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FMAANWRER-FRNESTHERRAARZHINNIR B REFNEGS
FERRNER, pyRHE e B R AEERORERM. 210 5 FOMARY T @R BRNTE
FHERMALER, QFEERA GRS, 2R KT ERRE. XA L
BHEERHTERESREA. EREH O ENESMRERE SN RENENEAR EET
R AT RIRE TS - S0 M A KO0 IR S0 TR ST/ IR 2 IR 0 3 {0 W A R A R BB -
A RKEER 107 rWBERSM 143 B, EE TAMNRERT LR H TAHAH
REE KB FFIE.

(-3 REW. MANTRERAFMLEIREETNRLLESE Fegay¥n

FUBEFEFNEARESM.
(DOEEME  FERKNRER b+ BN AT RFRE BOENE 1. F4ARN
REH G RAH TR ES T HRAS M9 HR 4t i B 2.

Bl 4&KMREEARITRRoMT RENSBRRCERN
REF bGH R E KMRER
Fig. 1 The restriction map of bovine growth hormone gene mMT The promoter

of mouse metallthioneln gene bGH Bovine growth hormone gene
T A& FEE, 15 B R E M New England Biolabs AR HIREKEREVMIRAH,
e T R AW B 8 promega 2+ F]. F 1R B BHi 42 8.
(DYBAFNHE EEES AZ 6 ARAEHEY . EHRAN KA BB EE,
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(M XV HRYFUMEERE TN EHEMEARE ABEE 2325 CHKERP.,
213 el f el U 5 1 BB A R B R A o B KB BUAR 1 25 PR U 30
PR BRI AER XA BN 300 Py kL 600 FEHKAFPRECR. AERNEMHEA
BREFSITCERARES BT EL B LEFFL WA 5 oA RR.
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H: FEXNREAMTERMT REZSARFEGEEN
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Fig. 2 The restrictlon map of ovine growth hormone gene
MT The promoter of ovine metallthionein gene

GH ovine growth hormone gene

(FOBER 32 Southern Blot 3835 WACKE & MR IR ES AW H #4855 DNA,
PR 3877 B H i Sambrook 20T A $EAT .

% X

1989—1991 FRMBUHEAFNFEKBREFTME 4300 RE, BEFBHERAN
BE BEEMELE]L.
(ONFEETESERENNES

% DNA 38,5443 55 Southern Blot ZH AN INFREEZ R EHHEPHBEHE
RATRM. HULRE SO RH 6 RAME SMEERNBAEEE SKER i MEXH
200 B 51 BONPAtE, AMNERAWBERE 2BNEL A RRARE SRS
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FE S 44 Southern 238, o #4394 Southern [4E. B 3 B SR ER, B 4 B Southern

Blot ZeX Y45 R .
£l EERMOBEERLRSE
Tabhle 1 The transgenic experimental fishes each year
THa 2R BHF EEATRANEE T
Fish Gene Fromoter Quantity of fishes Y ear
#44 commen carp hGH mMT 1135 1389
# i common carp bGH mhT 1549 1390
## common carp oGH oMT T3z 159]
i common carp o GH cDNA «MT 589 1991

bGH -4 £ 3 ¥ 3 E : bGH. bovine growth hormone gene)
oGH £ 4 £ ¥ FEXEFA 10oGH, ovine growth hormnne gene,

@3 BFEEKNREDE DNA BREARTNARLEARRS FRANRLD
Fig. 3 The result of blot hybridization DNA samples from fish transfered ovine growth hormone gene

1l

M4 SEEKHREERS DNA R Southern Blot PRMER
Fig. 4 The result of Southern Biot hybridization DNA samples from fishes transfered ovine growth

hormone gene
S{fEH R #E.U k#).P & PST1 4).E/H & Ecorl /Hind3 TR THE &
S Control sample. U No enzyme digested sample, P pst] enzyme digested sample, E/H Two enzyme Ecorl and Hind3 di-

gested sample
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(D5 MEREFRPRRE
1992 EUMARHHWERA T/HERENHERNEG QAR PRI EREM 1B

.2 REESAR 2 RIEW AT R 23R4 Southern Blot 2355 A& 4
FEEWHA, TASSHMEEESHIEIR 4% E—HE/NFER AR L HR 60% . Xt

X THNEEE T LIRIEA TR

-2

L

5 FREDNABRIMAFLEMERCERANTEE FBEEBEE
Fig. 5 The result of blot hybridization DNA sample from progenies (up figure, the progenies are from

parents all wransgenic fishes, low figure. the progenies from only male is transgenic fish)

(EMMBREEMZERGNEERKE
19911992 £, WM HX A K SRR E MR FEE A A M T S F i F R R4

KITHRELE. RAR 600 Pk ANERMAHR HERER2, K3, B REKYREN
TR SRBR, SNEEEN R A T BARERER.

B2 HEEMT BT FEKNREREE SHHRARKRIEE1991)
Table 2 The body weight comparison bewteen transgenic common carp and

control common carp(1591>

o ot
Experimental fish Control fish
n=32 n=5@
w{mean)=258. 43{g) wi{mean)=103. §3(g)
s= 36, 018 s=16. 537
¢, v=0, 375 c. v=0. 163
wimax)=208{g) wi{max) =140(g)
w{min)=22{g) w{min)=80{g)
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Fig. 6 The statistaic chart about the growth of transgenic fish ovine growth hormon gene (up chart
transgenic fish, down control)

N3 HEEMT BHT - FERKBRENES SHRAEEMIER 15D

Table 3 The hody weight comparison bewteen transgenic common carp and control common carp(1992>

xRe pugiie:d
Experimental fish Control fish
n=100 n=100
w{mean) =770(g) w(mesan} =800{g)
c.v=0 225 c. v=0. 169
wimax)=1250{g) wimax) =1100(g)

w{min)=420(g) w{min)=550(g}

(I —# & shMER. £ KIERRAOMYARES

M 1985 SEH BB ER AR, kL 103 BESMREAMEBECERY. X
B BATHEER 10X, ASHACL2EEFEMT EHERHRR, FEXIRER
HREREL TR FRIDEGEEME. 1993 48, % 1992 EE X FHA TR T i
HRMNBER, TRHERLE ORW, PRBEFREE KA, 1992 Fxhixt s
BT AR TR SR, AR S o A GRE KR, 100%), BEGE N LR M VR K
XK RAE 3. 1-135%)  HERA TFRNEER M ERCGEN THQLE R4 R
RERR 3L 7%, BEEEEENRH M, SEEELABA TS KEERRE. XEH%
& TR £ K BRI E, ARSI EE K+ B ARk R A 7. 38,
B0 R 4 T A0 4T SRR I A T e AR T 1. 78 B 4 4%, T LR R b A SE IR G B T A
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2 AR EERE, R T ERBEERES.
24 TREAERKIMELERIRGEFMMINOTSAD

Table 4 The result of the growth experiment of preogeny and control fishes

(control fishes are cyprinus carpio red)

LRAFER 182 192 420 524 204 236 196 410 402 230
The body weight of

experimental fish (summer)

bogiilot- . (CH 240 242 244 202
The body weight of

control fish (summer)

IeA KR 1300 1106 1000 1000 835 B25 825 825 B50
The body weight of 750 1025 650 700 @75 700 1000

experimental fish (autumn)

AR (g 550 625 750 OO GO0 750 600 725 675 75O
The body weight of 650 700 675 700 1000
contrel fish(automn} -

(R Ay THEDRIFREAR

®5 SMBAWHTERNEMNMEE AR E
Table 5 The hatching rate of fertilized eggs transfered forelgn genes at different development stage

R HEH PR OB FEL D) BB WRALRECA)

Stage No. of eggs Ne. of eggs died No. of hateh Hatch rate
fgﬁ'ﬁif 188 202 286 79. 34
ﬁcﬂmﬁl 'Eﬁ 313 103 210 90. 83
fﬁﬁﬁ?’ 624 250 27 59. 44
f?ﬁjﬂ 748 521 227 40,00
gggﬁﬁ 641 245 456 83.63
fﬁfﬁ 290 149 141 65. 83
g;ﬁf‘; 555 145 410 73. 87

LR SO ML M T A AR (E R 10010 T ) AR (L 2

The hatching rates were calculated by comparing the control hatching rate as 100 per cent.

hERMER KA YBIRT 1989 FRXTHEEEAMY. FHEBG, ZHMST K
EORCHE . FESMNEREDR M T ER AN AXRBEE AT RN, BATT,H
BT E IR AR T BB, BACRE DB E XABRE SRR URBHAN R
RERANER RMNBITHAZTHEREHEARNEZHIBE - KBRS —
10pm R B RMA RGN, 850 IR 50 o A AR BB BRI e T Sk SR R L, SR SR Y
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Table 6 The foreign gene integration ratio of the transgenic fishes produced at the different

development stage of eggs

tedap gl POk (R FEESRRE ELED

Stage No. of satples Na. of positive Ratic of P.

B R
1 Cell early
LR L
1 Cell middle
B0 45 b
1 Cell late
[k 2]
2 Cell
e
4 Cell
e 3%
Blastula

30 6 20 00
20 3 15. 00
30 12 40, 00
30 17 56. 67
30 13 43.33

10 4 40, 00

GOEESTRMNE T PHRERREENE WL

EXRREBBRZRER N TREEA R, MR ER R NRAREAR, SMNEREE
REAERATHESREFAR. NAARRALEHBEGZENEHARER, ST HM L
R, B MAFTITRANEEE WAL, BEEEE DRI R T AHRE TN EER
B SRAFS.RE. ,

W EFR RIS MEERBRERA S ARG ZHM T ERBT ARNFEEL
B, S FAYEFEGMI THREREZ EEERA P ES TR, B P TR
AR RER, EEAARE R MR ERN ZAARTRERNYL. FAFHRAAR, L
g at AKX IR ORRE, JE I ) A 1 3 B AR SR 2 B T IR AR 49 » R B 3%
HEEE 143 B, HFRASMEEE AR 0% M L, Rnt B £ R EE R RS,
1985—1990 4F[H], IS E LRI RFEZREREMR 7, HHEFHNE S ALK Y RE
B MR AETHEARADY. RIVIROBRFMEL KM ERABAER AT ERRAR
B BRENEESFRREANERHRY .

7t #®

L#ZERAHEEFRTAE BIERSIEE M RERAGREATERE RER
FEHEN, FRE(DRERAMTES HEHILTAM REEHORERFNEAEK
WRER . HIR XENBREREARRE, RE FRR B HREMFTE, ARNRER
AR A, IR A ORBNRERA, ETHIMREERENBESERE
T, RRBEEWIMNRERETERS TR, AE M RERETREREZISMK
EHEEZENQ TR ARG THRERS HEAETAEES, EEEPHEREXAREY
PUBE RIS, RIVIARORELERRRLTES, EAFH LEREREEYN. RASE
ERNRERFEAFHE SR HEELZFREINFEENLARE £ 00X UL, HR
TR A KT .

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn



http://www.fineprint.com.cn

24 HEXE BT ERMRER T REAHR 31

2. FFRBYT —REWRER TRANBA  XEHEARAET UELEN AT F57 863 i
W REERBEZRATETH RENWEH A ZHEL, T FTREAXRXTEN
ZRAMFERRTR. HK RIS ENERRR A4 KERERNREFP K HFE
RAT#2AZRAMRERXEYHNE . R—-RETHE—-S EETHERAKLS. &
KREH BIRABTE.

£7 19851090 FETR XA ATSHR
Tahle 7 Summary of transgenic fish studies conducted by various laboraries, 1985 — 1990

TRE ik #H R&7F ¥

Laboratory Fish Gene Promoter Year
Chen Ea Cotnmen carp hGH ¢DNA RSV 1988
Chen o = ¥ Chinese carp hGH mMT 1989
Powers [ -3 Catfish hGH-cDNA RSV 1987
Dunham .3 Catfish hGH mMT 1485
Zhu &8 Goldfish hGH mMT 1985
Zhu Fiey_ Loech hGH mMT 1986
Zhu o Common carl hGH mMT 1988
Yoon &M Goldfish E. coli neo 5V40 1988
Chato W& Medaka ¢CR V40 1988
Inode Ha Medaka hGH-cDNA mMT 1989
Tatniya g Medaka fius flue 1989
McEvoy NEE Salmen E. coli fgal mMT 1988
Rokkones KEHE#H  Samon hGH mMT 1989
Fletcher KEGWRE  Salmon fAFp {AFP 1088
Brem PR Tilapia fGH mMT 1988
Chourrout LIN_- o Trout hGH cDNA mMT 1988
Macleen g ¢ Trout rGH oMT 1987
Stuart BE Zabrafish E. coli hygre mMT 1988
Xia i i Megalobrama hGH mMT 1980

Amblycephalus

LEARRMNESTBTRELERFIMEE KM R ANE S, HERE S/ ERE R
FORHBMXEFEEE B R Epl G R0E KRR~ MR RN EYENR. ENEERZY
By 5538 R. D. Paimiter %% A e3R8 “ MR/ R — P48 1 IR AL AP IRAE K BB AT
R, & KRB AR R —R R N E ATE S A A KRR R AR E RS R
KURERASHRGRMT REKKRERE, WRIMREEFE T ROMHAZEAM
BERY, BTRIIEWERAREFERBROFIERE S SHEE RS, S RER
HERMHELAZNEE, RV TIIRALE KERMHTA , B X4 REE A BG4
HAIMEE. ET 2 RMMAEHEWIN YRR G RA=Y WA NE BT
—# i,

41990 EXR ERFHRERAFIIS L 5K BN, LR 4 B aTFia S 2
TR (DREEHKZE, ARKAEBNEE ORZFABMEYNBHT (OHR
ZHENSMEE KRG RLR. HTRNCHL2EEH. FALERNETHER
B, ERPEMT RS A KN R, BENRE KRERORERAFRRH T
Z TR MER RN RN e R RE, EA— b RRRERES KX R T
WESREMHAZEERNHISKTE CEEREIBEEE EAZAaREANE
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5. ARG BATEA By BERNAFER A T/INIEBERREAERATHERR
BEHLET it AR B R R X e i L M AW ERE R H RN . Hik RERA
EARAEFSIREFERESBERER B EFETET R RRREE. AR
THA, B BA SRR E b0 e A b £, SO R SMR B 7E R B & 4k 1B € T3k T
B rEEREERENREEATARNEN. X —BAREMHEBHE N, IR
B,
RERMIMFHEHAFRES T —LEBGTHRE EXHF Y REERNANT R
RN, X H TR E e F R AR TRHF RO KRBT SRR TR A
ERENHEFEATRCEN TR~ RAICHRB T E &K 1000 M ERRERAE
AMFR, MAEE—EHE. FRHEETAREREERNFLARRNTRES, XFH
i, T RANEREZRRRERGEE, BLERETF5RARS YR, FRIRAT R
£,

$ £ X W
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THE RESEARCH OF ENGINEERING COMMON
CARP OF TRANSFERING BOVINE AND OVINE
GROWTH HORMONE GENE

Sun Xiaowen ShenJunbzo Yan Xuechun Liang Ligqun WangPeng
(Heilongjiang River Fishery Research Institute, Chinese Academy of Fishery Seiences, Harbin 1500703

ABSTRACT About 10,000 common carps injected bovine and ovine growth hormone genes
have been produced., of which 143 growing faster have been selected. It was proved that for-
eign genes can be transmitted to F, offsprings and they have the feature of faster growth. The
techniques about direct injection of foreign gene into the fertilized eggs and the optium period
for gene injection have been established.

KEYWORDS Bovine growth hormone, Gene, Common carp
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