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HE

BLPRFARER G F R, LEHSA neo A 694 pWhineo oA M E £ A B

JRA-FANIH3T3 e, FIA G418 A B £ B e ik dfde i, steb e mpstiT/E N ik, 2
500 pg/ml &5 G418 #2300 pug/ml #1EF B EAH TRk, KIFTEA GHU8FHEE BRERM ML
M. $M NIH3T3 Mttt Sfe A Kig B 5 EF NIH3T3 @i f £5%, /A PCR 4 izs
B3| A A amf A B 40 DNA, STUAY 38 b xd 6942 B A K. A K& W4t NIH3T3 4 fedd #
Bt ES B AR IEF ES tfRdd4E, MIIEE T G418 i E £ R E M 69 NIH3T3 @i,
# i#47 pTet-on #= pTRE-H-Insulin B #4 B d.44 3 ES fmft.64 P an e 516 7R 47 F 7 Asd.

KEEia

FERG T4 H(ES cell) 2 B H £ 77 A /- (i Re I R
fadnffe, 7E¥ie B LS AN T A R
M, EARSIUINEIEFREET, BERER
FURERTREFEMEE S . BN Evans FI,
Martin 53 3 /> B BARE G o 4 B 5 5= B DD 3R @ 5L
MMIFR, ES 4 AR R SMAT AR B 1 IX —4F
Mo ARERZGYR G SR T X—FRHER,
HHIX =75k T EE R R R RENLEA
RAEHE B, FHBRISNEH KRR E N4
FRZFNGHHRED, TR K40 i R
;Y. BEES ML MERSFEEMRA&ETA
RE AT R T G AE AR, Fitk, 7E ES 40 fus
BELEIES, sEMNSBRELEAMPIEEY
YRR EAN. EH&EFEEERT, BRTNA
R B AT 4E BE 40 fa ok, Y NIH3T3 40/,
NIH3T3 48 i & —Fh BEZE AR S MC A I I BT 4E 40 g
A, TEES AMIESMEFPITRHBIARE. 2R
& neo ZEE ) pWL/neo JFR A B EERK
pHyg BRI SE f5 55 5% NIH3T3 41 ffl, LARGHA G418
MEER B UEF MR E AR ER, #FHMAECY
ES 41 ffu 3% 4% H )% (pTet-on F1 pTRE-H-Insulin) 3
M EMIERIRIRE, A — PR T E.

1 M#RI5AE%
1.1 ##

NIH3T3 Z4ffd; %4 G418; #WEEB; ES 4}

.11 EfARk BZ A KB DHSo K B
KEEFRFRENFHAZRE, pWL/neo M
pHyg UKL A 36 E Me i K22 B % Br &oH- i
1.1.2 T BBafaiXH| G418. AMHRIMHIEF
[leukemia inhibition factor, LIF(ESGRO 10¢u/ml)].
DMEM J Gibco BRL A@ &, £#HEERC
(mitomycin C). #1% % B(hygromycin B) 4 Roche 2
T §h, Lipofectin iX74 Invitrogen A &= d -
A4 MFIEMNEREMTERTRAFT~H, B-K
# LI Sigma A F| 56, BR4FIL¥E A Hyclone 2
A5, Taq MW BEAYMOOE)VERAAF. 3
VB R EREY TREB R AT A .

1.1.3 @i NIH3T3 40 f B3 EE R K40 i
EYBEEEM, ES-D,; #4081 R A L 40 i
R NG B .

1.2 A%

12.1 NIH3T3 %mftneo KB #94 %  HEAEEK
NIH3T3 4 M AT Qo500 . 45 25 ml 40 OB SRR
FRH NIH3T3 A%, F 0.25% B A EE(S 0.02%
EDTA)¥ 40 i /£ 2 i F 84k 2~3 min, 4f3E1:5
£, 37 C, 5%CO, MFEE T3 18~24 h,
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UMK R 50%~70% % ER, BIATHFER. &
& Invitrogen /A ] ) Lipofectin ¥ 4R 7 & 1 1% B P
BHATH YL, % 20 ul Lipofectin ¥ T 100 pl XUE(TE
Ifi#E. JTHi4F)DMEM B i RRRS, BIRT
JUE 40~45 min, K9 pul(Z 1.5 pg) LR KBk
DNA(PWL/neo, Aygy/Ap=1.83)% T 100 pl I HE 55 1
, JBA, FRHI& )R DNA 5 Lipofectin £
2WEWS, ZEME 10~15 min, RFMA 0.8
ml AEHFE, BREE, WERECETFH
Lipofectin/DNA . F Z4MIE5R#K, FIXU DMEM
B FREE(pH 7.2)BE%BIIK, RGN 1 ml Lipofectin/
DNA- XU DMEM 5528454, T 37 C, 5%CO,
WANEE FIRE 20~22 h, FEEEW, MAE
10% /M- 175 3G FRE LT SF 48~72 h, FE4if
KT HER.

122 NIH3T3wfe#Aig £ A R4tk EHASR
G418 HitEf) NIH3T3 40 it AT 4255, pHyg i
$i DNA(Aze/Azgo=1.84)HX 9 pl (£ 1.5 ng), HL#H
ER L.

123 G418 F#1E % B % NIH3T3 a0/ B L&
M A TEFEAREAXNEGENIHITIZ M E I
HRR B RETHME, #H1T G418 I ER B XM ER
NIH3T3 4t e /N BOEEMN E . 4% NIH3T3 41 it 2
25 ml BEFEMH, M3 ml ARAEKE, H4H
oKW, HTHIREMG418: 0. 100. 200,
300. 400. 500. 600. 700 pug/ml, ZkLERE3E,
MMM EK RFETENR, 53 REE 1K, 5L
ERWE I G418, RN EEITILT R &R/
WERN AR/ BIEE. ¥ NIH3T3 fMfEE 25 ml 55
FEREH, XN 3 ml A AH, 4 M, &
THWREMEHEZEB: 0. 100, 200. 300. 400.
500 pg/ml, AR 2 M, 4RER8E3F, W4
AR RFETENR, 83 REB 1K, U ERRE
MEEEB, 7~10 RNEH ML TICT KB /MNRE
Bl A B /NBFE & .

1.2.4 HHmibe itk B Yt neo FEF M
NIH3T3 4 AT4648, [RIB#oh B IR (4
KB FBEH G418 HAIKE 500 ng/ml) 4k 4235 55,
3RIHL 1 IR, FE5t R4 Ml A A0 T, D2 AR 2
G418 Pt mite e e e . PRECR 40 M ) o b
ZF 24 FLBRIE SRR LT IR IEY 1, EDH G418
PMENIH3T3 4. BERHERERNCAER
G418 PUHERIA RIEATER, FIR#AEFEE R

HEKEFBREEHEEB, H4KRE 300 ng/ml)
SEFF HAMBERERT. ANEHES
NIH3T3 4053 A AAE R & G418 MIEi&E R B 1
126 M B 7 R4 k0 3k 1 [ R X PR

1.2.5 RE4uH NIH3T3 mfe g £ K puls
RIGH G418 FIHiE % B WE Pt NIH3T3 4 H
ERE, RRABKKMA R EMHR, FAmAER
500 pg/ml G418. 300 pg/ml #HH X B. 500 pug/ml
G418+300 pg/ml % & B ) DMEM 1 3= 3317 BIK
fik; [RIE%E F IE % ) NTH3T3 408 At 8, RA
AL 40 H % B EAT AR, 23 AN & 500 pg/ml
G418. 300 ug/ml #I%E FE B K AR NZ5 i) DMEM £ 5%
EBATE .

12,6 ES-DM@mitesizs  RAFFRFEMMKE
Fr ES 41 5%, A EAXNESIMR NIH3T3 4
HEFD /)N 5RE AR AT 44 4 B (mouse embryo fibroblast,
MEF) 4 AE R IR 2 40 0, A7 4 B 35 Bk 70 % ~
80% & it Pl 434 % C(10 mg/ml)37 ‘CIEE 2 h,
PBS ¥t 5 IR IEHEH IR A . ES 4% & 1Em
MM A EBERE L, BRI\ 1K, §2~3
RAER 1R, ES MMEEEFRBAEH 15% a4 MiE
1000 u LIF. 2 mmol/L i L- &% 0.1 mmol/L
B- HELEE. 100 u 7 - #%E ZH) DMEM ¥ .
1.2.7 R EHMH NIH3T3 @fe ik B4 DNA 4%
% Fi SDS/ & A& K #H4k(56 C. 30 min) %)/
KU TSI A 4 DNAM,

1.2.8 MM PCREE  iR#E pWLimeo ki
neo ZER M FI &I IHEK—X 514, Tty 8A
BtKBEH796 bp; 5HI/F51 K: pl: 5'-atg att gaa caa gat
gga ttg c-3'; p2: 5'-tca gaa gaa ctc gtc aag aa-3'; IR
¥ pHyg UL o ¥l B R B P 3T & —x7 5]
Y, Bty A BRKEN 822 bp; BIHFFIN:
pl: 5'-gaa aaa gcc tga act cac cg-3'; p2: 5'-gag ttg
gtc aag acc aat gc -3', PCR RN &N TR HE
B 96 °C Smin, ZZMEE 94 °C 50s, BKEESSC
50s, ZE{HIEE 72 °C 90s, 30 {E¥, 72°C10 min.
F 0.9% TR AEVESRERS VK FEATH S =00 5347 .

2 #R
2.1 G418 FiEAEE B ¥ NIH3T3 A&/ B3
ENMNELER

Z R ERK, 500. 600. 700 pg/ml G418
300. 400. 500 png/ml #1% % B ¥ 0] NIH3T3 44
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T IE % NIH3T3 48 a4 A 300 pg/ml # & %% B f
500 pg/ml G418 [EAEKZ B HH|, NIH3T3 41 i
HEZBEMT 7~10 RNAFMILT:, {HG418 X 1E
H NIH3T3 /e RILLIREE, A 14 RN
2T,
2.4 ES %KY ,

¥ AHFEHCE ES 4053 A 22 10 mg/ml 22
ME R C AHEMXNE M NIH3T3 40 filf1 MEF 48]
FEL, BREB1IR, 2~3 RIETHMAENR, £
AAHXNEDTH R NIH3T3 40 f2(& 4)F1 MEF 372 -
AKBES MM TR NER, HEAZIHM
WREN, MKEERBSMEE, RRERS
REES. B6).
2.5 PCR #&il pWL/neo & E 7 NIH3T3 A
BENER

ATt ) neo ZEFF R 5 WX R 5 4 G418
Tk HAE R 3T3 41 i F K141 DNA 4T PCR ¥ #4
W, ZEREEY 1 E 796 bp KIHFF A B(E 7A), [
i IE % NIH3T3 4 fa LRI 40 DNA A0 PR B .
2.6 PCR ¥ pHyg £FEF1 pWL/neo £FA 7
NIH3T3 AP ESHER

SFEREE G418 I HEREEREFM
NIH3T3 41/, £MEE B fMEIERE, RIH
MR DNA, FFTE T neo SERAEI B KA
R 55 | 33T FE N ) PCR 384G, 45 3568
14 796 bp neo F:[F A 822 bp Hyg EH i 5 4 B

(B)
2 3 4

750 bp

E7 PCRFE=HIHEBEEERRBIXER

(A)G418 Hittk NIH3T3 418 PCR 7= 55 8 W8 68 s e vk 1)

1: DNA marker DL2000; 2: pWL/neo FURLY PCR F=4; 3:
G418 $Hilk NIH3T3 M4 neo ZFEI PCR P4 4: FITEXTH.
(B)ME it NITH3T3 41 PCR 7= 45 e v fee e vk B

1: DNA marker DL2000; 2: pHyg Jfi{¥) PCR =#; 3:
MEHMENIHITI AREFRAHFERZEFN PCR Y 4: BE
EEFEHAEXNR; 5: pWL/neo Fhiff) PCR ™4); 6: WEHM
NIH3T3 H M F 4 neo FE ) PCR 7=4); 7: neo ZEE MR,

(B 7B), [EIHHAHIER NIH3T3 48 fu K120 DNA A
Xt B .

3 1tig

ES R E ML R BRI, 5H8HH
FERFMERIEE IR PRI At
ES 41 2 0B 3R 4510 . & RIRAFRZ 404 /)N
BR VR JIG B 4T 4E 40 SR (MER) A1 SIM /) R 4R i &R STO,
— PN BRE R AR AR MRS (thioguanine) F1 3 A H
(ouabain) Utk IR AT 4E 40 M, AT AT DA S VA48 L
A K7 0 B I 48 M d I Xl F (LIF) . MEF 41 ffg
RIF AT LRt ES 40 B AM 55 L ot i, 1B
ES 40 ff IE R ¥R 4 2 AF/, 122 MEF 4 /g
AR EIMR AE A, KRBT 3~5 AR R &
BB, [ATZE B R R K ES 40 M P 5 R R
w2 B RE], B AR AEF ReAE RSN RS IR
KGR A EFIFIE 2% Fin STO 41 7E ES
AR SN IB A TP B e, AR, BT
STO M MBfE I K IR IE P T ReRERZ R, &
FA ES 40 ftRI3R 26T, IR ES 40 f— % tu il i
BB E S, NIH3T3 40 M th 2 —F ae 8 AR SMC
RENRAHEMBER, TERBEHMES #ME
AR B AERRVERIBUE AR B e 1, RS A BA R
EHLME NIH3T3 48 1RI5R E 5557 ES 41 it 182
B, FERFRAHHREERT, EKERFENENHE
NIH3T3 4 i W3 E 1 ES AAMAE KRS SE
MEF A3 2 L1595/ ES i e R ZEA AL, M
5 FETLANLE], ES IR RFERSMORTES, W
WRRAE, ERERKHRE, HMAKERE.

G418 BR—MEEBEHLIER, EH THf%
R A VR B AR C 2 Bl (neo) BIHTME IR A%
KRR HxT G418 BN 52 Be I AR, T H G418 By
WHE SRR TEAGEEEEENXR. ik
TEREARBER, — A% H W00 pg/ml)
G418 ik 3~5 K, SRJE(FFHBAKIKE (200 pg/ml)
G418 #ERFffiE, BERIAMEMEERIUS 5F—
Tl A B NI B AT IR . ALRIEREE—M
ik, @it G418 % NIH3T3 40 i i /N BUE & HIW &
R, #EH&R/NBILERN 500 pg/ml, X—KE
Bk REFETER .

MBEEBE FMEAENRSTENAER, EFTH
AR R X —AF A U RDE Y, EXR
BammEZa Ry EEEY, GFAE. B,
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PRI

EYFHILE VAN . HLFER B BRESEEN
WRAMIUZMMDNA 5, WEEE 3% 5 B B
R RBHE R gD ) 515 8 mRNA, TSR3
Y= E Rk, A BRI TN T REAE &

ELBAHMMEDNA Y, HAEAERMRERA
DNA %k PCR ¥ 8556 o 4% 52 A PHE, 1EHEA neo &
RN & &2 N O fa w840 NIH3T3 4iffla, &
hiEE T G418 M E % B WEHUHEM ES 4 itz

EEBMSEEMERETAK. MISEBHX & B, AEREEPHRITT T RIFER.
M, CHERERER. ZRGIR. PUHEmL Ll
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The Establishment of Both G418 and Hygromycin B Resistant NIH3T3
Cell Line as Feeder Layer for Mouse ES Cell Culture

Mei-Ying Zhang*, Hua Li, Wan-Wei Dong, Ying Qin, Wei Yang, Lu-Zeng Wang, Tai-Yi Wang
(Laboratory Animal Center, China Medical University, Shenyang 11001, China )

Abstract In order to establish a both G418 and hygomycin B resistant NIH3T3 cell line as the feeder layer
for ES cell culture in pTet-on system, the two plasmids pWL/neo containing neo gene and pHyg containing hygromycin
gene were transfected by one after another into NIH3T3 cells with lipofectin method. For each plasmid transfection
the transfected cells were subjected to antibiotics selection, under the 500 pg/ml G418 and 300 pg/ml hygromycin
B selection several both resistant NIH3T3 cell clones have been successfully selected. In further examination the
both G418 and hygromycin B resistant NIH3T3 cells can grow normally in selection medium and these stable
transfected cell clone can be passed by generation and generation, they were no different from normal NIH3T3 cells
in morphology. Meanwhile the PCR method were performed to check the integration of the foreign DNA fragments,
when the primers for the neo gene and hygromycin gene were applied in these PCR reactions, the specific neo gene
fragment and hygromycin gene fragment were amplified in G418 and hygromycin B resistant NIH3T3 cell DNA.
Furthermore the feeder layer prepared from these both resistant NIH3T3 cells was used for mouse ES cells culture,
we observed that these ES cells grew very well either in morphology or growth situation as same as normal NIH3T3
cell feeder layer. The establishment of these both G418 and hygromycin B resistant NIH3T3 cell clones provided
powerful tool in mouse ES cell culture, when the ES cells will be selected by drugs after pTet-on and pTRE-H-
Insulin transfection in tetracyclin inducible expression system.
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