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CCP:

Service to the scientific community & building resources

>1000 CRISPR genes !

150
Total 117 CRISPR
genes in 2025
100
Im
IMPC
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CCP- requests for services :

high stable demand with increasing number for large preclinical services

Total requests in user categories:
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' " 'From models to
|| causal mechanisms,

from mechanisms

‘ ‘ r
. INFRAFRONTIER /, i to medicine ...
| s \’Q\w

-
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... advanced rodent
model generation,
systemic as well

as specialized

phenotyping and
archiving and
distribution of
models that mimic
health and disease are
the core services of
INFRAFRONTIER ...
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L‘t}' ABOUTTHEIMPC DATA  HWUMAN DISEASES PUBLICATIONS NEWS BLOG

‘ffﬁ?@ I M PC Data release 24 is now here with over 138 million
data points! Total of 9,605 knockout genes are
phenotyped. Read more >

GENES PHENOTYPES HELFR, NEWS, BLOG
Search All 9605 Knockout Data

(1) What you need ta know about IMPC data

9605 total knockout genes
phenotyped

» Number of phenotyped lines: 10341
» Statistically Sgrificent Calls: 111664

What you need to know about IMPC data

» ‘We generate our own data, it is not aggregated from publicetions

» Data Releasa Version: 24

» Published 16 March 2026

> We sre targeting genes that are pet to be stodied

We have standardised production methods 1o knock out genes

o Mutanis and wildtype mece tested under the same phenotyping protocols _

e PTR' EPTRI Scientific Meeting | 28-29 July 2026 | Warsaw, Poland BIMG
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IMPC: ission and goals  #& # = o

L B

.....to generate a comprehensive catalogue of 0 Ayt N Somes 0 N
mammalian gene function and provide the

foundations for the functional analysis of
human genetic variation

4, Amnotate with Mammalian Phenolype lerma

2. Phanotype mice

= insight into the function of every gene by the creation 5. Quality Control and Data Validation

and analysis of null mutations 2a. Embrya Zb. Early adult pipeline

i . 6. Data available from the IMPC website
= relationship between genome and phenome by the

generation of putative human pathogenic variants in
both coding and non-coding sequences - T

International Mouse Phenctyping Consortium

e PT R I EPTRI Scientific Meeting | 2¢
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Phenotype traits:
Open access

Search All 7022 ¥nockout Data
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Phenotyping platform

Biochamistry & Hoamaotology Cordiovasculor

Biostatistics & Bioinformatics

Electrophysioiogy Histopothology immunoiogy Lung Function

Matabolism Neurobioclegy & Behavios Metabolomics POX & Cancer Models

€PTRI
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........ towards rare/pediatric diseases
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. — Systematic phenotyping pipeline

towards specialized phenotyping

IMPC/CCP standard phenot'

/ping ,lego’ bri

The outer body can easily slide to

éOO—lOOO arametres
g the outside to expose the skeleton.

Rat phenotyping pipeline
When closed the space between
. \ the outer body and the skeleton
& isdmm,

Czech Academy =
of Sciences B



ff” Creating Preclinical Models for Rare Diseases: RD-Factory as a Platform, Netherton Syndrome as a Case Study
\ y

Czech Centre
for Phenogenomics

Pheno-pipeline: specific analysis ,Phenolyzer 2‘

https://tesla.img.cas.cz/apps/ccp/phenolyze-2/

>
Selection type of analysis Fanas Fial
—— s s e epiem D i S [ER p—— Fri e e e — a2 e P . [ B CErayGECn
. E 1585 W Kremen]
iy E 150| ___*___
St E 145 *
- 2 1an)
- =
oy 1as;
M [ T L 1 sl
. i3 — LEIEAT I Thnel CATEGORY CEFBLAEMNT Sp7 ®mmranl
7 ow o B e S AT I e
_ E | " I -I.l‘ T - . 1
.\; I- ! ._.' |E i an 2 P
= m [ .'.- 3 T
a ..-! l... $ --Iili Iillll‘h
----- . [—" [—y [J— | _" 'I =1=IF l a®
Phenolyzer 2
tool for plotting, analysis and access to data in our database
Statistics and visualizations can be for go multiple genes.
Successfully deployed for public use
https://ccp-tools.img.cas.cz/apps/phenolyze-2/
>  Selection of time span for WT Added volcano plots. Phenolyzer integrates advanced methods such as principal component
analysis (PCA), correlation, and regression analyses

Selection procedure, parameter and Gen Subgroup analysis based on allelic configuration

Vastly improved performance of the applications

o PTR| EPTRI Scientific Meefing | 28-29 July 2026 | Warsaw, Poland IMG
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CCP‘s Juvenalis study:
phenotyping juvenile mice to understand pediatric diseases

= Many rare diseases manifest in childhood, when organ systems are still developing;
therefore, adult-only phenotyping can miss early, disease-relevant phenotypes.

= Juvenile phenotyping in mice (from early postnatal stages up to adulthood) allows us to
capture dynamic changes in immune, skeletal, and cardiac development that mirror pediatric
disease trajectories.

= The Juvenalis study establishes age-matched baseline data in wild-type animals and applies
tailored pipelines to subviable mutant strains that cannot complete the full IMPC screen.

= Using these baselines, we can interpret early phenotypes in subviable strains and connect
them more directly to pediatric presentations of rare human diseases.

ePTRI
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CCP’s Juvenalis study:

Example control data baselines (10 females, 10 males)

Body weight by age and sex Tibia length by age and sex Spleen weight by age and sex
205 —
5 ) I 0.09 4
- 30 4 _E 15 4 o
Ay =l =z
g o = 0.06-
. ™ 104 5
8 10+ = 2
o - v 0.03 4
l:l r | 1 ¥ L] 1 L l:l T L 1 ¥ L] 1 [].l:]t} I I ] L L] L |
0 2 4 b 8 10 12 0 2 4 b 8 10 12 i 2 4 b 8 10 12
== female == pmale = female == mmale == fomale == male
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CCP’s Juvenalis study:
Immunology pipeline: the dynamics of immune system development
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CCP’s Juvenalis study:
Immunology pipeline: the dynamics of immune system development
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CCP‘s Juvenalis study:

All tested strains show increased blood neutrophils, suggesting an imbalance in the immune system

mouse-model examples:

= Fgf23 mutant:

Early skeletal phenotypes measured up to 6 weeks,
modelling disturbed bone and mineral metabolism relevant
to pediatric skeletal disorders.

= Tcirgl mutant:

Strong juvenile immune and cardio phenotypes measured
up to 3 weeks, reflecting early-life immune imbalance and
altered cardiac maturation.

®" Fnipl mutant:

Immunology and cardiac phenotyping up to 12 weeks,
capturing prolonged developmental effects on immune
system and heart relevant to childhood-onset rare disease.

ePTRI

Neutrophils % CD45+ cells by age and sex
AEIEIEE R ER R EANAE

10

i

hF3

4

Meutrophils % CD45+ cells

‘ ﬁa”_ *ié_ ﬁ* a +én
A
. | |
T ’ ; |y

EPTRI Scientific Meeting | 28-29 July 2026 | Warsaw, Poland



N,

Creating Preclinical Models for Rare Diseases: RD-Factory as a Platform, Netherton Syndrome as a Case Study

Czech Centre
for Phenogenomics

€PTRI

New Strategic Goal
Rare Diseases - Pathogenic Gene Variants

l M P C Current patient needs

International Mouse Phenotyping Consortium

The Function of Human technological

Genetic Variation
development

&
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A statement and details of the IMPC's
epals for the nexr ten years:

Goal1

Complete the generation of a null mouse
mutant resource for the coding genome
rhar delivers a comprehensive catalogue

of mutant strains available ro study
mammalian gene function,

oal 2
Design and produce a genome-wide
mouse strain resource of human disease-
associated coding variants associated with
rare disease thar can be used for validation

of putative functional variants and insight
into disease mechanism(s}.

Goal 3

[esign and generate mouse strains thar
maodel genetic variation in the non-
coding penome for the IMPC and dhe
elobal research community  use in a
collective effort to assess functionality and

mechanism(s) in health and disease,

Phenotype mouse strains with null
mutations, human-disease coding
yvariants, and variants in the non-codin

gENOTM
catalogue of bascline information on
mammalian gene funcoon, validare
putative funcrional variants, examine the
effects of murations in the non-coding
genome, and provide data-driven insighe
into disease mechanismis) and other

I'Ih I_"III:'I'T}']::"i-I.: OLIECOTIES,

Towards Rare Diseases - pathogenic gene variants
for the period: 2027-2035

Goal g
Explore genetic context to realise the
wider potential for mouse functional

studies to provide models and mechanistic
therapeuric developge

copventional li|||.'|.||u'|.|r'i|.'. and For prex ESIFN
medicing.

Develop dara integration, analysis, and
visualisation approaches to transiate

TR e TT R TR AR | LT -
human gene and discase knowledge base
and vice versi, underpinning synergics

in the fundamental understanding of
generic and discase systems — enabled and
strengthened by dynamic interactions and
nerworks with human genome centres,
clinical genetics consortia, and data-
curited biohanks thar we serve.

EIMG
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the Czech Centre for Phenogenomics ;ff"

together with

>

the Institute of Molecular and Translational Medicine, IMTM

and other partners announces

RD (rare disease)-Factory programm:

the research programm to tackle rare diseases and their therapies

e PTRI EPTRI Scientific Meeting | 28-29 July 2026 | Warsaw, Poland

BIMG
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OPEN CALL FOR RD/GENE NOMINATIONS

We are pleased to announce the RD-factory PROGRAM call for proposals for preclinical studies on pathogenic gene
variants causing rare human genetic diseases. The objective is to:

= create a suitable mouse model (disease-associated coding variants associated with rare disease) for the
description of disease development and for therapy testing.

= design and test new therapeutic and curative gene and small molecule and biological and/or cellular therapies.

= test new appearing drugs and therapeutic approaches.

= provide services for development of novel diagnostic approaches for rare diseases, including the diagnostic,
prognostic, predictive and monitoring biomarkers.

Online Application started October 1, 2024

There is no deadline for submissions, and nominations can be made any time.

€PTRI BIMG



RD - factory program — continuous call :

Nomination and Evaluation Process

= The nomination call is open now till December 2026, with potential for extension.

" Proposals are be submitted through the CCP online form and evaluated in average
within four weeks of registration.

= Nominations not selected initially will be reconsidered at re-evaluation workshops
scheduled for July and December 2026.

Selection

The selection from nominated rare diseases had several aspects:

= selected diseases are currently not sufficiently researched and are not being
intensively worked on elsewhere in the world.

= We also evaluated whether our expertise could advance knowledge about these
diseases and whether the proposal is feasible regarding capacity and funding.

ePTRI EIMG
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Selection process

Q.’

;"

Possibilities to interact with
research communities,
maximal usage of the
models

Nomination Check for existing Assess our Larger community
analyzed, research program technical can benefit
information or therapy capacity,
completed feasibility
mEL e - - |
Saleny arad BMe iy al TEHA- 102 In Pedidine Farekis $h Al Syadnems MANEA
Esonieiet) == n-lorem - we~
1__-" ""__I MASTS
@ FOUNDATION  sers
MEDIEL
> Sy \/lx The Jackson
o7 Laboratory
ki
MORCT
" MTAR
MTOR
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RD - Factory program:

1%t round
CTNNB1 Syndrome
MADD Deficiency

Pitt Hopkins Syndrome

Harlequin Ichthyosis

Canavan Disease
Bloom Syndrome

ADSL Deficiency

KCNH1-Related Developmental and
Epileptic Encephalopathy

Liang-Wang Syndrome (LIWAS)

YWHAG Developmental and Epileptic
Encephalopathy

Lessel-Kreienkamp Syndrome (Ago2)

Developmental Epileptic
Encephalopathy (DEE65)

2" round
LCHAD deficiency
DEAF1 Syndrome — DEAF1

Ataxia Telangiectasia — ATM

Familiar Mediterranean Fever (FMF) —
MEFV

DEE PACS2 syndrome — PACS2
AGO1-related syndrome

CFC Syndrome Type 4 — MAP2K2
SATB2-associated syndrome (SAS)

ARSACS (Autosomal Recessive Spastic
Ataxia) — SACS

NBIA — C190rf12 (c.204_214del) MPAN
CORD (Cone-Rod Dystrophy) — ABCA4

KAT6A Syndrome (Arboleda-Tham)

3" round

GRIN2B-related Neurodevelopmental
Disorder

Refsum disease (PHYH mutation)

Drug resistant epilepsy
(RRAGB mutation)

Neurodevelopmental Disorder with
severe Motor Impairment and Absent
Language syndrome (DHX30 mutation)

Tetrallogy of Fallot

Myofibrillar Myopathy Type 13 with
Rimmed Vacuoles syndrome

SPATAS

TBA

TBA
31 selected RDs

TBA from 130+ nominated

TBA

TBA

ePTRI
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RD-Factory programm - example:

Netherton syndrom

PF’TRI ©
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Netherton Syndrome (NS)

* Autosomal recessive !

* Prevalence 1:200 000 T S A

* Caused bay mutations in thein the gene SPINK5 A W ‘

e Gene SPINKS5 encodes for LEKTI A"

* LEKTI - inhibitor of serine proteases - important for the proteolytic homeostasis of the g &
skin/epidermis " APy

Saleem et al. 2018

Symptoms = skin barrier failure, Ichthyosis Linearis Circumflexa
= generalized red, scaly skin (erythroderma)
= fragile "bamboo hair" that breaks easily, =
= severe immune system problems like allergies and high IgE; : O

frequent infections ; . _
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Netherton Syndrome (NS)

Current treatment

emollients for treatment of the skin disorder
topical steroids and topical immunomodulators
IL-17 antagonist secukinumab.

Experimental

Small molecule protease inhibitors
ShRNA ihibition of proteolytic pathway
Gene substitution/repair

ePTRI__ €

marwi THE CHILDEEN'S MEMORIAL HEALTH INIITRITE EPTRI Scientific Meeting | 28-29 July 2026 | Warsaw, Poland
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b LEKTI @ P ~ Expressed in SC

. . 0
™ Proteolytic activity of kallikreins l \ T \
(KLK5, KLK14, KLK7) \ I corneodesmosomal : |
. ~ Tk )—e
= proteins U/ T, -
- | THE CHILDREN'S MEMORIAL HEALTH INSTTTUTE EPTRI Scientific Meeting | 28-29 July 2026 | Warsaw, Poland ’.'/.< |MG
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Netherton Syndrome (NS) .
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/ 2 g
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-

/e
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e Netherton Syndrome

Healthy Skin Netherton Syndrome

J LEKTI

M Proteolytic activity of
kallikreins (KLK5, KLK14, KLK7)

Epidermal barrier damage

‘ C. acnes .Il §. aureus PSMu “ Endogenous
Serine Proteases

s S. epidermidis ‘ ‘ S. aureus Proteases & (Kalikereine)

‘ T (Staphopains A/B) N Lekmn4

ePTRI € o I ———
Sories o bsmes fraus fogun i THE CHILDEEN'S MEWIORIAL HEALTH IEITTUTE 6 s'I?H‘l(”‘f:'lentiﬁc Mee | JE%LIy 2026 | Warsaw, Poland
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Creating Preclinical Models for Rare Diseases: RD-Factory as a Platform, Netherton Syndrome as a Case Study : % * O \
. o

Generation of a first mouse model for T A
Netherton syndrome

= = ' e 1<} 7)
7 /
human 398delTG mutation
LI | : A - (
human Spink5 gene “ "i‘%
<\ e
human wt: 5°CTG TGT GCT GAG AAT GCG 3° ‘
¢ &
L : :

X A
f!;

g

n

human 398delTG: 5°'CTG TGC|T&A|. . .3~ g ; Q
O~
murine wt: 5°CTG TGT_GCT GAG AAT GOG 3 .
murine 402delTG: 5°CTG TeGC|T&A|. . . 3° P A\ \
oi THE CHILDEEN'S MEMOEIAL HEALTH INSITRUTE EPTRI Scientific Meeting | 28-29 July 2026 | Warsaw, Poland ’:\/\ IMG ’
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- Netherton syndrome: TR
KLK5 and KLK7 Ablation Fully Rescues Lethality of Netherton Syndrome-Like Phenotype AL ' 3
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validated humanized avatars for translational testing 3
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= Humanized ‘avatar’ models represent highly precise, human-relevant disease A/ T
models designed to mimic key molecular and phenotypic features of patient Y N \‘E

disease.

= enabling testing of gene therapy concepts, vector/delivery solutions, and other
targeted therapeutic interventions.

= standardized platforms for rare disease research and preclinical development. ‘
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= QOurlong-term aim is to validate these models to a level where they can be _ o
recognized by EMA as reliable tools for therapy development and preclinical@“ ,_\ ; .\,
testing. § o
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