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GnRHR2 , GnRHR
mRNA
, GnRHR
(Crowder et al, 1984; Gregg et al,
1990) , GnRHR
(Cynoglossus semilaevis)
, (
, 2009) , 5 ,
GnRH ,
s GnRH
1
1.1
(Cynoglossus semilaevis)
) 800g,
9 ,
, -80°C
1.2 RNA cDNA
50—100mg /" ml Trizol (Invi-
trogen, USA) ,
Trizol , Trizol RNA
M-MLV (Promega) cDNA; BD
Smart™ RACE c¢DNA (Clontech)
RACE-Ready-cDNA, -20C
1.3 GnRHR
RT-PCR GnRHR
, 94°C 30s 55.6°C 30s 72°C
60s, 30 , 72°C 10min
RACE-PCR SmartTM RACE cDNA
RACE PCR 1 94°C

Smin 94C Imin 69°C 50s 72°C Imin, 5

, 94°C 30s 64°C 30s 72°C 3min, 30
,72°C 10min
PCR PCR
, PCR 1%
PCR pMD-18T ,

DH5a , s

*1 KWAASIMEEFT

Tab.1 Sequences of the primers used for the PCR analysis
(5'=3")

TsGn-S 5'-CTGCAACCTKGCWGTGCTGT-3'

TsGn-A 5'-GTGAATGGTGAACAGGCCGTAGAT-3'

TsGnP3 5'-CTGGTCAACGCCTGTCTGGA-3’

TsGnP5 5'-CGGATCGATGTCGGTCATTGA-3'

UPM 5'-CTAATACGACTCACTATAGGGC-3’

NUP 5'-AAGCAGTGGTATCAACGCAGAGT-3'

GnRTF 5'-ATCACGGTTCAGTGGTTGGCTG-3'

GnRTR 5'-CGACTGTCTGTCCAGGCTGATG-3'

B-actinF 5'-CTCCGGTATGTGCAAGGC-3'

B-actinR 5'-GCTGGG CTGTTGAAGGTC-3'
14

BLAST (http://blast.ncbi.nlm.
nih.gov) ,
GnRH ; PHYLIP 3.5¢
15
RT-PCR QRT-PCR ,
GnRHR
RNA cDNA 1.2

cDNA , B-actinF  B-actinR
actin s

GnRTF  GnRTR GnRHR
2
2.1 GnRHR

RT-PCR  RACE
) 340 cDNA ,
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GATGAGGAGACACGTGTGCRGTGGACACAGTGGACGAGTAGACGAGCTCAGAGGTGGACACATGGAGAGGACT
1 AGATGAGGAGACACGTGTGCRGTGGACACAGTGGACGAGTAGACGAGCTCAGAGGTGGACACATGGAGAGGACT ATG : i ATG
75 CTCTGACCGCAGGTTCATCTTCTCTCTTCTTCACTCCTGATCTGACGGCGTCTCATCGCACACAG COGTG
Kozak ,
1 MT oV
ATG A +1 , -3 +4
150 TATCACCTGACAACCGACCACCAACTGAACTACAGCTGCAACGGCTCCTCTCCGCCCTCCAACTGGACAGTAGGG
YH LTTDHRQLNYSCNGSSPPSNWTVG >
225 GGCGACACCGTGCAGCTGCCCACCTTCACCACAGCAGCCAMGTCAGAGTGGTCATTACCTCCATCCTGTGCCTC 3 Poly(A) ,
GDh TVQLPTETTAANKYRVY I TS ITLCL cDNA
300 ACTTCTGCCTCCTGCAACATGGCOGTGTTGTGGOCGECGCACATCGACGGGAAACGCAAATCCCACGTCAGAGTG ¢cDNA. 7tm-1,
T S A S CNMAVLWYAANLTILIDGE GE KT RTEKSTHVYRYV G
375 CTGATAATCAACCTGACGGTGGCCGACCTTCTCGTGACCTTCGTCGTGATGCCCGTGGATGCGATCTGGAACATC
i ’ : “ ’ 2.2 GnRHR
LT I NLTVADLLYVTFVYMPVDATIWN.I
N . B . _ e _ . PHYLIP 3.5¢
150 ACGOTTCAGTOGTTGGCTGGGGACTTAGCCTGCAGGC TGCTGATGTTTCTGAAGC TGCAGGCCATG TACTCCTGT
" . : . . . GnRHR (Homo
I V.QWLAGDLACRLLMFELEKTL® G AMYSC ] )
525 GCATTTGTCACCGTGGTCATCAGOCTGGACAGACAGTCGGCTATCCTCAACCCTCTGGC TATCAACGAGGCCAAG sapiens) (Mus musculus) (Ovis
AF VT VY I SLDRQSATILNPLATINERAFK ares (Cavia porcellus)
600 AGGAGGAACAGGGTCATGCTGTCTGTGRCCTGRGCCATGAGTITIGTGCTCTCAGTCCCTCAGTCTTTeTTrTe  (Xenopus tropicalis) (Oncorhynchus
RRNRVMLSVA WAMSFE VLS VveaolLFLF mykiss) fiff (Oryzias latipes)
675 CACGTGGTCACCATCATTCATCCAGAAGACTTCACTCAGTGCACCACACATGGANGCTTCGTCCTCCACTGGeAT — (Seriola dumerili) (Dicentrarchus
HVY VT 1L IHPE DFTQCT THGS Fv Luwun labrax) 9
750 GAACGGCCTACAACATGTTCACCTTCAGCTGCCTGTTCCTGCTGCCGCTGGTCATCATGATCACCTGT TACACE ( 2 2 ,
ETAYN MFTFSCLFLL PLV IMITCYT GnRHR 3 ,
825 AGGATCTTCTGTGAAATCACCAAAGACTGAAAMCAGACAAGTTGOCCTCCAGTGAAGTGCATCTGCGACGTTCT ,
R I FCE I TKRLKTDKL PSSEVHLERS GuRHR
900 AAGAACAACATCCCCAGAGCTCGCATGAGAACGTTCAAGATGAGTATGGTGATCGTGGTGTCTTTCATCGTCTGC
B
KN N TP RARMERBETTFKMSMY I VVSF I VC
975 TGGACCCCGTACTACCTGCTGGGTCTGTGGCACTGGTTCTTTCCTGACGACCTGGAGGG TAAGGTCTCCCACTCT
2.3 GnRHR
W TP YYLLGLWHYFFPDDILEGEK S H S
o GnRHR
1050 CTGACCCACATCATGTTCATCTTTGGTCTGGTCAACGOCTGTCTGGACCCAATCATCT ACGGCCCTGTTCACCAT
LT H I MFI1TFGLVNACLDPTILIILYGTPV I ) 2
1125 CGACTTCCGGAAAGGACTGCGCAGGTATTATCGTAACGCCCCCAAAACAACTGCCCCGGAAACCAACACTGTCAC s
RLPE RTA QVLS fif§ GnRHR
1200 CACTGGATCGTTCACGTTAGCTTCAAACTTCATACCGCTGAAGAGAGAGGCGAACTGCCGTGAGAACGGCACCAG , 90.1% 89.7%
1275 AGACGGGACGACGTCAGCGGACAGCCTCTTATTTTCAAMCAACAACACGGAAACAGATCTGAACCAGTGCCGCTC
! ! 79.0% 78.3%,
1350 CATGAGCTGAGGAGAAGGTCTCGOCGTAGAGTCOTGAAGAAAATGACATGATGATTTGGACGTCGGATGTTCACC 18.8%
. o
1425 ATTACTCTGACAATCTCCACCAGGGAGGTCCAACCTGTGGCTCCAGAGCCCAAATGTAGCTCCTCAGTCTAACTG 16.2% ’
1500 TAAGACCAGCTGTGGGGTTTGTGGATGTGAAATAGTCAGTAGACCACACACACACACACACACACACTGTACTGT e
1575 GOGACGAGGCTTCTTACAMTGTGANTCTTCAACTTICTTGCTAMCAGCTAMCAACATCANGGTCAGGAGTGer 24 GNRHR
1650 TGTTTTTACTTGAGGTAACTGTCGGTGATTGGATGAGGCCTACGAAGTATTGATTACTGC TGTCTGTCTGTAGAG RT-PCR ’
1725 ATTTGACGTTTTGTGTCTTTCTTTAAGGATAAATAACAACGACCCTGCCGTCATCTGATTGG TCCAGATCTGTTT cDNA ,
1800 GCAGCTCCTGGTTAAATTGTATCTAATGGTAAAATTATAAATATGGCTCCTTTGGTGTTTAAGGTTTGTTCCCTG GnRHR
1875 ATAATGTGCACACAGAAATGTGGTTTTGATTTGTTGTTTATATTCCTCCAACAGAACATTCATTTACATCATTG ( 3) B-actin
1950 ACTTTTAAAAAAAAAAAAAAAAAAAAAA
? , cDNA
1 GnRHR
b
Fig.1 c¢DNA sequence and putative amino acid sequence of the GnRHR GnRHR
gene of C. semilaevis n ’
9

1020bp, 1 ATG

, ATG 5
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Human 3
989 Pig
1000 Mouse s GnRHR
738
Sheep cDNA ,
GnRHR
Frog GnRHR , G
Trout 7tm' 1 ) ’
GnRHR
725 — Medaka
988 — Amberjack GnRHR ,
1000 , GnRHR GnRHR
Seabass
976
o0 T-sole GnRHR
2 PHYLIP 3.5¢ GnRHR >
GnRHR il
Fig.2 The rooted phylogenetic tree of the GnRHR and other 90.1% 89.7% 79.0% 78.3%

representative sequences constructed by the neighbor-joining
method using the package PHYLIP 3.5¢

*2 FBEHMETYH GnRHR [EKFIIHEIRMES

Tab.2 Homology analysis of the GnRHR amino acid sequences between C. semilaevis and other vertebrates

ol
— 14.5 62.3 31.8 323 66 323 84 89.7 60
— 16.1 17.4 14.9 17.1 19.2 17.9 18.8 16.4
fiff — 14.1 13.7 10.9 15.9 64.6 78.3 59.5
— 85.9 20.5 87.5 16.5 16.2 17.1
— 19.8 85.4 17.4 15.1 16.5
— 20.1 66.3 79 14.7
— 16.2 16.5 19.2
— 90.1 60.2
— 66.5

, , GnRHR

(Lethimonier et al, 2004; Moncaut et al, 2005, Kah

et al, 2007) , GnRHR
B , GnRHR
(Illing et al, 1999) S GnRHR
3 GnRHR RT-PCR , GnRH
Fig.3 Semi-quantitative RT-PCR analysis of GnRHR gene in (Kah et al 2007) Lin (1998b)
different tissues of C. semilaevis ’
:G: ;T ;O ; H: ;LI ;S: ; K ; GnRHR C
L: ; B: GnRHR | GnRHR
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FULL LENGTH cDNA CLONING AND TISSUE EXPRESSION OF
GONADOTRPIN-RELEASING HORMONE RECEPTOR (GnRHR) OF HALF SMOOTH
TONGUE SOLE CYNOGLOSSUS SEMILAEVIS

LI Feng-Ling, WANG Qing-Yin, LI Zhao-Xin, ZHAI Yu-Xiu, GUO Meng-Meng
(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao, 266071)

Abstract Full-length ¢cDNA encoding GnRHR was cloned from half smooth tongue sole Cynoglossus semilaevis by
homology cloning and RACE PCR approach. According to the full length of the cDNA and deduced amino acid sequence, a
7tm-1 conservative domain was found and the cDNA was proved to be one of the G protein-coupled transmembrane family
members. The rooted phylogenetic tree, analysis of identity of GnRHR, and other representative sequences were con-
structed by the neighbor-joining method within the package PHYLIP 3.5¢ and CLUSTAL W method, respectively. The
results indicated that the GnRHR of the tongue sole was clustered together with those of all other fish GnRHR, for example,
the similarity was 90.1%, 89.7%, 79%, 78.3% when compared with striped sea bass, amberjack, trout, and medaka, respec-
tively. In contrast, similarity between the GnRHR of the tongue sole and those of human and mouse was much lower
(18.8% and 16.2%, respectively). Semi-quantitative RT-PCR analysis demonstrated that GnRHR was ubiquitously ex-
pressed in all tissues, although the expression level was not homogeneous. High levels of GnRHR transcript were detected
in gonad, brain and kidney, and other tissues had lower levels.

Key words Cynoglossus semilaevis, GnRHR, Cloning, Tissue-specific expression



