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BERHRZEREXGAEPRIEK TR
A5 @0 K FHE FRE N RIE

(R AFRATHFSLATERUTIARTERTE,
T EAF AR SRITAESRAT, 7R 7N 510380)

B OEB.ARARGBEALS(PCR)BRAstieds 4 K4 cDNA 8 5’ i 3 Bt daug, HREEY
SARE S AR XA E AR RE pBV220 #ATRBARX, AL A KR ERABEXABHEFHA
BARE, FBRAREAYW (1) SREEOELSEE(SD) SREFAT AUG ZHWIEEN &£ Kk £ 4
AP A R ()84 KM RAAGL L FRT UAG TS FHL L HEAREXBHE THFO@S
AP B AR, WA KA B AL UAA TE AP A8 KEG; Q) et L3+ DNA
85 A 3 it ITARBl oS 1545, A A 2 KB EF R AR ETHHARAEF, AH AT TS TR AR K
FEHA;(HRF S HRNA AL I ESTHERBERTATHRABN G HAAL,

KB &4 KBA LR Bad; REAT; KA E RNA 824

f R 453K S, Q786;Q959.4

KA DNA EHEEAR, FaA KERIGH) £H
1E K BB Escherichia coti Y PR 1k, 7122153
ABBENAMFAL (GH, U AT AKEFE L., B
AMEREEREZARPHREKENEEREHE
M. HED, —BMEETF . RNA “REHW FBTR
MR, RIS D 2 IR Al
FIRKTH X ERRY R, FhESUEAGH
S TEWINREREREHR DRI KTHE
FEEL—FMARE, BHEERAAFZREAM
AREE, BRFERAK LWRE, RTE LS
B GH DNA 988, N PCR F SR EGHER
] 4 2 B BE, EAT R M B Rk, et
K#E cDNAS™ 5/ 37 5B 5 B RIE K1
XR, U RBwS R R FEZ AR D REKTH
HE.

S H . 1999 - 04 - 23

ELWH. B LA R SR EEE (IS -B-96-02
-02-04); PEAFHENRRESHIIE (95 - 08 - 01)

BN, FEE, (1957 - ), B EEEM A, REA SRR
REHIAK=HREFHRLS M BAXBATENR.

XRIRIRE A

1 #EEFE

1.1 e

#8 GH <DNA JAR pUCGH9 A E RN
U8 GH cDNA Mi#. pOPsGH M ER ¥R A
FEYEHRTHEENRA RN, KBITERR
Bk pRV220 P E R EF R ¥ RAEN RN,
BRI PePy B3 T 1A% M 3 fe k8 40
Bk pUC19 I KIAAT B DHSa WA X EH TH
28],
1.2 TEEBMEHR

PR 1 S 1 B8, T,DNA #8585, Klenow H B,
dNTP B HEEREEE Promega 2 Al FIEEL
THEAR =&, PCRTBANEBWHLEEY
LRAF.
1.3 HEETITHE

ik DNA #il &  RHEARSH AT . DNA E#, |
5 55 BUIE B B X DNA, SDS—PAGE £ H &R
Sambrook 26970,
1.4 PCR ¥igfoy @ r=wpo=iE
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PCR 514 & RICBR (51 k. V¥E39%
-9 Sangon LW TR ARG, AEFEYHE
PAGE #i4t, PCR K M # Perkin Ectus2400 X
DNA §-$#8{¢ - #47, BARKEE 10 ng, S99 25
pmol, FEEERRL 94T, 60 s;if KRR 55T, 60 s; 3
R 72T, 90 s; BB SR 50 ul, 25 A
PCRYMPEHMEBUAEESEMHLTMN
pUCH9 B &, T,DNA M 4C RAuAE, #ik
KB DHSo, Bk SHYEREEAF.

1.5 EEA®ME GH DNA XBHFEEREREMN
e

E§T 5 PP S B S BE B, [0S S AR
EE (GH (DNA K B, i T,DNA & 8 |l i
HEBEMEA pBV220, WE K BITEER R, ¥
A KIBFTE DHSq, REMYERERLA T
1.6 EMAE GH HFEIXE SDS—PAGE ¥

SEH fGH cDNA FRMEHT Amp LB 7
HEF 300 HFHAE, KA 1:50 FRKERZE Avonm
50.3~0.4, R ENETRE 2CHERR3
h, B LU E WK, SDS—PAGE 24, FR®E CS-
N MEKEEAMNMEHAEEOHETR(CES
HEBRAE, HK 570 nm).

1.7 FEREPIHEEET BB

SEAEH RNA “HEHRERNE.S BN
FREHBERMK BITEANHE FERFRITRERE
HEPH ¥R EXH AN RMERE TIRMH
Bhsrt, B4R 3R ICER(6],

2 HER5MWE

2.1 % GH cDNA H)BGER M

S5 TXHEFISE GH cDNA B 5780 37 ST
FEB KW, #it T 6 # PCR 134514

Pl 5’ — CGCGGATCCATGATAGAAAAC-
CAACGGCTCT—3

P2 5" —CGGAATTCATGGAAAACCAACG-

GCTCT—37

P3 5’ —CGGAATTCATGGACAACCAGCG-
GCTGT—%¥

P4 5’ —CGCGGATCCCCGTCCTACAGAGT-
GCAGTTG—3

P5 5" — CGCGGAACCTTACTACAGAGT-
GCAGTTG—3’
P65’ — CGCGGAACCTTACTACAGGGT-

GCAGTTG—3’

P1.P2 fil P3 B 5’ 55|, PLH P2 RT 5%
Bt GH BT 6 M ERBREENER TR -8
HEEMEIMA 1 THENERERT ATG., P1
MAT t 4 BemHI BRFES P2 MAT 1 4
EcoRI 8RB R, P3RBT 54 P# GH BR A
Al 6 MEEMBEMNIEREFF SRS A
1 MFRREBEMET ATG, P4.P5 f1 P6 & E
3%, P4 T0 P5 4T 3° K514, P6 R 3°
B, BI%S 1 MEIET TAG # 1 4 BamHI
WBI6 S, P5 M Pe ERARE LT TAG ERE
T 1 73RKIEE TAA. A WNAPLFA P4, P2
P4, P2 #l PS 5|40, 88 cDNA ¥ pOPsGH A
#, & PCR ¥ 83| £ 590bp M WA E, PL A
P4 3314904 PCR U8 K B2 2 Bam HI BBHIENL, 5
Bam HI B§4I#Y pUCHY %8, LB kLML HIE
#HF pUCGHS, £ BamHI B %2 H —% 590bp
KIEARE, A P2 P4, P2RPS MK
B B RE | pUCLY GBI EA F pUCGHIL6 1
pUCGHS, 431 P3.P6 M P2, PS X549, # D-
NA FHL pUCGHS AHR, & PCR T HGHT K
B4 BT pUCIY 1, BRI ES T pUCGHT M
pUCGHIL,

2.2 . B CHXBGHEREREANRREEE

pUCGHS5 £ Bam HI B§H1, 3k B4 590bp F
Bt, 5 EcoRI 1 Bam HI TR ¥1 B0 BORE pBV220 %
¥, & Klenow X H B35 5 E &, ¥k DHS« ik
FHT, A Sl 1 MY, FRPEMFEABHERTF
pBVGH11, pUGHS. pUGH16 # pUCGHI.
pUCGHII £ EcoRI Hl BamHI B 1, B 3K Bl 8¢
590bp K BR, 2+ Bl E mEA pBV220 £ B S
EcoRI Hl Bam HI Z. 0], BB EH T4 EroRl
fl BamH]l BYIELBFEAT. BHIAME LT
TAA HBER K R4 & 2 pBVGH1S, 58 F 5
21 FRYRE TR 48 £ 9 pBVGH24, ¥ pUCGHI ¥
¥ 0 0 535 A 45 O pBVGHI, % pUCGHII 1B
R A R 4% 8 pBVGHIL,

2.3 i (GH ¢DNA RIFE S SDS—PAGE 7

SDS—PAGE R 2, 2 LCHRE B
VGHI8 B TR 2 21 000 Dalton 4L 1 5%
SEOW, SAREELHENS TREN, S#S
RUBEREAASAREESR 10%. pB-
VGH24 BkTE 4-F &2 25 000 1 21 000 Dalton 4
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F2 & REQW, SRR 6% 7%, XATRE
B8 GH DNA FER FENR I BELAR, &2
BHENSSER MERRAEAEEE 1 T5R%)E
B0 BETHEER, WUSETH 21 0008
JUBEA Dalton B35 1 £ REQW, i pPBYGHI1
BB FE RS 7E 21 000 F 25 000 Dalton K A B HF
REAF CUERH TRAERBEIENE., 4
WIEA, /431 2R pBVGHI1 W 8D #5715 ATG
2 ERER RS EE, pBVGHI1 SD 795 ATG
Z R WER R 9, T pRVGHI8 # pRVGH24 RS
SD FR 5 ATG ZAeERHE 5. 8 GH £55
81 pBVGHI M pBVGHII B FE A B4 814 29.
2% .F32.3%,
2.4 SHGH REARUNRRAESHXSHN
ER

Xt S # fGH RBFEHT RNA —REW A K

f.5° WM T ERCIE . SMR R R KT R
FREMOGHE., $REHTR. LTRSS’
W3 MO REHRER X, —RENERMNER
HHTFREBHEN. pBVGHI1 # pBVGH24 3’
WMEG—H,NESRBET 4 THE FHSRF
BrERE TRER. XTHER pBVGHIT A
WERE=PNREZ —, pBVGHIS #i pBVGHII
FARRAER A 3° M 5 518 k4 5P s e
GH BRBBEA ), £ 37 iR s |+ L -Ea e 2 —
HHER TREEERYE 3 F2E, XRS5/ E
HBENKBITEB A EB T2HE X, pBVGHIS
HH 18 TABHFEBERE, K 2 MREERT
FEEE L 2 W pBVGHIL F 13 T HAHENGF,2 T
BATEFHEEHNTE 1 K, XTHEE pBVGHIS
pBVGHeIl X EFEZFIHNFA.

%1 5 1GH cDNA 7 pBv220 F Mk K ERE X B MEXR
Table 1 Relationships between some facts and expression levels of 5 kinds of fGH <DNA pBV220 vectors in E. coli

LR S MBHEL 3’ H B/ EALEYN HEHME FER/ %
Name 5" free energy 3" free energy Adaptation index Rare codes Production

pBVGHI1t -49.34 -109.56 0.084 18 0

pBVGH24 - 40.56 ~100.78 0.268 18 Tand§

- 40. 56
—-37.22
—26.35

- 100.76
- 66.49
- 66.49

pBVGHI18
pBVGHI
pBVGHII

0.268 18 10
0.161 13 29.2
0.262 13 32.3

MEERTERKBTETREKTEZEHARRE
w315, RS B T OB . BAKHE R, AR RNA
REH FEETRE. L ENERE, FLRAR
B SD FRHERFEB T ATG ZRMERSNER
MRk K FERER, AERIEE", R H3F
WET SDWFS ATG EER UM 1 MY, #
BAFAHEESOFLU L, ATERIMEERBE
HKF, EHSANK L FEFHRARELE, B
AR, RIERF AL, ABE-EEEERA.
TR R R, IR B BEEEN RNA =
REWER AUG N EBEREHMHENAR ELF
HERER B XEHERFENTHEAS. B
FHTRAIMNEEEN RIS,
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Study on modification of fish GH ¢cDNA and
its expression in Escherichia coli

BAl Jun-jie, MA Jin, JIAN Qing, LI Xin-hui, LOU Jian-ren, LIN Wen-hui, ZHANG Hong-jun
{Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Lab. of Tropical
and Subtropical Fish Breeding and Cultivation Ministry of Agriculture, Guangzhou $10380, China)

Abstract: In order to study the expression level of fish growth hormone {{GH) in Escherichia coli, common carp
and satmon GH cDNA’s 5’ ends and 3" ends were modified by using polymerase chain reaction (PCR) methods.
Five of modified fGH ¢cDDNAs were coloned 1o E . coli expression vector pBV220, The experiments showed that
the distance berween 8D sequence and initiator AUG is concerned with fGH expression level; saimon GH ¢cDNA’
s stop codon UAG may not stop E. eoli "5 translation effectively, but the strong stop condon UAA of E. coli
added can avoid expression of super long proteins; although carp GH and salmen GH cDNA's 5" and 3’ ends are
modified with the same sequences, the expression levels of the 2 fish GH are quite different, showing that the
number and distribution of rare codon in fGH genes may affect expression level of {GH in E. coli; the free
energy of RNA 5”ends and local codon adaptation index also affect gene expression.

Key words: fish growth hormcne; gene modification; expression level; Escherichia colis RNA secondary
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