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Principal Investigator

MHZE Shu-Whaling 28 BINE@ABSER BBHRH
Co-Principal Investigator
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:§E/E(Pan, Chien-Yuan) TFE BEUEEABRAE FREYZERDL
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B £ H @ K AETE (ZEERETE)-- Gene KO Mouse Core Lab (2003/1/1~)
O EFEEEEBER BT 5T E(NRPGM)-A4 TMMC 1% 5]
2005/5/1~2011/4/30
O ERIEZIO R & 4ERTE (NCFPB)-A4 TMMC 1Z/0\e% BfE
2011/5/1~2015/4/30
@ ERIEZO R & 4EETE (NCFPB)-A4 TMMC 1Z/0\e% BfE
2015/5/1~2019/4/30
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1. ERABER

For mimicking human diseases

2 (BB Fh 8L R 38 R Y T XA R
For drug development and for
evaluating drug efficacy

3.MREREAYINEE

For studying gene functions
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EER/NERKER

35 ﬂ MBS B 5%
EES

=

=EEW Children's Hospital of Philadelphia INEERERA
Fini Nanyang Technological University INER
=EZ NS The University of Chicago INE
EEIEW Children's Hospital of Philadelphia INEBHEF
SSE AN La Jolla Institute for Allergy & Immunology /M
=B La Jolla Institute for Allergy & Immunology /M
HARER The University of Tokyo INER

Transgenic Mouse Model Core

% AERIE (SRR D ET2MHRE) 2 7’ 7\
&k NCF i'o ﬁ‘ MM-/

(1) R IR BB (EEF R RE AN e, Laseitr

AT FEE (1011) LoxP-Stop-LoxP-mCherry(GPI)-EGFP(H2B)

>R RARmREEUS

> il o EFREN i e L

> il E B B RE

> iR EBFR BRI R E

>EIRAR B ERI SR - 8BEUR

>EBERBEERN

>REXBEHR

> BIF KRB EHIR

> RERERISEE

BEIFREE(7)

» 3= Harvard University

=E miT

>ZE[ U. of Nebraska Med Center (Dr. Jyothi Arikkath)

» 3= UT Southwestern Med. Center (Dr. Q. Richard Lu)

> J5EH University College London (Dr. Ana Rolo)

> 2 A Uni. degli Studi di Milano (Dr. Chiara Roncoroni)

> I\ER FE R [EThe Jackson Laboratory £ BN 3K UL 875 BE E049

(2) UCMA (11i1) (5) ZP3-Cre (1{iI) /Prm-Cre (31i)  (7) Flpase (from Atsuko Oba,
> E%E 7 Dr. Leonord > BA - iR RIKEN)(11iI)
(3) Mir146a (cko) FFEE(2 1) (6) Fvin kO (1111) > 8
BAAEE, EER > — 48 BRERET (8) Camk2a-iCre mice (R BTN E
(4) Hepsin (21i) SEHUR 2 iE)(afiD)
> HE, RER >BX - RER
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Technology

Transgenic Mouse Model Core

9’“& HEASIFRER

« STE2HREEHA (KO, null allele)
 RENBRERERIRABEERE (knock-in)
 RIRBABFREERERN/NEER

(KI point mutation): humanized mice
o ARBIFE M (tissue-specific KO)

o [E 45 2 (conditional KO)

Transgenic Mouse Model Core
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ES cell-based approach

. o IR 757 12 (Description of services)

—~

Nuclease-based approach

/ \ A CRISP§ TALENs ™\
[ Construct production \ 1

1 m—ioine 2 3

W
ES cells targeting and screening
cm RNA sgRNA TALEN RNA

\ Rﬂwr Donor Repair Donor /
N

Pronucleus
microinjection

Blastocyst
microinjection

Transgenic Mouse Model Core E:TM

Founder

e W

W e Fom .

%R A

RN AR
3’ NNNNNNNNNNNNNNNNNNNNNNNNNNNCCNNNNN

Double strand break (DSB) l

>

|11 RN
3’ NNNNNNNNNNNNNNNNNNNNNNN

NNNNCCNNN

Transgenic Mo

e

Guide G,
AR
CRISPR/Cas9 & ™ =
A— c—C
U—2 —C
c—G U—a
G—CA g:g
Cas9 @ o=
= - £,
8:? guugu thjcl;?}l\ﬂ AA
FY— & T PUARGGCURGUCCGUUAUCAACUU ¢ A
Genomic targeting sequence PAM
| /

5’ NNNNNNNNNNNNNNNNNNNNNNNNNNNGGNNNNNNNNNNNNIN 3’

NNNNGGNNNNNNNNNII\INNN 3
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>_
2
2
2
2
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|
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ALY NCFPE
CRISPR/Cas9

> AN AN
3’ NNNNNNNNNNNNNNNNNNNNNNN - NNNNCCNNNNNNNNNNNNN 5’

DSB is repaired by

.

InDel Homologous recombination
Insertion or Deletions resulting in premature Insertion of small
Stop codon ssDNA oligos or targeting construct

5’ NNNNNNNNNNNWNNGGNNNNN? 5’ NNNNNNNNNNNNNNNNNNNNGGNNNNN 3’
|
3’ NNNNNNNNNNNN NNCCNNNNN 57 3’ NNNNNNNNNNNNNNNNNNNNCCNNNNN 5

Frameshift WELLComE
GENOME
Transgenic Mouse Mod: ’ CAMPUS )

Conditional Knockout

EcoRl Scal* AT EcoRlF Scal
(24501 ml;; i' (ﬂi‘a;i (s7069) .
laxp 2 laxp 3
¥ Homologoesm  HE L ¥ Homulogous am FHomolgomswn  RE k=3 T Korsclogous amn
60 bases 6 bases 34 bases 60 bases 60 bases 6 bases 34 bases ) 4 60 bases
I — e
sgRNA

Transgenic Mouse Model Core %
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Nuclease-based system (CRISPR/Cas9)

: [# 7[5 (whole body and indel or large deletion
Knockout)

o HFEREILE A (point mutation Knock-in)

* Cre/LoxP {4 =0 E A PR (Cre/LoxP conditional KO)

- HEmMRERGR/EA (NSGRETAE/NG, 5% m%/)\Eetc.)

« ZEREZIER/E A (multiple gene KO/KI)

o 45EE A IE5E BB B %% (New mutation into pre-existing Tg/KO

Transgenic Mouse Model Core %
M e P P

mice)

R

(1)CRISPR/Cas9E’\JE5']5?3‘%5{3‘?3@‘:7%57 7% (&5100% )

i CRISPR/CasERBIRME §
3 N :ﬁl

(Z)x?zgﬁglﬁf\ﬂﬁﬂtq:ﬂﬁ39% (& E100%)
(3)LoxPEARIMERT% (& 22%)
m-
Point mutation Kl 37% £ 32% 4%~100%
cKO (5’+3’ loxp KI) 11 10% * 6% 4%~50%
KO (Indel) 7 58%+34%  7%~100%
KO (2 sgRNA) 13 40%+56%  8%~80%

RFA targeting loxPZE R FACRISPR/Castkili & AKXk EREEFR

EBNEREERKN - tRIENRBXENIABEIERED -
k Transgenic Mouse Model Core %
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AR 7% #£-CRISPR/Cas9

— ATV AR#5

3~9 fEA

Genotyping

(optional
)
k Transgenic Mouse Model Core @
5 AT RS R ST B
%L g% Rt fagr Al B S

Nuclease-based

- NT$ 105,000~170,000
per case from RNA to
founder (including

genotyping)

. Time: ~9 months

ES cell-based

- NT$ 200,000~240,000
per case from DNA to
chimera (to germlined
mice)

. Time: ~12 months

9/7/2016
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S cell based system

« KXEZDNAE A (large DNA knock-in)

- [RRaEr4H AR EE R E ST (ES cell microinjection)

- KEEDNA EFE A (large fragment) Knock-in
to Rosa26 locus, HPRT locus, Collal, H11)

L‘ Transgenic Mouse Model Core %
- M e P P

R Raet Al iR A

exon exon
Genomic DNA T m T @
ES cells " i1
X! X
: : exon FRT FRT : :
Targeting vector
] 1 1 1
] 1 1 1
o ‘L N
X X
5 | exon FRT FRT . exon
ERA Genomic DNA — _ {2]

Genomic DNA

9/7/2016
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RIS RIZ-IRBA S 40 B35 (— D5 U ARTE) o

e
ex ex =

3 months

« IR #5180 H &I E 1R % (Fees) i

RIZEE BiRINE | FBiRINE
B AR &R 40 BESE (ES cell based approach)

3

E%E@Eﬁﬁ%@% (Targeting Construct Production) 35,000 70,000
PR AR EE1RAY (ES Cell Gene Targeting) 60,000 150,000
BREEES (Chimera Production) 40,000 80,000

1Z 1 7 RIa st AR ER SR EARERR (Screening of Targeted ES Cell) 12,500 25,000

Cre / Flpe E1EREAM A+ 4HAE (Cre / Flpe Recombinase 30,000 50,000
Transfection)

AUSBE pRER A AR DNAZEEY (DNA Extraction of Targeted ES Cell Service) 10,000 25,000
ﬁ’ié?ﬁﬁﬂ@ (Chimera Breeding Service) 50,000 147,000
i B AR FSIE B
/J\F‘aﬁéﬁéﬁﬁéﬂ]ﬂ@ﬂ% (Mouse embryonic Fibroblast (E13.5)) 10,000 25,000

Ad-12 Sﬁeﬁfjﬁiﬁﬁﬁﬂiﬁ%ﬁﬁﬁﬂiﬂ (Probe Testing for Southern Screening 2,500 15,000

AU B A T 58 25BN (BAC DNA Extraction Service) 6,000 16,000
12 BEZEE (Extraction of Targeted Vector Service) 7,000 17,000
1 #8% (Nuclease based approach

Pz pe )5 E SR R B 8/
G (Production of gene modified mice by nuclease-based approach) O ALY
NBEZRZEERE
roduction of small guide RNA) R SR
P& EX M AZ B BE A EE B oxP/FRTERE B A/NE 90,000 135.000

oxP/FRT knock-in by stepwise nuclease-based approach)

[

9/7/2016
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Nuclease based ES cell based
approach approach

EmOMHEBEN
Targeted ES Cell
Bz BN R E

bl
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HEAEREERER
vy

ZbECiRMiEEE S
ERMERAERER

EATHEEN
Targeted ES Cell
HERERERSE
BE

AL HEREERER

?E[éi\giﬁﬁffﬁ‘ MERERIETER  TREEEFEE
ERIREIRBES

= o

L I T HAEIR 5
ERERREE KRB RBNEBRENEE |
.v AR EMRTERER
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—~ Transgenic Mouse Model Core t:ln l\rﬂ

Case Report

Progeet Si000c C20 31 knockin mouse
v Nev 404

PLDv. gxx
[ 5 mbw.h@ [
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3 Genotyping for CRISPR/Cas9 derived rT.l.ice.

| F »

CRISPR/Cas9
CRISPR/Cas9 doesn’” t hit a

CRISPR/Ca59 (1-cell stage) D

2nd hit
+ + Zygotes
. (2-cell stage) Founder Wild-type
—_ | —— || —o— Zygotes
[ ® ][_._ [ M ](4—ce|lstage) Pup#1 Pup#2

a a a
— ===

Two types of
germ cells

@ Knock-in
® |ndel

Founder

It

Transgenic Mouse Model Core M

W e Fom .

Q.

'The End
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