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(Danio rerio) (Daniela
etal,2013) (Oreochromis
niloticus) GH, GHR mRNA ,
(Breves et al, 2010)
GH/IGF , GHR
GH IGF
(Lateolabrax maculatus) ,
( , 2001)
(2013)
1 )
16—17,
GHR
GH/IGF ,
, GHR
GHR1 GHR2 ,
, GHRs
GH IGF-1 ,
GH/IGF ,
1
1.1
78 (803.5449.8)g,
(40.5%1.4)cm ,
( 32),
, (17.5%0.4)°C 3d
6 , 3
, 4
(0.6>0.8><1.0)m’, 6
; 12h
4 8, 16 0 9:00 21:00

3/4,

24 48 96 144 192h

4 8:00 , MS-222
14 (
),
-80°C
1.2 GHRs ¢cDNA
, Trizol RNA, Biodropsis
BD-1000 RNA , 1%
RNA PrimerScript RT reagent
Kit cDNA -80°C
RNA, Smart™ Race cDNA Amplification kit
S cDNA
GHRs , CODEHOP
(D PCR : 94°C
5 min; 94°C30s, T, 30s, 72°C60s, 35 ;
72°C10 min 1.5% PCR ;

x1 HEETESRAEESY

Tab.1 Primers used for cloning and qPCR of seabass

Primers Sequences (5'—3") Tw(°C)

Fragment 62
GHRIF GTRCACATCMGCTGCAGGATG
GHRIR TGAGTTGCYGKCCAGGAGAC

GHR2F GRWSACKTTCCGCTGCAGATG 60
GHR2R TCRATGAAYTCCACCCAGGG

5'RACE
GHRIF1 GGAAGGCATCACATTGCTGACCTGGGC 68.1

GHRIF2 AATCTGTGCTGCTGAGAGACGACAATGAG 64.9
GHR2F1 GCCACTAAACACAAGGCACCAAAGACGAGC 67.5

GHR2F2 GCAGCGTCATCCATCCCATCTCCACATC 67.9
3'RACE
GHRIR1 CATCCTGAGTGGTGGAGGTATGGGTGGC 69.3

GHRIR2 CAGACTTCTATGCCCAGGTCAGCAATGTG 66.3
GHR2R1 ACTGGACGCTGCTGAACGTGAGTTTGACC 67.7

GHR2R2 GAGTCCGCAGATGTGGAGATGGGATGG 68.1
qPCR
qGHRIF GGGTGGCCTACCGTCTTATG 60
qGHRIR CCCTGGTTGTCCTCCTTCTCT
qGHR2F TGTGGAGATGGGATGGATG 60
qGHR2R CGACACTTTAGACGGGATGA
qGHF  GTTCTCTGTCTGGCGGTTC 58
qGHR CCTTGTGCATGTCTTTTTTG
qIGF-1F  CGCAATGGAACAAAGTCGGAATAT 62
qIGF-1R  GTGAGAGGGTGTGGCTACAGGAGA
qB-actinF CAACTGGGATGACATGGAGAAG 60

qB-actinR TTGGCTTTGGGGTTCAGG
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SAGECREATION 1 GHRs
, TIANgel Midi Purification kit , GHR1
; pEASY-T, ; Trans-T, 28 , GHR2 19
; 37°C ; , GHR1 FGEFS, GHR2
; PCR ; FGGFS ,GHR1 7 , GHR2
6 ,GHRlI 6 ,GHR2 4
SMART™ RACE ¢DNA Amplification Kit
5’ 3’ GHRs , Primer5 Box1 Box2 , GHR1 8 ,GHR2
UPM 1), RACE PCR 4 (GHR1:1 2 3 4
RACE PCR 5 6 8§ GHR2:1 2 3 4 7 8)
DNAMAN (GHR1:1 3 4 5 6 7,GHR2:1 2 5 06)
1.3 GHRs (GHR1:1 2 3 4 5 6 7
DNAMAN 8 GHR2: 2 4 5 8) GHRs
s Signal P 4.1 server ; Scratch 2 R GHRI1 R
NCBI Blast GHR2 ,
, DNAMAN GHRs GHRI1
GHRs GHR2 36.09%
, Clustal X MEGA 4.0 , (Neighbour- 2.2 GHRs mRNA
Joining, NJ) DNAMAN 3 , 14
GHRs mRNA , GHR1 GHR2
1.4 GHRs IGF-1 GH PCR GHRI1 ,
GHRs GH (GenBank: L43629) IGF-1 ,
(GenBank: JQ327805)cDNA (D GHR2 ,
[3-actin , 14 GHRs ,
, GHRI1,2, IGF-1 ,
GH SYBR Green Premix Ex GHRI1 GHR2;
Taq™ (Tli RNaseH Plus) ABI step one plus , GHR2 GHRI1
PCR 3 2.3 GHRs IGF-1 GH
, PCR : 94°C 30s, 94°C Ss,
T., 30s, 40 : p-aact GHR1 GHR2 IGF-1 GH (
, 4) 24h | GHR1 , GHR2 GH
1.5 IGF-1 GHRImRNA
+ (Mean=SEM) ,  96h 96h  192h
SPSS 19.0 Duncan’s GHRI1 GHR2 mRNA
,  P<0.05 96h ;
GHR2 mRNA  144h , 144h
2 192h GH
2.1 GHR1 GHR2 ¢cDNA mRNA 96h , GH
GHR1 cDNA 2436bp, mRNA  144h , 144h  192h
1911bp, 637 ; GHR2 cDNA IGF-
2940bp, 1746bp, 582 ImRNA  192h ,
GenBank: GHR1, KF601961; IGF-1 mRNA  144h 192h
GHR2, KF770840 GHRs , 192h
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1 GHRs
Fig.1 Multlple sequence allgnment of GHRs
; ; ; motif; ; :
Box; GenBank: GHR1 (Lateolabrax maculatus, AGZ80756), filfi GHR1 (Takifugu rubripes,
BAKS86396), GHR1 (Anguilla japonica, BAD20706), GHR2 (Lateolabrax maculatus, AHG94936), filfi GHR2
(Takifugu rubripes, BAK86397), GHR2 (A4nguilla japonica, BAD20707), GHR (Huso dauricus, ABO70345), GHR
(Pelodiscus sinensis japonicus, AAG43525), GHR (Xenopus laevis, AAI70238), GHR (Gallus gallus, AGG38007), GHR
(Homo sapiens, AAAS2555)
5 3

>

GHR2

GHR1
GHRs
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87 Black porgy GHR 1 BOX1 (P)
41 100 L vellowfin seabream GHR1 ’
Gilthead seabream GHR1 ; Box2
Grouper GHR1
v Seabass GHR1 BOX1 , Box2
L Nile tilapia GHR1
97 e tilapia , GHR1 GHR2 4
Fugu rubripes GHR1
68] L————Rainbow trout GHR1
Zebra GHR1
7 Japanese eelGHR1 (Wang et al, 1996) , GHRs
Japanese eelGHR2
Fugu rubripes GHR2 GH GHRs GHRs
92 Nile tilapia GHR2 GHRs
100 Grouper GHR2
Seabass GHR2 > GHRs
Gilthead seabream GHR2 0
— Black porgy GHR2 GHR1 GHR2 30.09% (Sparus
100 - Yellowfin seabream GHR2 latus)GHR1 GHR2 36.7%( ,
Huso dauricus GHR
Frog GHR 2011) GHR1 GHR2
99 ﬂ:l’rionyx sinensis GHR
100 Chicken GHR ’ GHR1 ~ GHR2
—_— 99 _:Mouse GHR , GHR1 GHR2
0.1 99 Human GHR
, GHRs s
2 GHRs N-J GHRs GHR2 GHR
Fig.2 The Neighbor-joining tree of deduced amino acid GHR2 GH
sequences of GHRs ’ ’
GenBank: GHR1 (4canthopagrus schlegelii, AAN77286), GHRI1 SL GHRs
GHR1 (Acanthopagrus latus, AEW29011), GHR1 (Sparus
aurata, AAMO00431), GHR1 (Epinephelus coioides, GHRI1 GHR2
ABM21632), GHRI1 (Lateolabrax maculatus, AGZ80756), ’

GHRI1 (Oreochromis niloticus, ABK41365), fil] GHR1 GHR1 GHR2,
(Takifugu rubripes, BAK86396), GHR1 (Oncorhynchus mykiss, s GHRI1
AFC87830), GHR1 (Danio rerio, NP_001077047),

GHRI (dnguilla japonica, BAD20706), GHR2 (BAD20707), ’ ’
fiilfif GHR2 (BAK86397), GHR2 (ABK41366),
GHR2 (ABM21633), GHR2 (AHG94936), GHR2 GHRI1, GH/IGF
GHR2 (AAT76436), GHR2 (AAV83932), GHR2 , GHR2
(AEW29012), GHR (Huso dauricus, ABO70345), , (Epinephelus coioides)
GHR (Xenopus laevis, AAI70238), GHR (Pelodiscus sinensis .
(Li et al, 2007) ( , 2011)

Japonicus, AAG43525), GHR (Gallus gallus, AGG38007), GHR
(Mus musculus, EDL03404), GHR (Homo sapiens, AAAS52555)
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(Acanthopagrus schlegelii) (Jiao et al, 2006)
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Fig.3 Relative expression levels of GHRs mRNA in tissues of seabass
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3.2 GH/IGF GH GHR (Pierce
24h GHR1 , etal,2007) GH GHRs ,
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CLONING OF GROWTH HORMONE RECEPTOR AND SALINITY EFFECTS ON
THE EXPRESSION OF ITS RELATED GENES IN SEABASS
LATEOLABRAX MACULATUS

ZHANG Pei, CHI Mei-Li, WEN Hai-Shen, QIAN Kun, NI Meng, ZHANG Ya-Chen,
HUANG Zheng-Ju, SONG Zhi-Fei, CHAI Sen-Hao
(College of Fisheries, Ocean University of China, Qingdao 266003, China)

Abstract Growth hormone receptors (GHRs) as the key part of GH/IGF axis play important roles in individual
endocrine. From the cDNA sequence of seabass Lateolabrax maculatus, two GHRs were cloned by rapid amplifycation of
cDNA ends (RACE). Acute salinity regulation experiment contained three groups: seawater, half-seawater, and freshwater.
Hepatic GHRs, insulin-like growth factor (IGF-1) and hypophyseal growth hormone (GH) were determined after 24h, 48h,
96h, 144h, 192h by qPCR. GHR1 and GHR2 were 2436bp and 2940bp in length, encoding 637 and 582 amino acid,
respectively. GHR1 and GHR2 contained different putative signal peptide, extracellular domain, transmembrane domain,
and intracellular domain. Expression level of GHR1 was higher than GHR2’s in brain, kidney and gill, but in muscle,
pituitary, liver, caecum, thymus, and heart, the opposite. GHR1 mRNA was constant, while the levels of GHR2, GH, and
IGF-1 decreased in 24h. Compared with seawater group, the half-seawater and freshwater groups had higher expression of
GHRs, IGF-1 and lower expression of GH. Therefore, the GHR1 of seabass is probably the somatolactin receptor. GH/IGF
axis participates in osmoregulation, and may improve the levels of GHRs, and further activate the expression of IGF-1.

Key words Lateolabrax maculatus; salinity; growth hormone receptor; growth hormone; insulin-like growth
factor 1
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