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B AR 4138 (Human Genome Project) LA IR L2 W3 R 4H 11 K]
(Mammalian Genome Project) [FJJETF, RHUBLIIE I 7 L PHEEHET TAE
woain B, Rflcg#AN—AERERARAL (Post-Genomic Era), X4t
TR S8 BAME A= i BHE T FT R B T8I LS« SR MR 5%, i HLAeadk T
HAbSRE, R s G5 RRMHIR R BEAE S DA R 00 56
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1. BfE5rHT (Genetic Analysis) ZALGE I FTIE N DhRe M J7vk. Wik
RORSFHGRDBER T RA, HRFHARLTH T RIFDE, JEH A,

2. B e (Forward Genetics) J5ik  FHAHE J5 v sl db 24155 78 5 i pk
V25848, WL R TIE I RE, 7R RAE T R 2 5. 2L
Ak, iy HARRER 2 2 WA AR AR

3. &Itk (Reverse Genetics)/rvk #EE[K (Transgene) HiAHIL
e\ HERY), AR R ER T, ORI . BEEB T AW Bk
(RIAS T = AN BRUVR G T-41 2. (Mouse Embryonic Stem Cell) HR IR, J\
HERK KR T L KITH (Gene Targeting) AR . FERATHIF AR L —
AN NG T 7KV R FUHE R D) BE (AT 280084, AH 2 i R T B0 SR RE DRI 45 K A Ty
REATAH ZAVR 0 T Ak, A Revert il AT RS 7 %€ . Gene Trap (N4 A4
R R, (HEAMDD, BrLU 930 J5 ik J LT AN A T #E E R[]
I R B AR, JEREAS R PR A R 30 s 75 U U7 VA Gene Trap #1ARE
PUAES BIIENA DNA b, TG DT e AL B RE PR R 2l g BT (L), A4
Tz Knockout B Knockdown. 5T i) —2E3E £ 41 Cre-loxp A1 Flpe-FRT
HHRGNEH], ££ Gene Trap #AH AR 5y THRAF I EAME T 105K
AL #: (Recombinase Mediated Cassette Exchange, RMCE ), {345 (141 2# 1
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5T (Proteomics Study) 1 Gene Trap Fi RS &7k, Gene Trap /72
LR REHE R 0 I AR 45 H 2 R

> Gene Trap TEARTEDREEERI AR FI/EH

2, ANRIERI WS E O AEAE S5 R 10) DhREFE R, — > LA BRI ZH Dy RERIT
A FEENFERIFTE G A8 (Post-Genomic Era) , bR IhGEHE K41
(Functional Genomics) IR CL &k 2. Ak ORI ) D g5 5., Bl S AKE K
P A AR BT REAH OGO RE RS B, SURAE T AT AT DhaeRE 20 vl 5 ik
- BURF« BHITURI AR BRI 24 23w () BE TR AN, 56 [ DL IR ) — 4% 32 [ 5K
FHARTT i — R BIWF S AR RIS TR BEE. |1 Gene Trap BORMSE T
MR, I Had & T KBS BURIG T 410 Knock-Out FEIRYEE, &0 DK
R ) — 26 = B R A4k 2237 T Gene Trap WG T-41f0% (ES Libraries). Dr.
H.Earl Ruley ##% (FRILAEPTAESLR = MK, Vanderbilt University, Dept. of
Microbiology and Immunology) & XM SEK AP —, fibfE Gene Trap
iR AR+ TR DI s, B S256 % 5557 Y Geoff Hicks (N5
°K University of Manitoba, IL7%[EPr Gene Trap 74 (the International Gene
Trap Consortium, IGTC) fIk#E A2 —), Harald von Melchner (f[F Gene
Trap WU H M T5T N R AA . K—FIH T HAT IGTC IR 5 15 B

MHETEFr b Gene Trap k@A KE, FELZ XN, KEE D4
WHIEBE (NIHD BEFEEHRAVFZ 20, 1 HRBURHIZ5 A |l 4 Lexicon N E
BEEEAL T S B KRG T4 R A e, A5 AR o T 60% /N B AE R
A E HATSR AT E2 IS5, BN IRIGT-40 i K2y 4 $50,000 37T, AR Z KR
A% o BRI = K AT BURFES T SCID IR I H , AT H A TF G 4257 Gene
Trap a4 i i, AR H A KB 2 A A FF R IGTC 2 [E Pr/) A& P23 (the
International Mouse Mutagenesis Consortium) [K—#B4y, HEHE, &k H
KIS TR AR 1IGTC LB T 2 AU 1) I 5140 26 1) B 5L
=, HArE LB T 30% /NRIEDN,  H bR AN AR A . R VERA
AR JZ RS S, SEFIEn, P E BT KRR E A d S Gene
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Member Institute
Gladstone Institute of Cardiovascular Disease,
Bruce R. Conklin
University of California San Francisco
John Hughes Bennett Laboratory, Department of Oncology,
Lesley Forrester
Western General Hospital

Geoff Hicks Manitoba Institute of Cell Biology, University of Manitoba

Andras Nagy Samuel Lunenfeld Research Institute, Mount Sinai Hospital

Barry Rosen Wellcome Trust Sanger Institute

Max-Planck Institute for Molecular Genetics, Center for Cardiovascular
Patricia Ruiz
Research

Earl Ruley Microbiology and Immunology, School of Medicine, Vanderbilt University

Bill Skarnes Wellcome Trust Sanger Institute

. ] Program in Developmental Biology, Fred Hutchinson Cancer Research

Philippe Soriano
Center
Institute of Biomaterials & Biomedical Engineering, Institute of Medical

Bill Stanford

Science, University of Toronto, Samuel Lunenfeld Research Institute, Gene

Trap Project, Centre for Modeling Human Disease

Marc Tessier- Lavigne Senior Vice President, Research Drug Discovery, Genentech, Inc.

Harald von Melchner | Laboratory for Molecular Hematology, University of Frankfurt Medical School

GSF Research Center, for Environment and Health,
Wolfgang Wurst

Institute for Developmental Genetics

Ken-Ichi Yamamura Institute of Molecular Embryology & Genetics Kumamoto University

Gladstone Institute of Cardiovascular Disease,
Stephen G. Young

University of California San Francisco

Table 1: Members of IGTC (the International Gene Trap Consortium)
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> Gene Trap HJEEARE KBTS
NN Gene Trap MSEARJE I A H B OROL. 8H KT, B
¥ LW L DR 54 322247 3 81 (Promoter), b %1 (Exon), W& - (Intron) LA &

Poly(A) &

E(ﬁﬂ K] g) o A Structure of gene trap vector
- — _
fro W W Y SA N3*Piiron M LacZ PAg Pol2 5 Neo il 3' Neo SD NSNS
LoxP Lox5171
Gene Trap,
B Retrovirus intergration of genomic DNA
2 L O]
Al A2 18 ok _
N e - VRN SN
B 3 144 TN o
A4 B HL Simultaneous gene mutation
C Post transcription and 3'RACE
ERANIE
. -
ZH DNA IZIZI R Mutation  Expression indicator 3’ RACE to check location
N 2 A Figure 1. Gene trap vector structure and identification. A is our pGTR1.2 gene trap vector, a
% E él Jieﬁ‘ retroviral vector contain splice acceptor (SA) and 3’ puro gene and IRES (internal ribosome
element site) with lacZ and polyadenylation signal (pA) as a reporter gene. Pol2 promotar
=3 B(] ‘Q’th%f"“ driven split neomycin gene followed with a spilce doner (SD) which can lead neomycin gene
JE ] Z /] ) : ! ; : .
fusion to internal gene exons. Heterotypic loxp site and 3" puro are designed for replacement
NN vector for proteomics. Simultaneous gene mutation was obtained with retrovirus insertion and
IJHQ}JF%EEXZ? FRACE was used to identify insertion location.
N VA
I )R g T

A, — A7 EEECE, IR T4l iEshde RNA, A5 # A 3'RACE
s HAM 7 200 5 $l AL L. Gene Trap HIFAR- & BIIEATE R, T 20 TAE
SR IX LU T A B I B 3T Blast Search, #£3 Gene Trap (K% 7
H A EHE R A7 1) ES 40 M EAH G B U 28 o 1 — 28 1 AR At AT BAAE XA
GeneTrap it 140 fi P 1 2l P Je e BpAmiFE WK .

FZ Dr. H. Earl Ruley Zi#% (Vanderbilt University) 7EiXANitk O 44 1
TAEMFITL T, W E s Gene Trap Tha ()5 PIANEE b . AL =
(¥ Gene Trap KL [ 1 JLAS A B HOK gk, s (0 AR

1: U3Neo (By Dr. Geoff Hicks) J& L i () & 81 . iXFh 444 )& T- Promoter
Trap, HAEFERIMIG T400 (ES) TREHFEE, M HARERE TR 4] DNA
KPR, IE LR DB

2: LANPTL1 (By Dr. Anna Ospovich) &4 Poly(A) Trap, {HJZiXA~ ES 54%
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FEELE /N, T A — ES 4 ifEdE Germline Transmission, A jn) @i th
3: pGTR1.x (By Dr. #K) RANEAKR, HTEH 58S 38Uk 251

> A AZE Dr. Ruley’s Lab Frfifft T4k

pGTR1.x
(By Dr. RO Tagged Sequence Mutagenesis
?\ 5” 252 'TZIK ’ %E J/?\ ’,_E_S Ee!s__q Isolate Sequences Appended to
- Entrapment Vector by 3’RACE
A DR 3 - |
} Retrovirus infection @
% g\i& ﬁ wl B{J %ﬁﬂj Select Entrapment Clones Disrupted Gene Database of E=22
o Each Entrapment Clones
b, AT KE S / \
&S ‘ i
%ﬁ E/‘J )EH :L% %D tl:ﬂ‘ é Establish Mutant ES Cell Library | . . .
__________ ntroduce Mutations in
(FR&AN | Ny reonn comie Moo
l =
g, EERHT Cryopreserve
EEAHIT. g
w LRI LL Trap it
Figure2: Gene Trap If X E#HRE
ENICE S QTR 3 i P

ES gt ALIEHIFERD . & H AT et Gene Trap #iikZ —. 1EiZRY
R R F RS CE, AT ST BT TR E RO L. AR CA
LA, TBRELHFHANZ —. HAraMREICHE (e Science, Jj—iR{E
Nature Methods) IEFESfa, M @EALEIR. 24N T LI 1000 £/
SEN ES wifE. ATAHERIE T 10 FiAFEZERE) ES 4058484 5 21/ i
Blastocyst 1, B D sk T B ik & #&(Chimeric mice), F1 ¥4t Germline
Transmission >4 100%! H#jX 14> Knockout & i &4 CL4H LA K BLA 2
(R, RIEAH PR =2ZK (Cradd, IL-8Ra and Spink4) BT HE4II5T,

HERAEE R AL, TS AHEZ L 3CE. Gene trap W H & — MR KI5
H,fa SRR H0E, 10 HVRIG T4 2 () B0t 2 OB . 6 NIH B4R
Bt W, Dr. H. Earl Ruley sl — AN AW LT T ey A, 3
AR FEE L VL ESERAA BUSFHU RS o EX 7 9T )L
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FET%, EAM Gene Knockout 2 @A L Hr B, HAHR & WAL
KA RHE 22 B R S @A IG T4 Gene Trap HARE-&, 5T LA AEES
FEEAR F A5, P [ R i v S A R LIS, A ] F R e Ty g ik
DRI ZH A 5 5 AR RT3 A G35 DRI T PR AR AP RN 25 512 5 (i i TRl )y e ke DT 24
I AH ST PRI RIF T ) i B

ES Clone Gene Description Effect on Phenotype
Expression
B3PP3G6 CRADD CASP2 and RIPk1 domain Apparent Yes
containing adaptor with death Null
domain
B3P3H4 G3BP2 Ras GAP SH3 domain binding ND ND
protein/contains RNA binding motif
(RRM)
B3P3G11 | 5330402421RIK | Similar to tetratricopeptide repeat ND ND
domain 18
B3P1H1 Dymeclin Mouse ortholog of Dymeclin--gene Apparent Skeletal
responsible for Null defects
Dyggve-Melchior-Clausen similar to
syndrome human
disease
syndrome
B3P1B12 V-preb3 Pre B lymphocyte gene 3, Ig ND ND

domain similar to lambda light
chain VVLJ region

B3P3D4 | IL-8 R like gene | similar to CXC cytokine receptor-1; | Apparent Yes
similar to (63%) and located Null
adjacent to the IL-8 type B receptor
B2P1B10 | 1700022N24Rik | Domains:RING-finger-containing ND ND
E3 ubiquitin ligase
B3P1A6 Pfdnl Prefoldin 1, Domains: KE2 family Apparent Post natal
protein. Null lethal
B2P1B9 Spink-4 Serine protease inhibitor, Kazal ND ND
type 4
B3P3C8 Hesx-1 ES cell specific homeobox protein Apparent Forebrain
Null defects and
anopthalmia

Table 2. Germline transmission of genes disrupted by pGTR1.3 Analysis
of these mutations is currently in progress. ND = not determined.
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Recombinase. HHIC& kK = X, 4744t Nature Biotechnology, JCB
F1 BMC Biotechnology . Cre A& HHi 7D R AmoT g w2
M, FAIWHE Al LE R M) Cre, JF HHE T L4, &ttt
FMEANZ—, ZMCE LRk, T Cell-Permeable Cre, FATALF
HeOedni, HRATEIREETIN Cre HUnT LUASIH Y, RN AT L) BB #E
U Cre, [FIFERZAM, HAAEIRIXEARHIEA N4, Cell-Permeable Cre 7&
Post-Entrapment i 5 RI AT E A BRI S HAME, R0 0T 4L 2 1 &
XA (Recombinase Mediated Cassette Exchange, RMCE) H5  k& X,
hE E AR AR RIS A . I HMEA — WA K Cre/Loxp BOAR AV
FHIE4Y (Book Charpter): “DNA site-specific recombinase Cre mediated
recombination and application” (In Press). Peptide Mediated Transduction
Characterization, Optomization and Application, Edited by Paul Robbins

and Steve Dowdy, Kluwer press.

> BRI T4000 Gene Trap IR FEHNEX SRS

1. FH A E Gene Trap G40 M7, 57/ B G 40 M 1
Knock-Out BEYRFE, I7E Al b4 gt — AN o0 DR 45 0 A0 T e IR B AR
G AT HMMA A RGEIIE S, ZEART & 0 LS I E /N R
Knockout %55 AE KA 52, REAE AR 1 o 1] Py B A1 45 K R T BEIF T R KT
i H NS F ok g R AR R U 1, DR A P 5 %A S 50 5 T A M
Knockout It T4l Bk, Tix— b FERMETT 2 6 — 18 AN H (1 I ] JU e 25
/NS . R FRNZEEG, AT KL T, F% T 1000 24 JH
T-2MIf) Gene Trap &, FEAFIII P10 9% FOCHEZ $50,000 3670, P34
A~ Knockout i fifT-41 H 40 PR 3 FH O $50. & =415 T BEHT4EAT Gene
Trap (] —4EHUELS
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xR=: HERFITHAN Gene Trap —L ik

Gene Trap Gene Targeting
R $50/Per ES Cell $3,000-10,000
I (] Large scale, 1,000-3,000/ 6months | 6-18 months
DRES 70-100% 60-100%
gl AR/ i, 6-12 months 6-12months
HE A A
%; PGTR1.3 Strategy for Proteomics of Express TAP Tagged Fusion Proteins
ESIE N TE A L
AT EL ) ) g (4
AN TR ST S
AN A 1#) Loxp
Fuson Protein  REI—

fr i,
41511 B P ST
AL M Tl EEE—

( Recombina Figure 3: B A4 2HRER
se Mediated

Cassette Exchange, RMCE) FATa] LURZ S Xl Gene trap ATz 11
Genomic DNA #HAT#AE. V2 BAARNHIRAZ S, Fimzs4lii ] Gene
trap BATESE AT N o BRI R Dy RE, B 200 2 I B R
—HEAMEAEH] L, Gene Trap M A ZIEERIH ], Wk EATIE C-TAP
BRESEVBAE, Wil LU — M EARE S, FH] Tandem Affinity
Purification (TAP) /7%, #ibIENE B G, WA S, FRATE
A LARIFFUMR LG 8 10 5 2 AR FAE o I 5K e AR AU IS R TE A B
JA3T (Native Promoter) 53 FHJFERIZRZL, 5HIEW ARG N 2RI

Riksea—,
e

T AR 31 10 45 R SRR ILAR N 3R T B A R A AR B
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3. Al B= o
g Tl i Production of Homozygous Mutant Cells
B ) K 1Y f
KRR S
A%’é ’ EI] 7'7% Heterozygous Germline Homozygous
. Mutant Cells Transmission Mutant Mice
EQNE S
1-2 Years I
(%) Zi 4 HL %IJ 2-3 Weeks —
N Direct Selection of e ea o @@ ]
K Biia }E' bﬁ Homozygous Mutant Cells? w
foik. HAT Homozygous
@ Null Cells for biochemical studies Mutant Cells
Ity Gene @ Test for cell lethal mutations before making mice
Tra &It . :
p ek Figure 4: Production of Homozygous Mutant ES cells by LOH
T U IR

TR, AF R FRATT S0 = iy 10 310 2 3 s i s AR IR b R e e T LUHT T
EIE LA, Wt vOE T EI R T . H TS ARG
MuidEAT Knockout, HEEZIBRILAH—AELTIER, Gene Trap WA [HFEH
0], pGTR1.3 ANk T 2K D it B8 TE B RIVR S AR IR G40 .
Ho g R A A4S B2k (Loss of Heterozygosity, LOH), fE#H(TEk)E
(R 0 38 I W] LA s RIVR AR, A gt v] LAGIBR AN SRR . 6 K 22 4K
R, FAIFAE—EEA Knockout %, sz EHXSIFR (Double
Knockout) [W4ifilitk (Cell Line) wftw] LAREAT AWM 2= (A 9T o 17 388 5 155 1O
', 3k14 Double Knockout Cell Line [1Ji&4%—# % ik Double Knockout
/N M ES 41 HEkk %] Double Knockout /)N i 25/ B — B 45, i, 9%
Jiv SRR, s AT IR AN, T B = R AT DA R )
G141 i Gene Trap H AR & 564 1] DA AL IX LB K, X2 — 4R faj 4
SV EE. M —ANEARNE, B E IR ZAE5T, 52 Al
SR T TT R AT T 0 98 U 5 1

Post-Entrapment SR DJREMIIEST, L4 Microarray JEAli b i A I8 % K
(Gene Discovery). JEPFEIEHIFT; Conditional Knockout; 4 fA K] 5
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B BN L5 X EAFEARUE.

5. MR LN ERAETT T, 4G sk (Loss of heterozygosity,
LOH) J&— i T 05507 5 Rl 5l SR AT I 75 v, )2 3 A 410 g AT 11 9 22
S TG DR SR AL P ) B 45 7 1T o S5 BE DR R4 (Allelic Imbalance)
DA e M8 2 (LOH) 2 Ji e 4 0 G (AR ARG JE 1) T B BUE AL, WF i
TG TER R 40 P A 10,000 24~ LOH 22k X 3o 5547 I PR e i 0 22 i
T R W IR A AR RS, PRI 2 5 M R O T Ay T g B A A 1)
W EZE TR, 8. gl i Euhd WSR2 —, 5K
PR G e oy T AR FERE T SIS T AR K BE R, B AR R
Iy L R G /A48 B (Chromosome Alteration) /5 AN+ 70T 4 . 11 K45
FEWFFC R Bon, M T O ERER MR A 2NN S, KER LOH Kk
AT READR AL, XEE R R IFAT 2 LOH. A i
BV e 01 1 I QR B e = N 71 ) O I L R
FEW, I 5 SIS 453007 (R 28 I R4 X S BUm W) 7 sl B0 A 2 FE A E
H, 5t7fa 2 KINae 1512 LOH, ATTLARIH Gene Trap IEJiGT-41 i 4
KAARTF G RBEATH R . FATHIL W SRR, 5 R W
Methylnitrosourea (MNU), Diepoxybutane, Mitomycin C F1 Hydroxyurea
F5 LA LOH M KMl 1—8 x 107 /eell, iz i T-IX 4L A8 51 42 ) o5
RAZHIPNZ . XKWL MNU R AR T 510 fIRARSL, a5 e
A PEERIG, T EE BRI AR . IR IR T4 Gene Trap SR & — 51
A LA BT T4 S ) A BAT AR SRR VS N & LOH IR, o5 —

IR e Bl v b B A KR

> [EIEBFRLI

EHTIAAFERARNS 5 T AEERAIHRI, IR TIRKREER .
[ X 2R D e A AT 7, 15 Jall e A B AT P A S 1 B e i ERURIAR M o2 i
S (M I REFE DS S L F I 4%, 5 DAy R il o SO AR AT 9 i o A JREPH 13
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I REWE SR AT BOR LR & R D e FE R AW R 2T 5%, W E % A
IRBF ARG ANRHERAT A, U2 )3 8 T V2 D e LR AL gavt-Ril, fnds B il
(AR AR SRR
oA B2 [ E MWL R g%, @ /MRIRIG T-41 0 Gene Trap AR5,

IR AR IR H A AL PGB o Oy ] Ty e R DR P 2 A% A 50 )i e e B
S WS, T HAE v LAZS IGTC A 2 A 78 o 20T T [l A 1) 3 R D e T 9
HAREKMWE, KA Gene Trap /MBI T4 &, AL E N
AMAIAT HRAL A Knockout G141, EAZE 4 2/ BUHL gl ] AZRAF Knockout
ANE AN AR TR KN T3 )1 ke Knockout iR -4 M, ] Py 5[5 T R
HIT AT LA — A G B o BT [E ARG T4 M it 50k 30, FATIE AT A
HFMgE E ARG T4 Gene Trap FE, o] LLBE i % Hh R LAt = 2% LA
S Ipi A I R K T REWF I R AE — T« Knockout A G416t 550 1)
R AR S AR R R Bl v AL BRAE 580 B A KR SO A T 2 IRz )
PRIV TR 357 o X2 45 T A [ 2 1) — AN R pL s, JAT T 0T 1 — [ B iy
AU ) B SN LA
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