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&L REFEEEN PCR I, TEREFIILEE

REHE F & FRE KEg HEX

(BETERLRNHMEPHTT WARE 150010

B B OWEE (Cyprinus carpio) BREFHHHELARNA, SREFE R AE —& 8 DNA,
LASE— 288 cDNA 980, LIS HMWE 29 M EEHER AT, BEZ PCRT W, &%
THEMEREERE, FEHTECBRTERE#E (pieXsty B OERSH
b UEEEAR TSNS A KRR ERENNFIRIEE &S 630bp, %M 210 PR E,
Heh&f 22 P REBGESIM 188 1 WEMMMI GH FF]. BITH A # GH &
Bl 45 Koren B XM HEH GH.IDNA I FVEREERE—H, HR 5 Cheo xRHIMH
GHeDNA ¥, E&51EXE8FHNEERFAHREESSH 95 660 96. 7%,

R@F MELKMESE, PCRIH, XIE, DNA ERLH

AFEI-FMEENEDERRERYCRRTEEENXE, AHEKREE GID B
BT AT AR B R, MAMEREATEEEEMNAYER. AT A
MERBRBRER>FHLFTERMEHMEMEHTR, BRELENRBANERY
REFEFHRAEFERESICRERT LA EAERBEE DNA B RBERHFF -, 3#
LSl KMAEKMEEEREGTRE, 2R ENEELERANMEYERFEASE
REHRTET  ZEFFRAORIT BN SN L R ERREMEEY R EE
#ib%ﬁﬁﬂﬁ:{#TfﬁE, MENEFEENSETHFRERNARNFTRMRET —REX

BT, HATHIE S HGEM R E & R IME cDNA JFRW, S THBRESH 29 M EREH
BB, I PCR LYW T AWM ERMEREE, XERT T sl fF3 457, 3
SRRV A E KRB E cDNA FHCOMTHE, hi—SWEMALKRMEERYE
HRENEEEBEET &R .

1 AR F %

1.1 88

1.1.1 FAMESEREBRETENK=HHG.

1.1.2 B#|# EwR 1, Sall, Smal ., HindO, Rsal., Ncol, T4DNA EHEESHY
g H XA F

1-1.3 ﬁ%%ﬂﬁ‘]ﬁﬁﬂ PCR 7 & X H Promega 207].

1. 1.4 KIFFRZEE DHSe MGA (pPoo® ! 577) HRARTE.

1.1.5 1R3IE Koren ZFATEE 5 GHcDNA M5, iS58 T PCR Y MFENIIP A

BRIy "AR" WEWRRWHE.
EIXF 1994 F 8 B 24 HUKHI,
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348 RS WEERPREEN PCR I . STREREFEA L 285

318 B, 514 A: 57 CCGAATTCAGAGTTTGTCTACCCTGAGCG3’ . 2[4 B, 5°
GGGTCGACCTACAGGGTGCAGTTGGAATCS’ . S|4 A 3|\ T EcoR I Bt {
B> BUGLS R RMEEEIF 5 Koren §988 5 GHcDNA #JRE (M 14~34) —3. 72|
B FEINT Sal 1 BHHI{E 4, BEEI0 2US BB EINF 5 Koren 4988 & GHeDNA #5115
(A 669~649) F3h,

116 SEEG BT AT — MR A it O S A AR AN

L2 H&E

1.2.1 895 RNA #5085, BROR fTE4E 0. 5¢, R Chomczynski 8955 SEEM-B
-RG—H A E S RNA B, 1R &%30H08),

1.2.2 R¥EF. B RNASpg, oligo (dT) 12~18 B|4) 2.5ug, AMV & 5% 3
(75u), 42°CIRIB 60min. LI E¥HE Promega 4 Al L 7 F AR £ ¥ AHIR1E .

1.2.3 PCRI M. WEHFERNR 111, 10XPCR EMW# (mmol/L) (500 KCI. 100
Tris-HCL. pH9.0, 15 MgCl,, 0.1%gelatin, 1%Triton X100) 104, 2. 5mmol/L
dNTPs10pt, 10umol /L 5145 A FI B % 21, MK 64u), 97°CAEHE: L0omin, F1A TagDNA
REM 20 (6u), HEEH 100ul, 1T PCR IR (72'C50s, 94°C60s, 55C30s) 23t 35
MERSE . 7 72°CEP 10min,

1.2.4 ARBEEFEGTE. Fi @™ t/") B Sma I Y], 3#5 PCR P41 1
P2 BB, 12°CE R R . B LA B DHse BUR S MM, TR
BETE., NS, ,

1.2.5 HRIFFIIE: DNA JF5I0 2 % Sanger ZUBLAH 1E20, [ ANEE ABI 445
370A HENFFISHAL, TEFIRFSWT ABL AT, Ko, DN s ey,
TaqDNA B &8, HHMAFICHA T7 318 (57 AATACGACTCACTATAGS’) #1 PCR
¥ B FFISN HALEEFR DNA R4, XUGE AR MBI 0 2 Solie o M2 8, &
ERSWEBEWREN, BPIRBMRRAH &, ik BREIRK S ABI 2 A1 iR
. FFRMER) DNA FFI 8k a3 T 408 ,

1.2.6 FRAEEUIENE . F EcoR 1 i1 Sal 1 B4y pPheerie ' KS+/—_o GH B ks, B 1%4%
Tt A B B AR I 668bp MY H BT, MRIBSUIA Hind I, Rsal 1 Neo T 854 =W iy Fr
B, WREE K09,

2 #R

2.1 BRNAPIGBRRHER ,

M 0. 5g 88 6 TR (K S 3L I TR 700ug #9.8 RNA , ODywo s OD oty H(E K 2. 0, S
SO (B D R R 5 BB E05— 5 I RNA M7, 4 BA0 8 RNA
R, B, R RNA BT R TS, R R RS, BB RNA S,
BT SR poly (AYTRNA W3S, B> 7 HER G/ AL BRik, ik
B0 RNA ARSI F # 2 o .

2.2 PCR §BRH a5z
 PCR ™3 o, A8 S R W PCR 8747, 34 38 AR 1B A i (] /2 81 PCR

© PEMZERMEMARMATIKSHER htto://journals. im. ac. cn



286 £ B 1T # ¥ # 12 3%

0.700 RN EEEE, ®T
: BEXME IR ARE, B 50C
A 55C, @WAT B KE,
B 60s @ E 30s , @/ PCR =
WHIESREEW. £ 94T
60s, 55°C30s, 72°C50s B &
T, it 35 MER, Ty
668bp 1% R BE AR K S
R (EE-A).
u pBl uuuuuu ipt | KS+/— ﬁﬁﬁiﬁj\'d‘
B L 88f 5 RNA BE SR E B R — PR EA T,
Fig. 1 Ultraviolet absorption pattern of total RNA for carp 3 JH EcoR 1 01 Sal I PR #i| B %
E, ERHEHAHTHIHEY
668bp B9 F B A B pueeie VST Fopr AR o, e B E LA O pBeert RS T cGHI ([
% 1-B).
2.3 R34 RERUIEE
i B ESY/ o GH R DNA Sh#iR, FARE ABRB7TIA £ H51FFIMME T
641bp MZEFERIFSI. B THER T PCR 5% BAERIF H — W54, LI T PCR
5% By 27 MEHE, X 27 METBRSHNS RA PCR 314 B I H BRI 22—
. A, HAITTHE 668bp BIZHBITS . FHHHERFHRITT Wi e 4
KM EEEMTHGEESH 630bp, %15 210 MEER, HP4F 2 M HERB{ETHK
FEAIA 188 M BB GH 751, M2 BRTHa4 S ZERNEERITFME
HEEIARF . A Hind I |, Rsa I #1 Neo I B4 668bp kBB @ E KM EER, SHFH 417
SR, MeTHAEREEEENEMABUEE (83 MERLC.
3 it
Fi PCR it iT4 FfE L E cDNA MR A, T HAEM i B At
M3, FESIE STRTIA MBI RM GO M HM AR, HEE PCR 373+,
EEEEEWIEFPREHFE, Tindal"HHE T EERXMETHEERR. X 7T i
FEFEIZEAS, P HEHEM T PR, R PCR MM RUY &% . Ff1Eita &4
KERZESS I, BTIHMSEEICEARRE, SSHMT 30N RKE, WK
SEEE 29N ERETE, & PCR Y HH, RIMCBXBRERSFI 55T, B AWE
Wb E) 30s, HIHFREFRHITE 35 R T B B8 rsE M PCR ¥ I MESR
R, BAoETRENEEER, SHEREFERAFASFER (B 2) EETE
PCR ¥ E R A ETPMEE., BINKEENEAERKEXEENSGBREHAETRF
T B AER TS Koren™ R R B A A REE DNA HRBRFFT2HEMA .
BAVF RN E KM EREN S Chao" KRG HERKME cDNA HH, EMHF
s EEEE 4 A E AR (Cys-49, Cys-161, Cys-178, Cys-186), ] B P 4> #ii ik,
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T-22
Met Ala Ar
GAATTCARAGTTTGTETACCCTRAGLGAAATR GIT AG

Leu Val Ser leu
CTG BTT AGT TTG

Asn Asn Ala Yal
AAT AAT GCA GTC

Asn Asp Phe Glu A
AAC GAL TTT GAG

Leu Yal Asn Gin G1
116 GTA AAC CAR G

118 Ar Yal Gin His
ATT CGT GTA CAA CAC

Aﬁg

Len
CTh

Glu
GAG

Leu Leu Pro
CIG TTG CCT
*{

Ser
GA AGE
«T

Phe Pro Leu Ser Phe Cys
TIC CCT CT& TCT TTC TGC

Asn Ser As

Tyr
AAT TCT GAC

TAC

Glu Thr Gin L
GAA ACA CAG

s Ser Ser

Met Len Lys Len
G AGC TCT

ATG CTR AAR CTT
*T %G
. «Thr
Glu Ser Trp Gtu Phe Pro Ser Gin Ser
GAG TCC TGk GAG TTC CEA AGDC CAR TCC
*T x[ wh
ke
Thr ¥at Gly Asn Pro Asn Gin Leu Thr Glu
ACC GT? Gflr AAC CCC AAC CAG ETC ACT GAG
*1. *,
*Lys«flu
[le Ser Val Leu ]1e Gln Ala Cys Leu As
ATC AGT GTG CTC ATF FAG FF& TGT CTC GA

Ser Len Pro Leu Pro Phe flu Asp Phe

GA TCC 116 Cfe ETg CCT TTT GAG GAC TTIC
w(

leu Arg Glu Ser Phe Ar

EIC AGA GAG AGC TTT CR

Glu Thr Tyr Leu Ar
GAG ATC TAE TTﬂ Afg
- wh

16¢

Lew, End

CTG TAG GTCGAC

Leua
CIG

Leu Leu Ala Cys
CEG CTG GCT TGE

Val Ala Asn Cys Ar
GTT GCA AAT TRE AGh

«Ala
Yal Leu Val Leu Leu Ser Val Val ~12
GTA TT4 GTG CTE TTG TCG GTG GIG
X
Aln Ser Asp Asn Gln Arg Leu Phe 7
GEA TCA GA% AAC TAG CGh ETC TTC
w

His Gin Leu s Met Tle 25
CAL CAG CTG ATG ATT

Lys Ile 43
AAA ATE

Ala Ma l
RCT GCA
%L

Gin Leu Ser
CAG CTG AT

«Thr
Pro Ala Gly
CET GCT GRA AAA

%CxA
xAr

9

Ser Phe His

TCT TTT CAC
*0 =G

Val Ser Asn
GEC TCA AAC

Glu Arg Arg
GAA CGE AGA
*G

Tle it Ala

Lys Asp §1
ATT GAR GCG %

Leau Ar
CTIT CH

Ile
ATE

Len Ile 79
CTC ATT

Ser Gly Thr
AGC GGA ACT

Ser Lew 97
ARC CTh

Lys Lea Ala

Asp Leu Lys
AAR CTG GCC

Met Gly
GAC TThH AAA

ATG GEC
Gy Gin Pro
GRT CAA £TA

Tyr Leuw Thr
TAC TTG AEL

Phe Lys Lys As
TT% G AAG GAC

wer Len As
TCC CTG GA

Asn Met Asp
AAC ATG GAT

Met Gt

AT RGE
=A
Met His
ATG CAC

Asp Asn
GAT AAC

Asn Asn
AAC AAT

Lys Yal, 169
ArA GTC

*B

Ser Asa € gs Thr 191
TCC AAC TG ACE

Gle
ARG

B2 s R EE TR R EER T
Fig. Z Nucleatide sequence and amino acid sequence of carp growth hormone gene

Astersks indicate different nucleatide and amino acid with Chao’s carp GH cDNA

X RARE H H A RO . A
HH [A] 3 & Asn-133 1 Asn-185 H BB E
B N-#E AL {5 (Asn-Xaa-Ser fl Asn-Xaa-
Thr), AIRER KR LR S &R
Frb TS . FEHIEX ., & 28 M ER I
7P HEM G Chao § cDNA 45 K JF
R 2, HEEBRAEERYREERES
B K 95. 6 % 96. 7%, 7 ik fF 8 @ P E BRI T B AR A M E cDNA®ID, X
TR cDNA Bl 4 PR EEGBA . FFELLFAHERNEREZS TRER,
AR H T B S AR . 31 Koren™F1 Chiou™ P H#EIM , 7688 & ch A R B EFE 2 F PRy
B AE KR E . Chao FirsefEy cDNA RIREMLR T BEA A K E cDNA B 58T, 715
THE—LHFIE, XX [FREAEA 5, 77T AE 0 28 £ 09 3 (L3R HLIEAR .

Eifd: DNA FRIIERE T W EBERMAEYIRRF IR G, MEMRRNEY ., PCR
S8 & BRI T R RER L EEA B, FoRERE.

EcoRI  Risal Hind IH Neol Salf
L 1 ] I 4

100 bp
* —

B 3 KRR E N R R B
Fig. 3 Restriction map of the carp growth

homaone gene
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Amplificaton, Cloning and Sequence Comparison
of Growth Hormone Gene for Carp by
Polymerase Chain Reaction

Zhao Xiaoxiang Li Jing Li Rongping Zhang Shumei Yang Zhixing
{Institute of Applied Microbiology Heilongjiang Academy of Sciences, Harbin 150010)

Abstract Total RNA was isolated from carp (Cyprinus carpio) pituitary gland. Then
the first strand cDNA was synthesized using oligo (dT) 12-18 as priiner, total RNA as
template and AMV reverse transcriptase. Next the polymerase chain reaction (PCR) was
performed using the first strand ¢DNA as template, synthetic 29 oligonucleotides as
primer and Taq DNA polymerase (94°C60s, 55 30s, 72 C50s, 35 cycles). After PCR
amplification, the products were cloned into an E. coli expression vector
{ pilueseript 1ES+/—y - T'he result of sequence analysis and restriction map shows that an open
reading frame of carp growth hormone gene contains 630 base pairs which code for a
polypeptide of 210 amino acids including 22 amino acids of the signal peptide and 188
amino acids of the mature growth hormone. Nucleotide sequence and amino acid se-
quence of carp growth hormone gene are as same as Koren's carp GH ¢cDNA in code re-
gion. Compared with Chao’s carp GH ¢cDNA ,homology of nucleotide sequence and amino
acid sequence of carp growth hormone gene is 95. 6% and 96. 7% respectively in code re-
gion,

Key words Carp growth hormone gene, PCR amplification, cloning, DNA sequence

© hEIRHE B T ST T B 4

iEB http journals. im. ac. cn



WRpiHEg: oL KHEFREFAAPCRY Y, TEREFH L
Zhao Xiaoxiang et «f. ; Amplification, clening and sequence comparison
of growth hormone gene for carp by polymerase

chain reaction
1 2 bp

A. PCR amplification of carp GH gene
1.X DNA/Hind I marker, 2. 668bp of ¢GH gene by PCR amplification
B. 1.0% agarose gel electrophoresis of digestion patterns of recombinant plasmid
1. ADMNA/Hind ¥ marker, 2. pBlueseript 1 K8+/— ¢GH/EcoR T +8al 1

3. Recombinant plasmid pBluescript T KS+ /—¢GH, 4. Plasmid vector pBlueseript T KS—+ /-

C. 2.0% agarose gel electrophoresis of digestion patterns of carp GH DNA
1.¢GH DNA/Rsa I +Hind ¥, 2.cGH DNA/HIind T, 3.cGH DNA/Nco I +Hind 1
4. §68bp of cGH DNA, 5. pBR*¥ /Hae 1 marker

MR 1
Plate I
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