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cDNA cloning and protein structure analysis of growth hormone
from Clarias lazera
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Abstract: Total RNA was isolated from pituitary gland of Clarias lazera, and the cDNA encoding growth hormone (GH)
protein was amplified and cloned by reverse transcription polymerase chain reaction(RT-PCR). The open reading frame
(ORF) of cDNA is of 603 nt which encodes GH precursor consisted of a signal peptide with 22 amino acid residues and a
mature peptide with 178 amino acid residues. Sequence alignment indicated that the amino acid sequence homology ap-
proached to 95.8% between C. lazera and other 6 species of Siluriforms catfish. Secondary structure assessment showd that
the GH protein containd different structural regions of a-helix, B-sheet, B-turn and random coil, among which a-helix has
main proportion. Antigenicity analysis indicates that there exist 4 domains in amino acid sequence where B cell dominant
epitopes could form. Summarily, the structure characteristics of C. lazera GH should provide a great benefit in its modifica-
tion into recombinant vaccine or monoclonal antibody for future application.

Keywords: Clarias lazera; growth hormone; cDNA cloning; secondary structure

(Growth hormone, GH) ,

Ygks B A 2007-11-23; f&[E H#A: 2008-02-02

EEWMAB: ( : 0542035) [Supported by the Natural Science Foundation of Guangxi Province (No. 0542035)]
TEEEN: (1969-), ) E-mail: nnyxm@sina.com

BIRES: (1962-), ) E-mail: hsjiang@tom.com



914

£ f# HEREDITAS (Beijing) 2008 30

GenBank
GH
(Clarias lazera)

GH 7~10

GH cDNA

11

4~6

GH ,

100

, 80

GH
GH

E. coli DH5a

pMD18-T
Vector ( )
. RT-PCR RNA PCR Kit
(AMV) Ver 3.0 , Trizol
DNA T4 DNA
BamH Sal ( )

1.2

GenBank
(Clarias batrachus (Linnaeus))
(AF416486),
. 5 ZATGGCTCGAGTTTTGGTGCTGCT-3 7
. 5 “CTACAGAGTGCAGTTGGAATCCA-
GGG-3~ 603 bp,
cDNA
RNA : ,
, Trizol
RNA, 1%
,  —70

RT-PCR: RNA PCR Kit
(AMV) Ver 3.0 cDNA
cDNA PCR PCR
: 94 3 min; 94 40 s,
61 40 s, 72 45 s, 30 ; 12
5min PCR 1

:© PCR
pMD18-T T4 DNA ,
DH50. ,
50 mg/L (AMP) LB
BamH  Sal PCR

: DNAStar
MegAlign ,
SingnalP 3.0(http: //www.cbs.dtu.dk/services/
SingnalP) , DNAStar  Protean



cDNA 915

2

2.1 RT-PCR

RT-PCR 600 bp
, 603 bp

2.2
Bam H Sal

2.3

cDNA
1 603 bp,
(ORF) 603 bp

94.5%,
cDNA 1

cDNA

PCR

200
(MW)

22.59 kDa, (p) 6.21
Phe22  Thr23 , 22
178
GenBank,
EF411172 ABN58481.1

2.4

(Cyprinus carpio) :
5 6
, : (Silurus
meridionalis meridionalis Chen) (Silurus asotus
Linnaeus); (Clarias batrachus);
(Pangasius pangasius (Hamilton));
fi (Pelteobagrus fulvidraco (Richardson))
fi fill (Ictalurus punctatus (Rafi-
nesque)) 2,
GH
7 200

ATGGCTCGAGTTTTGGTGCTGCTCTCTGTGGTGGTGGCGAGTCTGTICTTTAATCAAGGCGOGACA 66

M A R VL VLL § V V

VA SLVF FNOQGAT 22
Signal peptide P

TTTGAGACCCAGCGGCTCTTCAACAACGOGGTCATCCGTGTGCAACACCTTCACCAACTGGCTGCC 132

F ET Q R L F NN AV
Mature peitide

1 RVQH LH Q L AA [

AAGATGATGGATGACTTTGAAGAAGCTTTGTTACCTGAAGAACGCAAACAGCTGAGCAAGATCTTC 198
KMMDDFEEALLPEERKQLSKIF
CCCCTGTCATTCTGCAACTCGGACTCTATCGAGGCTCCGGCAGGCAAGGACGAGACCCAGAAAAGC 264
§$ T E AP A G KDETQ K 5 [,
TCCGTGCTGAAACTGCTGCACACATCTTATCGTCTGATCGAGTCATGGGAGTTCCCCAGCAAGAAC 330

P L 8§ F €C N 8

§ VvV L K L L HT

S YR L

1 ES WEFP § KN [1g

CTGGGCAACCCTAACCATATCTCTGAAAAGCTGGCTGACCTGAAAATGGGCATCGGTGTGCTTATT 396
E KL ADLIEKMGI GV LI [132
GAGGGATGTGTGGATGGACAAACCAGCCTGGACGAGAATGACGCATTIGCTCCGCCCTICGAGGAT 462
S LD END AF AP P F ED [5
TICTACCAGACCCTGAGCGAGGGGAACTIGAGGAAGAGCTICCGTCTGCTGTCTIGCTITAAGAAA 528
F Y Q TL S EGNTVLRTEKTSTFRTLTLSCF KK [
GACATGCACAAAGTGGAGACTTATCTCAGCGTGGCCAAGTGCAGGAGGTCCCTGGATTCCAACTGC 594

L G NP NHI

E G C V D G QT

D MH K V ETY L § V¥V

ACTCTGTAG
T L *

—
cuqgpy

1 E#HFi GH EE cDNA FIIRESEEEFT

-

A K CRURGSL D S NC [19

603

(signal peptide) R (mature peptide)

Fig.1 The cDNA sequence and deduced amino acid sequence of GH from C.lazera
“C1”represents amino acid sequence; shaded letters represent important amino acid residues related to structure comformation; “ — “directs the

signal peptide sequence; “ - ” directs the mature peptide sequence; ““ 1T P””shows the signal peptide cleavage site.
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' Garnier-Robson 1%
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: Doolittle 12 , Emini
, 178 24 136 [13]
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; 3
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112~121 10 94.5%, 7
7 GH 95.8% ,
, 95.8%, 7
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93.6% 7 )
78.0%
C. lazera MARVLVLLSVVVASLFFNQGATFETORLFNNAVIRVQHLHOLAAKIMDD FEEALL PEERKQLSKIFPLSF 70
C. batrachus MARBLVLLEVVVASLFREUGATRETORL FNNAY IRVOHLHOLAAKMNDD FEEAL L PEERKQL SKIFPLSF 70
S, asotus ARALVLLEVVRLS LFFEQGATFEQURL FNNAY IRVHLHOLALKIMMDD FEEALL PEERKQLSKIFFLEF 70
S. meridionalis  MARNQVLLSVVIBASLFFE0GATFEQIRL FNNAVIRVIHLH)LAAKMMDD FEEALL PEERKULSKIFPLSF 70
P. pangasius MARVLVLSVVVASLFFE0GATFEQQRL FNNAVIRYGHLHOLAAKIMDD FEEALL PEERKQLSKIFPLEF 70
I punctatus MARVLVLLSVVVASLARENGATFERURL FNNAY IRV(HLHQLAAKMIDD FEEALLPEERKQLSEIFPLEF 70
P. fubvidraco MARVLVLSVVVASLFFEUGATFEQORL FNNAY IRV QHLHO LAAKMDD FEEAL L PRERKILSKIFFLEF 70
C. carpio MaRRL VL LavviRgs LRGN0 CIERRE R L FNNAY TRV OHLH LA ASMIRYD FERUL L PEERJOLEEIFPLEF 70
C. lazera CHSDSIEAPAGKDETQKS SVLKLLETSYRLIESVEFPSENL GHPNHISEKLADLEMGIGY 130
C. batrachus CHSDSIEAPAGKDETUKSSVLKLLHTSYRLIESWEFPSEEL CHPNHISEKLADLEMGIEV 130
S asonis CHSDSIEAMEGKDETURS SVLKLLETSYRLIESVEFESENL GNENHISEKLADLEMGIGY 130
S. meridionalis CHSDSIEAPEGKDETIKS SVLKLLHTS YRLIESVEFE SKN L0 B NPNHISEKLADLEMGIGY 130
P. pangasius CHSDSIEAPAGKDETUKSSVLKLLHTSYRLIESWEFESENL GNPNHISEKLADLEMGIGY 130
I punctatus CHSDSIEAPAGKDERIKS SVLKLLHTSYRLIESVEFPSENL GNPNHISEKLADLEMGIGY 130
P. fulvidraco CNSDSIEAPAGKDETIKSSVLKLLHTSYRLIESVEFPSEN LS B NINHISEKLADLEMGIGY 130
- .
C. carpio CH3DSIEAPRGKDETORS SHLKL LSRR L TE SVE Fr s MR LEle R s PN IRE K LAD LG IRV 140
C. lazera LIEGCYDGOTSLDENDAFAFFFEDFY(TL SEGNLEKS FRLLS CFREDMHKVETYLSVAKCFRSLDSHCTL 200
C. batrachus LIEGCED GO LD ENDAFAPPFEDFYOTL SEGHLRES FRLLSC FREDMHRVETYLSVARCERSLD SHCTL 200
S. asotus LIEGCRDGOTS LDEND AP P FED FYOTLAE GHLRKS FRLLSC FKEDMHEVETYLSVARCFRELD SHCTL 200
S. meridionalis LIEGCIAD GOTS LVENDEIMLP P FED FYO TLAE GHLRES FRLLSC FEFDMHEVETYLSVAKCRRSLDENCTL 200
P. pangasius LIEGCIDGUTS LIEND AP P FEDFYOTL SEGNLERS FRLLEC FREDMHEVE TYLSVARCRRSLDSHCTL 200
I. punctatus LIEGCVDGOTELDENTERA PP FEDFYOTL SEGHLEKS FRLLSCFKEDMHRVETYLSVARCRRSLD SNCTL 200
P. fubvidraco LIEGCHD GOTSEDEND AMAP PFEDFY(TLSEGNLEKS FRLLSC FERDMHEVETYLSVAKCFRSLDSNCTL 200
C. carpio Ligac i cogRr i SRR FED Fe e BE L RS FRL LAC FERDMHEVE TY LgVARCRRS LDSNCTL 210

2 TR EELXFTREBRFIILER
Fig. 2 Amino acid sequence alignment of 7 species of catfish

C. lazera:
gasius:

(EF411172); C. batrachus:
(M63713); I. punctatus:

(AF416486); S. asotus:
filil (AF267989); P. fulvidraco:

(AY157496); S. meridionalis:
(DQ112163); C. carpio: (EU147277).

(AF530481); P. pan-
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Flg. 3 Prediction of secondary structure, hydrophilicity, surface probability and antigenicity of GH
X: Coiled coil; A: a-helix; B: B-sheet; T: B-turn; C: Random coil; G: Hydrophobic region; W: Hydrophilic region; S: Surface region; F:
Flexible region.
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