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Czech Centre
for Phenogenomics

IMG

basic facts

Director: Vaclav Horejsi

== [ construction costs — over 35 mil. €
“mm < opened in January 2007
I () modern animal facility (for 30.000
mice)
 conference hall for 300 people
 total - cca 350 people including 140
PhD and MSc students
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basic facts

Czech Centre
for Phenogenomics

Q project: IMG & 6 partners incl. Charles
University, Prague

Q 400 researchers & 200 students

Q 55 research teams in 5 programmes

Q integration into European Research Area
Q estimated total cost: 120 mil. €

Q completion: May 2015

Q S state-of-the-art core
facilities/infrastructures
» Czech center for Phenogenomics
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Czech Centre for Phenogenomics (CCP)
basic facts

Q unique in the Czech Republic, large
BLI national infrastructure

0 7200 m2, 24 mil. €, 30 000 cages
f Q one of 5 in Europe, and of 12 in the world

. O International centre, open acces

N

- T4
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Czech Centre for Phenogenomics (CCP)
activities

 new genetically modified (transgenic) models

] examination of the role of infomative mutation
in all main physiological systems

O standardized primary (410 parameters) and
secondary phenotyping

 cryo-archiving and distribution of transgenic
models

Cryo-archiving unit
e e

l , ” Czech Centre for Phenogenomics IMG BIOCEV
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Phenogenomics:
Systematic phenotypic analysis of animal models for
annotation of gene function

genes to knock-out comprehensive & large-scale Phenotype:
(informative mutation) phenotyping deciphering functions of
individual genes

Neuro-

_~ behavioral
T-t lung \A .
; ging
/ gene A Blood cholesterol
_ . » embryology \ gene B Blood triglyceride
; lﬁhx 1.«‘ * ‘e cancer gene C body weight
: N ( m;.‘* / » gene D <, Redblood cell count
doci gene " Blood preassure
. Y 1&; A metabolism gene F » sterility
Y .
! \ / > vision
. cardio-
Ty W vascular
potential relevance to more then 400 Encyclopaedic database
human diseases standardized parameters on gene function
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research projects

Systemic standardized phenotyping

(functions of individual genes)

410 parameters

aging, epigenetics, embryogenesis

Genetically modified mouse models to study human
diseases:

Reproduction

mouse strains with chromosomal substitutions
(consomic strains),

epigenetics, genetically controlled sterility, gene
duplication
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Czech Centre
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research projects

cancer:
colorectal carcinoma

Inflammatory bowel diseases
Patho-physiology of gut epitelia

Metabolic and cardiovascular diseases

Hematologic disordes:
chronic lymphatic leukaemia, non-Hodgkin lymphoma
remodeling of chromatin structures

Neurobehavioral studies, auditory and visual functions
genetic disorders of eye, hearing impairment |
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programmable nucleases
-mediated gene modifications

/Zinc Finger Nucleases \ Transcription Activator-Like / CRISPR/Cas9 system\
Effectors nucleases (TALENS)

= Cys2-His2 zinc finger domain = Central Repeat Domain (CRD) responsible for = interspaced short palindromic repeats
= Artificial arrays of 3-6 Zinc Fingers (9 — DNA binding (CRISPR) systems
18 bp) = CRD consisting of 34aa highly homologous
= C-terminal fusion with endonuclease repeat modules = CRISPR RNAs (crRNAs) in complex with
(Fokl) — ZFN = DNA specifity determined by aminoacids 12 CRISPR-associated (Cas) proteins
and 13 of each repeat
— repeat variable diresidues (RVDs) i e Y T
' NLS
Right ZFP . L
NN\ AN, N ¢ r:a:)l’
NLS NLS 8-8
N [TTTITIIITIIITT] c “ E
CIGGITIGICITIAAICITIG| t aaace [CIAIGITITIAIGICIAICICIG s/é\\ é DNA Binding Domain ,&-— - & 3= oovd’ S
GIGIGIAICIGIAITITIGIAIC] att g9 [GIT[GAIAIT ICIGITIGIGIC N e § g g
3 ‘—TGCATCGACGTAGCGGTGATGGCATACTA%ACACGTCMCACCMACAGATGGCAT g RNA 8
N :MGGCUAGUCCGUUAUCA:

INNNCCN,
-2

mmmmﬂmm-y
Y

s nesn
Modular assembly allows efficient and low-cost o imﬁ“\PAM Shibhosoine
— f S|
K / generation of TALEN vectors K 23bp genomic target sequence /
Mali et al., Science 2013
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possibilities using programmable
nucleases

Generation of indel mutation Excision of DNA fragment Site-specific integration
=> KO mouse of DNA fragment

-
4 Exon1 Exon 2 @/ ({) Exon 3 ﬁ @:
!

!
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KO mouse generation by homologous recombination
in ES cells
vs TALEN technology

Time O 10 weeks 22 weeks 33 weeks

44 weeks >

Injection of ES

Generation of i .
. Electroporation cells into
targeting construct of ES cells

blastocyst

Chimeric Breed.ing of KO mice born
mice born mice

Time 0 3 weeks 6 weeks
Design, generation Microinjection into _
and evaluation zygotes KO mice born

of TALENs

Czech Scientists Workshop with Danish Counterparts on Life Sciences, Copenhagen BioScience Park
29 April 2014
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programmable nucleases

Transcription Activator-Like Effectors (TALEN) technology

application examples

From gene function to understanding gene mutation
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Enrichment of TALEN-targeted cells

* Reporter plasmid
= re-constitution of GFP activity

CMV promoter == 5°GFP | Ta @. 4. seq * 3'GFP —
ATG o=

VRN

Bk uk 4 e R ok

Inactive talens Active talens
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programmable nucleases

TALEN technology
deletion mutants/knockouts

Czech Scientists Workshop with Danish Counterparts on Life Sciences, Copenhagen BioScience Park IM G @ BIOCEV
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Generation of Kallikrein 7 KO mouse
& double KLK5/7 KO mouse

Generation of KIk5 KO mice

tmla FRT FRT loxP loxP

KIk7 gene =

Murine kallikrein locus: 31 kb

%

%
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Generation of Kallikrein 7 KO mouse
& double KLK5/7 KO mouse

& triple Spink/KLK5/7 KO mouse

., ()
o

Netherton syndrome

Model:
Spink5 (LEKT1)-deficient mouse

WT KO
Descargues P. et al., Nature Genetics, 2005

Patient

Czech Scientists Workshop with Danish Counterparts on Life Sciences, Copenhagen BioScience Park

29 April 2014
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Generation of Klk7 KO mouse
Efficient targeting of Klk7 locus by TALE nucleases

5 ng/ul 10 ng/ul
I |

WT 823 824 825 826 827 830 831 832 833 713 714 715 716 717 718 719 720 721 722 723 821 822

5 ng/ul 10 ng/ul

PCR - Klk7
exon4

RFLP — KIk7
exon4

M Biallelic
17 %

(o]

(9 mice) (24 mice) WT

dz)eJ‘@ﬁm%ﬁIWorkshop with Danish Counterparts on Life Sciences, Copenhagen BioScience Park IM G BIOCEV
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Generation of Klk7 KO mouse
Klk7 KO - Sequencing of indel mutations

713 714 715 716 717 718 719 720 721 722 723 821 822

PCR - KIk7
exon4
WT AGTGGAGGCAGTCCAGCTTCCTGAACACTGTGAACCCCCAGGGACGTCATGTACCGTCTCTGGATGGGGCACCACAACCAGCCCAGACG
AGTGGAGGCAGTCCAGCTTCCTGAACACTGTGAACCCCCAGGG-------- GTACCGTCTCTGGATGGGGCACCACAACCAGCCCAGACG -7 bp

AGTGGAGGCAGTCCAGCTTCCTGAACACTGTGAACCCCCAGGGACGTTACTCATGTACCGTCTCTGGATGGGGCACCACAACCAGCCCAGACG +4 bp

AGTGGAGGCAGTCCAGCTTCCTGAACACTGTGAACCCCCAGG- - - -GTCATGTACCGTCTCTGGATGGGGCACCACAACCAGCCCAGACG -3 bp
AGTGGAGGCAGTCCAGCTTCCTGAACACTGTGAACCCCCA ACAACCAGCCCAGACG  -33bp,
AGTGGAGG---------- - - m oo e TCATGTACCGTCTCTGGATGGGGCACCACAACCAGCCCAGACG - 38 bp,
AGTGGAGGCAGTCCAGCTTCCTGAACACTGTGAACCCCCAGG-------~- -~ CGTCTCTGGATGGGGCACCACAACCAGCCCAGACG - 12 bp,

dz)eJ‘@ﬁm%ﬁIWorkshop with Danish Counterparts on Life Sciences, Copenhagen BioScience Park IM G BIOCEV
29 April 2014 =
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Isoform-specific KO of a microtubule associated protein:
full KO vs. isoform-A KO

AN
’ N
/ N
/ N
/ N
/ N
/ N
/ N
4 N
/ N
/
/
/ N
N

Genomic locus

342 8 4000 bp

Isoform-A KO
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TALEN-mediated deletion of the MT-C element in
Dicer intron 6

DecrTAL1-ELD

A Retrotransposon-Driven Dicer Isoform
Directs Endogenous Small Interfering AR oA AC T AR AT AR R GeACTRG e Cell
RNA Production in Mouse Oocytes | T—

- —

Matyas Flemr," Radek Malik,' Vedran Franke,” Jana Nejepinska,’ Radislav Sedlacek,! Kristian Viahovicek,>? AN e

and Petr Svoboda'” S, ot

Yinstituts of Malacular Ganstics, Academy of Sciences of the Czach Republic, Vidanska 1083, 142 20 Pragus 4, Czach Republic N LT TSS

“Biginformatics Group, Department of Molecular Biology, Division of Biology, Faculty of Sciance, University of Zagreb, Horvatovac 1 \, T

10000 Zagreb, Croatia il

3Dapartmeant of Infarmatics, Univarsity of Oslo, P.O. Bax 1080 Blindam, NO-0316 Oslo, Norway 5 N 3
*Comespondence: svohodap@img cas oz ’_: ;I
http//dee.doi.org/10.101 6 cell. 2013.10.001 It v

DorTAL2-ELD -~ \

- \
ACATCTCTCAGGATGAATTGAAGGACTCTTAAGAGAACTCAGTAGTATACTT

TGTAGAGAGTCCTACTTAACTTCCTGAGAATTCTCTTGAGTCATCATAT GAA
G—\
DerTALZ2-KKR
B
animal sex genotype allele deletion position (m38/mm10)
E7 28Y-06162 M delvetio 684 chrl2:104,727,100-104,727,783
. € 710 chr12:104,727,089-104,727,798

28Y-06163 M delMT*®/** 463 chr12:104,727,100-104,727,562
28Y-06170 M delMT?/** 672 chr12:104,727,110-104,727,781
28Y-06171 M delMT*®/%' 663 chr12:104,727,114-104,727,776
28Y-06172 M  delMT*® /%' 668 chr12:104,727,109-104,727,777
28Y-06180 M  delMT™/** 674 chr12:104,727,106-104,727,779
28Y-06188 M delMT®¥ /%t 667 chr12:104,727,110-104,727,776
28Y-06194 F o delMT®®/* 643 chr12:104,727,104-104,727,746
28Y-06203 F o delMT’®/** 714 chrl12:104,727,086-104,727,799
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programmable nucleases

TALEN technology
insertional mutants

O point mutations
O reporter proteins/mouse
() fusion proteins
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TALEN-mediated targeting into ROSA locus

turboRFP targeting vector

P. Kasparek

Southern probe

p— I

NeoR | "'5:;" SVAOE pF

Blueflirt targeting vector

\
\
\
\ -
\\ ,"p#'
-
\ -7
B
F3 x R4
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Reporter protein/ mouse.
N-Myc TROY mouse

20 BN P O
Jioy.- 79 & © =gl
o Py g TeraA
. < s 4
R 1‘{ ol & ¥ S0 ‘
% e ) 4 . ! ..‘_:", ".E
N ..\_ . ‘(“)‘
|n:e'.:t¥r;al : @
o J
stem A ok
cells ‘ v

Troy locus Exon3

Exon 1 (5 UTR)

Troy protein (N-terminus)
3‘ homology seq.

~
~s T T-~_ Bglll:

ssDNA oligonucleotide for —
the homology-directed repair | |

Myc tag b |

YR target seq. (mutated)
5‘ homology seq. F target seq. (mutated)

Product [ Slgnalpeptide | Wiyctay | processed \\ areten |
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P. Kasparek, unpublished
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mouse model for
Netherton syndrome

e Autosomal resccesive skin disorder

* Point mutation in exon5 of Spink5 (-> STOP
codon)

exonl exon2 exon3 exon4

5" homology : : 3" homology
STOP Xbal

Czech Scientists Workshop with Danish Counterparts on Life Sciences, Copenhagen BioScience Park
29 April 2014
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mouse model for
Netherton syndrome

exonl exon2 exon3  exon4 Kon5

Spink5 PCR
- Xbal

STOP Xbal

GGCACAGATGGGAAAACATACCGCAGTAGATGTG AACTGTd-,ATG CGTGAGTACCCTATAAAGCAGATATAGTGTTTATGCA

WT AGTTTGIT

ATGCGTGAGTACCCTATAAAGCAGATATAGTGTTTATGCAAATC

P. Kasparek, unpublished

AGTTTGTGGCACAGATGGGAAAACATACCGCAGTAGATGTGAACTGTG -TG CGTGAGGTACACCCTATAAAGCAGATATAGTGTTTATGCAAATC

Czech Scientists Workshop with Danish Counterparts on Life Sciences, Copenhagen BioScience STO P Xba I IMG BIOCEV
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mouse model for
Netherton syndrome

AGTTTGTGGCACAGATGGGAAAACATACCGCAGTAGATGTGAACTGTG ”TG CGTGAGGTACACCCTATAAAGCAGATATAGTGTTTATGCAAATC

STOP Xbal

MKTATVPMLLTLAFYLTQDAAGEKGNQDPCMKFQAQMKNGTLTCPKGNNSSQSLNDIIFQSECILCKRALEQGAPTKIMNVKVLSRANRATDPAKLNCESFKQRRKDGDFICPSDTSSVCGTDGKTYRSRCELCAENAFK
VQDGRLGCTRESDPILGPDGRTHGNRCAMCAELFLKEAKENATRNRESRIRRDAEKELKEFENQVRNGRLFTRESDPIRGPDGKMHGNKCALCAEIFMRQFTEEKGKAEKNQKDAEERAKAKMEIQKRCSE FQDRARNGTLFCTREND PIRGLDGKTHGNLCSMCQAF

WT FKTEAEEKKAEAGSRNRRGSEESETYAKLCDEYRKARKNGQLYCTRENAPIRGPDGKIHGNTCSMCQAFFIQEDKARAKVKREAAKEMCSEFRNQARNGMLMCTRENDPVVGPDGKRHSNKCAMCASVFLLEEEEKKKDDKTKVDAGKAKKEAVQELCRKYHTQLRNG
PLRCTRRNNPIEGLDGKMYKNACFMCWAFFQQEAKKSGAGFRPKVKREVKVDCSEYLALSKRGEIFCTRENDPVRGPDGKTHGNKCAMCKAVFKKENEERKRKEGENQRITSGES SSGGNPKAKDECAQYRESMKHGQLSCTRESDPVRGVDGEHYNNKCVMCKELLQ
KEMEETNKNSASRSNGTGSATGKDVCDQFRSQMKNG

l I lut MKTATVPMLLTLAFYLTQDAAGEKGNQDPCMKFQAQMKNGTLTCPKGNNSSQSLNDIIFQSECILCKRALEQGAPTKIMNVKVLSRANRATDPAKLNCESFKQRRKDGDFICPSDTSSVCGTDGKTYRSRCELCX

-

P. Kasparek, unpublished
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:’f 'h, Czech Centre for Phenogenomics

HOME ABOUT US NEWS PHENOTYPING MODEL GENERATION RESEARCH & PROJECTS EDUCATION PARTNERS

Our research is

Phenotyping CCP: model generation services Research

Thank you for your
attention

Show all news -» E \(\
GENES M
(€S M BT .
(9 GENETICS A CAPACITIES
GENOMICS
32014 Seminar - Genome editing Second call for mouse
using nrongrammahle nurcleases nrodiiction service
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