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EETRETTHELHERXER AR ERHREETREOHRRLET ok
T EREES SRR ALSHR R SRES AR LHEEWERFS L, BRNBEROES
TABEANER TR, KRR ERARRS, BREMARREXTREGRNRE 2 H
IRHEKT LR BN~ ERENREN aRNER, RENREEEASBERAMNNE BE S
fTAg. MEIANHEAFWBRELERTMA. KFASARNER AE. RARRESHRES
BEANT RSN SRR EFRT aHK, Bil, TRAXKRREESR. REERMNENHRD
SIEANMEFRXES B, FERNEERERENFIRAZ— AXURERIMERAXTE
RSN EEN TRITRAN RIS RE—FTR T,

BRTERP,EEF-LFHEE, X PEHREIER(EF), EREREMNHER(ET). AW
RARPAMNRENEORERERT T OSMI,

(—) RERH R MK (GoRH)

GuRH B—#+ k. REEAARNNSEREREE (GTH) #IFRS52W, &T GuRH
MeRERFARNEBRANER, EEKET HRAR GuRE SRAMIERSTRITN, BRT
GoRH ZEFHOFR. HR Klungland %1001 AT 4EZE 3 i %8 Bk 4555 GuRH
BB TE R, AR R — R AT T DNAF SIS, BB TE & W — AR R A REF (1000 B2
)BT REE 28 MEEREDEE WFANHBHRH GuRA(I0 )K) BBERFH, BEERE
% GoRH R R FRUY 5. I\ eDNA B[R A GoRE KEMFFS Shewood 3 [1983]
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RAESFERSOMER, £ 10 MERDE s MR ESH AR AL LHRE iR, HRA
T8N R BERAR, E CuRH DA 2 B RBRX R FIERT RN AR —F 1,
TES KFEN S RAthE4MR, MREE GoRH EEE YL by B frik.

(=) BE EREREERKAT(CRE)

CRF R—FRBBRET IREGRSSBRNRRABE. XFREETER 24— F LR W
HEERENEYER, AEXAEEETRT A% COF EERENEN L £. #EHN Okawara
Hl18o INETX A& T R RS B HPoly(A) RNA, $RIbHI&T DNA 3, IR h i i
%35 CRF jTHk#y cDNA o, h oDNA FFESHK CRF @4l MEERBREAR, SWHAX
(A B ORT AR, BAERMNAREREEL FHBERK, EE CRF 41 LIpHHE 8
R, 41 AEERBRERE C- BREAE-ARETR, SR IEEEHRTH,

= EBEYME

PIRHIFRR ARRBEDER GRS SUAMSKEE, DEE LRI RHE(ACTH), #R
% (PRL) RFREF (TSH) LKHE (GH), Ri:R¥e (CTHNRAZ AR E (MSH), &
I, Ono %[ 1080], Rand-Weaver H[1991] ZENMEBEHSBANE T —HFHIUME. 28
FEAENERS EREEORARERR —~Fk, RENRRLT GH 5 PRLEX RRE TR ##
# A ER R GH (Sematotropin)fl PRL(Prolactin)BA# X RK Y R JLAF 44 % Somato-
lactin (5 550), A H W H MMM hES, ZEERRER I HER—EAR EXFEEHSE
PR, EARBEMNFRELELF, A RE GHL PRL GTH fSL [MANE LA RE. THE
SRmEL 4.

(—) HREF(GH)

GH REBAAHARERSSBH—HEEEaNE, ExTLEIBRESA XN EE. B
B, EEnEER GH &8, TRIARRE &G A KN E LR, 1992], fi¥m&aEn GH 5B
MISBEWNEER 4 (OEHSAENMNE CH H5:(2) /M0 CH XEABEAIBHIND, &
H¥&3#REMNE GH, EXFAIE, ERIREEEEEA,. ENREERRE LEAEKYHF
AR r—, BE—RERAL GH oDNA FIREHE[ Sekine %, 1986 1R B = -$71F 10 4, BEEE
T 16 fr ik EART GH BER oDNA TEMNIR(RL. TESRILHES &2 sk HH
T g,

CEFEERE, BRESAIR, KEEE, Ha, MUFEa RAaRLRAXENGBAT
GH EH, Agellon £[1983] MIL#R BERE CEMFHEN CH BRTE, FRSRERM GH &
B &1 4000 BEEX(bp ), 6 fHAEF MR FI, T6bp; 11, 140bp; 111, 117bp; IV, 166bp; V, 147
bp 1 VI,568bp )l 5 AM&F(RETF I, 486bp; 11, 138bp, III, 443bp; IV, 116bp; V, 246bp)4E g,
SEER AR MM CH EFLSH—4ANE TH—ANEF. TR GH RE '/ 3%, &0 AR
%8 GH mRNA REREXAEER 5,08 GH & E 40 LA 2 14, "%tﬁ?f‘#ﬁ GH %1
R G IS ME T £ Johangen £, 1989), SEMedilt, P CHXERRbH 6 4
SHBTH B MRS TFER,BEESIMES . (L4 1700bp 4% (Ber 1 Daniel, 18927, & M
£ GH 2HEMNENS ERERATH, REFAMETHLIAET, B4AEE h £ 2400bp 4 &
[Chica %,1990;Zbu %,1091], FH/LFBAMEA Y GH EEERARILETE 1.
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Table 1 Summary of gene engineering researches in fish growth hormone

Fh * r%néﬁ) * B Fe

ST (Salmto gairdneri) cDNA Agellon ChentlQSG] % MH

Rentior-Delrre #[1888] Lt F B

GH %H Apellon #[1988) % H

KIS &1 (Oncorbyhchus keta) ¢DNA Sekine %[1986] B &

KT B dE ( Salmo salar) eDNA Torens ¥[1988] = H

_ GH %  Johanson %[1989] & R

oM IS 1 (0. ischawytscha) eDNA Hew #£[1089] mEA

FrrEE1992] T H

50 4 (0. Kisatch) cDNA Nicell Z{19387] % H

Gonzales-Villasenor £[1988] % H

i (Pagrus major) cDNA Momots 2[1988a] B &

445(8, aurata) cDNA Fankenstein #[1991] LLEH

HA 4k ( Paralichthys olivaceus) cIINA Momota ZE[19880] B &

Wi £z (Serida quingueradiaia) e¢DNA Watahiki 25[1988) H x
Sato #{1088]

S (Tharnus thynrus) cDNA Nonaka %1989 H X

JE.B 1 1k fu (Tilapia nilotica) GR #FE  Bor fil Danie[1992] KB

cDNA Rentier~-Delrue #[1989h] EL IR

Chao %[1989] =

¥ (Cyprinus carpio) eDNA Koren %[1989] REF)

: GH £H Chiou %[1990] e B

¥k { Hypophthalamichithys molitriz) cDNA Chang %[1992h] e o

ME(H. nobilis) cDNA Chang Z[1992b] & &

B # (Clenopharyngodon idellus) cDNA Hoe #:[1989] &H

U @ HfEEH1oo) o=

8t (Anguilla japonica) cDNA Saito Z[1988] B &

KR ~o—-—n——a— \ pen —=——4

.![K-u———-.——-—-——-:—gz_:_
RVt om——a-mmr—
JEM -0 ————
A O
R -0 m— ey
B 1 JUbsmkfng s GH RRSHZ R AETF, B BFEY
ABT, O: BFETHENABFILS]IEBer 1 Dantel, 1992]
Fig. 1 Comparison of the GH gene styueture of several fighes
and mammalian (—: Introns, [l: Coding region, [J: Transeribed
and untranglated regions) [ From Ber and Danisl, 19927

f cDNA HBEHE, BB T4 16 A GH 1y oDNA 7, Hzkny Sekine %1985 RAEM
K Brs sk cDNA STRHREIET GH ity oDNA, 3R A K% 1120bp, 75 6 #3 64 4> bp 1 8’ 34
496 4~ bp BIAELEFAILIK 630bp iy OH ik MFSRT, & OH 3tk 210 MERHREER o7
20 A HERIK, 188 R B GH F5, RE S WA Chang % [1992bIAEIRE cDNA T8 hifis 4 #155
GH # ¢DNA %, 325 H 4 K% 1160bp, A5 22bp #3 5 4 FEZ X ,630bp (9 OH ¥k HMK
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F2 GRZTMAX CHE (REERBE A SHERLR
Table 2 Cmparison of amino acid number and homology analysis

of fish and mammalian GH

FooH GH mRmiy Hkpes & CHER®(%)
N 188 - —
i 188 100
N LR 88 99
RAFE 188 97
H 188 68
X ® 186 68
B A& 188 67
KR 185 66
FEa 187 64
& A 187 60
B A 190 44

A4 191 37
A 19 36

B HES HFR®IE1988)#1 Chang Y, 8.45[1992b],

500bp ) & FEREK, 5D A—#, 9% CH fikdn 210 M EERER, B oONA HEFEk
BHEESFN ToMad OH s ies, NEaRREAN G ~REENARELE TR 2
3% GH RH(R DNAWBEENABAEH % CH MR LaR"S ENEBFIART
TR RER, Sekine [ 1985 kBt GH cDNA 845 KIF T M (Eschorichia coli) i1, &
SERED TR T.RDREL TR T ABS A GH B, FEANELEESN 6%, BE, —&
PPN AL S PR R4 A% O 1 oDNA HEFRUEMEN, HEB TRERRNHBE,
BREREN—RARLTH 0, AREAAMARTINA OH &M £ 35 KRR,
BES A% M Donaldson #5,1070; Biki#k,1902), ETHAAYN OH pE KR, Bl —BR
i, Agellon ${ 1008 R MM W CH LM M4 e, RN e/e kEN, REREERE,
7 5 R STR RN, SR A LR A 2 K 50%, BolT ,Pootor 5[ 1001 148 MIM4h 24 7 B4 41 A TR

1 GHFEH 0. 1ug/s hE,—RAER K. ZHEREF & E‘Jiﬁﬁfa'ﬁﬁ%m 233%—204% , K
TR AL B R,

M3 &% OH DNAFEABITERBTTASEMAR
Table3 Expression of fish GHcDNA in E, Coli or in yeast

Foik O
Box bl (CH L@k B RANS) * =
H B E. Coli 16% Sekine 2[1985]
=T g E. Coli 30% PFRiFH(1088]
KR E. Coli 10% Hew %[1088]
kT GH I E. Coli Agellon 1 Chenf1986]
a# GH I E. Coli 10~-80mgGH/#- Rentier—deltne %{1991]
B dks E. Coli 10~20mgGH /7 Renfier—delrne Z{1991]
E. Coli GH & 8 Efka80%
;
&t A B 5 2~3% Nonaka F[1989]
.- = E. Coli 6% Baito Z:[1088]
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ViRE& 2 GH BEF (R DNA) ®E—AENRBETHEERETT. DA THEAAMHEMN
GH XEAZREMARCGUA)  ATHRERENHE, M2 ANMTER&A GH ZEMAFHT
B, BUXEARREENERANSER. RRAKANNON 00 ZRNIDTFHR AR HER &
MBS R T BN SR I Bt AR, TEX— T .2 Ee Chen % (1989]) Spliarirg -
GH eDNA SRSV BahFE4& ST HPEMERIEN G, £ ER&ah, k4F5.5%
Rl s A M GH oDNA  HA KBS T HRA: HEERSEEANEREENEEEKE R,
LIEFI# Fonkenstein #{1991] 34T T H4L# GH oDNA SRSV R FHEARRHEB SR
ERRSCEE, HrRBISMG oDNA CRssaRtkaiFBEw, REPRE Zhang, P. J. & (1900] L8
GH «DNA 5RSV-LTR Bg)7EAGHBIMI BN D, KB T hBAL Kk 205 WEERAk;
B, XBadkDsa GH DNA 1 BSV-LIR B FHEAFN TMIEHE S a kRIS nR
B, ZhSMEIRR BB ERND] 222 MR EEANMEEH/NA GH oDNA 57|, HAREE by
Ffathey 16% Zhang §,1991 ) Bl . REFE Zbu, Z. Y. F(1991 ¥ T RITHRE "2 A" @
£33 GH REZRNWESF, gk Du ¥ [1992] HERREGNEEHERSHTIABADS &
GH oDNA HA FHBH ARSI HITG, BT A REL KR 2—6 SHNEERA, SEWRS
SATHEE BN AT RONE K, B RAER. BEETAAER BLHESHMu sk &
R R AR i,

(Z) # 3 ¥ % (PRL)

PRL B35 GH MRS K¥E. PRL XN EDHRARTERENE TR 5%
ERAEMEALR, BF PRL EEARAR, HEXTRT A% PRL 2RESNHF. Kawans
51988 A A B Tk cDNA B hRE A PRL 1y cDNA 3B, HME TREERA, %
oDNA p 5 1l 3 W FEEX R PRL fRBRFER, b oDNA FABRSHAD S & PRL 693
& 210 MEEBAR R 28 PARE KAFF], 187 A~A K # PRL 55, Song, S. S[{198810Ik8%
KT & F AR T T RO, % F PRL oDNA £ 3% 1100bp, 4045 &' % 18 4vbp 1 & 3
407 A~ bp MFEEFF TR 633 4 bp B PRL Btk 8551, PRL 3 (ki1 28 MR ERAEE KR 158
A MR PRL RUFEUR, REA ML Chang 81992 ] 7% T £ ME S PRL &) oDNA»
BRI R0 % eDNA & 41170bp,f45 30bp K0 5 MREIEX . 510bp B & WK EX % 630bp
WSS FT]. 768 PRL isctn 23 MEER KNS KW 187 MEER KR % PRL A5, B

T4 BRBHARAR(PRLATEREBEAREELE
Table 4 Comparison of amino acid number and homology

analysis of PRL from flsh, chicken and human

B % FRL SR E Sk PRL FHiE=(%) * #H
BO# 187 — Chang 43,1992a
[, - 187 99.5 Chang #%:,1952a
EXi) =1 187 97 Yasuda £ ,1937
k] 187 69 Yasuda 2 ,1986
R RS 188 68 Song %,1988
1 o i87 TG Meruier &,1089

ZaEd Y 188 61

BEAIl 177 64
y o) 188 85 Hanlks & ,1089
A 199 80 Cooke %5,1981

Rentier-Delrae %5,1989
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BE&FERT)L#AK PRL N—24H, BHHTHREN PRLARERBARAREERT
4,

7E357#% PRL cDNA TEMNEM E . AREHR 198 TMEBEMAR T AT EHERNRE
s f PRL P&, A= R E ik B RAr 2—3%, Hew §[1989) ¥ E&HAMA LA PRL cDNA By
BEAFRR S RB RS REET PRL, PRAW 4 8 & & % 2—10%, Reolier-Delrue %
(198951991 T8 IF 4 MAT R E BT TR RN . BAF S PRL EXBIFEPRORE =R 10—
30mg/ F#H. s% PRLEKIE ENANFRAENREESRS. ETIRRENERERR
WEBBRENE TVH, AR TEREE LR GRS PRL VB TR RmFRd.

(=) {2 #% i #% #(GTH)

GTH R B4AHARSRSSBN—REEARE. TEABERRNEAESRNAR, R
W RBR HR RS, SRR, AR a2 GTH HFEALE (s F168) 2BZH M FRNERFY
BH, Wi GTH jyRETRFRE X~ FEE, HEEER, 1F - BEETRT 4 A GTHEX
oDNA THRERMFAMPIALTSE, Trinh 019861 A8 & FEik oDNA &R EKES GTH
B Ry cDNA TR, ZAUfEE 142 M RERER, B 23 ESR, 119 AR GTHS I
¥, Hew £:[1089] Bl ki k4 GTH 8 XA cDNA 35 Lamda pL Rz FEEBTERBHE S
RIBFEXAERT 8 EEL K FEFBARKLEREM 2--5%, |, Chang % [1000] Flgg GTH
eDNA fE#4H{ Chang % ,1988 ISk pk cDNA I ErhffinR R %% GTHs f1 8 WiEH) cDNA 31
B, EPSHEH, g8 GTH « T cDNA £ K869%p, fiE b 37 8lbp 7 3’ M 481lbp M AHER
LR 364bp MRIBAEF; ¢ FEFGR 1184/ HER, HP 2B/ HEEK, 5 MERBET. A8
GTH g Tt ¢DNA 2§ 664bp, Hh 5’ 351 8’ SRR E 7485 18bp it 110bp, KITEF N
423bp, B WHERFILE 143 HER, X5 24 NREBI, 1190 MR A TEE, S8 OTH fLh, M
GTH « X4 2 MRERSHEFR, 8 EXEH 4 MEXERSHAHA, REalEy % GTH B K #
HT# 5,

%5 SRSIEIN OTH TEMEBESLR
Table 5 Homology analysis of teleost and mammalian GTH subunits

RIE 3 GTH X§ FER(%Z) | Wi GTH k¥ RERE(%)

8cGTH % ¢GTH 88 seGTH 3 ¢GTH o7
scGTH 3f bLH 72 scGTH 3 #3TH 75
« aGTH % bLH 65 8 scGTH #f bLH 42
e(dTH # mLH 60—T70 scGTH 3 bFSH 40
bLH % hL.H 74 sGTH % hL.H 41
sGTH 3 LFSH 85

e3TH *f mLH 45—48

B (1) scGTH. Q#GTH; oGTH, @OTH; sGTH: x4 GTH: oGTH: 8 &GTH;
bLH,bFSH, 4 LH, 4#FSH; hLH: ALH; mLH: njf%LH,
(2) $H3IA Chang, Y. 8. #(19901,
HERFIN, S8 GTH e > B, LR SHAR LHs WE > A& ERANREERE, 1 8 EEM
BN, A ¢ TR SR HE 8 LEE RS, X B E R s
FHEHEIHEFE,

(P9) A K —f 382 (Somatolactin-SL)
SL 2 90 SR¥AALEERRERRBK DRI —FFNE KKK [Ono %, 1900; Rand-
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 Weaver %,1991; Takayama %,1991], X#h# &S GH 1 PRL FE— A FK, 2E T HRREKGH
%45, Ono %[1000] KNS EREDIBALHTOL, £ARERY, ZHASLNSTFEY N
28000 M/RWI, B — HARB AR EN- R - MEELEALBUETHESKER, AR, W
R etk oDNA T RRE T SL iy DNA, FFI4irRE5 SL cDNA 445 1600bp, (135 18bp
B 5 3 TETRSFR,890bp B9 8 SR EIRT R 693bp 1y SL ATk I AR, SL §iik 231 £
RBR, R 24 ANET I, 2074 5% SL ki, M5, Band-Weaver F[ 1001 IAARH 25K
R H T SL, Takayama % [1991] XK S £ SL PERFRHT THR, HHEB T SL EH, Hil
EEMERETRFT.

X SLg Iy A STheR B MR AN, (B8 T RAR U, A M SLATRR S M B RE /1, WIT £
K RUREFERARBEENEERFLLBEFEN SL NREFHREERBANATENSRE,

=R #

LR .ERIREERSREXFRNERETERERM, REBSATHEER. ETERE
i, CEREETAEFEE GeRE ZEERAEOA CRF ) oDNA, SHWET HRF 7. kLRE
AR ERS, NENER ENAREE Z X AMERE . FRAX T ERAERS X EREE (GHRH)
EZESH. DNA GEBHTHEFEMNVHT, TRESGARTERRREETENER FR 2
—. HEAREHFMET, [l CHZFATEFAARRR. LA0ERETE 20 MAXCHHRZEAR
oDNA, HFBTREARNEH GH &5, T-PRIEIP R CH fRE#aRE kL ER £, o
% GH BEHRBEHRTHREBRIDNE, BoEREHANK GH ER-FETHMFANREE SR
FH. #X—0E REHNS B LEERR, £, EEEVURERMEEK GH oDNA TR RE
BAEMERTEOET, KBET &K GH =R, SRESXERTEOVNTE S LATR E#, &
WE s RTHERETE, DS EREHT T HAK CH DNA WEg FHRNFERE KT, H#
REFFROREERZE, REETLER TEENBACHERBEHHESRERGTHES £4
WL, EERTHER AR, 6% GTH ZEETEFE, ANERHEZES SRR, B
SRIES TR ERMEN EK GTH FRAK oDNA T, HFERBHZIARPRTTREANKRE S
PERHAR. RERE T E4E GTH TRARELE o M s RS HE, B4 OTH R Es %
AOREET MR, 2, ARERARXEZEHIER MK RBCOARE IREREETA
IR, 2 B LR R EK Mk Rl — A F AR

$ ¥ X W

[1] RFEE%, 1900, MEMEARKTENHREAERBEEENNDIBHABEOGER, KELYER, 14
176—178,

[2] ®RiES,1002, EaEKNE DNA OO TFRRRPAAST, REPE,19:808—315,

[87 BRIk, 1002, MREEASBEMERIEN, A>=ER,16:91—100,

[4] EHHE,1988, AXNTFHA T {~DOREFHADKR, B, 42: 36—40,

[6] Agellon, L. B. and T. T. Chen, 1988. Rainbow trout growth hormone: Molecular clening of eDNA
and expression in Escherichia Coli. DN A, 5: 463—471,

[ 6] Agellon, L. B. ¢t al., 1688a, Structure of a fish {rainbow trout) growth hormone gene and its evas
lutionary implications, Proe. Nail. dead, 8ei, US4, 85: 5136—5140.

{7} -—-, 1988h, Promotion of rapid growih of rainbow trout by a recombinant fish grewth hormone,
Can. J. Fish. Aquat, Sci,, 45: 146--151,

[8] Ber, R.and V. Daniel, 1892, Structure and sequence of the growth hormone-encoding gene from
Tilapéa nilatica, Gene, 113: 246—280,



2 1 BRMABL: AAERREEETENIHRBERE 271

(93
[10]
(11)
[12)
[13]

(14]

(18]
£16}
(17]
[18]
(18]
120}
(1]
(22]
£23]
[24]
{25]
LZB]
(27]
(28]
£29]

{30]
(31]

(32]

[38]

Chang, Y. 5. et al., 1888. The primary structure of carp gonadotropin subunits deduced form
cNDA nuleotide sequence, Int. J. Pept, Protein Kes., 32: BE6—564.

——, 1980, Purificalion, characterization and molecular cloning of gonadotropin subunity of silver
carp, Gen, Comp, Endoerinol,, 78: 23—33,

——, 1992a, Molecular cloning of silver sarp and bighead carp prolactin. Gen, Comp. Endocrinel.,
87: 260—285.

———, 1892b, The primary structure of growth bormones of three ¢yprinid species: Bighead carp.
silyer carp and grass carp. Gen. Comp. Endocrinal,, 87: 286—393,

Chso, 8. C. et al., 1989. Parification of carp growth hormone and cloning of the ¢DNA. Biochem.
Biophys. Aeta., 1007: 233--236.

Chen, T. T. ¢t al,, 1989, Gene transfer, expression and inheritance of rainbow trout and human GH
gones In carp and loach, Abstracts of the first Inter. Marine Bisiech, Congress. September 4—8,1589,
Tokyo, Japan,

Chion, C. 8. et al., 1990, Tha complete nucleotide sequence of the growth hormone gene from ihe
comumon earp (Cyprinug earpio). Biochim. Biophys. dota., 1087: 91—84.

Cooke, W. C. &t al., 1981, Human prolactin ¢DNA stractnral analysis and evolutionary eompariso-
ns. J. Brol. Chem., 256: 4006—4016.

Donaldson, E. M. & al,, 1879, Hormonal enhancement of growth, In: W, 8, Hoar ¢t al. (Eds), Fish
physiology, 3: 4B5—500, Academic press, New York,

Da, 8, 1. et al,, 1892. tirowth enhancement in transgenic Atlantie salmon by the use of “211 fish*
chimerie gzowth hormona gene construct, Bio/Technology, 10: 176—181,

Funkenstein, B. ¢! al,, 1991a, Gene transfer of growth hormone in the gilthead sea bream (Sporus
aursts) and characterization of its pregrowth hormone cDN A, Gen, Comp. Endocrinol., 82;: 526.
—, 1991b. Cloning and sequencing of the gilthead seabream (Sparus aurats) growih hormone
encoding cDNA. Gere, 103: 243247,

Gonzalez—-Villasener et al., 1988, Molecalar eloning and sequencing of coho salmon growth hormeo-
ne ¢cDNA, fbid, 65: 239—248,

Hanks, M. C. & al., 1989, Molecular cloning and sequence analysis of putative chicken prolaetin
aeDNA, J. Mgl, Endocrinol,, 2: 21—30.

Hew, C. L, i «l,, 1989, Molecular cloning and eXpreagion of salmon pitu‘i'tary hormones. Fish
Phyaio, Biochem,, 7: 376—380,

Ho, W. K, K. ¢t al., 1989, Cloning of the grass garp growth hormone ¢DNA, Biochem. Biophys. Res.
Commun., 161: 12391248,

Johansen, B, ef ul., 1689, The complete nucleotide sequence of the growth-hormone gone from Atla-
ntic salmon {3almo salar). Gene, TT: 317--324,

Klungland, H. et ai., 1991. The gonadotropin-releasing hormone{GnRH) gene in Atlantic salmon,
Gen. Comp. Endocrinol., B2: 240,

Koren, Y. ¢l al., 1989. Carp growth hormone: Molecular cloning and sequencing of DNA, Gera,TT:
B08—315.

Kuwana, Y, T, ¢t al., 1988. Cloning and expression of cDNA for salmon prolactin in E. Ooli., Agri.
Biol, Chem., 52: 1033.

Lorens, V. J. &t al., 1989, The nuclerotide sequence of the Atlantic spalmon growih hormone sDNA,
Nueleic deids Fes., 1T: 2362,

Mereter, L. ¢t ¢l., 1980, Rainbow trout prolactin eDNA ¢loning in E, O¢li,, DX 4, 8: 119—125,

M. mota, H. #f al., 19883, Nucleotid» sequence of ¢cDNA encoding the pregrowth hormone of red
bream (Pagrus major). Nuoleic Acids Res., 18: 3107, .

, 1988b. Amino acid sequence of flounder growth hormone deduced from a ¢TNA sequence, Ny-
claic Aeids Res., 16: 10362,

Nicoll, C. 8, et al.. 1987, The primary siructure of Coho salmon growth hormone and iis eDNA.
Gen. Comgp, Endocrinol,, 88 887—-399.




272

* = ¥ ® 17 %

(34]

[38]

[38]

1871

{38)

[39]

4071

[41}

[42]

481

{447

145]

[46]

[47)

{48)

£48]

[50]

{51]

[52]
[63)

(54]

155]

Nonaks, M. ¢t ol., 1859, Microhizl production of recombinant funa growth hormone (r-tGH) and
its application. Abstracis of the first Inler. Marine Bivleoh. Conferens., Sept. +—8, 1989. Toko,
Japan,

Okawara, Y. et al., 1988. Cloning and sequance analysis of cDNA for corticotropin releasing factor
precursor from the teleost figh, Catostomus commersoni, In: Procesdings of the first Inter. Symp.
on Fish Endoerinol., June 12—17, 1888, Bdmonton, Canada,

Ono, M. st al., 1890. eDNA cloning of somatolastin, a pitnitary protein related to growth hormone
and prolactin, Proc. Natl. dcad. 8ci. US4, BT: 43304334,

Pectar, R. et al., 1991, Influence of inj scted recombinant tromt growth hormone on growth and
body eomposition of rainbow tront, Gen. Domp, Endocrinol,, B2: 828,

Rend-Weaver, M, &t al., 1991. Isolation and characierization of somatolactin, & new protein rela-
ted to growth hormone and prolactin from Atlantic cod (Gadus morhua) pituitary glands. Bicche-
misiry, 30: 1609—1615,

Rentier-Delrue, F. e al., 1988, Growth hormons and prolactin of ralnbow troot {Salmo gardneri)
and Tilapia (Oreachromis nslotics): Cloning, sequencing and expression. In: Procesdings of the
First Inter, Symp. on Maring, Molecular Bioloty., Oct, 8—11, 1988, Baltimore U, S. A.

——, 1989a, Tilapia prolactin: Molecular cloning of two ¢cDNAs and expression In F. coli. DNA
8: 261270,

——, 19890, Tilapia growth hormons: Molscular cloning of ¢DNA and expression in Escherichia
Coli. DN A 8: 271278,

———, 1991, Becombinant fish pituitary hormones GH and PRL. Parification and characterization
of biological properties, Gen. Comp. Frdocrinol., 82: 289,

Sato, N, et al., 1888, Molecalar cloning and nucleciide ssquence of tuna growth hormone c¢DNA,
Riochim. Biophys. Acta., 849 35—42,

Saito, A, et al., 1988, Molecular rloning of eel growth hormone ¢cDNA and its expression in Eaoheri-
chia Coli. Gene, T3: b45—Dbb1.

Sekipe, 8. ef al,, 1885. Cloning and expression of ¢cDNA for szlmon growth hormone in Esohsrichia
Coli. Proe. Nail. Acad. Sci U. 8. 4., 82: 4308—4310,

Sherwood, N. M., ¢t al., 1983. Characterization of & teleogt gonadotropin-releasing hormons. Proe,
Nail. Acad. Seci. USA, 80: 2784—2708. -

Song. 8. ef ¢l., 1988. Molecular cloning and expression of salmon prolactin ¢cDNA. Eur, J. Bilohem.,
172: 279—285.

Takayama, Y. ¢t al., 18991, Gene structure of chum salmon somatolactin, a presumed pitultary ho-
rmone of the growth hormoms/prolactin family. Mol. Endoerinol., 6: T78-.-788.

Trinh, K. Y. et al., 1886. Molecular cloning and seguencing of salmon gonadotropin subunit. Bur.
J. Biachem., 168: 618—624,

Watahiki, N, ¢! al., 1968, cDXA cloning and primary structnre of yellowtail pregrowth hormone,
Gen, Comp. Endocrinol., 70: 401—406.

Yasudr, A. ef ol., 1986. Primary structure of chum salmon prolacting: Occurrence of highly conge-
rved regions, Aroh Biochem. Biophys,, 244: 528--541.

—-, 1988, Primary structure of common carp prolactin. Ges, Comp. Endocrivol. 86: 280—290,
Zhaug, P. J. ¢ al,, 1890, Gene transfer, expression and Inheritance of pRSV-irout~-GQH—DNA iu
the sommon carp. Cyprinus carpio. Mol. Repro. Dev,, 25: 3—18,

—, 1991, Gene transfer {n gold fish, Carrassius auralys, by coeyte microinjection. In: The Proc.
4th. Inter. Symp. Genstics in Aquacultuyre, April 20-May 8 1801, Wohan, China,

Zhu, Z. Y. &t al., 1991, Cloning and sequenoing of & grass carp growth hormonse gene and construe-
tion of *all fish” recombinant growth hormone gene, In: The Proe. 4th Inter. Symy. Genetic in dgu
aculture. April 20-May 8, 1991, Wuhan, China,



