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WE - RIBE KM H (growth hormone, GH) 8 B SR SFEEF iR 1 21314, 78 RT-PCR B 8 ( Cirrhina
molitorello ) B TR 4 7 1 4 2 BB RLEARR cDINA 1 B M skl DNA R BT pUCm-T 84K b, JukE
% GH cDNA FFH R BEE 24 567 bp, 8473 188 EEMAEA MR £ KEFE R, BRI REH, o8
GH B # R ERE P31 4555 2 Mk —EDBE( Cirrhina mrigal ) FI08 WHTSE( Labeo rohita ) B AR REAL AR 5 [H] IR
BEGTR 2y 87% 0 83% , 5 M8 IR UL B R B R IR o 96% L 3T 9 REE LT # ST T b T RGN &
¥ SR SRR A E N A S TR 28Vt (kb i B — B, ORI SR 1 2 D 40) PN i) 26 13 o 7 31
BB F A GenBank . EMBL I DDR] B[R FE, F515-4r 58 AF458105 F1 AALS1107. 1,

KGR B RER 5T L R
R 53 3 51 Q595. 468, 575 11 SHARIAE; A

AR BE (growth hormone, GH ) 24 HE 574 il
RS A I I — R R B R BA T
1 4 BT R A KR, R M A R, T
TEARITASTE , RS R e Al , VR Vg T e
BRI IR BT 10 VX 125 BL PRI (158 1o B8 7
HEEME, BANERERME RN — AE
TR BB, A KR AL BCE (prolac-
tin, PRL) 4k £ 3L & ( somatolactin, SL)Y B35 L] 49
SRR LI THAR, M R IR T A R A e
B, IAE F GH/PRL/SL HEZHE"

A8, B4 20 S E KA CH ER 4 M5
R I 10 Ry GH cDNA 70 A FF B FilE
BhEE Rk, AEES AR ELREH ",
DA MBI RE R BREARNERETRNE
BEREHRBEEE, RESERAEAHKTE
BMEEERACE, 3 a2 KRR TR R BEA,
HE S EABGREAR TS, N — PR
0 SR 0 4 M R FIPE FTBL ), AR ST A R

I B HE 2002 -01 - 25.

EE&WMA. S RE TR AXRE R (99B06103C )
fEEM A (1964 - ) B AR, EEATHEELME AR
47. F — mail ; jlangsg® 21. com

M= 1005 - 8737 (200302 - 097 - 05

] B R R R S b, R AR OB R A AR
SPRFFIT 1 X914, FA RT - PCR AR BEWY ¥
H8& 4 IR S eDNA, JF%EH 5| #1155t
3, B AT KT 5 S S AL R R B
o

1 #HFAE

1.1 ##

1.1. 1 H O R ¥ B 2 B8 ( Cirrhina
molitorella ) f1)" Ml i [0z [ 7K P= B 92 B Bk EL AL 4R
£, B EA AR T X%,

1.1.2 BEEMER pUCm-T HikW 5L
W LRAE, KB DHSa A EREF .

1.1.3 RAFEE BREIE A DIRE T, DNA 48,
WA B FAM TE L E . RNA HEUAHA
£ Trizol Reagent FI%# FRF & TupauoScarr” RT-
PCR System MJ H Invitrogen 72 &, HAhr™ i e
REF .

1.2 F&

1.2.1 [REAALAPLE RSB, &
BECH R, R P RS, FRAEET S
J&, DAE B9 Trizol Reagent, BT -80 CHEER
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A

PRA TR TSR B RNA 5.

1.2.2 FAEAARNA RN BI®RREEEN
9 Trizol ZE PR T LoJ5 B LR W, 2% invitrogen 2t
vi] Trizol Reagent 443 B 3 A s T 8 RNA
(AR ER, PR 287 BT AR IR RNA [l i

1.2.3 S|#igits RT-PCR &#2% GH BEEBH
BT, RESERE X RS GH
cDNA FRIEH 1 X514, E#E5! % P-GH.5°- AT
GG AAAACCAGCGCCTCTTC -3+ iS4 5 PGH.
3"~ CTAATGCGATAGTTGCTTC -3, ¥ii%s Fid )
L Trenno Semer - RT-PCR System 4 84§ 77 B g AT
cDNA 55 1| B5-4 5L H PCR 3719 4 5 RNA FI oligo
(dT) 3 F 65 CHEE 5 min fFHA MG 7 BB Fik
L MAERK oDNA ST 60 T 60 min 5
M cDNA 88 1 2, #RI5 A invitrogen 23 B RY R TR L3R
483 ( PLATINUM Taq DNA Polymerase Hight Fideli-
ty) #t47 PCR & 14,30 P {EFF. PCR R RN N
04 °C 120 =, 1B K& 55 C 60 s, JEff 68 C .45 s,
PEEREETRTS 72 CAEfR 10 min, BURE 8 5 )5 B
PCR Ear B0 EL F oK b, 0A 0.2 pL 3§ Taqg DNA
FEE, BH PCR A PCR X 72 TR 10
min, B 5 uL PCR =41 1. 5% SEARMEEE R +
ok, BT A 1 4&E 570 bp 899I

1.2.4 GH ¢DNA & PCR F=H&guiik)s, &
IR S pUCm-T EikiE 7, 7 T,DNA S
{EAT, ¥ 44k 9 DNA K Btdfi A B pUCm-T £ ik
W, g pUCm — GH B4R, F L& KBIT
16 DHSa, i 8§ E 8 AU U ik A e R '

IBS

M1 eEEEEME RNA BiFE
Fig.1 Electrophoretogram of total RNA of pituitary in
C. molitorella

1.2.5 DNA FHNE L£EEEFEHTERR
2> F 8 S T, A DNA S ir i (R4 i il
TR,

2 R

2.1 A RNA 99 %5 RT-PCR ¥ #e5 & 4k
GH cDNA

M 50 mg IR ERAL S B RNA & 1%
B AR PR s S I ] LIS M 28 s 18 s fT5.8 s
3 4 rRNA 4517, H. 28 s ST IR REIE 18 s 4%
WH 2R, XA RNA SRMERET(E 1), MA
RNA FEHEAR, L Oligo( dT),, 5| B T8 B
Pk cDNA, 2T 2 alifk mRNA B0 8. PCR
Pk B B, ££4Y 570 bp A0 1 #7383,
2.2 fZE{k GH ¢DNA =i

HIE{RE DNA Taq BT PCR 388 K FEAR
TRAEF LA REE; R H DNA Tag AR HE
PCR F¥7 A5 A, B TR T RIKAIT R,
£ PCR FLRISCRUR , I A %38 DNA Taq B§7E 72 C
RN 10 min, 578 PCR PEHR 8800 A, PCR =4
FALE T EEATS T RN ERE, BE™Y
A E B K FHE DHSa, FiE R B S M EE T
{ pUCmGH -2 pUCmGH - 3 ,pUCmGH -4 . pUCmGH
-8 .pUCmGH - 10)  F Pat | MU E, HTHFN
570 bp FIEARB(E2),

L 2

I

15

el
SN}

1. 100 bp Ladder Marker; 2. pUCm - GH/BamH 7+ EcR 1
M2 pUCm - GH Bt kR
Fig.2 FElectrophoretogram of restriction pattern of pUCm
-GH

2.3 FHEE
¢ F4r pUCIHGH — 2, pUCmGH -3 1 pUCmGH
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C PR TS MU R B cDNA (157 FRREF 5 547 99

AEWT ATG B4 - 09 F TAG, S 777E S H
it GH ZER T 700 O 0 N — et
{ Asn-Xaa-Ser 1 Asn-Xaa-Thr} = N e
B3 7 51 FHE W 0 7R A1 PR 4 28 % AL GenBank |
EMBL 1 DDBJ B X F, 7315 2 58 AF458105 i
AALS1107.1,

-4 & QAT OURWAE, X 3 A BRLE AR Bl T
FRI WP MR RARERE, FIH
¥ BLAST 5 GenBank-EMBL &2 #1 /9 GH £
AT IR A LA, S5 RAE S HO 8 GH ¢DNA,
W FF L5 RAHEN R R BR 7 51 WL 3. 8F GHeDNA
FFBBIEEAE (ORF ) 42 K 5 567 bp, Stf% i 188 &
EMFEAE K E Ik, M CH SRR R 1

ALG GAR RAC CAG CCC CIC TTC ART ARC GUG GIC ATT CCT GTA CAA CAC TG CAC CAS CTG 69
jul E N o R L F N N A ¥V T K W Q2 H L H Q L 20
GOT GCA BAR Al ATT AAT GAC TT1 GAG GAC AGC CIG TTG COT GAS CAG OG0 AGR CRG CTG 120
A A X M I N D F E o8 T L P E E R E o] L 40
AGT AAR ATC TWC UCT OTG TCT TTC WGC AAT TCT CAC TAC AT GAG COD OO0 ACT
3 E I F >z 8 FoC N3 L Y 1 LA P T G K &0

GAT GAR ACA CAG ARG AGC TCT ATG TIG RAG CTC CTL CAC ATS TST TCC L0 OTO

[}
3
-3
]
3
]
%]
=
=
=
Ll
e
—
A
[¥5]
w
[l
—
m
o
L)

TOAGC TAA ACC CTG AGC GGCA ACC GULC TOG RAC ACC CLG ACO ATC GO

: S S s o I L 5 G T ¥ % N & L U I G 100
ARC CCC RRC CAC ALC AUT GAC BRAG CUIG GCC GAC TTO AAA ALG GGO ATC ACT ©1G OTC ATC 250
N P W Qg I T F B L A 3 1 E oM G 3 y L T 120
ARG GGR TCT CLC GAT GGT CARA CCT AAC BTG GRC GAT AAC GRO TOO CTG CCa CUG 0T TTT 420
K 6 ¢ L » % ¢ P N M D I N D & L P L B F 140
GAG GAC TTC TAC TTGC ACC ACG GGG GAC AGC AAC OTC RGA GRA AAC ITT CGT CTS QTG GOT 480
E n F Y L T T & E g N L ® E N F 2 L L A 160

ZoU TTO ARG ARG CGAC RTC CAC RAC CTGC GAR ROCC TAD OTO BCG LT 508 ARD TOO COG ASA =40

F K K o i H ® b E T ¥ L E W Eis W C E R 180

TID TTC CAT LCC RAD TGD ARDC CTCE TAG 567

S L > 8 N _C % L = 191
FRIL I RALTY S The undexiine indicares latent glycosation site

A3 8 GHeDNA F 5 iR A MERT 3
Fig.3 Nucleotide sequence of Cirrhinus molitorella GH ¢DNA and the deduced amino acid sequence

24 NREXRERKFIREQFTIREM LS
&Lam

RN R A R E M P S BRI e B
( Cirrhina mrigale ) ¥1 355 W35 ( Labeo rohita } (K]
CH B E BB YT ¢ RSB, It
S BATIR LB T 28 9 MR 17 Fhés fRIBH AR
RUKERRR TR R RYE#AT T o Tt R 245
B, X 17 Ff 5 B2 88 R K Bk L 0188 ( Cirrhinus
mrigala ) ( AALC74142) | 4 &1 ( AACI938% ) #f
( Cyprinus carpio ) (CCA31963) . B 0 B8k ( Labeo
rohita } ( AAD30540 ) F # ( Megalobrama

terminalis ) ( AAK16726 ); # B W8 KBS &
( Oncorhynchus kisutch ) { AAA49402 ) T K 75 B fE
{ Salmo salar ) { CAA32489) ; 88 il 4 H A= 8 #g
{ Auguilla japonica YU amFl g 4 3k i) ( Sparus
aurate )7 BERL B 4 ¥ € ( Thunnus thynnus )1 ;
$5E) B T 587 ( Seriola quingueradiate Y- ; {H ARt
W B JE 1. Oreochromis mossambica ) { AACT7875) .,
BT % JE# ( Oreochromis nilotica )™ RIBEL R L&
B 4 ( Oreochromis mezabique ) { AACTT876); &
TR E R Plecoglossus altivelis ) ( AAL36936) ;5
B4 65 ( Lates ealcarifer } ( AAC59692) ., 4347
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HE KR

H0E

g3y Thunnus thynnus
“5~| |: Sparus aurata
2% .
Lates calarifar

oo [ Serivia quinguerqgdiata

70

99

Oreochromis mozabique
Oreochromis mossambica
Creochromis nilotica

';— Goho salmon

98 Saimo salar
Cirrhinus molitarella
Gotdfish
Megalobrama terminalis
Cyprinus carpio

100

Plecoglossus aitivelis

[:C."rrm'nus mrigaia

Labeo rohita

Auguliita faponica

E4 17 fEakn GH HFit L s
Fig. 4 Phylogenetic tree inferred from Cirrhina molitorella and 16 fish GH amino acid sequence

3 e

ABFR I RT-PCR £ B DO D e 5L R B 5
GH cDNA S, NiZ FE[R 0 BE 7 07 ) GH &
FIURM—R A5, FIERf: DNAsis F DNA Tool i 5
CH B H AT E R %Y, 8 CH RR_EAMNH TR
F21.4 kD, % A pl K5, T3 FFAHKAHT y 8k
GH cDNA JEFHEN H IR E S FI5 9 T
17 A A KR B TR EM 5 AT HoBe
Bro SR RN, 5 2R E A H AR IR, 8
GHZEH C°.C7.C".C™.C™ 5 M A sk
3, i AR KB AT ' R, RE
x4 MR E R A, U CU BBk S
H IR DR BRI A 2 X2
R R B A R E AR RS A IS R
Aagt s B LAY 17 Fhf GH My EEM T 51877
£ 5 MAMRFHEERIERE D, : 5 ~28;D;:
48 ~64;D,: 71 ~86;D,: 109 ~125;D,; 158 ~ 188,
A REEIR C - i Dy KEBLRA R MR,
R 80 % LA B, X i B GH | C — A%
SR HABAHEES . EARFIETLH CH
HBEAHINME 82 L RFE—TRINER
REFE A, TR CH MU E BRI EEH.

AT TR BT S0 2 i B AL AL R A KB AT

HENEZ—, BT R G5 W i kil
TRy desufr, LA STER TR R —& 5%
Beor AR F N, R A SR AE S H LA
HFEEEL. ERBREERE MM RTRE
M, Ho 305 i BA I Bk A B TR H
F A R, W AR CH 4T R ki, 9F
B RE A E A CH 1§ £ &b, h
W FRATHICT 418 O Y 17 B2 GH SR
ERBF S, FABA Clustal Fl Mega2 5387 TE
16 CH xR Gt ibw . G R £, 8 GH A
JCER FBR 1 7] L GH B AR AR 7 5 7 IR P
Bl 96% , EAEE CH 58 GH BRI M REX
£, 55 2 #FE BT — R i 5188 5 6 YA
ORI 4 5024 879% #0 83% , I HIBE GH SENERA
S ERTNEEXER, SERNSEKEASR
— L R E BTSN TEY RS ETEN
HOH TSR St & GRRmR o KT
CAAMBEN &L A TIAN. PIe BFY
Jefn FR L H e F AR R
3 93% . 94% . 66% .67% .53% ,56% ,56% 42% .
55% .56% 55% 56% Fi 55% ., B4 TR &
#HHE X R SRE LR NESFEREAFED X
LA R,
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Molecular cloning and sequence analysis of
growth hormone cDNA from Cirrhina molitorela

JIANG Shi-gui' , ZHANG Dian-chang'”
{1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
2. School of Life Science, Zhongshan University, Guangzhou 510275, China)

Abstract : The total RNA was isolated from the pituitary of Cirrhing molitorella , and the cDNA encoding growth hor-
mone ( GH) peptide was amplified by reverse transcription polymerase chain reaction (RT-PCR) strategy using to-
tal RNA as template. The amplified ¢DNA fragment was inserted to the vector pUCm-T. The cloned ¢cDNA was
composed of 567 bases and encoded 188 amino acid residues. ‘The sequence analysis indicates that the sequence
homogeneity in mature GH peptide between C. irhina molitorella and €. mrigal is 87% ; between C. irrhina
molitroella and Labeo rohita is 83% , and between C. irrhing molitorella and Cypeinus carpio is 96% . Also, the mo-
lecular phylogenesis tree of 17 species of fishes belonging to nine families was established to analyze their homoge-
neity and evolution, and the results are similar to those analyzed by traditional morphology and biochemistry in their
evolution status. The gene sequence cloned in this experiment and the deduced protein sequence have been recor-
ded in CenBank, EMBL and DDBJ, whose numbers are AF458105 and AAL 51107. 1, respectively.

Key words: Cirrhina molitorella ; growth hormone; molecular colning; sequence analysis
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