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M AFHERERGEEART D REFSBRM T WENER, W SR EZEARRAT /D R ER R 5K
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TEERERCDR. PRERAE TRENRMREHE DR, BT —HiBHES AREE BEMA. 7Rk
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SEGRET, BERNNFRERRT/DRELS R L.
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SR ES . AhsEE EIE L 2R ) AR
BEEFRFRETHRIGRENFRRN, FAERIEE
Lhege &, A eDNA K H 7 3L Crapid
amplification of ¢DNA ends, RACE) B # JR R K &
A AR R AN R R A S ST, BT R
TR B ES S0 BR S HOR T AR ey 2 B i R
fsh R Foheesrl. EE B ETRERA
EMRPE AN TR — EEFHE OME. 25
B RN BE A P2 AR SR AR R BS R T e, X
T AT 2 K] 20 A E R AN LA SRR R Sh A A%
T, Hansen SFH 4 A AR EESH &4, A
11 000 > ES SHEL ARG 1 5 142 2 E 5
i AHEERIFSI. AATHRIE T 59% 593 B 5 ES
WP AR R AR R, AMESEEN
FERFTEEE A Y, RS T B F 4 A R R
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BT A CmER B E A A TR ES 9
2 BABHTHREAMMEEALEERL
FIThEE, Kluppel S EHEEEETNEES
WEEE T BMP (F AR AEEE. EWE
A A SR TE.

AETFF, FATFIA— 2k fa AT T
VI REEFHTR. ZEEGFEHBEEH En2
BUESAR (splicing acceptor. SAY B, AR
R AT A Cinternal ribosome entry site, IRES) JF
Bl G584 lacZ 1 neo FE-& EE [ Breo EHFHH
TREBRNEERE Camp) FIRRE ST,

B TR ZEES MR ES HE. FIH
DNA EIZRXT G418 BT 00 ES 4 B 7 B 34T 0% 3%
1T T 36 B neo EFEFA SBESHES AL, BEid
EREEE P 3 B ES WA REL, 65
AR REEREEAR N RE AR, Hh—1
MEABRESE IR TEEEERE. FARERRS
SR IR, B ATBER R FE BRI .
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R, LA AL, FLFAER. F-HESR
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a) D, /UG L RCET S S B R 5 S e A AT AR
F LIF ( Chemicen 2y 7)), 100 mm, 150 mm ZH£H 5%
F# (Nunc 2],
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1.2 Hik

1.2.1 EFEEMSENSE: RN EEESH
BAEHBEHMATIE Sol T VITF, EABFEANT
Xho | 17 &) pGEM-3Zf H A5,

1.2.2 BFEHBNEE: FEDRRARAT
YR MR, T kTR IS FF W (DMEM. 15%
FBS, 0.1 mmol/L B-#FiH 48, 0.1 mmol/L JE&4
EREME, 0.1 mmol/L F-HEZE, 0.1 mmol/L
L-BRBE 37T, 5% CO, BHE3 REBA3Z A
100 mm HLAFEFFIL. 3 K5, ﬁﬁﬁﬁ%%ﬂ@ﬁﬁiﬁ
R 150 mm AHEFLD. 3 K5, BEET
40 /150 mm ALREFMFPIEFRI ~4 K, BEEA
M LR, FAEWREN 10 mg/L 2B EERC
W RRAHE AN, 37CHEFR2~3 h. BELAUE
RCAEIN. BEXEZFL NN R4
HELHRTE, HENERESR .

1.2.3 WL ES @M. 36 pg H Xho [ T4
a2 EELR 2 10" > ES M (600 V.
25 uF). M RFIAIS 7 ml BES 4 MR E RS
Ja. BT 44 CRBEFEAHET 100 mm 3F 7
mA,

1.2.4 #iAHH ES A m B PE: BRE 24 b
¥ ES WiF s R EHE A ST G418 (175 mg/L> MY
fnikETRE, BREENEAMILERE RLE
7 RPECH P TR,

1.2.5 X-gal Bef0: MHEAEH 0.25% MK
PBS A 72 S min J&, A& 2 mmol/L MgCl,
PBS WEIESE3 K, BIX 1 min. ZAEMA PRS A
HE)EH 2 mmol/L MsCl,, 0.01% [t 5 B & 4,
0. 02% NP-40 FYEIEEE MIIEYE3 IR, 8K 1 min.
TEEEEMWE AP MA S mmol/L K,Fe (CND, .
5 mmol/L K;Fe CN), 11 g/L X-gal Bo iR g0 T
1Fi, T 37CY3 ~24 h. E10.5d B =IRE
E22 min, REFAEEREEMBEERE 3 K, 8K
20 min. 7TE¥E TR T 37CHE 6 ~24 h- .
1.2.6 ESHAME BHEEN 20 ROBEE: KBis
Y ES A SR UERE 3.5 REPRE
i, EEEFEBEEAMERRNTESS.
1.2.7 PCR #IfIE A 7R EEmE A
(1) neo BEFFI LR 2 45140, LH3I4TFN
GTTGTCACTGAAGCGGGAAGGG, TSI ¥ITF| A
GCGATACCGTAAAGCACGAGGAA, 31 4 1 K/
7 494 bp. PCR W %15 94°C 3 min; 94°C
30 5. 65C 30 s. 72°C 30 s. 33 MEIL; 72C

10 min.

1.2.8 DNA EIZESpf. TEEREBHEE LF 11
(RAEIMEADIEE Bel 2T, 31 Sac [ ALE. 413IH
Bgl [l #1 Sac | FR&IM: A U188 7E 40 2 K40 DNA, 24
1 kb [ neo B EJFF 4R # DNA ETZECHE 1),
1.2.9 FURERECLER R EEE AR S A RF5:
ERFFEHSE LS ETHIEMERFY, M
B B PR 2 9 TDBR A BS 40 B A0 EE R 4H DNA, 2R
JEH SRR DNA EER AT IER, HHERE
MR L% S DHIOB FkT, BBETHET
FHEBIAR EAKWEE, BHETEFEME
FEFrfMEEmaan—REFAFY, REL
1. BEAMFME GenBank #IFF71HAT H3F AT 3k
MmPEHEENE R

En-2 IRES LacZ
L R R Ty
/ .i \\ Sa | /
Xho | Xba L gy i Sac [ _ Xbal Sac |

Dlgest genomic DNA with enzyme, ligate,
mtmduoe plasmid into E.col

Backbane / \Genomlc DNA
gd plasmid

Fig.1 Structure of the genetrap vector and theory of

Neo SVpA ori amp

plasmid rescue

—: probe of Southern blot; —: primer and direction.
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2.1 EFEEH ES mEAMEALEE

BitarRBERE, 1 En2 EEKTFIAT
IRIN—~ Xho T ALAS, F1% Xho 1 BRIV A 1ESHS
EEGHERALNL, BTHRE s A EES
WA EIE B2 1.8 kb f/ B En2 BEH,
594 bp FIAZRIZRES A AL A (IRESD, #93.9 kb
LacZ # neo B [H IRH-&HE[E (Bgeo’, #9200 bp £
SV40 polyA T4, EHL 3 kb BIBARF 2 T4
CE 1.

36 pg EREUHEFRBHEALETRE 2 x
107~ ES #HH, 24 b EIIAE G418 RIIF L BE 77
i, KiGd0 A RE. S AH Bl (B 2-43
Fl Sac 1 CE2-B) A mEREE 4 DNA,
EL1 kb B neo BEFFHIEHRE # 4T DNA B0, B
Sae T IHEE4H DNA, neo EFE AL S-S ES 0
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B LM —&4 5k MEH. LA REMN
Sac | P A TE# E R & 3 B F A o3 958 308 A
br, BRI ESSHIN—FAT Sk LT £
BNELSH, DNARBTLERcHINEZ T —K00HE
HEH FEREEERE—A B8, FEEHA
ZREE AL F 4 DNA {4 DNA ENE, Wnj EERE
hEwEIES, J3RF R RTHRAET 7.5k
MZ&met, RApgRAEaENES SHM—F
15 kb BT, DI gE 28 AL R BHENFTR
ELEHAFA EHIAFAKLLHEE, NEALHE
NEEG. it DNA QIS E neo EFERENES
AN MatEE 36 #, B2 2 omMER. T2
WM a) 14 FRES sefE 1, 10 2R ES B R neo £
FErSESESHE (21, 2, 4~6, 8, 9,
12 ~14); 4FRES wIEEE A neo AFRE N S 4G ES
W (E2-3, 7, 10, 11).
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Fig. 2 Southern blot analysis of genomic DNA to identify
ES clone trapped
A: The genomic DNA was digested with 5¢I0[; B: The genomic DNA was
digested with Sac]. 1.0 kb neo gene was used as probe.
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MMFEFIEEN R PIBTE. WALE SRS
HERIIMHRBANEEERERAELHFREE
. SRR ES WA X-gal BB RAE R KRR,
FRESHE (F28 5wE) M Xgal 22
FAMRE (E3a), BRR6EESE (E3b), BF
0] ES LIRS X EmE (B 3e), E3d 2
X-gal ST ES &
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Fig. 3 LacZ staining of trapped ES cells
B-gal staining patterns of trapped cell lines were classified into four
different groups as follows: € a) strong and ubiquitous, { b)Y moderate
level of B-gal staining, ( ¢) restricted (20% ~50% of the cells were
positive?, (d2 nolaeZ expression was detected.

2.3 EEFERHD R EE T

3 PRiEHE ES A M HE BRI B E R,
HHEARER T REEARNREEDAR, KH—
REEMES WRATEAELER (K1),

Table 1 Production of chimeric mice by blastocyst micreinjection

Serial mumber No. of blastocysts  No. of blastocysts No. of recipient No. of pregnant No. of new No. of chimeric
of ES cells microinjected transferred female mice mice born mice mice
1 54 50 4 13 10
2 48 43 3 2 2
3 63 59 3 8 0

A MRS BN REIT PCR 20, RIMA
28 5 (EH2-5) ESHIMRFHZEN 1 REENRHS
SESHBIEENS RIEA/ MR EMAE ES AR

TG (H4a). BAMEES AlRGEEREED
. FEIAEZ CS7 MR, BEMEZES AREER
I 100% g5 /bR
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Fig. 4 Identification of genetrapped offsprings
(ad The agouti mouse is an offspring from a gene trapped genmline
chimera. (h) Identification of the genotypes of the gene trapped offspring,
The upper shows results of genotyping by PCR. A 494 bp fragment can be
amplified in offspring camying the gene trapped allele, but not In wild-type
mice. The lower shows results of Southern blot. 4 12 kb band was detected
n gene trapped mice. W: Wild-type mouse; T: Gene trapped mouse;
NC: Genomic DNA from wild type ES cells as negative control: PC:
Genomic DNA from gene trapped ES cells as positive control.

¥ 28 5 ES HiMIFI 5 5 ES 40 B SR IE 84k & 1k
RS C57BL/6) ANRIBATACHR, W3R 81 F 0
Fi1T PCR A1 DNA BT F, R 28 5 ES M
FENRGENRAISEERRTEER AR
£ PCR AJ4 G H 494 bp BIPETEL ., FFAEBNR
T4 (E4b, L), DNA HIZF%E FE HERH
AN R, BN RATH I 12 kb BIFR 14
W, mEFAERNLEELH (B4, F).
2.4 AABAERREENFHER

7 PR RS HIFEE ES AREFEL DNA
BT T AR L, R EBHFFIHATIE,
RJE5 GenBank MI1FF) AT L %, RILHE
MERBT 2 IERMEEH, BF—-5 455 tRNA
AR, BB —15spl ZERMAE (F£2).

Table2 Part of sequence blast result of rescued plasmid

Serial number of Size of plasmid Seruence primers Besult of Blast Anmotation of gene
ES cells
5 4.5 £ 010, Sp6 455 tRNA IDNA
14 6.0 T7, Spo unknown gene
23 23.0 f (12, 3ph Slpl limb development
28 4.2 T7, Spb unknown gene

¥ 28 5 ES A M RIE MR B FRD BT
WHATHRZT, B 10.5 REVRAGTE Xpad e, &R
BoR, R IR F9B8 F B I R R 5 Xogal B
H(EH5h), MABHNNBRBERBUALE S
(& 5a).

Fig. 5 Whole-mount X-gal staining of genetrapped embryo
{a) Lateral wiew of whole-mount stamed E10. 5 wild-type embryo
as negative control. Ch) Stained E10. 5 genetrapped embryo.
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ARG NI B E 2 5, MA@ DNA
PREESE fE A I B R 3 2 UL B 6 B0 A R 36 #F,
FRYENHAT T AR AR 5.
ATRRGARBHAERFH ES BRRT
R, FEX) ES fiME T IRIE ML TRE, Ll
NLEREETAE, MR R R 55 5 R R
AHIERFL. ATESSHAT T ES MM X-gal JE.
HEH P LacZ-neo BI-GEAR (Bgeor, B4
R-EIEEFR-FERREE BB SO NS
HYES AN, G418 PUEMNRENZAR p-F5
BEBIRE, Xl PEEFREEE—EREELR
B P A R A F B EIA15R 1T §Y 46 FR
G418 PRI FLRE P {F 14 PRA R BIEIER B
FIHEERE FUREERRIL lheZ, BEFRISZ
Gr; BEERERE SR — TN AR RE lacZ;
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Generation of a Gene Knockout Mouse by Using a Gene Trap Strategy ™

TAN Xiao-Hong" , CHENG Xuan'’, MAQ Chun-Ming"’, CHEN Guang-Hui®, YANG Xiao™ "
(1 Genetic Laboratory of Development and Diseases, Institute of Biotechnology, Academy of Military Medical Sciences, Bejjing 100071, China;
2 fnstitute of Cardiovascular Science, Peking University, Beijing 100083, China)

Abstract A gene trap construct was used to transfect mouse ES cells. 36 ES colonies trapped by one copy of neo
gene were obtained. The B-galactosidase activity was detectable in 14 ES colonies. ES cells from 3 trapped lines
were introduced inte blastocysts by microinjection. Two chimeric mice lines were generated. One trapped mutation
went through the germline. Genomic sequences adjacent to integration sites of the constructs were isolated by
plasmid rescue. The results of sequencing suggested that the trapped gene is possibly a novel gene. The expression
pattern of this gene shown by B-galactosidase expression was restricted in abdomen and lib bud of E10. 5 mouse
embryo.

Key words gene trap, mouse, gene knockout
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