W5 e REPORTS

K 2 SR RS 2L IR 7 5% B LR 5%

x| g xRS N2 RPN, KEE L, SRk

(1. TEBEE BRI, LR F 266071; 2. PEBMER WF584R, 65T 100039)

WBE: 9 REARFAKEE (Scophthatmus maximus ) #)FFP 77 kAT T AR, RAZiE
P 6y Bk R AR LB m e w R 69 R S MR AR, SRR A A kAT R
B BT RIS AL A YR A 300 Viem, B k#h 5, 4R DNA R KA H
20 mg/L; ¥4k 09 RARRAE BT 19 A A SO min. B LR AT kAT S AR & 5
I, RN RAR B FAESH A 20% ~28% F=2 60% ~ 70 % . 556 & U F| A 45 49K jetPEI
2 38 5 om i B 6 KGR B AR 97 REAT B4R & 69 L RAR B 09 45 R R AL

REIR: FRIEIRNCR; kMO E A S By
FESES: Q78 XHkFRIRAD: A XEHRS: 1000-3096 (2007) 11-0009-05

RZE8E ( Scophthatmus maximus )

H 20 20 80 AEAQ 1 k20 S AT S ) e S IR £ i)
THEDASRM, S R AR 2 525 S BT T — R A
LR (o0 HA, 5 AR S = ki
MR IN VR B SE . KRR R TR K
TSk BRERESILIIEL. RESREAN T
AR Sk O LA R A A
(B AT A BRAEA T SR OB A5 5 K 2 ) L
DRI T AR BRI IR SRR TR 00 L X S2 R ORR R A/
(% BE R VR LA i SR R R . (EARSES T, 1R
B URAEH T #5485 jetPEI (Qbiogene) %% A5t
DR 1 S B (1) B2 O o DAAR 5 Gy 35 B8 AR L
B AL S P e 5 DR S 6 P Y, B 52 RS D e £
IO FH AL T HRZR A B2 o e Yl N P 81 /K A2 57 £
RIS, MEE IR,

A 2 N 8 3o e 0 | K RS - A S R A e
EHAT AR S, IR 38T T R 25 R R W,
I P 8 Ge ik 7] jetPEL %% et 528 G 1K V2 4 AR AN,
YRR, BB R RN R R A R,
ST P R R R T

1 AR 7 i

1.1 #H#t
RZE8E (Scophthatmus maximus) 3N T KA

KA PR A AL . ORI myle-MSTNP (2 [H
L 22 R B v AR ) BR D b D TE R T
dNTP, Taq M§¥JE Promega /A +l; Y7 jetPEI
&) Qbiogene 2] o FUFKITAL AL 2 B E AT,
B 100~400 V, BkRECE 1~7, BkFSEREh
25 ms.
1.2 #ik
12.1 KT O3S

KN T 6 5 1K R 55 R g 314 5%
M, I 25 R RS TR B (NaCl 0.65 g,
KC10.041 g, F/K CaCl,0.012 g, Na,HPO,0.002 g,
A%HE 0.2 g, NaHCO30.02 g, ¥ T 100 mL 7&K,
PR g ge it ug) . BTk B BT HRAA
THIERITTE:, 1100 mL T R4 .
1.2.2 ki JE IR 525
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F5HME DNA FIURSFIRG, T IR SR k5L
it FL KR A B, A KR IR B (A 1 s FITS DL, 43
SR kb LR, KPR BRI AR DNA 9 B EAT
K752, BRI 3 W, RHRSER TR MR 1
BRON I A — g e fa it AR 1 NI

Jokoh H s B RS B s FERK PR B 5, AR
DNA JFa IR BN 50 mg/L B4, ik e 433
100, 200, 300, 400 V/em % i S N S 4L
S AN

Wk B R S5 s AR DNA T A
50mg/L, MKy HE Sy 300 Viem fI4E T, kb ks
3,05, 7 BTG SSRGS Y R .

AMJE DNA JTE e S 5 R 15506 Ak ik ECh
5, kbl 300V/iem 44T, S5 DNA Jis
WEEA 10, 20, 30 mg/L R ik 5 A F R AL 4
9 52 0 o

FANREERARTHE AW S A =PCR
BHAEAE S8 H AR FE SR A = Ak R A7
B/ SRR

LS R T 5 00 IR A 50 min f5, %
R OWERE B | LGB KRR AT A
24~36 h JaFER B 5HT 40 LIE/K I B RE T p 4k sy
Fro X IRALIN SE R0 45 T AH R AR B 5 7%, (HORTER
A SR B I EAS I FORL IR 3 A4
1.2.3 TG jetPEL AT 5

H LRI S 8001 2 iR 4R Qbiogene 24 H] A
JO T A R T . BAA BNR: BL 2 mL
KEEOFON TEER B A KIE IR L, IR AT
NTAZHRE, BRI 1 o g ok &iE 84 1.2 vl
YA (7.8 mmol/L), & X NAARUEE] 2.5 mL;
AW S0min J&, 2RIV RIS 1| L LHE
IR BTN AT & - 24~36 h JE RS54 401
K P BRI vh AR 8 9% o ot FRAL V) S £ 45T AH )
(YR B 7 92:, AH AR TR FRRA B A I TR R IA
Bk,
124 ISR

Erd GRS R Y (el QUG S LIRS AN Z L |
RGN i, AT R R UK R R A .
1.2.5  AMNEIE RS FRIE 4T

BEALIEEL 1 H S 004, LR sLih 100 B, 432 EY
/bR REE, $% R T IPIE R4 DNA, PCR
SOVAT B AW 518175101 4: 5" -CTGCAGCCC-

GGATCCAACATGCAT-3' ;5 [#/751 2 4: 5" -CTGCC-
AAGACGTGACTCCTGCGTTCA-3' . W51 ¥1al it
DNA K J¥ 4 580 bp /47 . PCR X N B H 0l 94 ‘CASE
30s, 60 ‘CiBk30s, 72 ‘CHEH 60 s; HEFF 35K,
72 ‘CHEAH 10 min. MW ESHE, HU 8 ul & 194,
AT B IR B I P RS I

2 #XR

2.1 WBRA ARG 6
2.1.1 ke s PR SR 5 TR

Wi 1 PR, FEA RO TR, SN
VAN (EP s i) AR 2 (N TSN S ] v A e
Hodgidi ik B R 24 300 Viem.

F1 BodBEEN SRR
Tab.1 The effect of field strength on the hatch level and

efficiency of gene transfer

[T UENES FAE AL
(V/em) (0] (0]
100 7 61
200 17 60
300 27 58
400 28 40
K 0 75

2.1.2 R R B R T I 4

Wige 2 PR, BEAG WA IRE IR R, SRS IRl
RIBWIEAC, Mk REd 5 ETHR] 7 85265 50 714
FORREIRAE R, X2 O PI B IR SRR
SNk R R 2 B, Ak s 3
TR S ARG RS, AbkmREnh s b
TEE) 7 B FARNBUAR K LEEHRFANRE 2R
SRMRAGER, Wkl B R S EG AR R P IR B S R
BG4 (K 2).
2.1.3  AMJE DNA K FE LR 7 S 45 3

APJE DNA SR B i 5 N ZERIRAL 26 1) 5
25 LR 3.2 DNA R B2 H 10 mg/L 731 20 mg/L
IF, SRR S N 26 W12 1T, 4 1 20 mg/L T2
30 mg/L I AMJEIE R SN R BUA K

FRA CA bS58, JEEUSK P HLR 2 300 Viem, ikl
WHCA 5, AMNJE DNA JFR R BE R 20 mg/L Jhy F bk b £
&
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R2BKURE ZHE IR R R SNRE R S AR FT
Tab.2 The effect of the number of pulse on the hatch level

and efficiency of gene transfer

ke fkelh AMEDNA  BEMbER S SR
(V/em) W R (%) (%)

(mg/L)
300 3 50 55 20
300 5 50 60 26
300 7 50 40 27

3 SMNE DNA REIRE M B SNE PR IS R
Tab.3 The effect of the concentration of foreign DNA on the

hatch level and efficiency of gene transfer

DNA JFHR IR i PAE
(mg/L) D (%)
10 60 17
20 60 30
30 59 30
X 75 0

2.2 SR LG5 AT

KA IR PR 1L SE LA K R MR R 78, %%
PAFT 500 J& 1 TR REENT . 3 IR I VE % $RHL
100 A4/ VF R &) FE R 41 DNA, PCR N 384T
BRI (B Do SRS T 1 kb gy
%, G 28 MR R R LKA, R 28
B ih DA G T AMNESER, ANEIL R A

R4 BEEKMTETFNSESRRELR

TN 28%. KAFEGIE, B 70 AT R R
FI KT, RIIAMNERE R A3 A R 70% .

600 bp

....‘.....—r....‘ - .0...:
22 9876 54321

1 B[R 0 PCR A4 R
Fig.1 The analysis result of transgenic turbots larvae by PCR
12, 7RWITEVERS IR, 3,4, JRBAYEXTIE, BN FORL myle-MSTN™;
5~22. WAl
Lanel,2 is negative control groups; Lane 3,4 is positive control groups of

plasmid DNA mylc-MSTN?"”; Lane 5~22 is treatment groups

23 R FEH QMR TR R

BRI OIORS T A i — 8 5T e 2
PRI Jvds, (L B i ] LU s 5 N ANEE I, L
LA [ I Ak KAt B2 R B 3 4 B A R AR ).
FEYRF jetPET A S IEE YR L T — AN SRR A,
A 50 /AN B 7 T T DR K 25 6 5%
G S0 4 SR B 7 v A £ SR B AT A
FR AL AR R IE R (R 5).

Tab.4 Comparison between electroporation and transfection reagent delivering DNA into fish zygotes

Jiik i TG PCR [ % — YA B SRS R B SRR
(%) (%) (%) P)
B kiR A 91 50~60 15~20 5000~10 000 T E RS
gLk 60~70 35~50 30 000~50 000 ] B
X 60~70 40~50 T EE|

3 Wik
LRG0 BT FERL. Sn Ty
HIEE, 1 MR AESRGEAT LTG0, RN 205
S RN TH, RAERIERR SN R 1,
I AU K NE T, BRI B L o

DT o BB DN A0 S H T P AN SRAGH 1 d5 D 1R 3 2 LA
.

P (10 5 DR e e A e A 105 A7 #E 3R T (1
KL DNA XN, FFEAEAILA RIL . ik
AT F, WA AR, U kv A i RT3 AN
[R5, o H R 2R BB B AR o WG
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% 5 PCR 7N EHEREXEZTFARRE
Tab. S Detection of target gene in experimental fish Turbot

(Scophthatmus maximus) by PCR

ik st PAMEHCE %

(&) () (%)

FRs A5 100 28 28
YLy 100 70 70

PRERMNREA 2R, QR RITE. BAEEOR TR
DNA 2, A r B KRS il H 4 mJ7
G AN TR DNA 3 N AR SZRE G & — FiAH X 42
WS DYBERO N B R L IR T 1 ARSI R ] S AR
7% DNA 280 — BN ) 0 5, RSE 07528 61 A] LAk
DN e Gt o X5 AR A Bl o K S 06 45 KA 75
Spadafora'''1998 4 K I YIRS - AE AR SN AT LUAR 75 5
WY, Huguet A1 Espondal™ Mt 7E 1998 4E LI Z B
(RS T TC 18 R LR A JE 71 F ks i P #RARL 2 5 Bl e

Calderon A1 Sun"*I3T 30 idb 5 2 1 5 fA i e 31
BRI RGO TR, A T 4 P geutin, (4 Effectene
(Qiagen), SuperFect (Qiagen), Lipofectamine 2000
(GibcoBRL), 1 jetPEI (Qbiogene). 7t i% 324,
Effectene 1 jetPEl 7~ T FH 4 &5 K. A 4f
Effectene P BRIRE B, PIAEZ FEASLI PIEdE T
jetPEIL,

Horbinskit'*!7F 2001 4EHF97 R IR, 4487 jetPEL
FUARAR (K 40 7 7 . Ahnl"7E 2002 4ERF9T K BL
jetPEL & 1] AR A4 F 5 T o i 1

AR S5 TR FH ) Rk o B e G T KA 1K) 1 2
HALRSIG A, JBUETE 10 L KA R 4keLings, I
FEHAERAE O, I AT LW S, iR, 14
Bl TR, JET R4, WA R TLE L,
PR ZR GRS 8  IF BL AT DLSRAHE i ) s
SRR IR A oAb, B gl P R B, T
SERBRAD, G R I R R 10 S R B,
e FMEAFHE I B R A B PR 5 s
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Using electroporation and transfection methods to transfer
foreign gene into Turbot (Scophthatmus maximus)
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Abstract: This paper explores the relative efficiency of gene transfer into Turbot (Scophthatmus maximus)
zygotes by electroporation and transfection reagent. The electroporation conditions(field strength of 300 V/cm, 5 pluse
and foreign DNA concentration of 20 mg/L) were applied for mass gene transfer. Transfection experiments were
performed at the one-cell stage (within 50 min postspawning) of fertilized fish eggs. Efficiency rates of foreign gene in
the mass gene transfer were about 20% ~28% and 60% ~ 70% for electroporation and transfection methods,
respectively. This study demonstrates that treating the fish zygotes with the DNA/jetPEI complex at the one-cell stage

exhibits a higher gene transfer efficiency in fish.
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