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B E #iHEE (hvgromvein, hyg) o #H E F (neomvcin,neo) A A BH A B R 2 VEARAABARNRNALH PR
MERS A EF R (MEFs) , A R BB A E BB A FABKETEE ARG Rae &4 I pTK-hvg"-pA, PGK-nec®-pA @ 4~ 35 %
B A4 A £ E pBluescript A P F hyg® neo” REMABEAAE A Kpn | #» Xba ] Wby, Tl 42450p 3 A E 4 &,
2 MR HKT Hyg -neo” # A E L. PCR A Southern blot 5 A 4 % H . £ A B 8 ;RT-PCR M hyg® neo® AH AL F
B REEAMEFs PO AR 22MEHEERTT AHAFNEE D L (Founders, COR), B L EFF, LT 6 LR D
A%Z. RT-PCRAER AT SA#HLA BRI IA A FINRESFRAFHEEIATFE. FEEE Y hg' neo® RFESEE LR
hn30,hn33 ,hn66 #= hn67 & Fa b R 69 1 A28 2 FF B F A hyg" ineo® 8 £ 34 | RT-PCR # 3 5 W hyg # neo # 1 % H £ A hn30
Fohn66 24 BRI MEFs PAK . @M BREH LI TEE hgneo AR AEAHELB AL AR LA RHANLRH AN
HAR A ZOREATA tmp YA Al AR,

KRR BEERAUAR, H#EERMAR, WAAILE, MAEBRAF AL
FESEE (78 MR A X E RS 1000-3061{2005)01-0159-04

Abstract To generate transgenic mice in which both hygromycin (hyg) and neomycin {neo) resistance genes are expressed in
murine fibroblast cells { MEFs), which are required for conditional gene knock-out and screening of drug resistant ES cell
clones. To construct Hyg"-neo® expression vector, pTK-hvg®-pA and PGK-neo™-pA were cloned into pBluescript vector. DNA
fragments of tandem genes ( 4245bp } were prepared by Kpn 1 and Yba | digestion and transgene was microinjected into pro-
nucleus of zygotes to generate transgenic mice. Transgenic mice were identified by PCR and Southern blot; expression of hyg"
and neo® gene transcripts were detected by RT-PCR. 7 founder mice carrying hyg-neo resistant genes were obtained and 6 trans-

genic mouse lines were successfully established. The hyg" and neo gene transcripts were detected in the liver and/or ovary of
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transgenic mice from hn30, hn33, hn66 and hn67 mouse lines. In MEFs isolated from the mice of line hn66 and hn30, expres-

sion of hyg and neo Tesistant genes was also detectable. Transgenic mouse lines expressing two anti-drug genes have been estab-

lished. The hyg and neo resistant gene transcripts were detected in the MEFs of two transgenic mouse lines.

Key words hyvgromycin resistant gene, neomycin resistant gene, transgenic mice, murine fibroblast cells

A5 G #8 #ft ( Embryvonic Stem Cell, ES 41 M) i 55 5% 8 %
TEMFEZ K, A R AIC RS 6 4 4k 40 M { murine embryonic
fibroblasts, MEFs) A& — Fl B2 P AG Tl 3% 2 40 MU, MEFs A (142
i FS RS TR S AR 91, BT PR R LIF O£ 4R A 4 il EX
Tr.mE ES ML . ARETRSEAURTEER
FfE ES A FUKE AR BE AR A £ 0 1 T B U BT LA ALK
AU KRR R RIS 1 MEFs B2 E T ES H I Y Rt
R BATH TH & MEFs 0 AR T mAHER
$L 8 % £ (neomncin resistance, neo® ), ¥ 8 8 F ( hygromyein re-
sistance, hyg" 1, 1 1 W5 2§ Z ( puromyein resistance, pura® IR
DARECEY. RAMMELFATEERNEE (FEZTRH
FEIN ES ARG FYERELAGHE LA RTE
HHMEH AL LRAERER VEFs. A RHMHEH

EpIE e M AR #ET h\'g!,“-neuR HEEDEFE, DK
5 70 AE B o A HE A b iR R A AT R IR A /D BLde &R
1 H#EfT7

1.1 ##

BEE Xppu AR, MK —

61 5 B N B SPF R BN I AF -
1.2 H_yfgn-neoR WM ERARIEHENHE

R %0 pCEP4 Cinvitrogen) B4 Vrw | F1 Sal | B HHENAZ0 . 99kb
H Bt pTR-hygromyein*-pA) S IL G B F pUCT9 BAKAT Sma |
0 Sal L {7 &0 B Kpn | T Sal [ 45 TR E pUCIo ik
B9 pIk-hvgromyein®-pA F B B4 oI in 47 A P pBlueseript SK
AR Apn | H Sat | {2 G0 L Sal 10 Yea [ % Xppnt B
A1 B9 PGR-neo®-pA A ET(2. 3kb) Hﬁﬂ]l_]tli #i A E pBiue-
seript SK R AW Sl | OB Xba | i 0al, 25 FR B AR IE 44 47,
plIh-hsgromyein® -p A, PGK-neo"-pA W ¥ R H L BB M A F
pBluesceipt SK A (KA Apn | H1 Yba | £ &[], =& A A 500bp
B0 35 T ( spacer) . 56 B HygR-neoR WICTE E N 2k 8w
ft 1L Rpe 1 H Xha [ ERPE{LIS . FIUL 42450 SREE N K
BRI+ & RuT 4f
1.3 HEPRE

R HE YR 2 58 — {R (CBA x CSTRL/6)) /) L 22 ¥4 58 .
(e By DNACH TE E W BT Sng/pl) 72 BIEE T S
PIEEORATHE ROl A I S R A 0.5d B R
590 00 L GE (R e B (0 R ET R R 25 HCBN
1.4 f]\&i&ﬁ DNA B

B EEHIE R ER DR 3 R e R 0.5
1cm.bu 500;11,&%?{{& 50uL % 17 Ef K{10mg/mL).56°C % ik
i BLLREE, KK BT 0% Z AR iR Bl TS
ST 20001 £ K.

£ 7 B ( CBA x C57BLS

1.5 PCREEHEFEMER

£ DNA star BCPEA L SE BRI RS A TR LI PALE
H¥A. 314 a:5-GCGGCTGCATACGCTTGATC 3", b 5'-CCT-
CAGAAGAACTCGTCAAG-3" . 5 57 a. b F 4143 B F nea” 2R
HI X 371-300bp 0 781-800bp , 3 1 07 & 18 K /s A 430bp

BOR ER, B0 25 F: 947 30s,55°C 30s,72°C 308,35 TR
¢ 5 -CCTGCTTCATCCCCGTGG-3',  d: 57 -AGTTAGCCTC-

CCCCATCTC-3". B1#1 ¢, d FF1 2 B F hsv-tk promoter 5' %
1 Hegromvein® MHEADE 24 L S 1 3 MR R
0 & (4 4 94°C 30s, 65T 30s. 72°C 90 s, 35 T{H¥H-
1.6 Southern Z 32
B DNA 30pL(2Y 10ng) REI N BB (EcoRY )i fbad
WIG,0.8%FNEBE A HMBFRT. BEmHRH &YW
FEIESC R IE B W51 47 a, b G947 B =47 (430bp) -
1.7 RT-PCR B A XEFM /DB FE Hygromycin® . neo” B
Bry®ix
WE—F (B e UEs TREERADRKE
MEW%ﬁmﬁﬂmoﬁﬂwmwmmvﬁ%ﬁ%ﬂﬁw
B RNA QL DNase{ promega) £ ¥R R, HU 1pg B RNA PCR KIT
TuKaHa)LRHE B ITREF (NG HI % cDNA S -#a
we . LAFAT 5 21T K & PCR 7 HI 8 Hygromyein® |
neo” K Fik. F|H e: 5 -TCTCGATGAGCTGATGCTITGGG-
3. 1:5'-GCTTCTGCGGGCGATTIGTGTAC-3" , 9| ) e . f FE 31 43 51
{% F Hygromycin® 3R R X 531bp-554bp HI 916-93%bp . Jui §7
W K /N R 408bp BT 51 ¥ g 5'-CCTGUTCGGTGE-
CCTGAATGAA-3', h: 5°-CGGGTAGCCAACGCTATGTCCT-3 5| 4
g 41 5 B i F oneo” BEIH 46 05 (£ 165-187hp I 664-686bp.
B R R 52 bp YRS S e f Ml g h KX &
510 947 308.56°C 30s,72°C 305,335 1~ {A T
1.8 SEEMEMSNEBRE MEFs 894 % & Hygromycin® . neo®
BEREER
H—&RTEAROF 20 FRFEE RS CBA
x CSTBL/6) ME B A2, WM fT 13.5d B0 WR WG L Lo B 1N L L
Tk AR E & DNAPCR B HINAR (TR ) Bk &
T &4 YR G L 0.5% wvpsin LT MEFs IR M {E DVEM 5
Fi 3 {GIBCO . % 10% FBS. Glutamin, 5% 4 # ) f - H4E A Y
YRR B 4 U L Trizol i 77  Invitrogen Inc ) S 4% BH 1 2% 1t
MEFs il % RNA, RT-PCR #& 8] Hygromyein® | neo” £ H £ ik
{HEERIRT) . B4 MEFs (RS fr & i85 E .

2 HR

2.1 HEEBRRE
4380 & hev-TK (PGKI 38 K3 30 F A polv A MR A(F 45 R
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HE 2B H 455 X FF 5 89 pTK-hygromycin® -pA . PGK-neo® -pA B
A S F T 5 B 48 A E pBluescript SK 216 Kpn [ /I Xba
1 fisginl, Z & @4 500bp #) FA 25 T (spacer), ¥ 2 72 B B9 Ji
ReminMFEETEERm(E I,

Kpnl(657)

B 1 Hyg"-neo® HEMHE
Fig.1 Construction of Hyg"-neo® transgene
TK:TK promoter; Hygromycin® : Hygromycin resistance gene;
TK pA:TK polyadenylation signal; PGK: PGK promoter:

neo® : neomycin resistance gene; pA: polyadenylation signal

2,2 HEFAMMERER

ERPEKETSOH BT ZHB HHSHH
Floos RBEFGRABMME D, Kb 17 AFRFFE . BHR
W 65.38% , iR 107 A, LA PCR J7 i % 2 34K
8 hygromycin"-neo” ¥ HEEMAER 7 B HEE N 6 54% , 4
S#7i2 4 hnl5, hn30, hn33, hn36, hn66 , hn67, hn93, i X 4t [
P K09 1 B 40 DNA 7T Southern % 5F 1945 - 5 PCR — B((E
2),

M 15 30 - 33 - 36 66 67 - 93 H,O +

A 430bp
M 15 30 - 33 - 36 66 67 -

93 H,0 +

B2 hygR-neoR ¥ 3E A M1 ALK E
Fig.2 Identification of hyg®-neo™ transgenic mice
A: PCR product amplified with primer a & b;
B: PCR product amplified with primer ¢ & d;
C:Southern blot shows transgene with expected size.

2.3 HEAMARER
HHEFLES ,hn36 TAER, 93 G, NEHBEHEE
R, A G RPRBCEIER.
2.4 Hygromycin® .neo® EE RZKRM
RT-PCREMBESEAMAN PR EFIREETHSE
M E RN P EAR P HAERMERL, 7E hn30 . hn33,
hn66 . hn67 [0~ 75 o — Bl B #4414 Hygromycin® \neo® %
A2 MY, K hn30, ho66 T /D B 60 S 2 b33 /R

113 Hygromycinnmeon RAXZERERR, HAHSEE 15 £
BiFF A28 Hygromyein® .neo” HEEH X XN ERM BN F &
(3}, RT-PCR #4455 B Hygromyein® # neo® BfpERH
REBP—H.

M 15L 150 30L 300 33L 330 66L 660 67L 670 - +

A 400bp
L—TIiver, O—ovary
M 15L 150 30L 300 33L 330 66L 660 67L 670 - +

B B — - — — e 520bp

L—Tliver, O—ovary
M 15L 150 30L 300 33L 330 66L 660 67L 670

L—Iliver, O—ovary
B3 #EEMEDRFE Hygomycin® .neo® HH Kk M
Fig.3 Expression of hyg®-neo® in liver and ovary
tissues of transgenic mice
A: Hygromycin® transeripts were detected by RT-PCR.
The size of positive band was 400bp in the gel.
B: neo® transcripts were detected by RT-PCR.
The size of positive band was 520bp in the gel.
C:B-actin transcripts were detected by RT-PCR as control.

2.5 HEERM/ME HE MEFs P Hygromycin® .neo” EE %
BEpa

BEAAHEINTDRET,HH 1.8 &% MEFs,RT-
PCR ] 7] . hn66 . hn30 P 3R 35 B [ ¥4 49 MEFs 4 Hy-
gromycin® \neo" B FEFKH BB, H P hnoo F K H B A
) MEFs ' Hygromycin® .neo” X A XS BEREG HA=F
RT-PCR % ¥} Hygromycin" .neo” B E Fik& LA R LKW,

M 30- 36— 33- 33~ 66- 66— 15- 15+ 67- 67+ - +

M 30- 30+ 33- 33+ 66- 66+ 15- 15+ 67- 67+ - +

M 30- 30+ 33- 33+ 66- 66+ 15- 15+ 67- 67+ - geno

e A O S

30-: MEFs isolated from wild type mice;
30+: MEFs isolated from hn30 transgenic mice.

B4 $RE MY E R MEFs P Hygromycin® .neo”® 2FE F ik M
Fig.4 Expression of hyg"-neo® iransgene in MEFs of transgenic mice
A: Hygromycin" transcripts with expected size
400 bp were detected by RT-PCR;

B: neo® transcripts with expected size
520 bp were detected by RT-PCR;

C: B-actin transcripts were detected by RT-PCR as control .

3 itig

24 0 4 40 1 O L 725 ¥ 9 0 i £ 4
BAREEREDLTAMYAKBN . LATRS 2 F
2GR S/ R ] S e R D RS 2
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AR/ ST LR KRB . R R AN
RN AER RN, SRR
A pTK-hygromyein" -pA, PGK-neo"-pA W -H B R ¥ T
#EPREEMA, KB T Higromyein® (neo” W EHFEE
BN HERDRE HEFRERMSE /R MEF PR
%l Hygromycin" .neo™ WH M HH K F£E, A &8 H Hygro-
myein® neo”® PR LM IERAT MEFs i FREEITH G s 41
MR e R4 T ELAC Rt (R0 o g L i F1) A 25 3 07 0 A S
ERARERTRIFMIA.

SREATEEAHAE DNAERENEHEHEFE
EHME BEREORS BMFEEEN S AR S WEE
BCEREBHMNERE, A HE KL AR 100kb. 815
FAZERNTRE AR ANLERSERES APRER
HN HEERADR AR R SRS E, DB
HEHEEEMEAAY S B AT, TRIFHZE -
B £2F SRR ARREL LNMEERERSE
P IV 5% B S

HERADYHERFRNREZEAAENZE. HE
R Shmnd S THERR MEEENE SN
RESHEINRSHBRERANREKEREHSY
Rt AMEPEE T SHFITEESALFAR KK
THRE AR EMASZER R Y T Pk-hrgromyein® -pA 1
PGK-neo"-pA. BFHEAMER F FI A4S REE ZHH
¥ 38 3 81 hsv-TK promoter 1 PGK promoter., B -~ ¥¢ 3 4 5T [H]
m— A EEFA RN EREERREL LA .
LR R T, Hygromvein® neo™ MR A EREHEERE
PERAMYREREES(ATMEEERESIBRERH N
DRERNISRBREMNIMNEERRE). METHERR

AR EAFE-AFHHUGFAAAHBERRENERT
BB oy T 41502 8 £ 3 2 o 53 T [l B 8 AL B

B OHAMSD LR ER.IA LR ETLAREHS
‘Bj”.
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