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Table 1 Comparison of body weight of transgenic bream and contrel (two years)
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Table 2 Comparison of body weight of transgenic carps and control (two years)

B HEER FHkE

™) ) @ R E>350g & >400g t p
R H 15 280—940 5134199 87% 73% 3.068 <<0. 01
pog:ick:l 21 300—420 354+ 36 52% 10%

(=) ﬁE{F_‘{—E(Fl)

1.5VFREET—RLES HENEHANEAEELHERS EF - RFPR23EE
DNA B S5 S RE TR S, MR N74%,

B M35 B F — AR BE A5 7% 38 FHHE 1 6 M BE i #F Southern 7438, 7E 2. 6kb b ¥ 2 2432 (&
5),

MNERFER, FREEMEN TR, BHRES M Southern 72358 2 M Mk . X
O R R N A O VE A MR AR HE SR B R AR 48 AR

2VERAAEFRIERFERNTY FEVIIERE Southern 24X MR &, NI IFAEIE
B RNA fE RNA B & 7435 #1 Northern 438, K AMEEFE B F & F — R P RIEH R HIEHE,
T RZEME(E, XRAHERNMERHEHEKINEERELH TR, MASFEEEEF R
PR RFF R E,

LR EREF—RPNFTLE NEEFSE T ME, HiS R g Ak
K¥EGGHERE LRSI BT BIERD , A /MEEEE S £ FRPERE. F—RM
e hGH 3K #11. 64ng/ml, X XA 0. 22ng/ml R E S, XERREE®R T —-RES
BABEREE ELTHINEREFE AT R RE,

4 HEREFT—RRERBE FHF—FEMEEESEF 202, KE7E230—500
g, FHRE 4356 g; W A21 2 AT H170—280 g, P E223 g, XEHAHEEE T+—
Hod R At L REINEEFE TLES R ARG TR T FRAERGREKK



288 K = % H 18 #

Me HEFEMGFDRNABRSEME(LR

s $EPEME T Southern 3 (po; Bt Northern 7% 3% (47 ) (R 3 B 1 J % X Rl
A8 01-6. 86 00 -F {8 DNA 6 85) te)
Fig. 5 Southern hybridization of transgenic Fig. 6 Dot hybridization (left) and Northern
carps (F,) (pe.positive controly 1-6; blotting (right) of RNA of transgenic
samples from F1 of transgenic carps) carps(F1) (Arrows indicating the

positive signal }
e b I
=. i it

LIREALTRER, RUMNTELSSFEDFHEHA—EBAEHEEE . TNREGHE
EREEFRNEAFAFA—EERRE. WAL ELL" 457,497 467 507 fI54" 6 B i & #h
BEHK &, HMES hGH & B4 5% . BH4E.0. 46ng/ml, [A¥E . 0. 92ng/ml, BH#E. 0. 4ng/ml,
B 1189t E 4 5 X680,600,730,430,645,800 g, B AT LM 7% hGH & &3 JE4 KRR,
EEANIRABTHEEESASHIFE MELKAT ANS A EERTHRE SRR
PR MEEEEZ ARG EE SRS ERAEXNRERMAR AR £ HiFE
BR—AEZNAR. SERAMEKT. BESHURNDERSESEAROE T, YIEER
FAZHBE, NHREEREWHES MEEHEENDYT HAKREEHN . BEXRRE
B EBEREMABREKMYHHREKBEFELAE M.

2. EEBESMIL S ol RES G B HETREMFXN K. EEH S 5 0f 8 # #1246
KUEREUBREBHREKT Bl . TREAHEHTFHANEKMEEEEL, S AAGET
HEBRAEFNE S KA R EHEA.

FHEAATAHFALHAAEAAEDIEATA FL XA DN EERR, R K IEARFRML
PHANEREREL TREL oA 4 g,

£ % X ®

{1] Brem. G. ¢t al.. 1988. Gene transfer in tilapia (Oreochromis niloticus), Agquaculture, 68 1209—219.

[2] Chen, T. T. and D. A. Powers, 1990, Transgenic fish. Trands in Biotechnology, B1209—214.

[ 3] Chourrout, D, et al.. 1986, High efficiency gene transfer in rainbow trout (salmo gairdneri) by microinjection into
egg cytoplasm. Aquaclture. $11143—150.

[ 4] Dunham. R. A. et al.. 1987. Transfer of the metallothionein-human growth hormone fusion gene into channel



43 RESE NERMEREREA LG fFE B EMERL 289

catfish. Trans. Amer. Fish. Soc., 116:87—91.

[ 5] Fletcher, G. L. et al., 1988. Evidence for antifreeze protein gene transfer in Atlantic salmon (Salmo salar). Can.
J. Fish. Aqua. Sci., 453352—357.

[ 61 Maclean, N. et al., 1987. Introduction of novel genes into fish. Bio/Technology, §1257—261.

[ 7] Maniatis, T. et al., 1982. Molecular Cloning—a laboratory manual, 199—205, 387— 389. Box, 100. Cold Spring
Harbor, New York.

[ 8] Ozato, K, et al., 1986. Production of transgenic fish: Introduction and expression of chicken a-crystalline gene in
medaka embryos. Cell Differ. Dev., 19:237—244.

(9] Palmiter, R. D. et al., 1982. Dramatic growth of mice that develop from eggs microinjected with metallothionein
growth hormone fusion gene. Nature (London), 300:611—615.

[10] Zhu, Z. er al., 1986. Biological effects of human growth hormone gene microinjected into the fertilized eggs of loach

(Misgurnus anguillicaudatus). Kexue Tongbao, Academia Sinica, 31:988—990.

THE INTEGRATION AND EXPRESSION OF HUMAN GROWTH
GENE IN BLUNT SNOUT BREAM AND COMMON CARP
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Shi Yingxian, Ji Xiaodong, Shen Yu and Sun Weiyong
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ABSTRACT Linealized DNA fragments recombined out of the mouse gene promotor
MT-1 and human growth hormone gene were microinjected into the fertilized eggs of blunt
snout bream (Megalobrama amblycephala) and common carp (Cyprinus carpio) respectively.
By the inspecting methods of the dot blot, the Southern blot, the radioactive immunities and
the enzymelinked immunosorbent assay, the integration, transcription, expression and
growth promoting effect of the foreign genes in the receptive fish were confirmed. The
sexually-reproduced F, offsprings from transgenic male carps and female carps carry the
foreign genes, thus showing that the foreign genes can be transmitted into F, offsprings and
have growth promoting effect.

KEYWORDS human growth hormone gene, integration, expression, growth promoting

effect, blunt snout bream, Megalobrama amblycephala, common carp, Cyprinus carpio



