Institute Molecular Genetics Of Czech Academy Of Sciences

 E–mail of the presenting author: jan.prochazka@img.cas.cz

The PDX & Cancer Models Unit provides advanced in vivo cancer modeling platforms encompassing patient–derived xenografts 
(PDX), cell line–derived xenografts (CDX), and genetically or chemically induced tumor models. By integrating orthotopic implantation 
strategies with rigorously controlled experimental designs, the Unit enables the development of biologically relevant models that 
closely recapitulate tumor initiation, progression, metastasis, and clinically meaningful therapeutic responses. 

The platform supports comprehensive experimental workflows, ranging from tumor engraftment and expansion to longitudinal 
monitoring, multimodal phenotyping, and preclinical efficacy studies. Tumor growth and dissemination are evaluated using 
complementary approaches, including in vivo bioimaging, histopathology, immunophenotyping, and molecular profiling. These 
methodologies provide detailed insights into tumor biology, disease progression, and mechanisms underlying treatment response.

Through integration with other CCP core units, the platform facilitates the parallel assessment of therapeutic efficacy, toxicity, and 
systemic treatment effects. This multidisciplinary approach enables robust stratification of tumor behavior and therapeutic sensitivity 
while supporting the identification and validation of novel therapeutic strategies. By providing clinically relevant preclinical models and 
state–of–the–art analytical capabilities, the PDX & Cancer Models Unit serves as a key resource for cancer research, drug development, 
and precision oncology.
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(PO–33) Metabolomics Unit

Berwini Endaya [1], Lukáš Kučera [1], Klára Dohnalová [1], Kryštof Klíma [1], Jan Procházka [1], Radislav Sedláček [1]
1. Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Vestec, Czech Republic

 E–mail of the presenting author: berwini.endaya@img.cas.cz

The Metabolomics Unit provides in–depth characterization of metabolic phenotypes, extending standard biochemical profiling 
toward system–level analysis of metabolic pathways. By combining high–resolution liquid chromatography–mass spectrometry 
(LC–MS) and spatially resolved MALDI imaging that can be integrated with spatial proteomics and functional histology, the platform 
enables identification of metabolic alterations and their mechanistic context across tissues, biofluids, and potentially, in whole–
mount rodent models, which is currently 
under development. These capabilities support 
interpretation of gene/protein function and 
metabolic mechanisms under normal, disease, 
and developmental conditions, and preclinical 
model metabolism under physiological, 
therapeutic, and experimental intervention 
conditions. The Unit also supports advanced 
applications including lipidomic profiling, drug 
pharmacokinetic studies, and isotope tracing–
based flux analyses. Altogether, our workflow 
portfolios provide mechanistic insights into 
metabolic regulation/dysregulation across 
biological samples and models with robust 
readouts for basic and preclinical scientific 
studies. 
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(PO–34) Immunology Unit

Jana Balounova [1], Kristina Vicikova [1], Kamila Krizova [1], eronika Forstlova [1], Michaela Simova [1], Ondrej Honc [1]
1. Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Vestec, Czech Republic

 E–mail of the presenting author: jana.balounova@img.cas.cz

As an integral part of the terminal screen, immunophenotyping involves characterization of immune cell populations in terms of their 
cellularity and phenotype using multicolor flow cytometry (FCM). The procedures are based on standard immunophenotyping protocols 
of the Adult and Embryonic Phenotype Pipeline that has been agreed by the research institutions involved: IMPReSS –International 
Mouse Phenotyping Resource of Standardised Screens and beyond. Based on IMPC guidelines, we have developed a comprehensive 
immune–phenotyping panel enabling discrimination of various populations of lymphoid and myeloid cells in the mouse spleen or other 
tissues (peripheral blood, lymph nodes, thymus, bone marrow, peritoneal lavage, intestine) https://www.mousephenotype.org/impress/
ProcedureInfo?action=list&procID=1463&pipeID=44. Additionally, we routinely use FCM assays to analyze cell populations in mouse 
blood, embryonic as well as adult hematopoiesis, thymus and tumor microenvironment under steady state or infection. To characterize 
the PDX models developed at CCP, we have optimized FCM panels to determine human leukocyte populations in humanized mouse 
strains. Moreover, we can design a suitable FCM panel to detect, characterize or purify cell populations of interest.
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(PO–35) Biochemistry and Haematology Unit (CCP, Preclinical Evaluation Module)

Juraj Labaj [1], Mariia Gluscenko [1], Eva Stefancova [1], Mariia Nehrych [1], Jan Prochazka [1], Radislav Sedlacek [1]
1. Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Czech Republic

 E–mail of the presenting author: juraj.labaj@img.cas.cz

Clinical Chemistry (the study of the chemical composition of the blood plasma/serum), haematology (the study of the blood cellular 
components and acid–base balance), and urinalysis (analysis of chemical and cellular composition of urine) are integral part of clinical 
pathology which provides a quantifiable way to assess animal health and to diagnose disease and toxicity. Clinical chemistry analyses of 
plasma/serum and urine comprise of metabolites, ions, enzymes, and serological quantifications that could be used to assess metabolic 
and functional abnormalities of different organs of the body. Examination of whole blood for haematology may reveal pathologies or 
treatments that affect blood cell populations and coagulation. 

We use advanced analytical platforms maintained at high standards with methodologies following robust screening protocol by the 
International Mouse Phenotyping Resource of Standardized Screens (IMPReSS). Furthermore, the Biochemistry and Haematology Unit 
is a GLP (Good Laboratory Practice) – certified, SUKL (State Institute for Drug Control, ČR) – audited laboratory capable of analyzing 
samples from pre–clinical studies. The Unit can likewise measure multitude of biomolecules from a single sample using different panels 
for multiplex immunoassays and tested kits for individual analytes. Multiplexing is done by a bead– and flow cytometry–based assay 
utilizing Luminex® xMAP® technology in a flexible analyzer. 
More information at www.phenogenomics.cz/phenotyping/biochemistry–and–haematology/. 

Instrumentation and Technologies: 
CLINICAL CHEMISTRY PLATFORMS: 
The Beckman Coulter AU480 Clinical Chemistry Analyzer – Electrolytes, enzymes, and organic analytes can be measured as part of a 
clinical chemistry panel. Available panels include: liver, kidney, pancreas, inflammation, lipid, cardiac & muscle, anemia, bone and IMPC. 
The Siemens CLINITEK Advantus® Urine Chemistry Analyzer – utilizes reflectance spectrophotometry to semiquantitatively analyze 
urine test strips. 

HAEMATOLOGY PLATFORMS: 
The Mindray BC–5300 Vet or BC–30 Vet analyzers – for measurement of veterinary complete blood count and WBC differentials. 
The Siemens Sysmex® CA–560 Automated Blood Coagulation Analyzer – for measuring different blood coagulation parameters via 
coagulation, chromogenic, or immunoassay methodology (bottom). 
The ABL90 FLEX PLUS blood gas analyzer – acid–base balance cassette analyzer for determination of internal environment parameters, 
electrolytes, metabolites, total hemoglobin and its derivatives

IMMUNOASSAY PLATFORMS: 
Singleplex ELISA assays or multiplexing using spectrophotometer or the Bio–Plex® 200 Luminex. Samples that can be analyzed include 
serum/plasma, lavages, urine, milk, culture media, and cell/tissue culture supernatants.
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(PO–36) Histopathology Unit (CCP, Preclinical Evaluation Module)

Olha Fedosieieva [1], Juraj Labaj [1], Hana Hola [1], Antonia Mastrangeli [1], Pavlina Mackova1, Salwa Hawko [1], Ella Nehrych [1],  
Sarka Suchanova [1], Jan Prochazka [1], Radislav Sedlacek [1]
1. Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Czech Republic

 E–mail of the presenting author: olha.fedosieieva@img.cas.cz

The Histopathology unit is one of the largest units of the CCP Phenotyping Module and provides service for a broad range of research 
community including users working with non–rodent material. The unit is particularly engaged in experimental pathology. The 
work flow of the histopathology laboratory covers all procedures from gross morphology through various staining techniques and 
fluorescent slide scanning to pathology description. Complete necropsy of mouse/rat is performed by veterinary pathologist and all 
macroscopic findings are documented. Almost all steps in tissue processing and slide preparation are automatized to achieve the 
highest levels of reproducibility and quality. The lab offers H&E staining done by automated stainer, wide range of special stains and 
immunohistochemistry. The microscopic evaluation of histological samples is done by pathologist and complex report with picture 
documentations is a standard. Most of activities are conformed to Good Laboratory Practices (GLP).

Instrumentation & technologies:
Tissue processing: Leica ASP6025 – The most modern vacuum tissue processor 
Sectioning fresh specimens: Vibratom Leica 1200 – automated vibrating blade microtome
Slide staining: MultistainerLeica ST5020 in conjunction with Leica CV5030 Coverslipper – an exceptionally versatile stainer–coverslipper 
workstation; Ventana Benchmark Speial Stains – Automated slide stainer for special stains; Ventana Discovery ULTRA – Automated 
stainer for immunohistochemistry and in situ hybridization

Microscopy and analysis: Carl Zeiss Axio Imager.Z2 – motorized microscope imaging station, capable of both brightfield and fluorescence 
capture; Leica DM3000 – Semi automated high–throughput brightfield microscope system

Slide scanning: 
Carl Zeiss Axio Scan.Z1 – Combined brightfield and fluorescence slide scanner with ability to also scan histotopograms. Equiped with 
ultra–fast LED fluorescent module and 7 different excitation/emission filters.
ConaPat – Tracking system.
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(PO–37) Bioimaging & Embryology Unit

Michaela Procházková [1], František Špoutil [1], Veronika Martínková [1], Sylvie Červenková [1], Barbara Pavlíková [1],  
Lucie Ungermanová [1], Jan Procházka [1], Radislav Sedláček [1]
1. Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Czech Republic

 E–mail of the presenting author: frantisek.spoutil@img.cas.cz

The unit also provides the knowledge base for conditional gene inactivation, embryonic tissue isolation and dissections for OMICs or 
establishment of primary cell cultures. The key technological base of our work lies in 3D imaging with μCT which allows visualization not 
only of mineralized tissues but also of soft tissues with use of appropriate contrast with resolution from 100 down to 0.5 μm. The BIE 
unit also provides comprehensive data analysis platform. Besides the 3D imaging, the unit is equipped with whole body imaging system 
for imaging of fluorescence and bioluminescence reporters in mice and rats in vivo. This technology is very advantageous, especially 
for imaging of cancer models.

Physiological processes like inflammation, kidney function or specific enzyme activity can be also non–invasively imaged and evaluated.
The unit also provides functional assays on primary cells or their isolation for multiOMICs, offers harvesting and phenotypization 
of embryos or dissection of embryonic tissues followed by organ culture or primary cell line setup, alternatively including lineage 
immortalization. We can also visualize gene expression by different methods both in whole mount and on sections. These approaches 
help to substantially accelerate the research of genes whose mutations cause severe developmental, often embryonic lethal phenotypes.
Examples of recent papers:

Genetic background affects neutrophil activity and determines the severity of autoinflammatory osteomyelitis in mice. Pavliuchenko 
et al., J. Leukoc. Biol. 117(1), 2025

De novo EHMT2 variants cause an autosomal dominant EHMT2–related Kleefstra syndrome via loss of G9a methyltransferase activity. 
Hnízda et al., Nat Commun.  17, 2026
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(PO–38) Metabolism Unit – Phenotyping Module – Czech Centre for Phenogenomics

David Pajuelo Reguera [1], Tetyana Oros [1], Jan Prochazka [1], Radislav Sedlacek [1]
1. Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences

 E–mail of the presenting author: david.pajuelo–reguera@img.cas.cz

Genetically modified mouse models are indispensable for elucidating the specific gene function, including those involved in the energy 
metabolism and glucose homeostasis. Our research initiates with foundational phenotyping, including intraperitoneal glucose tolerance 
tests, non–invasive body composition analysis, and indirect calorimetry. These tests establish a baseline for subsequent in–depth, 
hypothesis–driven studies.

Environmental chambers equipped with adjustable light:dark cycles, humidity, and temperature settings facilitate the performance of 
cold challenges, thermoneutral studies, and alterations in light–dark patterns. We collect indirect calorimetric data from mice or rats 
undergoing these environmental challenges. Additionally, we can evaluate the impact of specialized diets, such as high–fat diets, on 
overall metabolism. 

To investigate glucose metabolism in detail, we employ several tests: basal and maximal blood insulin concentrations are measured 
during glucose tolerance tests, while insulin sensitivity is assessed using insulin tolerance tests. These complementary methodologies 
aid in explaining potential defects in glucose metabolism resulting from genetic modification or specific treatments.

Our team has integrated telemetry of physiological parameters, including body temperature at two body locations and real–time blood 
sugar measurements. These parameters can be monitored in home–caged mice or in conjunction with indirect calorimetry.

We utilize non–invasive body composition analysis based on TD–NMR technology, which offers a swift and accurate approach to 
determining lean and fat mass, as well as free fluids in mice and rats. The non–invasive nature and rapid analysis allow for repeated 
measurements of body composition over time.

Like all units at CCP, our metabolism services benefit from integration with other units of the centre, enabling the systemic and 
comprehensive characterization of experimental rodent models.

Instrumentation & technologies
– Indirect Calorimetry including activity, food and water monitoring intake (PhenoMaster TSE Systems).
– Stellar Telemetry antenna & wireless monitoring dual temperature transmitters (TSE Systems) and glucose blood concentration (DSI).
– Body composition analyzer by Time–domain Nuclear Magnetic Resonance (TD–NMR) using (Minispec LF90II, Bruker)
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(PO–39) Vision Unit – comprehensive ocular phenotyping in rodent models

Marcela Pálková [1], Jiri Lindovsky [1], Kvetoslava Klajblova [1], Miles Raishbrook [1]
1. Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences

 E–mail of the presenting author: marcela.palkova@img.cas.cz

The Vision Unit, as part of the Phenogenomics Centre, provides comprehensive imaging and functional assessment of ocular structures 
in experimental rodent models. The primary focus is the longitudinal characterization of ocular morphology and retinal changes in 
physiological and pathological conditions, including models of retinopathy and diabetes.

A range of high–resolution, non–invasive imaging techniques is used to characterize the anterior segment, retina, and retinal 
vasculature. The anterior segment is examined using the Pentacam Oculus HR, which enables quantitative assessment of the cornea, 
lens, and anterior chamber from multiple imaging angles. Retinal morphology is assessed using spectral–domain optical coherence 
tomography (OCT; Heidelberg Engineering), while optical coherence tomography angiography (OCT–A), fluorescein angiography (FA), 
and indocyanine green angiography (ICGA) provide detailed information on retinal and choroidal vascular structures.

OCT enables quantitative evaluation of retinal thickness and individual retinal layers, as well as assessment of optic disc morphology 
and other structural features. Retinal vascular architecture is further characterized by parameters including vessel density, vascular 
junctions, and vessel endpoints within defined regions. Repeated examinations allow longitudinal monitoring of disease progression 
and morphological changes over time while minimizing animal handling and enabling the non–invasive follow–up of individual subjects.
To complement morphological assessment, retinal function is evaluated by electroretinography (ERG), which measures light–evoked 
electrical responses of retinal cells and provides information on the functional consequences of observed structural abnormalities. 
Intraocular pressure is additionally measured using rebound tonometry (Icare TONOVET Plus) as an important parameter of ocular 
health and function.

The combination of multimodal imaging and functional assessment provides a comprehensive platform for ocular phenotyping and 
enables the integration of structural, vascular, and functional parameters within individual experimental animals. This approach 
supports the characterization of disease phenotypes, evaluation of disease progression, and assessment of treatment–related changes 
in experimental models.

With the increasing volume and complexity of acquired retinal imaging data, automated image analysis represents an important next 
step toward improving the efficiency, reproducibility, and objectivity of retinal phenotyping. The Vision Unit is therefore currently 
collaborating with the Czech Technical University in Prague (CTU) on the development of an automated approach for the detection and 
classification of retinal pathologies based on annotated retinal images (Octopus Project). The development and methodology of this 
AI–based approach are presented in a separate abstract.

The Vision Unit also contributes to a range of collaborative research projects focused on ocular phenotyping and vision–related 
research.
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(PO–40) Neurobiology & Behaviour Unit

Kateryna Pysanenko [1], Andrea Sabotova [1], Pavel Jina [1], Jiri Lindovsky [1], Jan Prochazka [1], Radislav Sedlacek [1]
1. Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Vestec, Czech Republic

 E–mail of the presenting author: kateryna.pysanenko@img.cas.cz

Genetic engineering provides powerful opportunities to investigate the molecular mechanisms underlying a wide range of human 
diseases. Neurobehavioral studies employing transgenic animal models enable researchers to uncover the genetic factors involved in 
neurological and psychiatric conditions, including anxiety, schizophrenia, mood disorders, and Parkinson’s disease.

The Neurobiology and Behaviour Unit conducts an extensive set of tests to evaluate motor abilities, cognitive functions, emotion, 
sensory processing, as well as neurological and gait impairments in transgenic mice. We offer standardized primary and secondary 
phenotype screens based on IMPC (International Mouse Phenotyping Consortium) protocols (https://www.mousephenotype.org/
impress). Primary/mandatory screens include modified SHIRPA and dysmorphology evaluation, Open Field, Grip Strength, Acoustic 
Startle and PPI, Light/Dark Box, and Fear Conditioning. The Unit also offers more specific secondary/optional screens that comprise 
tests evaluating animal emotionality and affect (Elevated Plus Maze, Forced Swim Test, Tail Suspension Test), cognitive function (Cued 
and Contextual Conditioning, Context Discrimination, Y–Maze Spontaneous Alternation, Barnes Maze, Novel Object Recognition), 
neuromotor abilities (RotaRod, Gait Analysis – MotoRater, Digigait), pain sensitivity (Hot/Cold Plate, Tail Flick, Plethysmometer, von Frey 
Test), social preference, and last but not least evaluation of animal cognitive function and circadian activity in more natural conditions 
in IntelliCages. Social group housing in a large enclosure, free from human handling stress, equipped with multiple gadgets in IntelliCage 
provides environmental enrichment beyond typically employed protocols.
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(PO–41) Hearing & Electrophysiology Unit

Jiri Lindovsky [1], Marcel Bochin [1], Kvetoslava Klajblova [1], Miles Raishbrook [1], Jan Prochazka [1], Radislav Sedlacek [1]
1. Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Vestec, Czech Republic

 E–mail of the presenting author: jiri.lindovsky@img.cas.cz

The unit provides electrophysiological methods for functional testing of hearing and vision in laboratory rodents, while also supporting 
broader applications in neural and systemic bioelectric signal acquisition.
In principal, techniques used are based on recording of electric potentials of sensory pathways evoked by relevant stimuli. Presence 
or absence and size or form of the evoked potentials is then interpreted as a correlate of activity and functional status of individual 
structures of the nervous system.

Hearing is mainly tested using the Auditory Brainstem Response (ABR), which is a sound–triggered electrical signal recorded by small 
needle electrodes placed under the skin on top of the animal’s head. This signal reflects the combined activity of nerve cells involved 
in hearing, starting from the auditory nerve and continuing through the cochlear nucleus, superior olivary complex, and the inferior 
colliculus. Vision is assessed using Electroretinography (ERG) and Visual Evoked Potentials (VEP). ERG records the retina’s electrical 
response to light. Signals are collected by a golden wire electrode from the surface of the eye under different lighting conditions, 
stimulus strengths, and timing setups, allowing to evaluate the function of specific retinal cell types. VEP is recorded from the back of 
the animal’s head and shows activity in the final part of the visual pathway, the visual cortex.

We also provide techniques for delivering drugs, viral vectors, or cell–based therapies directly into brain tissue via a stereotaxic surgery. 
This approach bypasses the highly selective blood–brain barrier and can be done either as a single injection or through repeated dosing 
using a permanently implanted cannula.

Recently we established recording and analysis of ultrasound vocalizations (USVs) emitted by newborn pups and adult mice.
 

mailto:jiri.lindovsky%40img.cas.cz?subject=


Poster session

CCP Phenogenomics Conference 2026  Back to "Content"]108



Poster session

 Back to "Content"] CCP Phenogenomics Conference 2026 109

(PO–42) High–Resolution Ultrasound for Prenatal Phenotyping and Perinatal Therapeutic Interventions

Kristýna Neffeová [1], Petr Macek [1], Simara Ackermann [1], Jan Procházka [1], Radislav Sedláček [1]
1. Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Vestec, Czech Republic

 E–mail of the presenting author: kristyna.neffeova@img.cas.cz

High–resolution ultrasound provides a powerful, non–invasive platform for longitudinal phenotyping from embryonic development 
through the neonatal period to adulthood. At the CCP, IMG’s Cardiovascular Unit provides advanced ultrasound imaging and ultrasound–
guided interventions in mouse and rat models using the Vevo F2 high–frequency ultrasound system (FUJIFILM VisualSonics), equipped 
with photoacoustic imaging.

During pregnancy, ultrasound enables longitudinal monitoring of gestation, in vivo assessment of embryonic cardiac morphology and 
function, and characterization of placental and fetal circulation. Doppler imaging can be used to assess umbilical and placental blood 
flow, while photoacoustic imaging provides information on tissue oxygenation, including oxy– and deoxyhemoglobin distribution and 
responses to hypoxic challenges.

High–frequency ultrasound is also particularly valuable for minimally invasive, image–guided interventions in neonatal animals. Targeted 
intracardiac injections allow precise delivery of viral vectors, therapeutic compounds, cells, or other agents into the ventricular lumen, 
myocardium, or pericardial space. Ultrasound guidance can similarly support targeted delivery into the circulation and other organs.
In neonatal models, intracranial and intracerebroventricular applications can be combined with imaging of brain morphology, 
cerebral vascularization, and blood flow. The same platform can also be used in experimental oncology, including ultrasound–guided 
administration of tumor cells followed by longitudinal monitoring of tumor growth and vascularization.

Together, high–resolution ultrasound and photoacoustic imaging provide a versatile platform combining prenatal and neonatal 
phenotyping, longitudinal disease monitoring, and precise image–guided delivery of therapeutic or experimental agents.
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(PO–43) Cardiovascular Unit

Petr Macek [1], Kristýna Neffeová [1], Simara Ackermann [1], Jiří Lindovský [1], Jan Procházka [1], Radislav Sedláček [1]
1. Czech Centre for Phenogenomics, Institute of Molecular Genetics of the Czech Academy of Sciences, Vestec, Czech Republic

 E–mail of the presenting author: kristyna.neffeova@img.cas.cz

Cardiovascular function is a key determinant of overall physiological health and is frequently affected in both genetic and acquired 
diseases. At the CCP, IMG’s Cardiovascular Unit provides a diverse range of services designed to investigate cardiovascular traits in 
rodent models, including mice and rats.

We employ various non–invasive techniques, such as echocardiography, using high–resolution ultrasound for the detailed assessment of 
cardiac and vascular structures. This approach allows us to analyze blood flow patterns, cardiac chamber function, and other functional 
parameters. Our Cardiovascular Unit performs examinations in fetuses, pups, and adult animals, offering advanced methods such as 4D 
visualization and strain analysis for comprehensive cardiac evaluation. Electrocardiography enables us to monitor the electrical activity 
of the heart in both conscious and anesthetized rodents. Additionally, we measure blood pressure to further assess cardiovascular 
function.

Our sonography services also include pregnancy monitoring, blood flow assessment in various anatomical structures, and quantification 
of tumor size and vascularization. Our imaging expertise therefore extends across multiple organ systems. A notable feature of our 
services is ultrasound–guided injection, which enables the precise delivery of small volumes of substances, such as viral vectors or 
drugs, into specific organs or tissue regions at different developmental stages.

An additional innovative method available in our unit is photoacoustic imaging using the Vevo system. This hybrid technique combines 
the high spatial resolution of ultrasound with the molecular sensitivity of laser–induced photoacoustics, allowing real–time, non–
invasive assessment of tissue oxygenation, perfusion, and vascularization. It can also provide information about tissue components 
such as collagen and lipids, which can be particularly useful, for example, in the assessment of liver steatosis and fibrosis.

We also investigate cardiovascular responses by applying controlled physiological stress tests, such as treadmill–based exercise protocols 
or pharmacological stimulation, to mimic or reveal pathological conditions. Complementing these in vivo approaches, we study isolated 
cardiomyocytes using the Langendorff perfusion and isolation technique and the xCELLigence CardioECR system, enabling real–time 
analysis of cardiomyocyte contraction and electrical activity.

Our work aims to elucidate gene function and better understand disease mechanisms, thereby contributing to the development and 
refinement of therapeutic strategies with potential relevance to human health.
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