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88 (Cyprinus carpio) H=AKCHFE cDNA
B FraERE DNA FIHIREEE”

AR HER 2 & 2 £ hum g

(LA HAFHEERNBEHFLA, S RE 150010)

W E AmemEdTHBELE RNA, SRHFIKFE—&4# cDNA, #2 PCR
Vi, ¢ATaes £R¥ cDNA, Sttt L% 2 X5 8 84 (pBluescriptks™/ )
o ARl H AR RS BEABLRGOE S L KEE CDNAGFREELH
630bp, % 2I0NELE, HPSH 2AREBRAFETRA SSMREALHR K GH
A, AMNARSE S GH cDNA 5 Koren % A ¢98 8 GH cDNA 2% 8K % & —
#, {25 Chao 5 £ % 8 GH cDNA L&, ARBEERF I ALK AFHE RN
2B % 95.6%H 96.7%.

Kim wE4 k#¥E cDNA, V¥, 2%, DNA A7

BEH-FBENEDFHREY Y S FEWREHRE, amEREER
(GH) BEmB FEEMH AR BH AR, NaWELATRESENHNE
Ao HTFEMHAERMFAAFRELED KRB HITERN AR, RikELEMHEHA
MERKEENEEHTHE. EFEKENICERT LA 8 E DNA RKF
B RIS R AT ERE R SN X R, EERRERIBRUREEN LS
REREG TR, WEASFREMSTHEERMMmFRMRET - 28%R2 Y,
BRIRECHFAEL GH cDNA FFI P, SRTHBREE 29 MR BRITMMEY,
B PCR HkyHT#E GH cDNA, XHEHIT T FRERFAISN, HS5kENE
8 GH cDNA 551 @® T ik, Af—$iskes GH ERM RS HEMERNEBE
& T H,

MoH A

(=)t

1. BRBEFE K H REILEEN K= HAD.

2. BeEP EU8E EcoR 1, Sall. Smal, Hindll. Rsal. Ncol. T,DNA &M%
. BMRERATL

* RELECATH YR BTAE.
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2 ook R E 2%

3. REKRAMER PCR KA MW E Promega 247,

4. KB E 2R DHS2 Mk (pBluescript IKS "/ ) AAB#RE,

5. 318 A; 5" CCGAATTCAGAGTTTGTCTACCCTGAGCG? ., B{# B. GGGTCG
ACCTACAGGGTGCAGTTGGAATC3 . TESI¥ A F5[4 B #, 2 BIBIAT EcoR1
R oSall IR A, BYIMARMBENFS Koren '™ s GH cDNA MM F
(14-34 #1 669—649) FA% Bi,

(=) A&k

1. B85 RNA MK Husf ik 058, RARKERBIL-9-80i-F2%E RNA
Mk, ERBEIH ., :

2. R¥ES B RNASpg, OhigoldT) 12-18 5i#y 2.5ug, AMV B ¥:38E (75U), LA
E#¥11% Promege £ B R EFIAF & I HRE,

3. PCRIE HURIEEF P 114, 10UM S8 A f15[4# B % 241, 10xPCR &P
104, 2.5mMdNTPs 10pl, S4B 100p, 97C % 10min, A Taq DNA B &8 2u
(6U), Ml 100ul, #47 PCR ¥ (72C 505, 947C60s, 55C30s), 35 M&EIH G,
72°C ZE {1 10min,

4, FICHMTE DNA =M JREE (pBluescriptlIKS /) F SmaI®4l, 5 PCR™#
EA L : 2 DL BES, REHRELREFE DHS2 B2 A4k, MELTFRERE. A
thHEREETR ",

5. ZEAFERINE kI8 Sanger WA (b3 U, #HHEE ABI A F 370A HAFFIS
L, DINEERE: DNA A8, M#H%EHRIER T, S[4f1 PCR 3[4 B Ch B3 447
#5114, RERIESH% ABI AGIRBEHESG. &RIEE) DNA Bk iitfrbR,

6. MREMENRYIEHE H EcoR T # Sal T B4 pBluescript TKS ¥/ _——cGH B4 i #r,
1% R S s A E W 668bp MU R R, #RJ5 450 B HindIl. Rsa I #1 Nco I FgHl
G R A, L8 % orHR O,

& 3

(—) B RNA RS EREHFE

M 0.5g #F £ i ek k5645 700ug #9583 RNA. OD260 5 OD280 MyLh{E % 2.0, 4§
EmESHEHE (D Fim. EREZIES, LLE RNA AR, 8T oE4f{t
poly (A) ‘RNA Wi, &b THSE s Eafb i B hiiiK,
(Z) PCR I # B H =y pE

£ PCR §#4 b, 4238 kiR B 1R a5 F 55C B kiAW 30s, w2 T PCR F=ipfyiE
Stk BH, £ 94C60s, 55C30s, 72CT50s ARMT, £iL 3513, § ¥4 668bp
Ky GH cDNA #5M— &4 (B 2). LA pBluescript I KS "/ b £k 4 2 Mg,
AR - HAKEATF, HHA BoRIMSaA IRBHADGELE, LELTHHEA
668bp 9 i ELiE A B R itk B, H LM EH T4 pBluescriptIKS ©/ cGH (E 3,
(=) BISHERIEE
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=Sl BB, #8(Cyprinus carpio)t2 K 8FE cDNA 95 FHE R H DNA FFlr L

3

oneto
-

ooy a

wzto

(POINT) (ABS} {POINT) {(ABS)
WAVELENGTH VALIE WAVELENGTH YALIE

1: 2200 0.630 2 230.0 0.378
3 2400 0.419 4: 250.0 0.6035
5: 260.0 0.671 6 270.0 0.538
7: 2800 0.335 8: 290.0 0.155
9: 300.0 0.036

1 W5 RNA SRR
Ultraviolet absorption pattern of total
RNA for carp

M2 %@ GHXERMK PCR I
Fig.2 PCR amplification of carp GH gene
1. ADNA / Hind 5 ¥R ixE
2. PCR {14 668bp 2 cGH £R
1. ADNA / Hind MImarker
2. 668bp of ¢GH gene by PCR amplification

e o

bozZ o a0y

00" ¢

B3 EEARNKREXE

Fig.3 1.0% agarose gel electrophoresis of diges-

tion patterns of recombinant plasmid
1 ADNA / Hind T4 ¥- B4R
2. pBluescript I K8+ /' —cGH / EcoR148al [
3. pBluescript 1 KS+ / —eGH EH R
4. pBluescript T KS+ / —cGH Fir#ik
1. ADNA / HindIll macker
2. pBluescript 1 K8+ / —¢GH / EcoRI+5al [
3

recombinant  plasmud  pBluescript LI

KS+/ -¢GH
4. plastnid vector pBlusscript I K5+ /7 -

LL pBluescript I KS* / _——cGH M
I DNA A8, FXHE ABI37T0A &£ 8
MFFILAE T 641bp WEHBRAET, H
FHERT PCR54 BIEXAF S —HE
5|4, LlZik/>T PCR 314989 27 MEH
B, X 27 EHEM5EMNA KM PCR 5|
BB RET e —8. Hik, WH
JE 668bp BT BT, FHIFHMER
RHARMFHEMNSEE GH cDNA fI¥
BOBIE A 630bp A 210 M EEM, K
&R 22 MR EREE B 188 MEE
ERHU R B GH 5] (M 4). H HindIl.
Rsal 1 Ncol B§ 4] 668Sbp + i &8 4

GH cDNA, 2BF3iatrt&ER, e T84 GH cDNA BRHMEEIEE (H 54

A6,
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4 OE kR A 2%

<22 xAla '
_ Met Ala Arg Val Len Val Leu Leu Ser Val ¥Yal -12
GAATTCAGAGTTTRTCTACLCTGAGCGAAATG GCT AR G%A TTA GTG ET? TTG TCG GTG TR
Wl *Er .
Leu Val Ser Leu Leu Val Asn Gin Gly Arg Ala Ser Asp Asn Gln Arg Lew Phe 1
T 61T AGT TTG TTG GTé AAD CAG GGG AGA GCA TCA GAT AAC CAG TG CTC TIC
* k3 .
Asn Asn Ala Val Iie Arg Val fitn His Leu His Gin Leu Ala Ala Lys Met Ile 25
AAT AAT GCA GTC ATT GGT GTA CAA CAC CTG CAC CAG CTG GCT RCA AAA ATG ATT
w i

Asn Asp Phe Glu Asp Ser Leu Leu Pro filu Glw Arg Ar Glﬁ Len Ser Lys Ile 43
AAC GAC TTT GAG GAC AGL CT6 TTG CCT GAG GAA CGL AGA CAG CTG AGT AAA ATC

*T [ xlx
*Thr

Phe Pro Leu Ser Phe Cys Asn Ser Asp Tyr fie filu Ala Pro Ala Gly Lys Asp 61
TTC CCT CTG TCT TIC TGC AAT TET GAC TAC ATT GAG GLG EE} gCT GGA AAA TA
. WES
*Arg
Glu Thr Gln Lys Ser Ser Met Leu Lys Leu Leu Arg Ile Ser Phe His Leu Tie 79
GAA ACA CAG AAG AGC TCT ATG CTH AAG CTT ETT CRC ATC TCT TTT CAC £TC ATT
=T «[ «( »h
»Thr
Glu Ser Trp Giu Phe Pro Ser Gim Ser Leu Ser Gly Thr Val Ser Asn Ser Leu 97
GAG TC% T&E GAG TTC CCA AGT TAG EEE (TG AGC GGA ACC GTC TCA AAC ARC CTR
»* wl w
x{le
Thr Yal Gly Asn Pro Asp Gin Lew Thr Glg Lys Leu Ala Asp Leu Lys Met Oly 115
ACE GT% GGG AAC COC AAC CAG ETE ACT GAG AAG CTR GCC GAC TTG AAA ATG GGU
w X
xLysxfitu '
1le Ser Val Leu Ile Gla Ala Cys Leu Asp &ly Gln Pro Asn Met Asp Asp Asn 113
ATC ART BTG CTC ATC CAG ﬁga TGET CTC GAT GGT CAA CCA AAC ATG GAT GAT AAC
. )i:ﬁ iy
Asp Ser Leu Pro Leu Pro Phe Glu Asp Phe Tyr Leu Thr Met Gly Gle Asn Asn 151
GAC TCE ETB LLG ETE CCT TTT AR GAD TTC TAC TTG ACC ATG GG; GAG AAC AAC
%[, x ,\
Leu Arg Gila Ser Phe Arg lLen Leu Ala Lys Phe Lys Lxs Asp Met His Lys Val 149
CTC AGA GAG AGC TTT CGT CTG CTR GCT TGE TT% AAG AAG GAL ATG TAD ﬁﬁ? GTC
* *hy
Glu Thr Tyr Leu Arg Val Ala Asn Cys Arg Arg Ser Len Asg Ser Asn Cys Thr 181
GAG ACC TAC ;TG AGG GTT GCA AAT TGRC AGH AGA TCC CTG GAT TCC AAC TGO ACE
wA wf,
188
Leu End
(TG TAG GTEGAC

EH4 #SaFKNREERNETRATEEERFS
BES#ES Chao REMMES GH cDNA T RIFE T B LR
Fig.4 Nucleotide sequence and amino acid sequence of carp growth hormone gene
Asterisks indicate different nucleoride and amino acid with chac’s carp GH ¢<DNA
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51 WBERES. #(Cyprinus carpio)s: £ # <DNA 5 T RE R K DNA Bl 5

 EcoR ]
- HindI

L 5all

|- Esa i

100bp
[—

B 5 2% KR FaY BRI AT B

Fig.5 Restriction map of the carp growth homone gene

EHeé <GH DNA BBIIHRE
Fig.6 2.0% agarose get elertrophoresis of digestion patterns of carp GH DNA
1. oGH DNA /Rsa [+Hindll 2. ¢GH DNA /Hindll 3. ¢GH DNA / Neo [ +Hind ]I
4. 668bp B ¢GH DNA 5. pBR*Z/ Haelll 3 T E45¥:
1. ¢GH DNA /Rsa J+Hiedll 2. ¢GH DNA / Hindli 3. ¢GH DNA /Nco I +HindIl
4. 668bp of cGH DNA 5. pBR* / Hae[ll marker

Gl 7%

M PCR F#75r TREHBE cDNA JCHEMFEES, AESEEE LR
S, HAES P S’ S AR SIHEPI EIEE I IR BIGL AR T M E MR, EL7E PCR I
W, REEFEWIETMARTHMEME, Tindall " HE 7T RAEXHFRTSHWTEERRE, %
TRAIETMRE, WEREMTHR ™, LIk PCR MR £, RMNER
it GH cDNA W58, A TH NSRS RS XM M TS ek, &
HERCIHBEE 29 M EREFRE, £ PCR VW, 5EidmiB ks, 08 kM
Al, PRAIESF BB H &M PCR MR R A& RMFEREY, M0 mEsdd, M
f1 GHcDNA B34 % (B 4> JEL 71 PCR & M il A R EERBM S, %10
SLFEH) M GHcDNA MRBEHERFFNEEMFF S Koren ‘¥ B RBAN
GHcDNA RS X 55 £ 4R,

RAVTREATME & A KB ¥ cDNA 5 Chao '’ R MM 8 GHcDNA i, 7EHEL
ALEBER 4N LHER, TERAFS WS, SHREEARNBERLFT LN, £
P HIREBL R Asn—133 0 Asn—185 AR E7EM NS fr &, WAER k44 4% GH
BEBTHBEOEN, ERBX, #7288 MEFET 7 MEEES Chao iy cDNA B75
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6 ol ok =R 2%

X FEFIAR (4, HBiref s8R RERD 0 95.6% 80 96.7%, &k & My

fo fhEL R T T FR2EAIR) GHeDNA SV 0 X s h e R cDNA RS FHAEHER
ELHy, HIESKZFMHA AN GH o+ RAE, SEBERMERATH, # Koren ™
#0 Chiou "™ # M, 7EMEf FAIELEEZPHALEM GH EH, Chao FIKER
cDNA SREME THf GHM B -8, EF KB IERA RN Chao il iEs
GHcDNA 95— %8, HETE P, & REHIEABRR, BrRELMAMmH;
LR BEIETE

Bift: DNA FHIWEEH THERPRAEEFTAD, AXMRALHTE, PCRIBEARBH T Flbtkl
REGRLEROEEY, BTHE,

g £ x |
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MOLECULAR CLONING AND DNA SEQUENCE
COMPARISON OF GROWTH HORMONE ¢DNA
FOR CARP (CYPRINUS CARPIO)

Zhao Xiaoxiang Yang Xuecheng LilJing LiYing Zhang Shumei Yang Zhixing
(Institute of Applied Micrebiology Heilongjiang Academy of Sciences, Harbin 15001(0)

ABSTRACT Total RNA was isolated from carp pituitary gland. Then the first strand
cDNA was synthesized using oligo(dT) 12—8 as primer, total RNA as template and
AMYV reverse transcriptase. Next the polymerase chain reaction (PCR) was performed us-
ing the first strand cDNA as template, synthetic 29 oligonucleotides as primer and Taq
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F5H  BREREZ. #(Cyprinus carpio) KB4 cDNA #14 FHBE L DNA FFlIfHS 7

DNA polymerase (94T 608, 55T 308, 72T 508, 35 cycles). After PCR ~mplitication,
PCR products were cloned into an E. coli expression: vector {pBluescript [1 KS~ / -). The
result of sequence analysis and restriction map shows 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 sequence of carp growth hormone
gene are as same as Koren’s carp GH ¢cDNA in code region. Compared with Chao’s carp
GH ¢DNA, homology of nucleotide scquence and amino acid sequence for carp growth
hormone gene is 95.6% and 96.7% respectively in code region.

KEY WORDS Carp growth hormone ¢cDNA, Amplification, Cloning, DNA sequence
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