48 % B3 IR FER (B ABRERR) Vol. 48 No.3
2009 4F 5 A ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI May 2009

5% 5eh 5 & PCR ARSI B B Ik fa GH.
IGF — T 5 B Jy it i 37 B g 4 iR

Bmz'?, pike', & B, F ED, RIAL ARA, HER
(L ol k 4 A4l 5 TR AR B F & R K/ AL B AT B e ik
FpRNEFELEHE, A SN 5102755 2. RMFRAGHF AR, &R &N 516007,

3. LikERF AR, Lk 200090)

T . AT RD D IEMALEKBE (gowth hormone , GH) | 4 K ¥ FE 2k (growth hormone receptors,
GHRs) FIish ZREE K F 1 (Insulin-like growth factor-I, ICF-1) 76F1% &N EIOER, SRt TR S %
Jefa GH, GHR, IGF-1 & [E A 4EF B9, RBEGEAE TS RNA IR 8 0 B H R B, % PCR F=¥) 7 B3|
pGEM-T Easy #{f, £kl PCR P73, BRI FXE e EARRN, WEFERLEYE, M@ T GH, GHR,
IGF-I F: 2G0T 2 & PCR eI ik, 5 I MBOGR & & PCR G T 8% k4 GH, GHR H IGF-1 £
HFEBEN AT, GRERERMEAFTWE, BFPIEM GH 5 IGF-1, GHR1 5 GHR2 ) mRNA RiEF/E
—EMEHF; GHARAE CHRI fRAE BFIEM>, 8/ GH 5 ICGF-1, GHR1 5 CHR2 R ZF @i
HETHARME R ES/EM, H GH AR E @5 GHRI 445 EMEH,

IR BB PAEM; PORSERER PCR; GH; GHR; IGF-I; REMAL

FESHES: 7 SCEKERIEME: A STESHES: 0529 -6579 (2009) 03 -0074 -06

Development and Application of Nile Tilapia ( Oreochromis niloticus)

Growth Hormone , Growth Hormone Receptors and Insulin-Like
Growth Factor-I Gene Using Real-Time Quantitative PCR

MA Xilan"? | YI Shibai, ZHANG Yong', LI Yun'?, HUANG Weiren ', LIU Xiaochun ', LIN Haoran '
(1. State Key Laboratory of Biocontrol, Institute of Aquatic Economic Animals and Guangdong Provincial
Key Laboratory for Aquatic Economic Animals,Sun Yat-sen University, Guangzhou 510275, China;

2. Department of Life Science, Huizhou University, Huizhou 516007, China;

3. School of Life Science, Shanghai Ocean University, Shanghai 200090, China)

Abstract. To analyze accurately the roles of growth hormone (GH), two growth hormone receplors
(GHR1 and GHR2) and insulin-like growth factor-I (IGF-I) during early development of Nile tilapia
Oreochromis niloticus, methods of real-time quantitative PCR to examine GH, GHR and IGF-I gene ex-

pression were established. Total RNA was extracted from tilapia pituitary or liver tissue and the fragments
of target gene were amplified by RT-PCR with special primers. PCR product was cloned into pGEM-T
Easy vector. The success of recombinant plasmid was identified by PCR amplified and restriction enzyme
analysis. Variation of mRNA levels of GH, GHR1, GHR2 and IGF-I during early development of Nile ti-
lapia was studied applying real-time quantitative PCR. The trends of GH and IGF-I expressions were

compensatory,, which was the same as that of GHRI1 and GHR2. The expression of GH was significanily

« WFREHEA: 2008 -06 -19
EHE&WE . BRARFARGERIIA (30571425) ; TTARARHRIBBIHE (2004A20105001) ; Bl TR
RIFEBIE (PC20051054) 5 HJNZBe it sh AR B E (€207, 0201); J"ARARBOLER BT E
1EE®E N DHEE (1976 £4), v, 1t BRIEE: KB ; E-mail; lsszy@ mail. sysu, edu. cn




53

T4 PORSIRTSE R PCR AGIR Y B4k fs GH, GHR, IGF-I SR J7 vk ST R A A6 75

correlated with that of GHR1 instead of GHR2. The above results suggested that GH or IGF, GHRI or
GHR2 may play different roles during early development of Nile tilapia, furthermore, the actions of GH

may mostly mediated through GHRI.

Key words: Nile tilapia ( Oreochromis niloticus) ; real-time quantitative PCR; growth hormone; growth

hormone receptor; insulin-like growth factor-I; ontogeny
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Table 1 Primers used for Real-lime quantitative PCR analysis
EIR 77 3
B-actin-F  5'-GGTGGGTATGGGTCAGAAAGA-3'
B-actin-R  5'-GCTGTCGTGAAGGAGTAG-3'

GH-F 5'-ATTATCAAAGTCTGGGAGGC-3'
GH-R 5'-GGTAGGTCTCCACCTTGTGC-3'

IGF-1-F 5'-TCTGTGGAGAGCGAGGCTTT-3'
IGF-I-R 5'-CACCTGACCGCCTTGCA-3’
GHRI-F  5'-TAAGAAAGAGCCTCCTACCA-3'
GHR1-R  3'-ACTGTCGCTGAATGTCCAAT-5'
GHR2-F  5'-AGCACTGAGACGCCAAACGA-3’
GHR2-R  3'-CCAAAGATGAGCAAAGCCAC-5'
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2N 82 i 2 L. 2.5 mmol/L dNTP 2 L, 0.5 U/
pL TaqDNA fiff 2 pL. 10 pmol/L F FifEI ¥ & 1
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Fig. 1 Developmental changes of GH, GHRs and IGF-I
mRNA in Nile tilapia (n=3)
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[ AE o P L R B B T B, R T S R R R Y
KT, REFIEIE R B AE AR R A e 3 [H B e ik 1R
HET —Fp R F B

GH 7 IR R F M b R h il 2
PERIY, Safi A JE i A K 79I B U 36,
TEMTBERE G . 38 B 1 Chanos chanos BRFN 1 H R 4}
A B Epinephelus coioides, 2 By #EHEH M., 3 H
Iy BRI E CH mRNA 35504, R
MR BN GH R IEOLH AaFp R, AR
HREFIE . AT S IR TE e B B HE @ R 0
Al E] GH i mRNA &3k, 500 07055 B A2,
RARIE o DALk SeZEESRET BN | FRAG AR
e P AEER) GH mRNA J Rk GH 7EH N
WA PR BRI REME - 2 TR 2 A 5 B
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EREFZ—,

GH x5 H 4 5 32 & GHR 145 & 2 1E F.
GHR Z2—fhik5 GH R R, S EGMEER,
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Wil GH K m, (Bl THZ AHRN 1324, X
PYERKEREIFAEE, A3 GHR iRk
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b . EAR. HAREE, B2 %Ik S GHR,
BAT RHGE 7 H A 6845 CHR K e IR B+ &rh
KRB, H A< 88 i o 77 7 7 A 28 50 1Y
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B B et B A 2 I A AR LR,
W2 B D (A R BRI WN i A B, 7 - 13 H
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kBB, MM PR GHR T AE7E B B B 3k
B A B AR Bl EZEH.

GH M2 A & & B E FH bk B H:AE T4 40 B
(GHR) 4, TERET IGFs /S LH, IGF-I
SR G B A SR A K R B EEER, HTFIE
Rk IGF-1 iy £ B, (HiFL AR =
A IGF-1, MTIRIEB MW, B WmERT . 12
7 RKBIEILE 45 A K FUFBE IGF-I mRNA
(B8 s, 25 TR, J8mEE,
FFREFN AR TGF-1 20K B Feih KB T, B4R
3ETATRE 22 NTAE IGF-T 2 iR ik FE H
BN B, 90 RETFIA TR HAbWIgY
T, SR T RAERT, IGE-T 433 & K T
B, ARSI, R ShY ICF-T £ % ik
(% B A A AFTER DL A Ah R, (BRI 3k
HORRIERTIN, UK T IR SR 5. A et
ICF-1 SR TERCIE AT P R A%, £ 8
B ch PRI SR LA 00 TSRS 24 b, BRBG
W IGE-I WERIA 2 T, b EE 13 ~17 d
R E BN 3G R I 3k K, 25 IGF-1 381k
W BT AR RS NEEES, RS
JEfh IGF-1FES2AEON e L, 2 W7 rh F KK, 3
AR EIT TR, 78 6 - 10 H it 3E ik By,
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% % A0 FIL 6 TCF-T 2k 048 B 14 Ak [0 7775 1
R, XA S PR ARG & B RN IR DG
B,

ARG EZI, RSP EafERPRET IR
i, GH 5 IGF-I, GHR1 5 GHR2 )ik 7 HE—
SEREAME, H GH 5 GHRI 9 3 1k 45 b f# 3
B, 7-13 HidfFf, GH FEBMAL, GHRIL I
RE|FEik, TWlkkt GHR2 RxBES., RIEREE
JE 0 LR B RIS, 7 F R BT O A 5
242k, HMHEMTEZRE IR 0 -7 HIbFa i
MFE B9 GH mRNA 36357 F 2 R AHEM GH,
T 7 BRI FERE A, JUBRUEAY GH BEZ IH Ok,
ML B 5 R TP IR6 s GH, (H3Rik
BIf. 7EXABBE, {F IGF-I mRNA #kH &,
U [ AR IGF-1 AT GEXT A i A K R B £
YEF, LAiR%S GH AN R, 74, GH Rk 5
GHRI Bk 2 REIEMX, 5 CHR2 B3k T



53 4

Ty 24, BOLSLHTE B PCR GRS Bkt GH, GHR | IGF-I 3[R J7 gk ny Bz B 4 B 9

BLRARSCE, 87K CH ATRE R 20E 5 CHR fY45
FrEfE A, GHR2 fF Jy— Fp e £ 98 o 7 2 BLHY £
W, AW frit— B RABI

B2, P ZAEaEBEMRENET S,
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