J. of Aquaculture
Vol. 18(4) : 293-298, 2005

A=, Acanthopagrus schlegeli®] GTHB 32 ¥kl 2 A

e LUSERTLY
- Journal of Aquaculture
©Korean Aguaculture Society

Bl &l =

SHAol] v %]+ GnRHa%l &3}

A", 3, A,
g=eled

b5

s sop ey

pogRheaL At e op okt

Effects of Gonadotropin-Releasing Hormone Analogue (GnRHa) on
Expression of the Gonadotropin Subunit Gene and on Synthesis
of the Sex Steroids in Black porgy, Acanthopagrus schlegeli
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We examined the effects of GnRHa on expression of the gonadotropin subunit gene in the pituitary and on syn-
thesis of the plasma sex steroids (testosterone and 17B-estradiol) in protandrous black porgy. Fish were injected
intraperitoneally with 0.2 ¢ GnRHa/g and then both the pituitary and the plasma were sampled 0, 6, 12, 24 and
48 hours after injection. The mRNA level of the FSH subunit increased at 6 hours post-injection, while the LH
mRNA levels expressed are same with or without GnRHa treatment. Also, GnRHa stimulation caused a significant
increase of the plasma testosterone (T) and 17B-estradiol (E,) after 24 hours. The homologies of black porgy FSH
to red seabream, Pagrus major FSH, snakehead fish, Channa maculata FSH and striped bass, Morone saxatilis
FSH were 83.3%, 79.2% and 76.0% respectively. Amino acid homology analysis using the GenBank and EMBL
general searches indicated that black porgy FSH has a high homology with yellowfin seabream, Acanthopagrus
latus LH (97.7% identity) and red seabream LH (83.3% identity).

Keywords: Black porgy, Acanthopagrus schlegeli, GnRHa, GTH subunit mRNA, Testosterone, 173-estradiol

N B

=£35= E(gonadotropm releasmg hormone, GnRH)O]
HakpA AQoll A8 GnRH 4842 A3 A, ol A
ZE=E(follicle-stimulating hormone, FSH)¥ AP s=8
(luteinizing hormone, LH)2| £H| & 2@ 3o g A2l so] ot
g 9 Azl Aty IR 9lth(Andrews et al., 1988;
Wierman et al., 1989). &3t ojF-o)A %= GnRH”} FSHS} LH]
Y& S0tk A37T 3591, Carassius auratus (Khakoo
et al., 1994; Melamed et al., 1998; Klausen et al., 2002), coho
salmon, Oncorhynchus kisutch (Dickey and Swanson, 2000), &

2} o}, Oreochromis mossambicus (Melamed et al., 1998) %

*Corresponding author: choic@bada.hhu.ac.kr

293

striped bass, Morone saxatilis (Hassin et al., 1998; Hassin et al.,
2000)el14] B vl glek. webA of 72 EIT Z*Z%%Oﬂfﬂ

B2 9P 8 AR A A B ke g v
Azl s e @ % e

HakrA AhoA EWEE glycoprotein EEE =
LH7}F 21w, 2k o8} B subunit® 74 = o

it FSHS}F LH
2] o subunit> ?Zﬂ_j =13 dhy |
EO] xggsm %

B subunit 7} T2
= 98-8 3k (Pierce and Parsons,

1981). &gk o) ié%% AzHRo| B8 2o BN A2

a7h gl 2 182

1997; Dickey and Swanson,

FSHe}

o] Z831 98-S welt)(Habibi and Huggard,
1998; Melamed et al., 1998).
FSHRE 271 w921 879 9l A2 o] Aol #AAstaL, LHP
£ A2 FEAS5, ag L uge gt A ok
(Mateos et al., 2002; Ando et al., 2004). L&} FA75of,

Oncorhynchus mykissol e #HE44 DA~ FSHBSH LHB
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mRNA®] L] BT 2715 A 02 Jeld 2™ (Gomez et al.,
1999; Kitahashi et al., 2002), ®13< 35, Pagrus major?] 73
o= GnRHaE A&t w LHBR mRNA ¥ % LH7}
75t ¥, FSHP mRNAE W3lE RojA] gtttz B3}
Sth(Kumakura et al., 2004).
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ARNAIA(2004 128)°] GnRHa (des Gly'*-[D-Ala’JLHRH
ethylamide, Sigma, USA)E AF(2)F 0.2 pgo 2 E7FFA} 8}
AL FAFS A He) 100 prF I8 2SS AL &
FARIATE FAL 50, 6, 12, 24 2 487 7HA 0] Zhzt supE A
= 7ol € g2 SRS AFH [T

HMEY % B

AL sk HEAE FAIG mhE ARk nlREne
2RE AFT F, AR EC, 10,000 rpm, 58)8le] A&
g 3R B4 7
A F- A E AH 5] total RNA & Al7HA] -80°C
o BAsIdiTh 7 T9F Ex= 27k T RIA kit (DSL, USA), E,
RIA kit (ADLTIS, Italy)g AH8-5te] ®ATHG A (RIA)S.E
A48T

GTH subunit #HXIS] RT-PCR X Z2ts}

-80°C 2412 ¥ELoH EAF<2 GnRHa FAF & A7)
HZ Q" 2AEe H3AI=5E Total RNA Extraction
Kit (Promega, USAYE M43l total RNAZS F23153T. FSHp
3 LHPB cDNA9] SFE 5t oln] dagle o o7 EY
A7 E S FI= ot FlE7HS BaA & BEHA 9]
= 99X FSHB forward primer; 5-ATG CAG CTR GTT
GTC ATR GYA G-3'9 FSH reverse primer; 5-ACT CGC
AGR TTC TGG CCA CA-3'E, LHp forward primer; 5-ATG
TTG GGT TCC TTC CTG GGA-3'¢} LHp reverse primer; 5-
TGC AGA AAT TGG GCT GCA GG-3'E 7z} A A|8lo] Reverse

transcriptase polymerase chain reaction (RT-PCRYS A8 TH
RT-PCR2 SuperScript™II Reverse Transcriptase (Invitrogen)
£ ARE3H 50°CNA 3087 AL v F, @3S 94°C
oA 287}, 94°Co)lA 1537}, 56°C (FSHB) E 58°C (LHB)
A ZFz} 3027F, 68°Coll A 45%7F & 353] AAEAL, AR
HH-S 68°ColA] sE AABIT ©1F- S %% PCR A2
1.0% agarose gel2 %7145 3 -, GTHB subunit mRNA2]
e YREEE GAAR] B-acting] A F| gt &R
3halato] 33l Th, B-acting] primers= forward primer; 5'-
TCG AGC ACG GTA TTG TGA CC-3'9} reverse primer; 5'-
ACG GAA CCT CTC ATT GCC GA-3'Z AA3le WEEE
AR AR

7 |ufdel #N

A% FSHBR ¥ LHB TH-2- pGEM-T Easy Vector (Promega)
o] 44t ¥, o] & gt DHS5aoll F@xgksto] FAE colony
£ "j<¥ste] LaboPass Mini Plasmid DNA Purification Kit
(Cosmo Co. Pl 23} plasmid DNAZ- A3t 2 #1¥ plasmid
DNA®] sequence BH2-2 ABI DNA Sequencer (Applied Biosystems,
USAYE olg-ste] d71aES s

EAEY

7t AP AFHZTE LR ARG Abele] F9A {5
SPSS-EA| 7 7] A] (version 10.0)°]] 2/3F One way ANOVAS
A3ty F Aozl A (LSD)S-2 Ha7ke] §-2143 (P<0.05)S
A3t

]
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FSHp % LHP cDNAS H=M

7732 FSHB ¥ LHB S°]& < primerE ©]8-3F RT-PCR
o 9l3te] Z+zt SZEH 289 bp E 376 bp2] cDNA F7lujd
< ARl |7ide] 24 ¥ AE FSHP F7vde
427} databases] GenBankollA] o}o]i=at 242 Bole] &
A3}, 25 FSHP (Gen at al., 2000)2} 83.3%, snakehead fish,
Channa maculata FSHP (Chatterjee et al., 2005)2} 79.2% =
striped bass FSHB (Hassin et al., 1995)%} 76.0%2] AF5A]o]
el thFig. 1). EESF LHB yellowfin seabream, Acanthopagrus
latus LHB (L11722)¢} 97.7%, 2% LHP (Gen at al., 2000}
96.2%2] =& 454L RItH(Fig. 2).

5l GTH mRNA 23

GnRHa g}l wh2 514 GTHP subunit mRNAS] 23
& 218 23, FSHB mRNAS] Zd3e A7) A]e) v]3t
o A fojHoz F1E o AR Ashe ARS
B thP<0.05) (Fig. 3). LHB mRNA2] 23 zke AF/)A)A]
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bpFSHb  1:MQLVVMVAVVLLTGTGQSCRFGCHPTNISMPVESCGGTEFIDTTICAGQCYHEDPVYLSH
rsFSHb  1:MQLVVMAAVLVLAGAGQGCRFGCLPINVSMPVESCGSNEFIHTTICAGQCYNEDPVYISH
sfFSHb  1:MQLVVIAAVLALTGAGQGCSFGCHPPNISIPVDSCGITEYIYTTICAGQCYHEDPIYIGH
sbFSHb  1:MQLVVMVAVLALAGAGQGCSFGCHPTNISIQVESCGLTEVIYTTICEGQCYHEDLVYISH

* ok k k ok * ok Kk ok kk ok kkk ok ok K * Kk k ok * ok kkkk kkkk kk * *

bpFSHb 61 :HDWAEQCRTCNGDWSYEVKHIDGCPLAVTYPVARTCE
rsFSHb 61:HDWAEQRTCNGDWSYEVKHIDGCPVAITYPVARSCE
sfFSHb 61:HDWTEQKICNGDWSYEVKHIHGCPVAVTYPVARNCE
sbFSHb 61:YERPEQRICNGDWSYEVKHIKGCPVGVTYPVARNCE

* % dhkhkhkhdkhkhkhk Khki hkkkhkk kK
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Fig. 1. Comparison of amino acid sequences of the black porgy, 4. schlegeli FSHB (bpFSHb, AY921613), red seabream, P. major FSHB
(rsFSHb), snakehead fish, C. maculata FSHP (sfFSHb) and striped bass, M. saxatilis FSHB (sbFSHb). The amino acid sequences were opti-

mally aligned so as to match identical residues, which are indicated by asterisks.

bpLHb 1:MLGSFLGASPSIWPLAPAEAFQLPPCQLINQTVSLEKEGCPKCHPVETTICSGHCITKDP
ysLHb 1:MLSFFLGASASIWPLAPAAAFQLPPCQLINQTVSLEKEGCPKCHPVETTICSGHCITKDP
rsLHb 1:MLSSFLGASPSIWPLAPAEAFQLPPCQLINQTVSLEKEGCPKCHPVETTICSGHCITKDP

* K khkkhkk hhkhkdhhkhkdk dhhkkhkhkhkhkhhkkhhkhkhhhkhrkrhhrkkkhrrhhrRxhddikdhii

bpLHb 61:VMKTRYVYQHVCTYRDLHYKTFELPDCPPGVDPTVTYPVAVSCNCGLCAMDTSDCTFESL
ysLHb 61:VMKTRYVYQHVCTYRDLHYKTFELPDCPPGVDPTVTYPVAVSCHCGLCAMDTSDCTFESL
rsLHb 61:VMKTRYVYQHVCTYRDLHYKTFELPDCPLGVDPTVTYPVAVSCNCGLCAMDTSDCTFESL

Khkhkhhhhdhkkhhhhkhkdhhhkhhhkhhhhhkhh dhhhhhhbhhhhhhk khkhkhkhkrhhkdhirkxkhrk

bpLHb 121:QPNFCMNDIPFYY
ysLHb 121:EPNFCMNDIPFYY
rsLHb 121:QPNFCMNDIPFYY

Kok ok ok ok ok ok ok ok ok k
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Fig. 2. Comparison of amino acid sequences of the black porgy, 4. schlegeli LHB (bpLHb), yellowfin scabream, A. latus LHB (ysLHb) and
red seabream, P. major LHP (rsLHb). The amino acid sequences were optimally aligned so as to match identical residues, which are indi-

cated by asterisks.

c = " ab of ¥lgled 122170l F71er A o= VeV O}, GnRHa A
2 ol ab 2ol mE §o]#e] Aol Kolx] BAITHP0.05) (Fig. 4).
o a a
s ERTHEESE
s 107 GnRHa 2o me 24 To} E,] M= Fig, 59 Lep)
g k. 84 T Frt AWM 65.0:7.1 pmloldd Zol,
T 0 247100 144.0+67.3 pg/mlE 28] A= Z71ste] (P<0.05), A
E’ HEEAIR 48217 el HER] 146.0+68.8 pg/mlZ VHE}
0 WUtk 8% B, w5 A@/MAA) 9.0+0.7 pg/mlelA™ Flel,
0 6 12 24 48 24N RE] 21,1454 pgmlE Fo]aH F71el7] AlAbsked,
Elapsed time (hours) HARFTEAIQ 48A 7ol HAER] 33.3+14.7 pg/mlE e}
Fig. 3. Time-related effect of GnRHa (0.2 pg/g) on FSHB mRNA M, 87 T} =0} wistel $ARRE 3 vehliich

levels in the black porgy, 4. schilegeli. Total RNA was extracted 0,
6, 12, 24 and 48 h after treatment, and 1 pg was used for RT-PCR.
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Fig. 4. Time-related effect of GnRHa (0.2 pg/g) on LHP mRNA lev-
els in the black porgy, 4. schlegeli. Total RNA was extracted 0, 6,
12, 24 and 48 h after treatment, and 1 pg was used for RT-PCR. The val-
ues are percentage increase relative to control value. The expression level
of each sample was normalized with respect to the of B-actin signal, and
expressed as relative expression level. Values are means+SD of
these three experiments.
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Fig. 5. Time-related effect of GnRHa (0.2 pg/g) on testosterone (A)
and 17B-estradiol (B) plasma levels in the black porgy, 4. schlegeli.
Values with dissimilar letters are significantly different (P<0.05)
from each other. Values are means+SD of these three experiments.
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ol<=Al FSHP S LHB mRNAS] WA= 3l 44isaie]
AE T9} E0) WA slE 2ARsach.

AutE 0 2 Tl FolA GnRHE HAAH 7} JAH 2ol =
e zdehe $03 2202 W35AU GTH mRNA

pSAGAS
o] W3S &3l BF GTH 52 FHAIRo2A AAA
ek g oujeks S8t Mateos et al. (2002)2 AETA F
FA17] Aej¢l sea bass, Dicentrarchus labrax®) GnRHaZ *|
Z319& ), FSHB= <#E ¥, LHR mRNAE 208 = &
7tslgen, @4 LH v% Eg S7eidohal Rarsteleh.

3t GnRHE A3t striped bassellAl= LHB mRNAS] @&
FSHB mRNAKT} B =4 UElstth(Hassin et al., 1998).
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