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# E #HAKS N (Pinctada marima Jameson) I F 5“2 4" GH # H M # #k pCAgeGH il pCAgeGHe &) £ #
DNAREG B 30min, £ 6 K .27 10kVEHEABT SHFEH HAFTAH. AAH SRR DNA, L PCR
{" M Southern blot F FREXA FAZUEENEER Y5F TRT /A EEFEE DN 2pg/mL, 6pg/
mL B 18ug/mL B, N WA EERAEEDIFN5.6%,20% 0 50%, HELKBERA EAXBEHNHAAERYS

SMREEMKE R EHX,

XPR KHBN LRF BTN EHER
PHESAE QI8 XWIRIAEM A

MEAERENFE  PER 2K KA LR
BT 198 ERFTHR LN MEERSG MELE
VYTEARBAERHAER R ESTARELHN
EEEA R AR, SMESERLEEN
EEBHBRE AXBAERBEINFEEESAZE
BH.BAEER . MM HELAES, —HEHWER
EEFGYRSHE BRAENERRZ., B2, BT
NEKBES S, 2HMEHEG, K& a8 Ll
TEAERB THRERMNA B REEEB
FTENBESTE -ARREERAPHANERAZ
—o MFNA MBI RNTFERTIRORLET
EHEE¥EREMXE BMEHELIEFHFRE
kA REERLSAA o6 BHEAEL A
Sax07, ARRFIFRSHNT 1989 F R 1996 4F
HETHRPMEFAIFHOEEE KK DM
mt, R, EREHYTRER T FONE
HRAEBETE, R Powers B Tsal 45T 1995 4
M FRAREMNRAB X THANT KR
pRDO i T B S EE KRS YRS
HMIMKE., KESN P. marima (Jameson) £ —
MATEEAFANEFHHERSHRFEENDE,
HEHPAHBLMN 60um, B R BIE, IR EH,
AHDEENBRE, AL, FRTAEENHE T2
MAMRRERKMEETRE, UERWNEHFEREK

WoR H #1:1999-01-27, 8 [ B $:1999-11-01,
BEeWHA -RRESHEWMEARFELSTRERHMHE.

WSR-S 1000-3061(2000)02-0165-04

RSB .
1 #R5FH*E
1.1 EEEMNHE

AFHBHABERNA LR EHENR ER
Fl“e&”"GH # W & 4 & pCAgeGH # pCAge-
GH!'™!, EBHRNHH Ry Maik, Al EcoRI
{New England Biclabs 2 8 7 & ) B8 ¥1, Bl it DNA,
¥ F ST(88mmol/L NaCl,10mmol/L Tris-Cl,pH 7.
5)o AT H pCAgcGH # pCAgeGHe Rt F
B Neo I -Bgl Il A B, & [E & 800bp, M BB HL51 P
R HmERicSRNRAAEETHRESEN
(Boehrznger Mannheim 23 ®l = &4 ) .

1.2 RBEREAZENPEENEN

BBAPEAEHFREE K HIEF=ZER
WAEMRFRE P OHT, ERERNDSERKEGN
P. martensii(Dunker) R KZk G M MERERE N  BH S
HEATRE . XB RGARENNC, LEHN
34%,pH A 9.0 M I EB/KPALER . Bik.
1.3 BiEMRR

i % o {X Backon 2000 % 2% % B BAEKON 4
B Eh o LA T 5 e Bk v B BRI AR B ok R A
{a burst time}1.6s, Bk # 3 B (Pulse width) 120us, 4%
BE B Imm, 1mL Bk b ML o Bk b £ 38 3 10001,
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1.3.1 BkokedF BEAXR R R B EF KB SR
HENEFEIMER.: #TKESIETFHTRK
MR Bk P B SE AT, S TE 6 BT IE SR,
HOER 2 Bk B AT HRT 4kV.6kV.8kV
ROV Bk R X S RGN FIE B,
£ 10kV BB E .6 TP ERBEEAAET,HMRT
22,22 R2EAF KRB /EFEAT SR
G N FHZRHED; A, E5F 10kV K EE X
BEH 2 KR BEARE HET 6.8.10 R 121K
PRk rh TE R S0 4E I DBk U T35 WM,
1.3.2 KESIKEFASAEEEGSEKMER.
#% pCAgeGH Ml pCAgeGHe 8#E 4 T3 1:1 B
A MAPFATREN KK N HEE (1.6
10°cellsmL) B, FAABRBEERMEAKESTINNY:
2pg/mL{C #) ,Gpg/mL(D #1),18pug/mL(E 4 )M
AEHEERABA, BAURR), EZERTRE
30min J5 , & 10V Bk eE 6 MM RH, BHREHF
2 Bkvh R M, T kb, MEY, B3 H
HAH), BAWAE DNA WA SR 48, 4
Byl SHMKKSNHEFIINEMAR(IX
10%cells/mL) #% 1:2 KB IBE KAT R R AT A
T8 . B, HEimrnsbER,
1.4 W& DNA#K

B HLIR 60 B & A 25 IR A fxd B ) 0 &, &
B10n DNA #h # #% (10mmol/L Tris-Cl, pH7. 5,
10mmol/L EDTA, 150mmol/L NaCl,0. 5% SDS &
0.3mg/mL HH®M K)SK ,37CHHE 1h, B, B/
8 /R AR, Z®B UL, % T TE(10mmol/
L. Tris-Cl, 1mmol/L EDTA,pHS8.0),
1.5 PCRER

7 25uL RNk % o, o 1 # DNAILS ~ 20ng, 4
B ANTP & 200umol /L., ¥ f 51 81 £ & 1pmol /L,
2.5pL B R 2 B4 TagDNA BB (HEAH
=& ), 7E 9600 B! PCR {X (PE 4 A =&)L ¥ 1,
P HEE N MC BN 2min, #HH 35 4~ lF .51
B PR 42,45 :94°C F # 30s,60T 31 #7138 K 30s,72T 5|
W 1min, WG 72CHER Smin BHR G,
WY ERT 08%HIEHER, Bik/5F4 EB §
5,,CA91786 B UVP # 4t (Upland 2 7] 7= & ) &
. 3148 P1:5°-TGGCGTGATGAATGTCG-3,
T CARBZ THR: 51 ¥ P2: 5" -AACACGTAT-
GACTGC-3" ,fi + GHgene E_T™HFETFLE. W
14 E A9 FE B M. 650bp (L pCAgeGH A E R ) #1
380bp{ kL pCAgcGHe HER ),

1.6 Southern blot 4347

Fi 785 B A %5 ¥ B (X (Bio-Rad 2 8] = & ), #
PCREWMA 0.8% B WEE E¥ B2 L ER
(Sigma 2" =&)L, TR ,80TC #H K 2h,68TC M
3 lh, MARICHEH,8C HXTE. HXEH
JERAS B4 2 %X SSC,0.1% SDS F i 10min, 0.1 X
SSC,0.1%SDS,68T ,30min, HHEFHRICEEN
HMEEEATEE SR, SR8 UVP RERR
.

2 # R

2.1 BEFEFANSERBIEFENNOERTRR
TR .65, kR REE 120us, HHEPE
B 1lmm, Bk L K # 100l & 1mL Bk ILfEZ A
BHRERT  HRTHRMEE B REPRYE/
WM DERKSNETFEINER FROE 1~3
Fir. 210kV HESRABEE, SKESRE T
PEFERRENEND REZHEPET67.4%. 4
GIEF MK rh U A 24,25 0 28 ket DR KB N
TREELFHN 60.98%,58.82% 1 69.05% ,BHA B
EXtR . A 2NHE HEHENHA
22.85% ;B YD EXKB KT 12 MKPRARF
FORME HEEEAF29.23%, RELAGE,
HBERGBNErEE Rk BENHAE EKN
EAUREZBANEERA S AR HE XK
BN FNEABREREBHOENRSE R 61
Boh 1B SR, BIEF 27 PR rF IR B, 10k Bk Ph R I,
1006
80

81.33

60
40 r
207
0

Fertilization ratio/%

4 6 8 10
Pulse amplitude/ kV

1 KA REENIEKGNEHENE®R
Fig.1 Effect of pulse amplitude on fertilization

ratio of P. martensii (Dunker)

2.2 AXEBIPBAE ARANHMRERRGH
¥

KEFFNREFAHHE Opg/mL, 2pg/mL, 6pg/
mL Ml 18pug/mL WEARFBEERNBEFH S0 Kk
MHEESBFREEZNE, GRRY . SHERHME
EHAEAR  HEEMRTIEL4(E 1), PCRT
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B2 Bk MAMERESIZEENER
Fig.2 Effect of number of pulses per cycle on

fertilization ration of P. martensii(Dunker)
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Fig.2 Effect of cycles on fertilization

Fertilization ratio/%
g
S

ration of P. martensii (Dunker)

Rl AHSARMCE CRANEHTXERERALEE
Table 1 Hatching ratio and transgenetic

ratio of P.maxima ( Jameson)

DNA No.of No. of

Hatchi ‘Fransgenetic
Group Concentration e assayed  transgenetic
ratio/ % ratio/ %
/(pg/ml) molluses  molluses
A 0 47.5 18 0 0
B 0 0.8 16 0 0
C 2 1.7 18 1 5.6
D 6 4.17 20 4 20
E 18 2.5 20 10 50

WMER, EFEEKRAMEE S DNA B &b BB
650bp A1 /2%, 380bp ¥ R A H B, IR RA
M EAY RS (E 4). BT #—FRiE PCR
RN YRERE“2AGH £REE H &K, R
HHEBIAERKE A B ERICHE BB
#T Southern blot 4+ F 232, 1@ 5 R, B 11.12 &
AP EELRRE N BAR L, KR
ERRAMHBSAENR 10 SHMKWEXH,
HPE EAANDAZRMT 20 8%, AR5 5
J50% M 20%,CABRMT 18 MR, AHEEY
5.6%. EXXREFT . BEFAFHIEEEEK
WEBSNEERMOKELEHER(EL,

650‘..5.. c e
380 —= -
B SN .

B4 XM PCR(A)M Southern blot(B)4r HT 4 &

Fig.4 Results of PCR{a) and Scuthern blot(b) of P.
mazima( Jameson).

M.ADNA digested with EcoRI and HindIIl;1~8. Test groups.9.

Positive control; 10. Mock treated group; 11. Control. The bands of

PCR amplication were about 650bp and 380bp.

3 it #®

BHMRRERRA, ABEShalTSH
BEEAGHANBELE A TREHIIRE
HEEE, AT, A2ERBACKFELER 8
FIAL 8 (Rainbow trout) B, #) 5 $& & 21134, Sin
SRAMARBRANETSABEERY, 20Kk
WREEESH,BRET 5% -10% NS EEMAR
B MASEKMEENARABE NP B L
Hig B AUS | BEJE, Teai i —HEE T Sin WHR
GRIBE AFSTRKMLER B THENR
RATUNMSARLEERBE, HFARAER
B A B TR PLE B R 5 2, M 2 0 R 5
FoREARN BN FRLANBEN TR, RS
EARHEABARERASARN T, MHH I RYE
AEHARFHN, EEISHEREIEERSA
HF. BRMOEAETEENBRNTANRER
MEAP  RE GG BRI TR, &
HEEERERHEAMBRA, ATRBOIBER M
BB, ST, A RKB 5T 086 m B ok ab
BHEESBIESATEE. FRAAMPFRS
REW ABTENREKNMSABERSZ NN
FERAMDE, Ti— BN XA, M TRE&

© FERZERBEMHARFATIESHELL http://journals

im. ac. cn



168 =5 Y T

B ¥ & 16 #

ERAER -HAHEHESERNATNYNE
ErHE.

B FrEEREBRENBEREL,.Sn %
R AXKTFEINREHTHEREESE BN, H
EBARTHS DNABAXY B4 Mk NLE
GORUIEA FREHMRE, FRXRHEIIE
DNA 7 3 # 2pg/ml,6pg/mL, 18ug/mL 5 K% &
NFTHEZERET 0min, B4 BE5, HS5W
FEH, B3 T 5.6%,20% 7 50% KEEEMA
PEM YW Tsai M 32pg/mL HARERSH T
KEE. HEHARMBUEFRATAES T, 88
65% P AR A, B DNA [ 88 B

BEDNAKEE EHXNERZ -, TN,
EAAKESHT , UFFARKBNAEREERED
Vit Fe MR G AN R B B OE MR AR AR
BA.:y=—-13.6+50.35Lg(x),r=0.99;y: %A
FREE(%);x: M EEHRE (pg/mL). REX
BRAERHA—LRIE,BEFAS UETHIRIEH
PE¥E 3 D3 B 1k s 0 A {8 36 T 47, 0 L3S 24 R
BEENAR HEREEWHRKMELS IBELEA
HBERETERHK-FRE.

B AT T hERERz R AEERE
BRAFE,EEME,

FASDNAKRERXD RAXEREREBHR
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Electroporation of Sperm to Introduce Foreign DNA
into the Genome of Pinctada maxima (Jameson)

HU Wei' YU Da-Hu® WANG Ya-Pin' WU Kai-Chang® ZHU Zuo-Yan'
Y ( Institute of Hydrobiology , The Chinese Academy of Sciences , State Key Laboratory of Freshwater Ecology and Biotechnology , Wuhan  430072)
( South China Sea Fisheries Institute , Chinese Academy of Fisheries Sciences , Guangzhou  510300)

Abstract Gene transfer was investigated in ma/;:ine molluscs via electroporated sperm. Sperm of P. mazima(].) was in-
cubated with linear “all-fish” growth hormone gene (pCAgcGH and pCAgeGHe) for 30min. Then, mature eggs were in-
vitro fertilized with the sperm cells treated with electroporation at 10kV and 27 pulses for six cycles. DNA was extracted
from spat and analyzed by PCR and southern blot. The results indicated that the foreign DNA had been transferred into
the genome of experimental molluscs. The transgenetic ration was 5.6% ,20% and 50% when 2pg/mL, 6pg/mL and
18pg/mL of foreign DNA was used, respectively. It is suggested that the transferred efficiency is correlated with the
amount of the foreign DNA.

Key words Pinctada maxima (Jameson) , electroporatation, sperm-mediated,, gene transfer
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