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i E FA/AE HPRT EHA DNA FBRAMA LSRN EH FLP EHBIRIG ST RE FRT ) FRT FF R X
HELHETH B HPRT B H S 0 B R BT E K pSP-HPRT-F-Neo-F,, 3B WM EEIMFETH
FEHRTERE FRELTHITEZALAFAEFAESARA. 243 H6-TC NARENMFTFEE . BHT 2
A/ HPRT LS % 5F FLP B4 M 308 A "F-Neo-F3 M DR EA ESHIM TR, 2R R T FLIP E4 MM §

HEATROER EARERKZOE T &K,

X@E EHTE, B TH, HPRT, FLP E4 8
hEG%S 782 XWERE A

“HEEIRG N R R E I, BT

RERIYERMEREFRTRENERTFE. CF
MEERFET . ZHBEESMENEMRER
GEREFEREEDPORERS AR EEN
REBRBEEOSAE NHE AT LR ; X TH
FEAMNEETRTHEEES ADREEAPEE
EhLE BRERME.

HTHBRERERA AT EPFENRENES
)R, RATBABLUBIE KA KM FLP BHMN S
MEREBRR N YRR, B ET HPRT N AN E
R EABEEASARE. DHRME . EIREBEEA
MEETEEA HPRT A RE L4 FLP EH M
BT AR L TR AW, LUE
HHERAEANEGAEREAR P ELAEH S
RERZH|HET HPRTHU AN E R EEAHERE,
EHRREHRT A FLP S4B S5 WM
/MR HPRT i AW ITRREE A EETHE, 88 T
HPRT I S %A FIP XM AL WM EH ES I
e, vt — S FAFLP EEBHETER EREENR
PlETLERME,
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RT,NeoLacZ #l pSP72 3 A ER 7 ; FRT(® #k F)RE
K F3RT (I #F F,, K FF %1 /& : 5-GCTAGCGAAGTTC-
CTATTCCGAAGTTCCTATTCTTCAAATAGTATAGGAAC
TICGATATC3 )M LB E THE M T HARAAS
B o

1.1.2  ZARHES AR R1™ g A SR

1.1.3 35[#:MF5(% PL.R1 1 PCR 314 P2.R2
SNSRI 1.2 Fin, RERI0PIE P
5'-AATTCGCCAATGACAAGACGCTG-3"; R1: 5’-TAC-
CCGTGATATTGCTGAAGAGCTTGGC-3'; P2: 5'-CCAG-
CAGGTCAGCAAAGAACTATAGC-3'; R2: 5'-TCCCT-
TCATAGAGACAAGGAATGTGTCC-3',

1.2 A&

1.2.1 TH | IK pSP-HPRT-F-Neo-F, B f4 & . i A
1A Jr 75 09 B 72 # 22 T B £ K pSP-HPRT-F-Neo-F, :
L4 EcoTi41 fl Sall M\ pMP8 10 HL 6.5kb #95 /M R,
HPRTEHE - “SHNEBFHEENARFBEHFRER
ik pSP72 19 Xhol/Sall i &, 18 2| b [6] #h 4K pSP-
HPRT6.5:; ¥ S0 FERTHFE A LB LB A .8
YIJ5 5 B B pFRT,NeoLacZ # Nhel/ EcoRV fif 4,
H[a] 3% 4K pF-Neo-F3; LA Smal/ EcoRV M o 8] £ &
pF-Neo-F3 th 4B 1.3kb B F-Neo-F, H B, ¥ EHHA
B a4 & pSP-HPRT6.5 (9 Xhol {if &, B R FTIR
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#{k pSP-HPRT-F-Neo-F,. #J 8 B /9 pSP-HPRT-F-

Neo-F, R IS VI AEE 7 M Fr BEATHE 52 -

Nh E"pFRT;NeolacZ
'N'h E - A w -

+M+Ev

(e, ]

Ec PMP8 ¢ psP72

CAm ‘ot L yAmp
Ec/Filling in/S * V(/Filling W5¢M+EV
[y = — -
pSP-HPRT®6.5
pF-Neo-F3

L rAmp, |

*XfFilling in

v

(A)

(B)

M1 8K pSP-HPRT-F-Neo-F3 MM HISH 4 &
Fig.1 Construction and structural identification
of pSP-HPRT-F-Neo-F3
A.The procedure of construction of pSP-HPRT-F-Neo-F3
B.The result of resirictive digestion of pSP-HPRT-F-Neo-F3

B:BamHl E:EcoRl Ec:EcoTI4l Ev:EcoRV  H: Hind[ll

Nh: Nhel P:Pstl 5:5all Sm:Smal X: Xhol Xb:Xbal
Xm: Xmnl wF;RT; wmmNeo; ¢ FRT . | Sequencing primer P1;

27 Sequencing primer R1; M:Marker DL 15000

1.2.2 ESHMAIEH KRB BYRENEY
Ut 5 Rk M« 8 SUMR (3 ] A 448 £ 7 3 A BB R AL I
EIEF ES M LIS 1.2 x 107 4 %F 304 K ) 4H
K m A2y 10pg &¥EdL (F3 Xmnl B§Y) pSP-HPRT-

F-Neo-F, , M\ BEBE b [0} it 8.6kb 2R 44:4L DNA KB T
f13R & DNA, 7F 240V .500pF 4T Ui ST # 4T
EREEB . LUESANHER2 10ecm FMp ALY 2 x10°
A~ 40 YR 4 BE S5 AT Bl AR, 4 B 2 1T 0 2 R % 5 R
LI, N2 Ak ML 7E R 2 AL IS 36h FF IR AN G418
(MR 200pg/mL) , EBFFLIGE 8 K& G418 Hi
HAM(CA18) ZER . )5, LA 6-TG(6-Thioguanine,
BN 2ug/mL) AT k. ZEFFERIN 6-TC ML /5 56
8 KGETt G418/6-TG I 25t (G418'/6-TG' ) 4 AT 72 ke
B, M6-TGEH 10 X, ER BT REBRERKTM
ES 40 i 52 (& i B # 0 B 40 5 s E k.

1.2.3 EHATFHSTEE -HHRBAH WA ES
ML RETE 24 TLAAM S FRB T I8 AU e, — 0
HEEM, B — R &ER4G DNAY LR TH 7%
Eo. A FEFEMEME L PCR M WA HH R
A%z, B EHESA Southem Z:3 % PCR B #
RREHITRIE. WA 2 MA,PCR 3|4 P2.R2 49
ZEEHPRT RABINBE FRXREHTALENA
] ; 17 2 (9 40 Southemn %% 38 B FHl A9 £ 41 DNA W K
HPRT #H%E W& TP —BK Y 0.45kb B B,

2 % %

2.1 Tk pSP-HPRT-F-Neo-F, {5 # % E
pSP-HPRT-F-Neo-F, B3 M > [6] J & (4.8kb I K
A 1.15kb B4 ) . IE 17 £ #E Neo 2 A \Neo A
RME FA P LURERERAMR. B 1B A2
%t #4819 pSP-HPRT-F-Neo-F, M) % i BB ] &6 A5 11 4%
R BUZRERPNEYES, # -4 ML PLLRI
HIHMFERBERITEEEMNEH SR
—B(RFLERABR) .
2.2 ESHMERERNAYIRIE
FEFILEH R T RTRmRE DNA 4
x10' M ESHIlE, &4k £R TR 1 Fin. R
T 4% 10" ML FLHMBPF AT 126 1 Ga18/6-
TG W& HitE ES MM, AP BEIRT 24 N Tk 3
24 fLAREE SR P HATY RIER, UEASE S
FFEE.

# 1 pSP-HPRT-F-Neo-F, Bifk DNA M ES fifich E B MW kLR
Table 1 Result of electroporating pSP-HPRT-F-Neo-F, DNA into ES cells and drug selection

No. of seeded cell Ne. of survival clones Frequency No. of clones picked up
No drug added 2x 10° 1.05x 10° 52.5%
G418’ 4x10 6020 2.18x10°*
G4187/6-TG" 4x 10 126 4.5x10°° 24
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B % # 17%

23 HAESHRRENS TFEE

2.3.1 PCREESFR VRN 24 WA HHtE
ES Hif RE R4 DNA AR PCRY =P %
HIREBERERE I ERNT 3 M RESHAR
ESHMR —HEEN 0.2kb bH -V AT 19 M RE
A 0.2kb FEY 1.5kb K H —V HH  BHE 2R
RE(FEE FA.FIR)TE# 1.5kb b H —V H WM&
0.2kb Zb L (H 2(a) AR PCR T ™9
BRBEEAMIBIER). RERIT(LE2), Wk
M FI8 54 TN ES FHELHE/F.

2.3.2 A Southern 4345 5H X k& F4 F F18
HFEH DNA BamHI B4 7= 4 Southem 2% 32 45 5 1
2b) AR, MBEAR ES WA Tkb R
fES#,M F4.FIS F £ 8.3kb B LR T . L
TERGRASHLEY ES HERADNARSEL ES
MR TN M. WEE FA MR8 REAT M

AR FS M FERE
B 7.0kb B Wild type
2 E |
/'/} w — ~/ HPRT locus
lUT".;kb Targeting

veclor

(a) (b}

B2 STEEHRGTER
Fig.2 Schematic representation of the strategy for molecular
identification and results of PCR and Secuthern blotting
{a)Result of PCR; (b)Result of Southern blotting
B. BamHI; M, Marker; Sl probe ; BB Neo; #=F; Rt; § FRT
B Exon: 2 primer R2; 17 primer P2; F4-F22.
Double drug resistant clone; Wt. Wild type ES cell

3 7% ®

FLP EAME T BB SN 2pm FE, EER
HIFE R DNA FF 30 CGRBIL =, R 8 FRT), 3 4t 9
PBUH B U AT IR R RN HE I B R S 4
RUEHAR M"Y, SFRBEEL AR, FLP 484
FMEATRHEHRNRARER AT —H#
BB RERENR . PIH FLP HAMA F RS

HRHBESRNHTHEANEAEACH -EN
FeEY, AERBNMR T HERATSBAHY
EHAH. XREF FLPEAN B S RN NE R
A FURER, HEEA LM ERXBHRE
BV, HEREZRBERN FLP EHEN T
& X, # (Recombinase mediated cassette exchange,
RMCE) iM%, R AT —%t FLP EAB AT HER
AN REREESRHERYROEE,
RAMEAHENESABRSYEERSY, AHKBNTFH
EXATHRREHHLIA, IRMNERER . ELAEER
MR ST REMT AR,

HEEAMA FIPEABMA IHNAERXLHES
BT EAEEN SALTEXERANFEMURE
BE—MHE DNA ESBEHEMN nj # FLP
BAMAGNZHRESEH . £ EZ RGN TEN
Bl BB TRKEEN &SRB ES RN
(HPRT) B EH {7 47, X2 H F:HPRT £#H & — 1
ARFAFHR T REOFFLEN, HPRT EEHH
WM RS RE R HPRT SR H AR R
MEKES. HIt, ABREREZAMMNEEHNZRE
WA REMMAERE, /NR HPRT B B O8N
R—1TEIBEMNEEEENBEGIN.

AT % HPRT i i K% E—~°[ A T FLP E4
M FHElCREN MRS, EMHRE
T —A B3t FLP 3 4 8§ iR 7 4% /2 %5 7 {k FRT
(& 8R F) # F3RT(MB R F3)" LA Rk & 470 Neo
AW 3 &7 F-Neo-F3 545 1) ; 5 I BERE 1, F
RS EI /B HPRT 2N 4 DNA B T XY
/N HPRT 7 A 1 B e R R 4T W {4k pSP-HPRT-
F-Neo-F3; 3@ #FRIEHEAMBERITE , H T H
EEWEED T /MR ES fIFEE AW HPRT { 8.

TBRMEAES ES MR, BT A RA

T LE®ZAM FLP EHBAA 50 & A 258 KN
ORR EARER, GTUEEAS BREEERFTR
HEFFIPEABERASGHNKERTE DN,
AT /PRT 4 320 0 4E 9 41 I DNA 19 Z 4k
FFZBWEE SRS, AR5 DNA(RIAES F
MPBEHEFPEAMINT T THESAZLHRE
HPRT {3 £ .
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Construction of a Flp “Exchange Cassette” Contained Vector
and Gene Targeting in Mouse ES Cell
ZHENG Jing-Min LI Jian FU Ji-Liang”
( Department of Medical Genetics , Sacond Military Medical University , Shanghai 200433, China )
Abstract Using the HPRT genomic DNA fragment and synthesized oligonucliotides , pSP-HPRT-F-Neo-F; was designed and con-

structed as a replacement gene targeting vector by usual molecular cloning techniques. Structure of pSP-HPRT-F-Neo-F; was iden-
tified by restrictive digestion analysis and partly sequencing. Then linearized pSP-HPRT-F-Neo-F, DNA was electroporated into
ES cells, and transfected cells were screened by being cultured in medium containing 200pg/mL G418 and 2pg/mL 6-GT. Twenty-
four double drug resistant clones were picked up and analyzed, among them, two clones were proved to have taken place the

required recombination by PCR and southern blotting analysis.
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