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INFRAFRONTIER - resources and services to
advance the understanding of human health
and disease using mammalian models

Martin Hrabé de Angelis - Helmholtz Zentrum MUnchen, Germany




European Research

Infrastructure for the
generation, systemic
phenotyping, archiving
and distribution of

mammalian models

15 European Countries + EMBL + Canada

INFRAFRONTIER GmbH - non for profit

management unit ‘



<& INFRAFRONTIER resources and services
Mouse **E*tEMMA

ﬁTrans-
=) genics Clinics !Repository

Model Systemic Archiving /
Development Phenotyping Distribution

www.infrafrontier.eu

=J NKI Cancer Z Training & Axenic
Y Models £2] Consulting Services

Distributed research infrastructure - one face to the customer
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World-wide user community of INFRAFRONTIER / EMMA

INFRAFRONTIER

mouse disease models
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<& European Mouse Mutant Archive (EMMA)

EMMA strains

Search EMMA strains

Q

Browse EMMA strains

T ) O

EMMA cryopreservation service

* Archiving of mutant mouse lines free of charge
s |ntellectual property rights remain with original producer

* EMMA distributes mutant mouse lines (SPF) worldwide P
& ; EMMA

« 6000 mouse mutant lines archived
« 50% of strains deposited by individual scientists
e 5000 mouse mutant lines shipped

e Operating on partial cost-recovery model
Archiving free of charge for depositor
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q INFRAFRONTIER's contribution to IKMC/IMPC

* Preserve investment made in mouse production
2713 strains on EMMA strain list
163 Cre drivers from EUCOMMTools (C57BL/6N)
1696 EUCOMM KO strains available to industry via genOway

 Facilitate availability and accessibility of IMPC mouse lines and
connect IMPC effort to the global research community
2528 shipments
1139 alleles I M PC
1091 genes ©
1852 unique users

International Mouse Phenotyping Consortium

e Allele conversion and tissue service
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International Cooperation

()
International Mouse Phenotyping Consortium ‘lMPC

* First comprehensive catalogue of mammalian gene function

* An engine for discovering the genetic basis for disease

* Open access to data and resources

Toronto Centre for

Phenogenomics (TCP)

Children’s Hospital
Oakland Research

®

Institute
PHENOMIN
Jackson Lab I
N

Baylor College
of Medicine

Charles River
UC Davis Laboratories

- MRC Harwell Institute
-gaBrfger Institute

Helmholtz Zentrum
Munich (GMC)

Czech Centre for
Phenogenomics (IMG)

Universitat Autonoma

National Institute de Barcelona (UAB)
of Health (NIH)

® INFRAFRONTIER Partners

— Cam-Su GRC, Soochow
- MARC, Nanjing

Korean Mouse

®
R Monterotondo (IMC) T_

J: Phenotype Consortium

T_Riken BRC (JMC)
NLAC NARLabs, Taiwan

Australian Phenomics

! Network



ﬂ INFRAFRONTIER RI - model development & phenotyping

A D @t
| eMC e OGS
INFRAFRONTIER phenotyping

capacities and expertise

{‘f f #». Czech Centre for Phenogenomics

Systemic phenotyping

Specialised phenotyping
u\ wellcome trust
MRC H:",r Lyon Centre éuﬁtenger

e Excellence based access
(collaboration / TA calls)

« Market based access ,fé
VILUA iphe
Mouse Clinic for Cancer and Aging Des.gn.ng genes
- - Proflilinlg immunity
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INFRAFRONTIER open call

8 Open calls

260 Proposals

77 User projects

www.infrafrontier.eu

q INFRAFRONTIER
I.NFRAFRO NTIER Research lnfrastructure
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INFRAFRONTIER open call- pecember 2016
Disease model development and systamic phonotyping

call information and application form

context and aims of the call

tNFRAFRONTIER'ls the European Research infrastructure for phenotyping and
archiving of model mammalian genomes. The INFRAFRONTIER research
infrastructuré provides access 10 firstclass tools and data for piomedical research.
and thereby contributes 10 improving the unders(andmg of gene function in human
health and disease using the mouse model. The core services of
lNFRAFRONT\ER comprise the systemic phenobjping of mouse mutants 0 the
partir.\panng mouse clinics. and the archiving and distribution of mouse mutant lines
by the guropean Mouse Mutant Archive (EMMA).

Main objective of the lNFRAFRONT\ER open call 1S to facilitate access for the wider
piomedical research community 10 the unique infrastructure and scientific expertiseé
of the pamupa\ing mouse dinics. Mouse mutant lines can be tested through 3 proad

areas of major human disease. access will be granted on the basis of scientific
excellence and supports the deve\opment and in depth characxensation of new
mouse ™ investigating gene function and human pamophysmlogy.
iNFRAFRONTlER will provide open access 10 all newly deve\oped disease models and
phenctypmg data.




ﬁ INFRAFRONTIER2020 open calls (Trans-national Access)

EU Horizon 2020 funded, coordinated by INFRAFRONTIER GmbH

Service Description Publication
dates

Precision mammalian CRISPR/Cas9 genome-editing > Nov 2017
model development 6 rat models 2018
22 mouse models
Specialised phenotyping/ Metabolic-, behavioral-, immune-, Dec 2017
data analysis inflammatory conditions 2018
15 access units
Ageing pipeline Systemic late-onset phenotyping of v June 2017
4 aged mouse mutant lines
Axenic service Derivation of germ-free mice v Aug 2017
10 access units 2018

Calls published on webpage and announced via mailing

10 www.infrafrontier.eu



<& INFRAFRONTIER2020 public calls

Ageing pipeline - 4 projects started @ MRC Harwell

« Down Syndrome

« Cockayne Syndrome (CS) is a rare disorder characterized by
hypersensitivity to UV, growth failure, cachexia, accelerated ageing
and progressive neurological defects

* Impact of mitochondrial DNA mutations on inflammaging

(chronic, low-grade inflammation that occurs with advanced age without overt infection)

 Inhibit histone methyltransferase proteins as a therapeutic tool to
counteract obesity

11 www.infrafrontier.eu



<& INFRAFRONTIER2020 public calls

Derivation of germ-free mice - 5 projects started

@ Karolinska Institute, PHENOMIN-TAAM, Gulbenkian

« Analyze the effect of eliminating gut bacteria in FVB-d16HER2
transgenic mice on tumor onset/multiplicity and tumor response to
trastuzumab

« |Investigate the role of the microbiome on bile acid pool
composition, improved glucose metabolism, insulin resistance and
insulin secretion observed in mice with a targeted deletion in the
bile acid gene, Cyp8b1

e Understand how the gut microbiome can drive immune cell
activation and lead to PD pathology

12 www.infrafrontier.eu



| Technology development in INFRAFRONTIER

» Use of fewer animals

» Cost reduction

* Increased throughput
» User friendly services

e Robust SOPs

13

Transgenic Res. 2015 Oct;24(5):921-7. doi: 10.1007/511248-015-9897-1. Epub 2015 Jul 186,

Blastocyst genotyping for quality control of mouse mutant archives: an ethical and economical
approach.

Scavizzi F', Ryder E2, Newman S2, Raspa M, Gleeson D?, Wardle-Jones HZ, Montoliu L34, Fernandez A%, Dessain MLS, Larrigaldie V5, Khorshidi 28,
Vuolteenaho R7, Soininen R, André P8, Jacquot g8, Hong ¥9, de Angelis MH?, Ramirez-Solis R2, Doe B'0.

Theriogenology. 2017 Jul 1;96:48-57. doi: 10.1016/].theriogenology.2017.04.003. Epub 2017 Apr 3.

Dry ice is a reliable substrate for the distribution of frozen mouse spermatozoa: A multi-centric
study.

Raspa M, Guan M?, Paoletti R®, Montoliu L%, Ayadi AS, Marschall S, EMMAVInfrafrontier Technical Working Group, Fray M?, Scavizzi F7.

Curr Protoc Mouse Biol. 2014 Jun 16:4(2):47-65. doi: 10.1002/8780470842380.mo140064.

Transporting mouse embryos and germplasm as frozen or unfrozen materials.
Kenyon J', Guan M, Bogani D, Marschall S, Raspa M, Pickard A, Takeo T, Nakagata N, Fray M.

TSE Metabolic PhenoCage, 8997 Infrafrontier: features and innovations

www.infrafrontier.eu



INFRAFRONTIER RI and IMPC deliver
ﬂ qguality and reproducibility

« EMMA repository guards health « IMPReSS (International Mouse

and genetic quality of deposited Phenotyping Resource of

mice Standardised Screens), contains
standardized phenotyping

« EMMA distributes identical protocols

reference resources
« IMPC Validation of test
robustness through reference
lines

» Continuous evolvement of ”
rigor and standardisation
applied to operational
procedures and data QC

14 www.infrafrontier.eu



ﬁ INFRAFRONTIER outreach / training

June 12" - 16" 2017
Chéteau du Liebfrauenberg, Alsace, France <& INFRAFRONTIER

Infrafrontier Research Infrastructure Resources and services Procedures Knowledgebase

Home ! Knowisdgenace | Protoonlks §

-
Cryopreservation protocols

sechniques, in vita fertilsatian procedures and embryo ransfers, Howewver, the EMMA. partners

use differant protocals that are optimized for their individual settings. EMMA distribaticn e
centres will provide: ta customers orderng frazen embryes Or SPEMataza the centre specific
walldiated thasing protacols. The protocois provided for downioad below are practicnd In EMMA Phenatyping protocols

rainINg Courses at the MAC-MGL {Harveil) and are routinely used by the Harvwell EMMA node

phen®min

,2"! European Advanced S -
School for Mouse e s

rumber of = training videas that enable members of Palicy documents
- skills and techniques that are used at the MRC. A series -
Phenogenomics
* *

The mouse phenogenomics and the good
practices regarding the use of mouse models for
scientific research

000 - - -

Lirks

* 40 training courses in
cryopreservation and
mouse phenogenomics

* 400 participants

15 www.infrafrontier.eu



ﬁ INFRAFRONTIER outreach / stakeholder meetings

INFRAFRONTIER Stakeholder Meeting * INFRAFRONTIER2020 project
Advancing Personalised Medicine with Animal Models Supports 4 Sta kehOIder Meetlngs

e Focus on human disease
modelling /
(ageing / microbiome)

 Continued engagement of IMPC

* Next meetings in Munich, Helsinki

INFRAFRONTIER / IMPC Stakeholder Meeting

14-16 November 2017, Athens, Royal Olympic Hotel ° EStab|ISh a SUStainab|e meetlng
format

16 www.infrafrontier.eu



5 Policy background and sustainability

ESFRI - The European Strategy Forum on Research Infrastructures
Biomedical projects selected from 150 proposals:

« BBMRI - biobanking e ELIXIR - bioinformatics
« EATRIS - translational research ¢ INFRAFRONTIER - animal disease models
e ECRIN - clinical trials e INSTRUCT - structural biology

{ERIC

i Practical
o guidelines

Legol fromework for o
Europeon Research

projects Landmarks
ROADMAP 2016

17 www.infrafrontier.eu



* INFRAFRONTIER international cooperation / CORBEL

Horizon 2020-funded Research Infrastructure (RI) cluster project

Create a platform for harmonised user access to biological and
medical technologies, biological samples and data services

ELIXIR ;
Target e i @
i Infrafrontier v —
Discovery s = e I
Drug EU-OPENSCREEN -
: INSTRUCT .
Discovery MIRRI in

Validation

Clinical BEMRI :
Testing R ' EcRn

18 www.infrafrontier.eu



INFRAFRONTIER/Helmholtz use case:
Restless Legs Syndrome (RLS)

e Prevalence 3-10%

e Phenotype:

An urge to move the legs,

uncomfortable and unpleasant sensations in the legs

Basic Translation Clinical Translation Health Care
Research Research Research

Mechanisms Proof of concept Cost & health outcomes

HelmholtzZentrum miinchen

German Research Center for Environmental Health



RLS - Genome-wide association studies

«  MEIS1 Juliane Winkelmann
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Meisl — mouse models

WT
— ERT2 domain knocked in in-frame Allele

Targeting

— MEIS1 p.Arg272His Consruc

——p—
ER™M] __ACN [ UTR |

Immunoclogy
Allergy
Steroid Metaboli:

FACS analysis of PBCs
BIOPLEX ELISA ug oonmh'atlon]

Neurology
Dysmorphology
Clinical Chemistry
Lung Function

Cortieoat: and
ABR (Auditory Brain Stem Response)

X-ray, DEXA

Clinical-chemical analysis, Hematology (optional)
Lung function measurement

— Targeted b _d l
Age fmﬁh:! F—5—9 fr=sr=r Allele ER™M] UIR
HE EEEEE

Behaviour Open Field +
Acoustic startle response & PPl m
Neurclogy Meodified SHIRPA, Grip Strength
Rotarod . .
Noclception Hot Piate IDG Institute of Developmental Genetics
Dysmorphology Anatomical observation
Clinical Chemistry Clinical chemistry after fasting (available soon) (Y X
Energy Metabolism Indirect calorimetry, NMR };f/'"'f ",'r"‘ Jr} f’;j c
Clinical Chemistry  IpGTT e
Cardiovascular Awake ECG / Echo
Eye Scheimpfiug, OCT, LIB, Drum
Clinical Chemistry Clinical-chemical analysis, Hematology M . TO rres

Molecular Phenotyping Expression Profiling
Pathology Macro & microscopic analysis

Vilarifio-Giiell et al. Neurology 2010
Schulte et al. Neurology 2011, Schulte et al. Am J Hum Genet. 2014

2T 1N
G M C J::E:T linic

HelmholtzZentrum miinchen

German Research Center for Environmental Health



MEIS1 - pleiotropic function

i
-
limb
development
% 8\
Insomnia cancer

O

eye heart
development & Q development
restless legs
syndrome

HelmholtzZentrum miinchen

German Research Center for Environmental Health



ING: New RLS-GWAS - Novel drug targets

GWAS 2017: | 19 loci/13 novel +
45,577 patients L Repurposing of a small molecule

318,000 controls First patient:

—

RLS severity
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<& INFRAFRONTIER / Summary

* Unique resources and expertise to advance the understanding of
human health and disease, and precision medicine

« Customized services: Precision model development, late-onset
systemic phenotying, systemic and specialised secondary
phenotyping, axenic (germ-fee) service

« 6000 EMMA mouse strains / global user community
« Technology development and training programmes

« Dedicated partner of the International Mouse Phenotyping
Consortium (IMPC) / phenotyping, archiving, distribution

« Single point of entry to all services: www.infrafrontier.eu

24 www.infrafrontier.eu



