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RE R 1985—1995 FEFRA X PR A 248 KR 820 W12 BOL R R BT 70 iz
FRRGHRHEITGAFR, PIAKY, iM% e EKERNEEARARS 2
FIIS T KRR 5 20 KM E KB EERNN I HERE, ALCAELERNKSIYE
Mo g B A KO R N 0 P AL b A K R A 3 B L BF 5 IR AR AT
KOMR E K BRI AAKRSBIMNRRERBBRERFAZEG, DUBREEERK £t
¥, RAEKBERH TR FET RN ERITH.

xgim  fAaX ERKME T4 EHR O NHA O #ERE

ARERKBENS TAEYEPRBEALEE NS FKF EEARNBEEREER
HR. . e BRAR KL AN BENE., MTEFREAXNTEERKRBEN
A SENREAEKME BEER)GIAGAK, DEFER E2EME,. E8 Y66
KAERKBERA T KRB R ERIRS. Ik, ASCHASE 1985—1995 4 X H br
T EEMRRRMS GEBR TR, DUSAREAREFHAIRELSE,
1 SFEMERATHNEEHR
1.1 AXAKEENEEBRAR ST 58 m s RE

264 K EE (GH) MESH 4 8 TAE 2 E IR AW F X GH I 43 3 aidb £ R A W i
RRER T, HAT, Aol T ey, O A 6. WE IR KPS BT
AXEE QEMNFH%E GHYEERSFI AL E, ELAXGHESTE. EH
AR RTINS T ES KA GHA —EMREME, 4+ FREA R 22 0001 /K {H
(Da), AE173—190 NEER (aa) IREHMM BEZ K, —HEMPEWD M. &
xf 8 2 GH #4756 79 45 Bt B 8 B i Uk (PAGE) 2 B 4 A i[RI B, K BRE R (8 K AR A2 P
GH £, 0 Kawauchi % (1986) K BLF F KBk GH 4, GH—-IHMIGH-1I, —#
K45 FEE N 22000Da, ZBADH N S.6M60, BEARFMEERHAMM N- K

*BARARFFESTHBIH, 394705535, Hk, B, HAET1963FENA, E1, BHE.

BREAML (ERL R RMAE) EFERAGRNFPVFFEG TROMIMNE R, FROKEGLXCGHIE
ME% 0k EBM L HT ZAE RESHPRER)V R EMILEGHY B 55 30K, ML —IFEH.
W B 199548 F130H, #ZHM: 19964F4HASH.
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(N - T)ERE, HWTTRFEMNMRLENE. WG, Eeni. RIS BTmaRs
b R BAFAIE M GH - 1M T GELE, BEAHM GH - T 11 454 I
fE. BERME ST KR DUA5{KME (Ohno, et al., 1968); BIfES|#E A GH #I B FEHE,
1.2 ARAEKEKERENSE. T REX 55550

HAj, X GHHRZHEAZSS F/KF. ©F KIS A. M6 50 A RS 1A, 886,
A, RBECRM S, FAEa 68 6T AW FA, KPR AmA. K8 £k
B, EEEE EE R, AR E RS RRKRMASENEAGH cDNA#H B 5
R, Hopsguy, Fief. MM, B8 KRB A, I ERSEam GH, BELRE
WA R R KL HE5RAHWRA GHARBENEYENE, HTENRARK,
AIRERS, MR TK=FRAEMT AT,

126 GH cDNA M 5ake BF 51541, I ANTEABR A2 GH L WMIhEEEE T
Huli. BEUEW, 18 KRR EMKAFEHYEARMESKN GHERE, H o555/
MERR, XA TERENEREARARRNF K, Mt EREEENESE
Y. B, MLEE K PEVEEER KB KRR M GH, S 6 MIMEFRSAMAE T, HEESA
DNA KEH 4.5—5kb; M, S L EEMER GHU S AL GHMEE, &5 ME
T, 4 MAETF, HMNEFESA DNA/NT 3.5kb; R, REFIEM GHEFEA DNA K
3.5kb, HHF 6 MIEFM S AHEF (Zhu et al., 1992; Chen et al, 1994), FE¥H,
B2 GH EH 5" m LR FFE 2124 iR HER, HE TATAERSTFES, M 3 5%
¥ EA poly(A); EERHAZE poly (A)JF I AATAAA, TIHEENIH ATTAAA (Male et al,
1992; Ber et al., 1992), & TXELEH EMRAENENHEXREHFSGH -
B, xt% GH R HEEMFH 4L £E, GH S#ILE (PRL). MBI X (PL) kA&
KEARCLDESGH ELARSWEE.E, #UEMNEETEARGEREL XK, B
I, #RZ X GH/PRLEKREE. MR EAMEE GHEH I T F 0 RIEE N 84.1%—
93.2%;, MHE A5 AEH KU # K 43.5%—82.1%, HAS5WHIAXRH A 45.8%—
58.6% (Zhu et al., 1992); BEI5ME XK (EH, XB%)GH Z B 1 R EHEH & 5 63%—
76%, S5HEHLEZ HUE 42%—64%, WA SRR GHER T HHFKWHEE
(Yasuda et al., 1992). HMt, GHMFIIEHWEAE S ER#HATBE N, ATHEHEFEE
AR, EEEFESY GH A FIRFHAAK, HhbREAFREHRIIY GH R FH#L
i, A, BB 5EK GH SF S GHHEMMWEREREE (190) FE & i [H 7
£, #HNFHSY GHE# I RPT R AEILFEMNHEL, GHIFRIIMEHME, TR
16 oot 2 Y A o AR e oy 2 AR R B A R R T R
1.3 2 GHEHEWEENH 5 EKBENEERAR

HAl, PREBEAELFERENETAXGHERNNEIRARERMZE D, Yada
(1991 UEH, Joif v B AASE FRALE S A, 8d M H S GH 4 GH mRNA #7KF A
2 A, WP IR GHEBEWAITUESR, NEERL T AN L R ENRH
RIRE - R 5P K DNA 454745 (Ber et al., 1992). B W25 GH 3 B # F£ ik HLH
ATREA T HOR MR A R SRR AR, T8I T o AR v B S B AN & RR M 2 A 1R
SEEESTT GHAMERE; WaEEFS WAL FoBRARER, HRERH
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W 24 Ao T o 7L 2K 0 40 i 18] B 40 S P9 % B DY F 0 R 4 4 T I FE TE (Nelson et al,, 1988;
Ingraham et al., 1988).

*TF GHA T4 5GBS — Mg GH A FAW R . Watahiki %
(1989) W #F GH cDNA J#5I#EF HH GH F%, iEHEM#M GH 2124 &M GH;
H171—173 D aa BB, 0 FE N 19400—19700Da; & 37 MRSFI aa 58 E, oA T
GDI—GD5 AN . #id b GH B . dh X — 75 7 7 (Abdel — Meguid et al,,
1987)IESE, GDI—GD4 424 T GH 2 FRISME, FERE S ZHE SR, M GDS
PMT R, RESTHHR, 45, @K GHIEEMIME A WHE, H#N, FEEHD
WH GHEES OE GHETHUNBEMKERAOAE, B&AHEE, HOBLFEER
(Hara et al,, 1978; Nicoll et al., 1986).

2 BFERERBEAKEFEPHEASRE
2.1 RN AERFS5EFRAE, ARTHE GHWIEF 0

Haf, AMMTxtf2s GH =4, EA4 BT ae. il sh % 50 W s &HAE HHLH
HTHESEWINR, HCGHEFHMNATKERMEEE T EM, EHTALFHALHE
H, AMEEZERAAFHNESSMSE, EEERMKE. LR OH). FFE% E (DO &)
FKWRBESM, EHRBAALEETSWEREN GH, BEALEMGMBRE, WAK
HERBHTFE, PEFERBERLTHRANERZGT, REAMOARAERKE, &
BEAEMBRER, FRIEENFEAR. 28R B, Kb sYE BRI HE
fil, UM TFHRABKGCGH BSEHFEKHEF - IUGF- DXIEA K. BERSHNNAMT
R, ROREHREKGEYEE. WA, FRAKSE - KERBG, A0 GHKFB
B, AEREEY, 2R AR T, ik i SR A T B R A SR A W
WXk, &5, WEEZFRABLEGHAWERER FHERZMHNXRMZE D,
Afa, WEXRMEEMERFHHEREEXEEMN,

2.2 HMEARKBER AR IR A

SRR GH X R AERKAHEWRSEER, BN THEAAREEHBLEGHEL
BEThRKEREER AL, HEHGH S XA GHAMBEREDENE, FIABKA
SR, ARWakay ARG, KR RRBURERSME GH B TR FREE
FERRE 2Bk, R, AMTRADK GH UL SE B4 B8 & GH (9 E R B &,
B GHNMBERZ MR WA EA A, HERHaXwAeRK, HETKBEER
T A 3o 35 58 0 20 7 A 17 st IR e O v, Ml GHOIMA SR D IR ¥.. Moriyama 55
(1993) 7E¥ 5B GH SR HIE S, w2 A H s GH M/, =5 Ok GH #53%
BHE, BAETOENHRE, b, EFREaRE, — RSB RERLH KRR LR
THERE.

M GH Hisb#E, EalfRmeEfghaEm KR BER, BIIRABRIBGRARK.
£  GH »f 545 D12 (8 F 4T 45) 4h 4kt 75 B B 09 R # A4 K &K & 8946 I (Paynter et al,,
1990), Bboh, GH x4 & 28 a5 1 MBLAE 71 77 0 /I BF 8 IEFE 21T
2.3 BARBEREMALEKTFESHRA

1985 4E, Zhu & & LK 4R A GH(hGH) R ER A ERUE L FASABZREING,
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FHESHREMWH, 25, DuF(92) ke ERKRBEEENIAKRERE, W
AR X R 4—6 A KM EF M. Devlin %5 (1994) ¥ 40 KBRMA fa i £ B GH
EHIFARKEKG G, PG rgENE e MEaE KR 11 EER, Tsa % (1995).
Xu% (1995) K AR T d kb 2f GHER D 3 S ARBM T i, ks T
FextMAER IR 25 B EENA, REHERNAMRANTFSERAE(WMESES. 9
ABER EEREIVENEMAREES) MR, HE, SdRMEREERY
GHEHNFAZKA, FZEZEATRE, BEEIDFERBAMLNEERKOBERN; 5
SIREAEECH (HAXE SRBARENE I FMELE GH EEHR) WHER, BEal#
FRENE, X[HEBEWAK GHEIAAEGHEBRESENEHEE. L8, B GHE
HatREE RN L ENEAER, MEEFELSFELRMNFHE[AY, BR8N
5, TIEMNFBENKERBENGERE T ERLG A E,
3 45iE

BRGHHARANAAEENELEN, MARAERWNANE. SEELEMN
it LR AaX GHA FTA W RE GHEEHAXMEMIIE, HHEREFELSTA
KEKATEEFEAN GHHYZILHRE, RFRENITEEHMA GH WA LHEEK
PREETMERE, XENREREBKALEFRANFGEER, HEHERKR RN
WRFEALRRELEKWEEEAR M, FEmSAFARY, Baafrg, hA
TR 4 5 2 1 O 0 £ 25 2R 3 AH0E A 1) DT K

Z2 % X W
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ADVANCES IN STUDIES ON MOLECULAR BICLOGY AND
APPLICATIONS OF FISH GROWTH HORMONE

Xu Bin, ' Zhang Peijun, Li Deshang
(Open Laboratory on Aquacultural Research of the State Educational Committee of China,
Ocean University of Qingdao, Qingdao 266003)

Y (Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071)

Abstract Based on 1985— 1995 published data, this paper reviews the advances
and latest results in studies on molecular biclogy and applications of fish growth
hormone (GH). Recently, the amino acid compositions and complete amino acid
sequences of 9 fish GHs, such as those of eel, etc., were determined. About 20 fish
GH genes, including chum salmon, etc., have been isolated and cloned, and some
have been expressed in engineering bacterium, yeast and animal cells. Studies on the
regulatory mechanism (s) of fish GH genes and bioactive domains in fish GH are
being intensively carried out. In order to promote growth and increase disease
resistance, the exogenous GH and GH genes are delivered and transferred to farmed
fish.

Key words Fish -eroth hormone (GH) Molecular biology Gene
Application Advances



