27 6 Vol. 27, No . 6
2003 11 ACTA HYDROBIOLOGICA SINICA Nov., 2003
cDNA
N 1 1 ) 2 1
wKANR KA B % OB

(L , 510275; 2

: cDNA
cDNA POMC cDNA
: POMC

ulating hommone,t MSH) , B-

863 bp(

Poly(A)),

510631)

( Proopiomelanocortin, POMC)
pPOMC 219aa

(Adrenocorticotropin, ACTH) ,a (a-melanocyte stinr

(BMSH) v (¥ lipatophic hormone, ¥ LPH) , B (B endorphin)
¥ (¥ MSH) POMC POMC 9% —4%
42% , 36% —41% , POMC 38% —T1%
POMC ACTH 40 39
; ; cDNA
1 (45 tA : 1000 3207( 2003) 06- 0625 06
(POMC)
1
. ACTH, MSH, &
, POMC 1.1 4 ( Epinephelus co~
, ioides Hamilton)
ACTH , POMC ACTH B
(BLPH), POMC , -8°T
a MSH, ( Cortico~ 1.2 SMART™ cDNA Library Construction
tropirr Like Intermediate lobe Peptide, CLIP) , B-LPH Kit CLONTECH RNA TRIzo
B t 1™ Reagent SuperSeript " 11 GIBCO-
[2,3] BRL M a_XP]_aXTM
POMC , Lambda Packaging Extract EPICENTRE TECHNOI=
OGIES Omega
, POMC Biotek ,
, POMC ¥y-MSH ,
v MSH “ 13 RNA
, * B vMSH 0.5nmL TRIol" Reagent .
EMSH, POMC RNA, RNA
POMC , ACTH,MSH B 1.4 cDNA 1 Hg
RNA, SMART ™ ¢DNA Library Construction
, Kit ¢DNA
POMC cDNA 15 POMC cDNA SM-
, POMC ART"™ ¢DNA Library Construction Kit ,
A TriplEx2 plriplEx2
12002 12 17; : 2003 01-03
(863) ( No.30070598)

(1966—)

, Email: 1s68@ zsu. edu. cn



626

217

DNA, BlastP
GenBank
POMC
ClustalX ( 1. 8)
TreeView( 1. 6. 6)
1.6 POMC RTPCR
POMC  ¥MSH
, RT-PCR
1Hg RNA, ( Reverse Transcription
System, Promega) 5 ,  4UL
PCR , PCR ,
(GSP1)  : S ATGTGTCCTGCGTGGCITITG3 ,
(GSP2)  :5 CTCGGCTGACTCTTCITCTACS,
1 PCR : 50HL

,MgCl2 2. Ommol/L, dNTP ~ 200Hmol/L, Taq DNA

(TaKaRa ExTaq ') 1. 25
500pmol/ I.  PCR

2

94 C Imin 60°C 30s

72°C 45s, 35 , 72°C 7min

2

2.1 POMC cDNA

cDNA \

70 5  POMC 1
, POM C cDNA  8G3bp, 3

5 68 138 . Poly(A)
30 Poly (A) AATAAA,

POMC 219aa,
M=S™) ACIH (S"-M"™) «MSH (S™-V"™) ¥IPH

132

(R _EI(A) B_MSH(DI67_SIS3) B’ (Yl%_QZI‘))

POMC POMC
( 2
POMC y-MSH
,ACTH 40 ,
ACTH BlastP
: POMC POMC
39% —42% , 2% ,
36% —41%,
POMC 38% —17% POMC
ACTH ( Oreochromis mosambi-

cus)  ( Gyprinus capio) ( Oncorlynchus mykiss)

( Lepisosteus osseus ) (Acipenser ransmonta

nus ) ( Squalus acanthias ) ( Dasyatis

akgjer) ( Protopterus annectens)

90% 82% 81% 85% &% 65% 55%

70%, (Xengus laevis) ( Gallus gallus)
( Bos taurus) 80% TI. 5%
75% oMSH
100% ,
2% BMSH

88% 6% 82%
58.8%,

58. 8%

POMC B

64.7% T70.6% 47.1% 41.7%
64. 7%
64. 7%

&% 76.5% 88%
3% 0% 70% ,

55. 8% 52.9%
v IPH

82% T16%

55. 8% POMC

1 AT 2

3 CTGTCCAACAGCCAAACGACGAGAAAACATTAGACAGAGAGAGAGACAGACAGGACAGCG 62

63 TGGGGAatgtgtcctgegtggettttgGTGGCTGTGGCCGTGGTGGGCCTGGTCAGAGGA 122
1 M CPAWLLVAVYAVY GV VRGEG 18

4

~

SIGNAL SEQUENCE ............................. -

123 GCTGTCAGTCAGTGCTGGGAACATCCGAGCTGTCAGGACGTCAAGTCTGAGGGCAGCATG 182
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Fig. 1  Nucleotde and predicted amino acid sequences of Epinghdus coioides POMC. The mucleotide sequence ndicated by lowercase ldters show
position of primers . The termination codon is indicated as “ * ” . The putaive signal for the addition of poly ( A ) is boxed . The Genebank accession
number 5 AY16H408
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2 POMC ClustalX s TreeViev (http:// taxonomy. mology. gla. ac. uk/ rod/
treeview. himl), Grouper POMC G enebank
Fig. 2 Phylogeretic tree of various vertebrate FOMC forms. The tree was generated by softvare ClustalX, and visually depicted by software TreeView ( http:
// taxoromy . mology. gla. ac. uk/ od treeview. himl) . The numbers inside the figure represent the bootstrap valies. Abbrevidions: Grouper Epinephelus coloides
((AY 16%408) , Tilapia Oreochromis mosambicus (AAD41261) , Trout Oncorhynchus mykiss( CAA49466) , Caip Cyprinus capio(CAATA968) , Gar Lepisosteus osseus
(AAB03227) , Sturgeon Adpenser transmontarus ( JC5283) , Chicken Gdlus galus ( BAA34366), Bovine Bos taurus ( AAB5S9R262) , Xeropus Xengus laevis
(CAA29374) , Lungfish Proipteus annectens( BAA32607) , Dogfsh Squalus acanthias ( BAA32606) , Stingray Dasyatis akgjer ( BAA35126)

3 POMC RT-PCR 1: 100 bp DNA marker; 2 RNA
s GSP1  GSP2; 3: RNA s GSP1; 4:
RNA s GSP2; 5: PCR s H; 0, GSP1  GSP2

Fig. 3 RF PCR analysis of the central region of POMC of Epinephdus coioides.Lane 1: 100bp DNA mark-
a; Lane 2: PCR product of RT' mix from pituitary total RNA with primers GSP land GSP2; Lare 3: PCR
product of RT' minx from pituitary total RNA with primers GSP1; Lane 4 PCR product of RT mix from pituitary
total RNA with primers GSP2 Lane 5 Contiol PCR with H,O as template, and GSP1 and GSP2 as primers
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CLONING AND SEQUENCE ANALYSIS OF PROOPIOMELANOCORTIN
(POMC) IN ORANGE SPOTTED GROUPER, EPINEPHELUS COIOIDES

ZHANG WerMin' ZHANG LiHong' MA Guang Zhi? and ZHANG Y ong'
(1. School o Life Sciences, Zhongshan Unhwersity , Guanghou 510275
2. School o Life Science, Huanan Normal University, Guangzhou  510631)

Abstract: Proopiomelanocortin( POMC) is the precursor for a number of biologically active peptides such as adrenocortr
cotropin (ACTH), melanocyte stimulating hormone (MSH), and B-endorphin, and they are producded by cell specific
processing of POMC in pituitary. These peptides are known to be mvolved in stress resporses and energy metabolism in
vertebrates. It has been shown that POMC molecule is present in all vertebrates examined, and of highest diversities in
fish. This paper was aimed to characterize the dDNA sequence of POMC in the orange spotted grouper Epinephelus co
ioides , a protogynous hermaphroditic marine fish of high economic values. The pituitary dDNA library of Epinephelus co
ioides was constructed from total RNA using SMART™ cDNA Library Construction Kit ( Clontech, USA) . The full-length
c¢DNA encoding Epinephelus cwioides POMC was obtained by random sequencing the pituitary ¢cDNA library. Seventy
clones were randomly picked and sequenced, and five of them were found to be Epingphelus cotoides POMC cDNA by
BlastN analysis. There was no sequence heterogeneity found among the five POMC ¢DNA clones. The fulllength ¢cDNA
sequence of Epinephelus coioides POMC obtained spamed 863bp ( including poly (A) tail), with a 5 UTR of 138 bp,
a3 UTR of 68 bp, and an open reading frame encoding a protein of 219 amino acids with a putative signal peptide of 21
amino acid residues. The signal for the addition of Poly (A) tail is located 30 nucleotides upstream of the Poly (A) se
quence. Sequence homology analysis at amino acid level indicates that Epinephelus coioides POMC contains ACTH (590-
M), MSH(S"-V'®), BMSH( D-S™) | ¥ lipotrophic hormone (¥IPH) (R'™-E'®), B-endorphin regions ( Y"*-
0) , but lacks the ¥MSH and most of the joining peptide regions which was further confirmed by RT-PCR analysis of
pituitary total RNA. Epinephelus coioides POMC shares 39%-42% identities with mammalian POMC, about 42% with
avian POMC, 36%-41% with amphibian POMC, 38% —77% with other fish POMC. The high homology was found in
ACTH, e MSH, B-MSH, and B-endorphin regions of vertebrate POMGs, but not in ¥ ILPH region. The ACTH region of
Epinephelus cotoides POMC shares 90% homology with that of Oreochromis mossambicus, 82% withGprinus carpio,
87% with Oncorhynchus mykiss, 85% with Lepisosteus osseus, 82% with Acipenser transmontanus, 65% with Squaus
acanthias, 55% with Dasyatis akgjei, 70% with Protgterus annectens, 80% with Xenopus laevis, 77.5% with Gallus
gallus, and 75% with Bos taurus respedively. The a MSH region of Fpinephelus coioides POMC shares 100% homology
with those of Oreochromis mossambicus , Gyprinus carpio, Oncarhynchus mykiss, Lepisosteus osseus, Adpenser iransmonta
nus, Protopterus annectens, Gallus gallus and Bos taurus and 92% homology with those of Squdlus acanthias, Dasyatis
akgeiand Xenopus laevis respectively. The B-MSH region of Epinephelus cioides POMC shares 88% homology with that
of Oreochromis mossambicus, 76% with Cyprinus capio, 82% with Oncorhynchus mykiss, 64. 7% with Lepisosteus os-
seus ,70. 6% with Acipenser transmontanus, 47. 1% with Squalus acanthias , 41. 7% withDasyatis akgjei, 58. 8% with
Protepterus annectens, 58. 8% with Xengus laevis, and 64.7% with Gallus gallus and Bos taurus respedively. The B-
endorphin region of Fpinephelus coioides POMC shares 82% homology with that of Oreochromis mossambicus , 76. 5% with

Cyprinus capio, 88% with Oncarhynchus mykiss, 82% with Lepisosteus osseus , 76% with A apenser transmontanus, 73%
with Squalus acanthias, 70% with Dasyatis akgei and Protopterus annectens ,52. 9% with Gallus gadllus, and 55. 8%
with Xengus laevis and Bos taurus respedively. The ¥T1PH region of the Epinephelus coioides POMC did not show sig
nificant similarities with those of other vertebrates. The POM C of Fpinephelus coioides shares highest homology with that
of Oreochromis mossambicus , and both ACTH regions of Fpinephelus cioides and Oreochromis mossambicus are composed

of 40 amino acids, which are one amino acid longer than those of other vertebrates.

Key words: Fpinephelus cioides Hamilton; Proopiomelanowrtin; ¢cDNA cloning



