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Lipofection of cells of CAB strain of Carassius auratus
and nuclear transplantation of transformed cells

ZHAOQO Hao-bin, ZHU Zuo-yan
( State Key Laboratory of Freshwater Ecology and Biotechnology . Institute of Hydrobiology, CAS, Wuhan 430072, China)

Abstract: The gfp gene constructs were successfully introduced into cells of CAB strain of crucian carp ( Carassius
ar.ratus) by lipof ~tion, and the cells with antagonism to G418 were obtained. Transgenic fish embryos at
blastula and gastrula stage were acquired frc  gfp or AhGH transformed cells by nuclear transfer using eggs of
silver crucian carp ( Carassius auratus gibelio Bloch) as recipients, and the development of nuclear transfer
embryos was better from cells incubated at 4°C for 24h than that from freshly prepared cells. The results indicated
that transgenic fish with stable integrated foreign gene might be got via nuclear transfer of transformed cells, and
the efficiency of nuclear transfer could be affected by status of donor cells.
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IERENFEARERE AREE NSRS, ZERABEL(GPP) ERATHEERE WM JrE5E
Mo, AT AP ZE R 40 Ik CAB A 5 . gfp 2B AR EER, IR AN FEHTHARERER ;3
LI 4 M A, DASR Y Carassius auratus gibelio Bloch SRR Z K M KB K BHZE AN G
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1.1 4fs

270 > 40 3 BE 40 Bk CABIS!, 35 3518 8 28°C; B 55 4 0 M199 + 15% fif 4 1L ¥ (FCS) + 25
mmoL-L~' N2-BZ ZEIREE-N"-2-Z % (HEPES) , pH 7.0; %38 35 78 5 1 511 300¢g-mL ™! G418 B bk
BiERE,
1.2 JEkL

Fr A RRLAE XIG(E gfp Z2H) .ccMTeGFP(F# ' X K% K. M. Chan ## E 1) Hl pCMVeGFP( 4 L
REWME), YRR EBEZR(DNA)E T TE &, IBRE, - 20CTHAF,

1.3 Rk ibiyork

P E R 2 /A F K DOTAP HALRAN , EH LR AR — KL (1~ 3) x 10°-mL ' B9 % B #6417 40 i
A, DNA 728 F HEPES % # (20mmolL~',pH 7.4) % B X 0. lug 1L~ !, DOTAP iR I 4R & DNA &)
2(4.5~5p) BB (1:3 3% 1:6) F HEPES B W B, 4+ 511 5. £ DNA ¥ 5% A& DOTAP 57 &Y
HEPES 7%, A EWRIT RS, EIRBE 15Smin, #AJ5, 2 DNA/DOTAP B & # 5 3 5 #1857 (DNA/
DOTAP I8 & ¥ 8 76 45 32 25 7 0 (f DOTAP R85 30pg-mL "), E #4035 5 %54 DNA/DOTAP I8
AYHIEFRE EF oW FERNFHERE, IRERENEILE, £ 24h FHHLDE G418 Bk
BERE UEER3~4dEL - REFERE,
1.4 FEHME

MR TS B MBS LA, 480 J5 FIBE R vh K (PBS, pHT.0) & U, A& 4% S R FEW
PBS B 4h, RS FEHETEIA L, ZAEMETHZAZIE40m) B L, BEKAKE
B (GFP) &% .7 5 (510mm) .
1.5 B®BHE

KR RE BR S AL B 7 vk, 38 R pCMVeGFP( Xhol 234k ) A CAB 41 M, SB35 5, TR B,
A NEKBEERRE (hGH) M Bk pSMGH #16K) CAB 4 th K A = B os Fr ok SRR 4. {4
— W EBMEH, — S 10%FCS B 1640 #5375 H o 4THRAF 24h FHEH

FRERBE N BN ZE, 2 0. 25% BB LRES , B2 B0 Z LA REEAN Y
WS T B, BB 7E Holtfreter M3 H -
1.6 ERE#N

H &I F MBS 59 DNA, B4 84 R B (PCR) B hGH BT gp 2H,

hGH #) PCR 5|47 % 5°-AAGCGTCACCACGACT-3" #1 5’ -AAAAGCCAGGAGCAG-3 , 4+ 57 T MT
JB B F I RGH 535 + ,PCR =4 450bp.

g B PCREIYIN T gp GHENE L, ERZI¥A 5’ -AGCAAGGGCGAGGAGCTGTT-3 , ) 1] 51 4]
3 5’ -TCCATGCCGAGAGTGATCCC-3" , ™= #1 K ¥ 698bp, 250L KM A B Hh # 4% DNA 0. 11g,4 FF ANTP
% 50pmol - L1, 5| ¥4 20pmol, Taq BF 1 B¢ fir, 94C T ZF# 2min;30 TG Y 3 DNA, B MEF 94°C
30s,58C 30s,72TC 1min ;72CHE Smin. 0.8% IEASHE B B ¥k , UVP GDS8000 Bt R RE kil
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2.1 TREHL4 MR IREL

F XIG &L, LA DNA Fl DOTAP 5740518 1:3 #1 1:6 BB, #4781k, B4b)E 24h, 506 B
WE BEVLITE 1 000 MR F MR T CHMMEB, ERNE 1, 6 MEAKERBEERT 1:3, 45N
5.0%0.7% . gfp 7E CAB HHa KR A0 TR, Wi 7E 8 ML R Fa 8k (B 1), 'ﬁztxang%
WL i 25 R

HEALE /3

DNA/DOTAP

Bl 1 DNA/DOTAP Ll xf # (b3 R i % ma
Fig.1 The effects of DNA/DOTAP on transformation efficiency
EAERRERETORER,

X DNA:DOTAP 5y 1:6,ccMTeGFP ¥4k CAB 41, ¥4k 24h S # 1T B 7, BR 3 ~4d E# 1
WRFEESFRE, 1 UG, EGBEAT , BIaHMRITFHRIET(BF2-2), 4 AF, HHRHALHIT, M
AR EER T ARAE(E 2-b), 8 AEHARRERK S, 2N AER, 78k 5 78 s 3%
FEPEK RBBEHR UMW, BEARERES EEEE2-o)  ARBELEREHE I 14,2
BEKRE, RAEREBEEARESR’A ZEEL,

Fefb g U 7E SRR TR 2 15338 3 U5 , R AL DNA # 4T PCR K0, A5 R 2 - do BBISMRER
B B e A SE R4 T, BT AR 40 B b s AL 4 B

M C Mt P

< 698bp

B2 f8EF L m R
Fig.2 Acquirement of transformed cells in selection medium
H:a:1 AJEb:4 A, ISR RAN; . AR d:. LM PCR RWLER,
M:ADNA(EcoR I /Hind[ll ), C:%ff, Mt: ¥ {40 /s DNA PCR 455, P: bl ccMTeGFP ¥ PCR 45 %,
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2.3 BBHEREBEERE T SNRER K E

HNE 4R E(CMV) B3I TRIH g ERERREIBER, A THENEINEIEBERBHNRE
FeEBMAG, BT LR A pCMVeGFP ¥ L 41/l . LA pCMVeGFP ¥ 4L J5 45 3 55 37 41 U A0 hGH BB 8 1Y
CAB # i n itk , BB EEB R B HRAE 1,

x1 EZBERRHRE
Tab.1 Development of nuclear transferred embryos from transformed cells

Ptk 4n R

BB B (%) BEHEBE(%) M B I (% )
BB kb8
pCMVeGFP st 321 132(41.12) 1(0.31)
PSMGH it 373 148(39.58)* 1(0.27)®
4C,24h 305 168(55.08)° 15(4.92)° 4(1.31)°

& :a,b: P<0.01,

43 B 43 S A AL AR RA AN 0.27% ~0.31% X & B R Im B4 ; T 7E 4T HE 55 24h B 4 g
Fptiket , BB AE 4.2 X FRREBRAY, £H 1.312 5B REMY ;2 KK, AFBREL Y
FfAREBETR AT REFREE(P<0.01), WHRELHRZEBEE T UEEFLNERL
B HABRIAR; AAEAURENREBHEENREREE .

BBEHRKR AT RS )G, SR, T/ EZEFEK PCR KW, H4RmE 2 A A 3,
pCMVeGFP ¥ L I BRI RA 7.5% B AMNERERE, SEFBAM LS 5% (B )Y, K
RIS pSMGH F b B G , K MG 100% BB SMRERE

F2 EBERKRIMNEEERUEE
Tab.2 Foreign genes in nuclear transferred embryos from transformed cells

- E- 373 SR I i
o2 U G FAMES (%) Ry i %5 FHEH(% )
PCMVeGFP 40 3(7.5) 1 0
pSMGH 40 40(100) 10 10(100)

831bp
564bp 8%

a

564bp

c

B3 BBHERERPIMRERK PCRENSR
Fig.3 PCR results of novel gene in nuclear transferred embryos from transformed cells
I a: BB B E R b: 5 CMVeGFP i I BAHIENS g 2B/ PCR 4R, ZH 55—k A \DNA(EcoRL/Hindlll),
HARNBE G ;o ¥ pSMGH # [ B B R hGH 2B PCR %51, ZE % — 3K ADNA(EcoRI/Hind[ll ) , 42 R HE & o
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3.1 REESWERNAFEALEHANMYZBHEIRG

DOTAP 5 4£ 35 570 & — F 1T DA AL A4 88 8 10 B B 1, 35 35 B P I V8 M R A8 S 2 i L AL 3808, i HL
BIEfE, HEEH S DNARS M E — S Al A DNA M Z Y. DNA 5 DOTAP # e {H Xt 5 fb 3k
EHBRRMEMN, SR LI 1:6 KBCREHT, HELRET 5%; 5 Zhang O RAERE, GO LHE
M BB 1% ~ 2% BY4E A

FE B, Kroll #l Gerhart FABE A+ SR TUB I X-C, kB REH LN & LA BFHENR
MEBEZBMEBRE(CAT) EF K X-C 41, BRE1E 2 T 2EE f# 2 MR FmEml,

TEMFLZh %7, Schnieke & F B E RN neo AR ML N T X A9 22 A SL 55 b 48 2 0 AR B 2T 4 40
MBS, SRS E ABELEFXEE neo R EN,

ABFFE KAAT T AL NN M A B A, I pSMGH ¥ 1k CAB 41 RS i (R 5% th A B B H
pCMVeGFP ¥ {k CAB @it T B4, B3 T B A SMNEEE M E RN, L7 a2 n] DLEN 35 5F
M EREANFERFRERAG, A TRAMEKBNETINEG R, THWE o BRREN
%6, {84 PCR &l ,pCMVeGFP ¥ (b A M B E G H 2 7.5% S ASMNEER , 5 41l # (h80R
S5%EAMY, UL CMVeGFP 2 H B It B B A+, 3-8 S B 5 E BB R o

HERKBEBENEAT SMERENBEMFETHARERA S, Ll G418 KEAM kB 1 pSMGH %%
TEgn i b A, BB A BRI RS 100% 2 & MNEEE, AR ARE LGS BAE TS AFERE
R FENME,

g1 IR BT, (075 2 CAB 4L, BT LA H 88R H 515461 CAB 40 MR A BB BB M B A M
HEFEDRBZRERETIGBEA, UFEBREHESHN B, FERREN B R
8 H5. )5, MRAEF TN LEGARTEFVARSTERNEBARBEM,

3.2 HHEHAMRENZBERKRATAEEL N

M BARI N EEN R RARB IR G A E 55 460 0 105 AL 4 Az 55 00 40 R
EFEES LM E. SR PEMEEBRETAERBEU G M G #4 A AT, Wimut
ZIHESB FHABRARKBEERBTWE L, Cbelli £F 0 G, IR RA BB B ABIEERT
pafg ]

HEEMKFE S A 2%, QN ETURE RS SRS AR R ERERE A
BN AR R A AT OCH, SR B, BERER, MEEFHAT . - 10T 1n fRiR
(Sarcophaga crassipalpis ) 40 ff J& FAY 1 2 5 (SCPCNA) mRNA FE1IK , SCPCNA F 38 /0 i 40 B &b F 8 1L R3S
A HIM RS 1h, SCPONA B%E B AR E E#D, —FRSURE/ R 408 21-F 78 30 CRE B 2E A% 1E
RAEDL, BHAGEEERRMERENT. 5HREXNEAR TR, TifFAM 52 EH, i T
18,

A MMTE 4THFE 240, AT REE T CAB I M E AL ME T ARF 5S4 AF LHE
THE KT THRMAEREAMRS, MEMERSHRE M L FERIERE(XEFRE-LHF), B
MEBERRNRAETXEES TAROEMAM, AR ZEN AN AL AT REE
Fm,
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