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1.1 ShEEMNEHR

MTEETHTRINEEWEENESFOR pMThGH, Bld KB MT-1 ZH 55
TR S L 1900 B (bp) 5B A T8 2—4 MAE TH hGH £HEE &
H 3T 1500bp 7E pBR322 AR EAA!Y, AR DNA BEHF 51, dif,
M EcoRI(New England Biolabs 24 &, F [ ) 8§ ¥ Bl #f MThGH K B, % F TE
(10mmol / L Tris—HCI, Immol / L EDTA, PH8.0) , A ¥ B % 0.3mg/ ml DNA 4+ F.
F3Z A4 9 hGH 2R/ EcoRI-Bgl i B, KK 800bp, £t ¥p—a—dCTP St
A% #ARiC (Amersham 23 AR &) , MU HE 8 107 -10°Cpm / ng DNA.,
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1.2 . KEWE T ARE

% B M & 88 (Cyprinus carpio LB B & FF X 8 3% ¥ &, 16 8 ( Misgurnus
anguillicaudatus Cantor) W B B KR IER T . EBUSBN I, R, L0846 N E
h (Smg / kg BIKE) ST REF A AT AN TRID. RN A1 6245
1.3 BFHERFHEAS MThGH DNA RiERZH{ER

BATRENEER S S EBRER Q9% MW, 1% BR =8, 0.2% BRI 4.
0.03% FALA M 30mg / ml FMEAER)BE)G, MARFEL MThGH DNA £ 4}
T, EHAWRE S50 23ug / ml, 2.3ug / ml H1 0.23pug / ml, HEEZ B F{RHE 15. 30, 60
5 120min % 4 MARINE, BHTALEE. XBELRS FHE, BEMARNERS
MThGH DNA # TE ®##. ALEKKTEE, 1§ 100u FRABE MR BEMA 90mm
MIJCEE L, i Sml JEEE/K, 32D f 0 A FBHF A BL M H 25, 3min BEHEEHMA
Bk, ATBKUE R 3 K, ZHEORTEE R T, 49 3—sd 1.
14 5% DNARBED FHX

BHKE 3—4cm B, VLR, ZR 5K H % 5 DNA, B BE DNA Sug, B T
100u1 TE %W, B¥K P2 HE 10min, 0C Ak R HFEIR, 850 400ul 20 x SSC, A
RENBFE L (Bio—Red) BB B HMA R X R |, T, 80C E& itk 2h, 7£ 68T Hi
Z%38 2h &, A 200u1 2p—a—dCTP #Ri2H hGH DNA #54f, 2235 . 26505 0 B g
FESRYEIBE A T (0.1%SSC, 0.5% SDS, 68°C ) 4b B 30min, B £ BAMS ARG, B &
Eﬁé[ﬂo
1.5 £ DNA A PCR &R

R RRH N fH DNA 0.25ug,4 # ANTP & SOumol / L, BiF 5| ¥ %%
20pmol, 20mmol / L Tris—HCI(pH8.3),25mmol / L KCI, 1.5mmol / L MgCl,,
100ug / ml HHIE,0.05% Tween—20,2 B{ii Taq DNA R 585, 50ul AEEM. £ 30
NMMEXRKY . 08% R LK ETENTTEME. E/MEALE. K
94C 30s, 5l ¥ B kK 55T 30s, 5| ¥ & f§# 72C 2min. 5|18 1| F 5 R
5— AAGCGTCACCACGACT-3, i ¥ MT B FIR ;31 % 2 F 5l ¥
5~AAAAGCCAGGAGCAG-3, AR 519, fii  hGH ER)RF L. B5|Em
DNA KBk 450bp £4.

2 XEHER

21 EHENMHEE

68 AR A TR E L EBOL TR T RE, EEZEMNmB LT RE
ERRTHEABEAREE, MBE, KFEMELRERRSE. BRERTRERA 5—
7d, R D TR EEL, AAAER). AN 1990—91 1 6 LK KE, H 1 #t
(L BA) K2, BRERAE FRW FREARENSEK. H50 5 #tP, T RARA
FLRANZERMBHELENAREN T, FRANZHEEMHEARREELEEAE
R MM FRGSBOTMEREBERNERGE D).
2.2 SKASHEA MThGH BERISHIAMESE
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1990 4 A 8 HNEM TR SIMEE 5SS A BNRERESE. 00 3 %64.24%
A MThGH DNA, 8 H& % E X 0.23ug / ml. 2.3ug / ml . 23ug / ml, EZRB T RE
30—120min, R 5SEMPZH. SH 11 B, ASHPREHR 5 RAH (£K 2—3cm)#l
%5 DNA, DNA P53 (B 1a) #1 PCR (B 1b) & R4, 30 BLRGM+H 10 B
A% MThGH EEHEHE, BEBEREA 33.3% (% 2), 0 RHA S BB,

L]

M A2A1Bs BaBiB2 BiCs Ca C3C2C1 DsD4D3D2 M Di EsEa EsEz Ei Fs FaF1 F2 Fi1Gs Ga GaGa Gy

K.‘lbp\-

564bp~—_

1 S8 DNA B % (a)# PCROIOVERS M, DEAZZN DNA B Sug/ 7. A-X MM B-KR4
(0.23ug / pl pMTHGH S ¥ FHE 120min); C-L R (0.23ug / pl pMi'hGH 5% FRE 0min); D~ R4
(2.3ug/ wl pMThGH 4 ¥ 7R & 60min); E- K ¥ (2.3ug/ pl pMThGH 5 TR E 120min) ; F-X R 4
(2.3pg / pl pMThGH S8 T #18 30min); G-%R M DNA (23ug / ul pMThGH 5% FRE 60min); H-pMThGH
{1ng, 2ng, Sng, 10ng, 20ng); M—Eco RI Al Hin d[ B H]A9 A DNA, PCR ¥ 3 % 450bp X5,

Fig.1 Results of Dot blot{a) and PCR(b) of mirror carp DNA. Sug DNA of mirror carp was used for each Dot
sample. A—control: B-DNA of fry developed from eggs which were fertilized with sperms mixted with 0.23ug / pl of
pMThGH for 120 min: C-DNA of fry developed from eggs which were fertilized with sperms mixted with 0.23ug / ul
of pMThGH ul for 30mini D-DNA of fry developed (rom eggs which were fertilized with sperms mixted with
2.3ug / pl of pMThGH for 60 min: E-DNA of fry developed from eggs which-wcre fertilized with sperms mixted
with 2.3ug / 1l of pMThGH for 120 mins F-DNA of fry developed from eggs which were fertilized with sperms mixt-
ed with 2.3ug / pl of pMThGH for 30 min; G-DNA of {ry develpped from eggs which were fertilized with sperms
mixted with 23ug / ul of pMThGH for 60 min; H-pMThGH DNA (lng, 2ng. Sng, 10ng. 20ng): M—1i DNA digested
with EcoR1 and Hind [l1. The bands of PCR amplication were about 450bp.

1991 £ 9 A 12 HERMEK: ARALRT, ST RRAF MRS H DNA 2KE
K 0.23ug / ml # 2.3ug / ml, {FBEHE X 15—120min. 10 H 4 A A& 4 4> BIREHLER
12RAH, L DNA A FRXK PCR EMERRY,. 4 BXRERKD, A 31 BRI
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MThGH SR BHPE, BHTER R 37.0%, X RA S HBEY (F 3).

£1 RWMTMIBLMWE
Tab.l Hatching rate of fertilized eggs of loach

DNA % ARIB BT [E] 58 F 3K SRR ZHIBE(E) HEHCE)
DNA concentra— Incubating No.of Egg over No.of fertilized Hatching
tion(ug / ml) time(min) eggs —lapping eggs(rate) No.(rate)
O(% )
15 321 - 285(88.8%) 257(90.2%)
(control)
O(xf )
30 452 + 390(86.3%) 206(52.8%)
(control)
o(xt B8)
60 386 =+ 242(62.7%) 130(53.7%)
(control)
0.23 15 185 +++ 123(66.5%) 85(69.1%)
0.23 30 . 294 + 257(87.4%) 190(73.9%)
0.23 60 262 + 221(84.4%) 168(76.0%)
23 15 - 443 + 384(86.7%) 257(66.9%)
2.3 30 562 ‘ ++ 412(73.3%) 321(77.9%)
23 60 202 - 186(92.1%) 152(81.7%)

®2 % B8 X R

Tab.2 Experimelits using mirror carp

K|/ KR DNAW®RE LT R
B AE HEREN
water / weather DNA No.of No.of
incubating gene
temperature Concentration assayed positive
time(min) copy / cell
(T) (ug / ml) fish fish
18/20 0.23 30 5 1 60
18720 0.23 120 5 2 20/ 50
18/20 23 30 5 0 0
18/20 2.3 60 5 4 20—150
18/20 2.3 120 5 1 10
18/20 23 60 5 2 10/ 120
18/20 0(*t ¥ control) . 60 2 0 0

HERAKN MThGH EF K # N8 EH#HTEE DNA S EBEBE, B A
&K MThGH RFE MRS B, HEMNMEFE 488 MThGH ¥ B (N) # X
" FARKHEN=AXM,/BxM,, A FERIE ST MThGH & (ug), B AL
HEAEH DNA B& (ug) M, YEAXKEEH DNA L TE, (EAafRBHAN 3.3x
10 %g), M, 4 MThGH I4 T (8.58 x 107'%g), % 2 ik 3 ATLLA i, o 5 (6 e
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X 4t K Y

¥ #

20 %

) MThGH # N #7E 10—60 / 4R 6], BA 1 Hlk 150 ¥ 01 / 40 ; e 5 BN Je of
MThGH # N7 4—30 / HE > [6].

3 E % X B

Tab.3 Experiments Loach

K/ R DNA ¥ N iod U1 R
B A8t . EHE DN
water / weather DNA No.of No.of
incubating gene
temperature Concentration assayed positive ®
time(min) copy / cell
(c) (ug / ml) fish fish i
23/26 0.23 15 12 8 5—10
23/26 0.23 30 12 4 4—15
23/26 0.23 60 12 4 4—10
23/26 2.3 15 12 7 4—15
23/26 23 30 12 4 5—30
23/26 23 60 12 3 5—20
23/26 23 120 12 1 4
23/26 03t 88 control) 30 4 0 0
3 it

AL 1985 4F 4 B, fEH % B 9% MThGH 1B 72 R M\ L2 0 2 B3R EF A0S 70,
HBIHATEN. HEEFHN 250 BATH, B 84 BHITREAE. B 2EAREN
ERESZH EAY AN, RERTEREHNKET X—FEPET. 1989 4,
Lavifrano "R EM TS B R SR ERFEEG R BRER/PR RN E
ROEFEE TEERA%SERNME, BTHEFIMNEERGILH MR, TS
TFRERMHLEE FARNBEBOYFTE —EiE., FFEEETREBRAUERE FEEKs;
FFIEWHE], HA T4 B R R M AR DM R R, R AR A RER LU ERRE S BN
MR K NER S, E68 6 B MK TR ik 33.3%M 37.0%. AXHMHAKIES
3, ¥ T1E 2.3ug / ml 5H 3 DNA 218 15—30min 5 2%, Al B RIRGFNEFEBLE
E.

PR, K T D R R A O RSA TR HRE. Khoo %S 7EH D i
R0 B PE S R 23.3% (M4 TR TR DNA) T 37.5% (44 RFRL DNA). Sin'%4%
KEERBRB AR FSMNEERRES, £kt BE BN, KRBT S—10%NEER -
%R, FRREOESABTRPEHT 26%MEEEMBER. I ERITHLR, H S
a4 M AFSMNEERE DNA, FrAME FEFRERLE S ERASAAREREE M
5 F2R32 8 PCR &l A BRMEZE R, M H IR Sin B4R, RE=Z/N LR ZNHEEEDY
f£23—38%2 6. B—HE, MEERE=ZRAXNLRERKE, % EHHERBRK
(<1%), HEXBZ MRS R UNEB R RENR, HEERA/{#E SR, —8
B TRE, Bk TEBRRNARE . B FHEHEEOR TR B 8500 50 8 bk b 7
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INTRODUCTION OF FOREIGN GENE CARRIED BY SPERMS

Li Guohua'”, Cui Zongbin", Zhu Zuoyan™ and Huang Shanxian®
(* Institute of Hydrebiology, Chinese Academy of Sciences, Wuhan 430072) (% Zhong Shan Institute of
Fisheries, Guangdong 528400)

Abstract

Mature eggs from carp (Cyprinus carpio L.) and loach (Misgurnus anguillicaudatus

Cantor) were inseminated with the same species sperms which had been incubated with

recombinant plasmid DNA containing human GH gene in a solution containing 2.9% glu-

cose, 1% sodium citrate, 0.2% sodium bicarbonate, 0.03% potassium chloride and

30mg / ml bovine albumin. Individuals of 33.3% carp fry and 37.0% loach fry showed to

carry the foreign gene with 4—150 copies per cell by dot blot hybridization and PCR analysis.

The studies indicated that sperm could be a vector to carry and introduce foreign gene into

fish eggs in the course of fertilization.

Key words Fish, sperm—mediated, gene transfer



