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XBESEABEZEOME o LER cDNA EEFMF 55

KA KAR K & K # X4&X

(Pl RFEEGRFEER, M 510275)

W E . K8 5 ( Hippocampus kuda Bleeker) RBENE R H , 2—FM2 0 0EFHAH W EEENERFEP AL, R
i R #EY 1 cDNA A % (rapid amplification of cDNA ends, RACE) ) 7 &, K K D (W B4R S RNA ¥ 1 HH
FEEBEEAME « TH (pitvitary glycoprotein hormone o subunit, PGH a) £ & ¢DNA, H ¢DNA £ K 741bp (A EHE polyA
R),5' M 3" L MFiS X 53 5 & 76 Fl 314bp, FF HOEFIHE K 351bp, H 5 117aa ) PGH o AT (35 23aa M 15 5 K
1 94aa R BRL) . FIH B HEZY —H, KIED PCH« WHSH 10 MEMEBRBRE 2 M BN 2 4~ N
AR . I AT R, KB D PGH o WA A AR BBk 55 1 b 1 B B9 IR R4 O 509 —61.7% , Ko 5857 B &
BEEHMFERERR61.7%) , MELESKS KMy REER S 8.7%—39.1%FH, XEHEREXHKXELSE
HEHEHESY PGH o WHRIR M LMK, E—- R LB MM AL, KD PCH « EHER 2K cDNA REXNED
BEBEARENGEHANENZUREINFHARFAEEENE L,

XA - KB EEAME « WE ;cDNA T
F B HES 0343 XERERIAED A

HYHIIRER S R W—KEEAWER, B
FARE R MR R FORIR B, e T
HHAERKKELSBRFEEZNATEM . XEREE
F#EEZH o A3 WA HEH A7 R
AR RY B —Fsh Y E K& FEE A
M o T 3 (pituitary glycoprotein hormone « subunits,
PGH o) R L[R5 T o RN B MR FF 7B, ERE
THENEEMMERRE. « MW NEREH
PIAAFEREEHD, EHERPET RS
& RN R E N R

TR Y F  BRNE YRR — DS,
BIET 57T B, 48 24600 BRI, FIENH
b, BRFTELA 1L THK 40 B EK PCH o B
TORE , BE AT T FI TR M, PCH o
# 10 ¥ B EBREEM R E 5 > ZmEm 2 4
NFERAA SERACH AN ERTHERTH,
mH, HERRFI W REEER - BRaFR,
EARE AR ET, HERRF I EAMENH#*
kR BT EA XK, Hit, AR B &R
KM PGH o, M THEIFM T B AR REHILBA

K §8 B # : 2005-05-20; #& 1T A #3 : 2006-06-29

B 4 S £ 1000-3207(2007)01-0053-06

B

KL ( Hippocampus kuda Bleeker) B H .
Wl W H. B RE 858 (Hippocamps), WBHEA
MEr KT N REEFT AR HE DE
SRHERI G D E LN N EFTILEAZHE.RE
BAES G, ME, BSRE-MEFNHERS
WREPLGH, R UTAS EHEL"ZH., B©
TiEMBHEMRROA R EL, AEBELSC LM
e Koo L EYFIRRIPZE T ZH
KE,BLHALFEABZIITFZHERXPWEM.

B A AT IR, A K H 2 PGHa K cDNA
FHSRERRFII R RRE, KAXTET KBS
PGH « ) cDNA JF5, STEN#H—5 T KB SH A
SIS MIAK R E M T T R
1 HRF7TE
1.1 ALREG BEERBRELWE R4EMH
FHACEMELFAY . HHNED, @B EE,
SLZETWAT W LK ETE - 80°CIRFF -

1.2 XFIFIBEE  GeneRacer™ kit. 5 RNA 32 B il A
TRIzol Reagent 1 Platinum Tag DNA polymerase H B

ELH A EFK 863 iR IFE (2002AA624010) FI EH K A A FH %3 £ 39 B (No. 30170130) ¥ BY
EEE A A, &, BRI B A Y FEAF L EAEHEEN S TR BFERA

BIRAEE : 3K F 4T, Tel: 020 - 84110828, E-mail ; 1s65@ zsu.edu.cn
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2% H Invitrogen A 7] . pGEM-T Easy Vector System 4 B
% Promega /A 7, FURREUNR B XA & X EE
Omega Biotek /= o FREHENUIEE B TaKaRa F4E
W(RE)ERAR . HRBAEF AR

1.3 KEDFEMEE RNA IR K4 MEDREE
F 0.5mL TRIzol™ Reagent #, I ST 28 51 K G , 1B
FRALAY T B IREUE RNA, H KK RNA JRE .

1.4 X#53 PGH o B cDNA 5288 /1 FH GeneRac-
er RN &, IRIET RRMM T, H0.50g KIS
/RS RNA & B cDNA, R J5 7+ # #£17 3° RACE Ml
5’ RACE,ufE KD PGH o« B2 ¢DNA F3, Xf
F 3’ RACE,##4TTH®R PCRY . % 1% PCR,
PL& B K% D ER cDNA AR, 514 2L PGH o
MRFX BRI RO E IS PGH «(5°-CY-
ATCTGYAGYGGNYACTGC-3";S =G+ C; R=A + G;
V=A+G+C; Y=C+T; N=A+G+C+T;M=A+
C) Fi X+ B F cDNA 3’ K ¥k DNA FH 514
GR3P (5’ -GCTGTCAACGATACGCTACGTAACG-3 ),
PCR K& & 7 : SOpL KM 4R, 5.0pL 10 x reac-
tion buffer, 1.5 mmol/L MgCl,, 0.2 mmol/L dNTP, 0.2
pmol/L #3514 ,1.0U Platinum Taq DNA Polymerase
(Invitrogen), PCR KW 244 94°C 1min.55C 30s.
72C1min, 3% 35 NMEF, &5 72CE M Tmin, 5 2
# PCR, B 1uL %5 1 % PCR =) H#AR , 51 & PGH
a FIXT B F ¢cDNA 3’ K ¥ % DNA JFHI M 519

GR3NP(5’-CGCTACGTAACGGCATGACAGTG-3" ), H:
fib 5 B A& fF Rl o PCR P=#17E 1.5% W37 A W 3 B
Bk, AT g R, EUE R BRI H B A pGEM-
T Easy vector, $& BUSURL S I /5 4347 o

WET PGH « M 3" KW FF 5, Bt 5°
RACE #£#8 PGHa i) 5° K3 /¥ %) . X F 5’ RACE,
WHITTHR PCRY . B 18 PCR,UGHH
KIS EK -DNA IR, 51 ¥ 2 PGH o 5P1(5°-
TGTGATTGATACGAGCAG-3’ ) 1 XJ il F ¢DNA 5’ K
sk DNA 5 51 51 ¥ GRSP(S5’-CGACTGGAG-
CACGAGGACACTGA-3" ), L M & R ko %5 2 8
PCR, X 1pL %% 1 % PCR P4 A AR, 51 & PGH
a 5P2 (5’ -CTTTGTAGGTCCAGTTCC-3 ') 1 GR5P,
HAM R B4R L, PCR =YW 1.5% KBS 5
BRI, B EH B B H T E A pGEM-T
Easy vector,%mﬁ*ﬁféw}:?ﬁﬁo
1.5 FHSH A Clustal W HITEZEHFI HE,
DNAstar 3 {4 H Megalign J5 3% # 47 ¥ 5 R V8 H 43 #7 ,
FA Phylip 4 B KR A% B, N8
K A TreeView (1.6.6),

2 & B

2.1 XEBOPGH o TEALIHK cDNAEE
SFH 3’RACE f1 5’RACE I F v B KiE S
PGH o T H42 K DNA F5 (& 1), K& PGH o T

ACCAGAAAGTCAACCTCAGCAGACCTATTCAAAAGAGAAAACT TCAACACTGAGAAAGGCAGCCACTGCAACCATA
ATG GGA GCT GTG AAA TTT GTTGGA CCA CTT CTT TTC TTA GTG ACG TCT CTT TTC TGC ATG
M G A V X F v 6 P L L F L VvV T S L F C M
GTC AAT TCG TAT CCC GAC TTG GAC TTG TCA CAC ATA GGA TGT AAT GAG TGC GCG CTG AAA
v ~ S Yy p D L D L S H I 6 C N E C A L K
AAA AAC GAC TTT TTC TCA CGG GAC AAG CCG GTC TAT CAG TGT AAG GGC TGC TGC TTC TCG
K ~N D F F § R D K P vV Y @ C K ¢ C C F S
ATG GCT TAC CCG ACA CCT CAC TGG ATC AAG AAG CTC ATG ATG AAT CCA AAG AAT ATC ACT
M A Y P T P H W I K K L M M N P K N I T
TCA GAG GCA GCG TGC TGT ACT GCG AGA AGC AGC GAA TTG GTA AAA GTG CAA AAC TTA ATG
S E A A CC T A R S S E L V K V Q@ N L M
GTG AGA AAC CAC ACA GAG TGC TAC TGC GAC ACC TGC ATC TAT CAC AAG ATC TGA CTGATGG
vV R N H T E C Y € D T €C I Y H K I =
GAGATGGCGATGAGTGAGCCAGTGTTGTTCTGCAACAGTATGTCTTGTCTTCGGTGTGCACACGCTTTATCTATTTAGG
AAGGCATGCTGTAGTATTGCCAAGTCATATTTTGTGCAACGCTCCTTCGTCTATGACGTGGCATGTACCGAAACAATGT
GAACTCATAATCATTCGTTTTCAGTGGTCTGTACGTAACAATGGTGTTTATGTAACATTGTTGAATATTGTTTGGTGAG

TAGTGTGTTATTTGTAGTGATTCTGTTTGGCAGATAA PATAANT ARATAAATAAATGAAACAACATT(A) n

76
136
20
196
40
256
60
316
80
376
100
437
117
516
595
674
741

B1 KBS PCHo WHEMEK DNARHERTFIIAHBESZHEERTI . HEAKNE - M EERATULGE., « RRKLEB M
B, FERFRM poly(A)B55 o GenBank B %5 DQ057483
Fig.1 Nucleotide and predicted amino acid sequences of cDNAs encoding the pituitary glycoprotein hormone a subunit of the Hippocampus kuda . The first

amino acid (Y) of the putative mature peptide is underlined. The termination codon is indicated as“ * ”

boxed. The GenBank accession number is DQ057483

. The putative signal for the addition of poly( A)is
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H 4K cDNA K 741bp(AALHE polyA) ,5'F1 3" JE 4715
X 435l 2 76 F1 314bp, FF WL FSHE K 351bp, E RS
9 PGH o W3 AI AT Z 117aa, 35 2322 BI1E S BK
1 9422 B PGH o« WA B BAAK . 7E poly(A) B LiF 16
BEE A B4 poly(A) 1SS AATAAA,
2.2 KBS PGH a TEMSEEBMFETISH

PGH o .5 W& X8 75 5 H A H # 31¥Y) PGH
o« FEEEBRFIREELKR(E2)ZH, KBS
PGH « TR B KRFEHEAEF 4 MRFX (AR
%11 467 C—%3 23 {7 S, 55 30 if Q—2F 43 {i P, % 54

i K—55 66 fii R, 58 78 i V—58 93 i K) , BAME &
ARERTR 10 ML EBRFREE 2 > NN
M2 BRI A (B 41 MRS 43 A1), T
AT FR KIS PGH « TR E SRS WA Y .
BXR HMEE RITEMAMAERNYEREE
8.7%—39.1% 2, KL PGH o W3 A AL B AL
5H MY PGH o« WRITEHE K 50%—61.7% , H
5HFEMABENFABEERR R 61.7% (K 1),
AL (B 3)RF KBS PCH « EEEHTEHA
FRY R G R R AN EUE

Reeves's turtle

Quail

African catfish
Goldfish a2

Goldfish al

Cherry samon al

Cherry salmon a2

Seahorse

Nile tilapia

Swamp eel
Striped sea-bass

Japanese eel

100

Siberian sturgeon

Bastard halibut

Killifish

Rockfish

K3 HFH3IY PCH o« WEMHLST. MPNRERSERE., BFFIM Enrer FH ,GenBank B RS SN % 1

Fig.3 Phylogenetic analysis of various vertebrate PGH o« subunits. The numbers inside the figure represent the bootstrap values. The sequences are downloaded

from Entrez, and for accession numbers are shown in Tab. 1

®1 XEINRAMEHENVWHEARBEARR c EERERFINAEHRILLR

Tab.1 Amino acid identity ( % ) between PGH o subunit of the H. kuda and those of other vertebrates

Percentage identity

Taxa name Common name Accession No.
Signal peptide Mature protein
1 49 ( Pisces)
%3 B ( Perciformes)
Oreochromis niloticus Nile tilapia 34.8 61.7 AAP49577
Morone saxatilis Striped sea-bass 39.1 61.7 Q91119
£ #2 H (Synbranchiformes )
Monopterus albus Swamp eel 39.1 61.7 AAN77069
# 5% H ( Pleuronectiformes)
Paralichthys olivaceus Bastard halibut 30.4 60.6 AF268692
3% H (Scorpaeniformes)
Sebastes schlegeli Rockfish 39.1 58.5 AAU14140
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g

Taxa name Common name

Percentage identity
Accession No.

Signal peptide Mature protein

#%JE H ( Cyprinodontiformes)

Fundulus heteroclitus Killifish 34.8 57.4 AAB60605
#: T H (Salmoniformes)

Oncorhynchus masou al Cherry salmon 17.4 58.5 AAB30421

Oncorhynchus masou a2 Cherry salmon 13.6 52.2 AAB30422
98 #5 B ( Anguilliformes)

Anguilla japonica Japanese eel 21.7 53.8 BAD14301
#J H ( Cypriniformes )

Carassius auratus al Goldfish 13.0 53.2 AAV65763

Carassius auratus a2 Goldfish 13.0 55.2 AAV65764
fiti £ E ( Ceratodontiformes)

Neoceratodus forstert Australian lungfish 13.0 51.1 BAB16881
#J% H (Siluriformes)

Clarias gariepinus African catfish 17.4 54.3 CAA66358
##8 H ( Acipenseriformes)

Acipenser baerii Siberian sturgeon 30.4 56.0 CAC43060
P4 49 ( Amphibia)

Rana catesbeiana Bullfrog 13.0 51.1 P80051
TE47 44 ( Reptilia)

Chinemys reevesii Reeves’s turtle 13.0 53.2 BAB92946
5 4 (Aves)

Coturnix coturnix Quail 8.7 53.2 151241
i 3|, 49 (Mammalia)

Rattus norvegicus Rat 8.7 56.4 BAA00453

Homo sapiens Human 13.0 50.0 CAH70647

3 9 Ty 5 A S BT LB B & A PR B R & K R AR L3

ASCiE T 3’RACE 454 5'RACE O, BB T
KD PGH « WH K 2K cDNA, X R B A%
PGH o« WEFIMERME, KD PGH o« WHE L
1< ¢DNA 28 741bp (A E4E polyA) , E 45 # PGH «
TEMAER 11720, 58 H G688 H B HH &
PGH o R K /N—B0; T B BAK N 94aa, 58E H |
AHE B EHA PGH o WERBK K PN—F, B
HMEERNEPREDF PGH o« BIE A K/NE 114—
132aa, #: 2 B ( Oncorhynchus masou ) PGH o2 & /P
(114aa) ; 8MJE B ( Sebastes schlegeli)l32aa;§f€%%ﬁ'
PGH o W % Bl B K B9 K /N2 91—97aa, 5§ 4 H
(Acipenser baerii ) 8, 2 BK & /] (91aa), 4 i ( Rana
catesbeiana ) W L BVK B K (97aa) » 4 HT WA, K
B PGH « WEBBKE WA Y . 2K FHMAK,
JeFT AN Al KM R IR 50%—61.7% , T B
B . &4 E . 8B M B PGH « WEBRBKZ
T Y [ YR ik 80%—90% ., X IR RIE I H K

L, R—F R AR a2, PGH o« WEATIEFS
KA K /N 7E A 5] 4 Fp ] 22 5 i BE K, KR/D A 21—
38aa, &I H PGH o2 {75 k& /N (21aa) ; B1JE H
K (38aa), KD PGH o BIEE S K& 23aa, 5
B S H A B K PGH o BT 5 KK/
— . SRAKAML, KB D PGH « WEAT KR
EREHMYFHERIBEEEMR, 8 8.7%—39.1%
AW EH S48 E %X BMaE B PCGH « T
RIEERZ B RIFEER 78.3%—91.3% (FHRK
), Xik—E R T KE DR

KD PCH e TREMNBESEERFIFME TN
H4F i PGH o TEMEERFII LB XY, 5
Hi S Hsh Y —E, KI§D PGH o T2 A BB AK[F
BEE 4 MEFR RS 11 A C—5 23 fL S,
%30 i Q—55 43 i P, %5 54 il K—58 66 i1 R, %5 78
o V—58 93 1 K), X HRFIXFH 10 ME R AR
B2 NFEEAM AR 2 MHERRKRE, KE
I, PGH o WA BBK P 40 N A B AR, 5 93
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AR, XEFERNENEHRIYPREZL B pyrrhogaster [J1. General and Comparative Endocrinology , 1998,
B, XERFEME _RENER BMEMZEY 112; 4653

%’% U&Eﬁ? B‘J{E'Eﬁﬁiﬂ'ﬂ;ﬂq%ﬁﬁjﬁiﬁ BngJ [5] Boimel, Ben-?VIena.hem D. Glycoprotein. hormone structure-function
ﬁg“_“ﬂ . EH ﬂ;t?ﬁ {fﬂlj j( ?@ g PGH o T g B{J IjJ ﬁg ?ﬁ ﬂ ::d Z:jlf;:;slgn [J1. Recent Progress in Hormone Research , 1999,
ﬁgﬁ‘;ﬁﬁ?fﬁf e 'ﬂ_;i% ’ Eh :‘Fj(ﬁ g PGH o L2 H,‘J ﬁ [ 61 Bielinska M,Boime I. Site-directed mutagenesis defines a domain in
% Meﬁﬁu Eﬁﬂ'ﬁ B ’}\‘ﬂ B‘J ﬁ?&@j % PGH «o ﬂ]Z% TE_J Dﬁ ‘E the gonadotropin a-subunit required for assembly with the chorionic
WAL, KRS PGH o« TEMNAY EHHAT REFRTE— gonadotropin b-subunit [ J 1. Molecular Endocrinology, 1992, 6:
SRR N2 KO T ELA A 00 BT, 26727
AXRBEREERROSHAEAGE e T T e e e
Je. EAT,BATGIEAE SR A D EME AME 1 ooy 1000 1ote gt

B HE% H"J% Iﬂ o [ 8] Grossmann M,Szkudlinski M W, Dias J A, et al . Site-directed muta-
genesis of amino acid 33—44 of the common a-subunit reveals differ-
§% Iﬁ : ent structural requirements for heterodimer expression among the gly-

[1] XieQ W. Contemporary neuroendocrinology [ M]. Shanghai: Shang- coprotein hormones and suggests that cyclic adenosine 38, 58-

hai Medical University Press. 1999,127—129 [i#i 3 3. Bk ¥ &2 monophosphate production and growth promotion are potentially disso-

WA M. M. FIBER K MR . 1999,127—129) ciable functions of human thyrotropin [J1. Molecular Endocrinology ,
[2] Nelson JS. Fishes of the World [M]. 3" edition. New York: John 1996,10: 769779

Wiley and Sons. 1994305 [ 9] ZengH,Ji1.Ji T H. Lys91 and His90 of a-subunit are crucial for re-
[3] Han Y S,Yu J Y.Molecular cloning and sequence analysis of the ceptor binding and hormone action of folliclestimulating hormone
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MOLECULAR CLONING AND SEQUENCE ANALYSIS OF THE ¢cDNA ENCODING PITUITARY
GLYCOPROTEIN HORMONE o SUBUNIT OF SEAHORSE HIPPOCAMPUS KUDA BLEEKER

ZHANG Li-Hong, ZHANG Wei-Min, CHENG Jia, ZHANG Yang and WU Jin-Ying
( School of Life Sciences , Zhongshan University , Guangzhou 510275)

Abstract: In this study, we report, for the first time, the cloning of the cDNA for pituitary glycoprotein hormone o subunit ( PGH
a) from seahorse, Hippocampus kuda Bleeker, a species of Syngnathiformes. The full length PGH a ¢cDNA was obtained using 5 -
and 3’ -rapid amplification of cDNA ends (RACE) . The full-length ¢cDNA for the PGH « of H. kuda was 741bp in size excluding
the poly (A) tail,with a 5° UTR of 76bp,a 3° UTR of 314bp,and an open reading frame of 351bp, which encades a protein of
117 amino acids with a putative signal peptide of 23 amino acid residues and a mature peptide of 94 amino acids. All 10 cysteine
residues,2 putative N-linked glycosylation sites, and two proline residues (P* and P*) are conserved. Sequence analysis re-
vealed that the PGH « mature peptide of H. kuda shares 50% —61.7% amino acid identity with other vertebrates, and the high-
est identity(61.7% ) with tilapia,a member of Perciformes,and with rice-field eel,a member of Synbranchiformes, respectively .
The PGH « signal peptide of H. kuda shares 8.7%—39.1% amino acid identity with mammalian, avian, amphibian, and other
fish. These results indicate that the PGH o of seahorse H. kuda shares relatively low homology with those of other vertebrates,

and even other fish examined, suggesting seahorse H. kuda is a special fish and worth further study.
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