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t 5 A Paralichthys olivaceus \Z BV 3 RERKME L

RERIE VHEET D DNA £ 5
WKEE, Mg

ESABERIEVRETFIC DNA 2HRHB L, ZLUTHRESVEVBEFONTO
B4 TES ) 54T OMRE T ORBBEE DB AEER V)l — T TRE B, £ 5 A
DREFIVEVBEFIBNTED 5N/- DNA 2RIIRERECASNORELEZTVD
OTRBRWNEEZLEND, ESAORERINEVEBETICBTS Sa3A]l B ZEOX 5
B MR IERENT, 725 NT RFLP EREHBOEBEEEZHONC TS Z &ITKD, v—H—
BEEETRBOBAIKILDEEZI LGNS, RERIVEVE, ZOREREREIINI TEEER
g, BMENS ARG, oRBBRESESATYSED, BRERIVEVEETRIO—=
U, = I UANBThN, EOREDHENBARITONTNEEETO—-DTH B, &
DREZODBVWIIDBRERINEVBREFZHNBOLN, BEY—H—E U TOR BN
AN, Y- h—REREBRO—BICRB EEX SN,

FoU—R:AI09F51 b, BENERE, SasAl, REFIVEVRIET

KESEBEROREL, 97 - <R, ETRA, IF(. ZIRIERESL DREENDOBNEES
TR Ui, KBAENTERIZS ZEMAREERD SNTV O, TR, BRE AELVSHE
MILRE, BURANRE, BEREOKETHS, BENKRIE “FE (REKR)” ko TERSN, &
i3 REVE" OBMBICEo THERERS, HFLV0Y ) AFEOFTS “QIL ( Quantitative Trait
Loci ) fBAf” LIFZN3HERERNAXET 5. $5VRERNLERT 5 RAORET (B) % DNA
A= o TREUMT C ENTE SR TEYNZLDOTH S, QTL M T, XBMEEHETS DNA
T—H—E ROV EBMT, TOX—h—EEo rEENTEL RS 2, OFKE, EROXBEMOLE
B LAEENSIERLODMDIZEOPRTEBNTESSOT, AKEETFREAT SO T
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, HZ2EFOFTHICEN TN IHEEHOAE ) TREFNITHITL, TORREHE> T IHHERE)
DHETRBRELESETEHOT, “Y—h—BEFE" LHFENTNRS Y,

BERAOKRBEENTRE LRSS, HERFOERBANOZ—XIL TRETBLLV] Lo EHL
RNVOBARNEB > TS, LHL, 40LITA0MFHEE, BRE RELV LBRBEOERAN=X
LRFRAREDIC, AAZXLERALTERREZEEL, @EBELLLDOEFRY, LAL, ZENS5OE
BEEZDEE, FOREBITRBAHEIERENDD ZLIZRTL<, fiZE, REOEVADBEVAD, &b
WEELUTIREET, EE0bFREBRTIENTELIDTHD, ZOLIBHEREOEVIIBEEEZEEL
TERINTVSHOT, BEZOPRIBEEHERNASD TVEHONH 2 I LRFVORNEZATH
%, L, DITOROBEPED S —BH5FM L DNA 2HWVWTZOBEAOREER (BENERERE) &
HBZENTERRLE, TOLIBEESDVWEIBERBRERETT TNWIBRETHIVWIETEGETFEELH
BMICELZXBIENTESD, ZOHETIE, DNA Y—H—Z2BRIKCLTENET 2BEHEDH LR
U, thOBEICIIZEEEZFZERNCFARET (B OHZEETHIENTESLDT, HEOEML
NEFINS 2, ZOXSBRMHSEBRLOWEEZETIE, ABREERETIBROBERBEO—DTHD, AD
SR BHEEE, ELEHMTOLEEECTFS TS LBbNSERKICER L.

BRERNVEIBEHEIMICBVWTREOREBICECEEL TS, TOREREFEIIMAT, RIVE
VREEERE, SHRENS D AHEEG, hORBBRELESATNSLY, RENIVEVBEFIIID—=
DU, =IO AMTHhIL, TORBEOMENINAITOLIU TVSEEBTO—DTHS Y% REFRIE
N3, BLOBABTEO> TRABARE, FhS2F4 v —FY WD_UIZA™, O4 9, ES5X 9
EQEEREBBIBVWTHHECHRTNINZ LD BTER, TUTRERNVEVEGRFRBITSELE
bRABAE, A2, TSUCRSUNY, FX—UY—F2 D, aFY—E2 D, TU—F (I1HO
W) 0, TU—A (1O D BRETHREINTVS, L TRERNEVEETOEBNSEME
12, UIOXIRBRRBHEL THRARENRE GBI, RE, WOLE, LEFHEE, FEANOERH
BE) KEHELTVWRI EMNbho T3 920, AT, Gross & Nilsson 7 b0 T4 wI7H—FE2D
BRERIVEVEBETFCBT DHIEERNFELERFLP)EAELOBEBEIDVWTRELTWS 2V, Zhbd
OMERIBAEHESECB VT —ZKEE (MAS) OFAZAREICTIADRFEREZDOTIRARL
MEEZEND, KX TIIEMFEAE L S A Paralichthys olivaceus EFICB T RERMELRERIEUE
ZF @ DNA 2RI D W TR 217 o 7=

KRB A%

HE IR NKE () LOBEEZIUIRETCHE LREEM Lz, MENZIEIIMEES, i



EIADRERINE VBIEFEE
HRIVEDTRTEEDIELSICEL A E 5 X (Japanese flounder, Paralichthys olivaceus) & EFOM %
RS EDLMEOBNEENDS (Fl ), INRISRXBEEZTMIVBTEENZDD ((F2 )( 2001 £ 12 B
20 B ) EERAE L,

Fi mERMNS DNA ZHIHET 3728, ~/SU > ( 0.8mg/ml ) ZMA7/K KRP ( 154mM NaCl, 6mM KC
1, ImM MgCl,, 10mM Na,HPO,, pH7.4 ) TUEBLAEZIY VIPEFVTES AD L VMO RBHERMNS
Mg & ERM U7z,

mEMsS5D5 /A DNA i : DNeasy™ Tissue Kit (QIAGEN) Proteinase K %35 50 UoE
LA 2 0Fa—T7iZ, THEANY M KRP THEmMAE L - mEEF#HRML, PBS ( NaCl, KCl, KH,
PO,, Na,HPO,, pH7.4 ) TZ& 22041 ([CHAB L /=, MIRREALKERML, ELCI v 7 ALEE, 70CT
10 91 >Fax—hUlk, TF /) (995% ) 2WRMLEE, REAI-ASLACHBL, HEEREAN
T 6,000X g (8000 rpm ) T 1 HMOELYERE 3 EIEL Iz, BHKED S ACHENL, FET 1 M1
SR b LI 6,000 g (8000 pm) T1HMEELSMEL T L, ZOBREY STV E L,

WREICLIMEDONE MEL/AS /L DNA BIROMEEZEND B OIT, H5YIEES (Shimadzu
UV-1200) BT, 260nm, 280nm OWIHEEEMEL 7, DNA MEE ESIEOE LI, DNA OMREL 2600
m OEHE 1 = 50 g/ml & UTHEE L, DNA OFEE 2600m / 2800m & OD Hukz & - TEH Lk,

PCR: AmpliTag Gold® PCR Master Mix (Applied Biosystems) AmpliTag GoldR PCR Mast
er Mix ( 15mM Tris/HCl (pH 8.05), 50 mM KCl, 2.5 mM MgCl,, 200uM dNTP ) %\ /=8B RGN,
754 — P ( PoliGH-1 : 5’-~ACACTGAAGAACTGAACCAGT-3’, PoliGH-2 : 5’-ATCTTATTTGCTGACAGT
AT-3 Y& 2uM &L, 28 5011 & U7z, Perkin-Elmer 9600 % \T 95 CD 4min D%, 95 CT 1min,
58 CT 1min, £L T 72 CTT2 min & 3041 Z)b, &5I272C Tmin QEIEHE, 4CTRELE,

7HO—RZNBEXE M L/~5 )L DNA X 0.6% 7 HO—A5)VT, PCR EHO DNA I 1.5 %
FHO— AW TEKKEBHT Lz, D FET—H—IZId Lambda phage DNA @ Hind WA EEMER
Wiz, 50 VOEBETEKE L 2BOSIVIE, TFPULTOTAS RTRAR, BARBETT, F2HV
JIAS (Kodak DC290 ZOOM) ZRAWTHE Lz, ' |

RUTFHZYILT I RPIVBEKRE (PAGE)  40% Acrylamide/Bis ( 29:1 ) ( Aérylamidev PAGE, Me
thylenebis-acrylamide )iZ, Glycerol & TBE ZMERESE L. AXT7 v U THBELZ, FWBL AL IVERIC N,
N,N,'N'-Tetramethyl-ethylenediamine (TEMED) , 10% Ammonium Peroxodisuifate ZMx. E& 3¢/, H9F
B<—H—ITId 50 Base-Pair DNA Ladder # A\ /2, EEE 100V T i7 FFRIVKEN L7, UKENIR, WS ATV
— I SFIVEIZMNL SYBER Gold THRER, RABRBETT, TUVHIAAS (Kodak DC290 ZOOM)
ZRWTERELZ.
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Siip 50O DNA il : MinElute™ Gel Extraction Kit (QIAGEN)  MinElute™ Gel Extraction
Kit 1t 1.5ml Fa—TR7HO—Z5NH5T0H LS )L (DNA N2 RED) L2050 3{EED Buff
er QG ZAN, 50CT 10 9 >FaxX—bLRNRS 2-3 PECRINVT v I ACHNTTELERTIVEEBEM
Fzo BEROGBHNEGBTHD I EERABL, YINERBOAYTONR//—VEFMUESLE, HILWALY
Y3 Fa—THOD Gel Extraction IS AITHL, 10,000X g (13,000 rpm) T 1 HEE LUz, T OBRE
ZASIC 2 ERDELE, PRERTTISRASLERR2RERTS9HIC 10,000X g (13,000 rpm) T
1MBELLEZ. ATLEFLWV 1.5ml A7 O0Fa—TICO®, I35 LR Buffer EB % 30u1 %ML,
ERT 1 9MA FaX—FL7% 10,000 g (13,000 ipm) T 1 HEBELLTHEEHLEZ, ZO3HKEY >
TIhEL, 20CTRELE,

HIREEYH <12 0Fa2—7WY> 7)) DNA, Sau3Al, K& Buffer Z ANBERKEKTEE 201
1 iZU7, B TEICHE S LT ZYMOSTAT T, 37C, 60 94 >FaX— L7z, Y08 Loading Buffe
rEMATREZEILEEYE, 30CTREL.

F—9BIF BELETIOINEET—H %I KODAK 1D Image Analysis Software % i\ THEI{GME
- K&,

BRBIUEER

RRAKE, BREES LHEEREBHOE S ARMEHL L. AEHCITN—THTT B, L
%, 250 HROE I A (F2 ) EHOGELBEROE X NI A% Figl iIRLIZ (BE 43+13g, 549 ).
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Fig.1 Frequency distribution of body weight on Japanese flounder 0 1 3 4

2
Month

Fig. 2 Changesin body weight of Large, Middle, and Small group of
Japanese flounder (n=20).

Significantly difference from the 0 month with student's ttest (*1p<0.01).
Significantly difference from the 1 month with student's rest (*2p<0.01, *3p<0.05).
Significantly difference with student's t-test (*4p<0.01).



ES ADRERINE VEGTEE
ZOERE D LT Large, Middle, Small D&% 20 B DOFEZDORDLNDS 3 ) —THdi=, h
T8 G1 (56g LALE ), G2 (13749g ), G3 (30g LAF )&l E/ Fig2 251 4 » BEIOE I NV—7
DIRENIY—2%&RU7, 11 B, 12 A, 1 ARKEBRDETICH > TREDAE— RIZEPMN IR N,
2 —THTIROTID B ORERC BN TS, BBRIE 1K T8 BENED N,

4 ) L5 DNA OHIET 5503 TN —Th 6 &4 20 BT DX DEMETo 2, HHIZIZS U A5 IR
> 7V %EMHEMA LT QIAGEN DNeasy™ Tissue Kit ZfW e, TO#E, GI, G2, G3 @ DNA ¥ OD
12124 ~ 200 ERRIESDENH BN, DNA BEIT 141 ~ 14054 gml & PCR 27D ICIT 498D DN
A PHIHINAZZ ENEREINZ, £z, ZO DNA BIREY HAn—REBKKE LK OREEZHERL =,
FORE, BAINLND R, FERMEICE—ZNR (24.5kbp) NRBOHEN, 3TN —T E bR
ICHIE X N/=4 ) L DNA TdH - 7=( Fig3 ).

Origin
23.1
9.4 i‘ 25.9 kb
6.5 _ &
4.3~
2.3
20\
(kb)
Sample number DNAconc. Protein conc. Purity
(ng/ml) (zg/ml) 260/280
1 51.3 10.4 1.76
2 56.2 9.8 1.71
3 41.6 11.8 1.57
4 57.2 11.3 1.68

Fig. 3 Electrophoresis pattern and purity of genomic DNA
extracted from blood of Japanese flounder.

The DNA was extracted from four individuals. Lane M contains Hind I digects of
lambda phage DNase a molecular weight marker. Extracted DNA were analyzed by

electrophoresis in 0.6 % (v/w) agarose gels and detected by staining with ethidium
bromide.

ERIZH LI S AEFORENERQETREEHT 320, <A 2709551  DNA LT E1T5 7~
FERILRE ), T2 09F 51 MESII VNIR THEEWEEMMOBRDRTEKTHD, TO®D
BLUEL, BEHESECED TERCED EACERETECL S THEEMEOBRENRR>TWS, &



TEK, g
DY, TOXSTBEOLEEEAL, B TERRMNMBLET OBV A 70T 51 bEZ
IBATAIERXVERRITICBIZEEY—A—L L THAD TEHTH D, 10 BOYI /085751
FEETFEBCBFZ2EEHT VIV, EENTFOESERIIV N - THICEZIRD Shizh- A, v( /0
BT MERTFEIEZRZD ETN—TRENRT VINEEORENRD bNE, E/ENENTO
BEEE (0733 ~ 0765 ) 13, BEOREABEREFICREONAATOEEMAER ( 0.800 ~ 0.900 ) &
B L TEETH . INEOIEED, RARTHLZE S ALHIZ, BENEREMESERZICH
—REFTHSDZ EVHSMTAR DT,
ESARERINE VBETFORBERFNLD T 2 EINEFYIXIVIF RIS T—"ERVE (

Fig4). PCRIE, EI ARERIEEEFHIBCEBELEZS5NS Hot start THS AmpliTag Gold® PCR

| Base sequence | E:Exon I:Intron

11 12 13 14 15

E1 E2 E3 E4 E5E6
©1) (133) (116) (143) (104) (242)
(875valiable) (121) (122) (73) (10)

P?estriction sits and primers I
] b1t i
§ 65125 196 -
1145 valiable PoliGH-2

PoliGH-1

Fig4 Structure and Sau3A 1 restriction sites %%ofthe growth hormone gene from flounder
(Tanaka et al. )

Master Mix (Applied Biosystems)ZfEfA L7, 754 <— (Poli GH-1, Péli GH-2). AmpliTag GoldR PC
R Master Mix, WEREK, #% DNA & PCR Fao—JKHEEMATE2E 50u] &Lk, PCR KRG,
Perkin-Elmer 9600 % f8\C 95 °C Hot start, 4min, 95 CC 1min (denature), 58 CT 1min (anneal), 72 °C
2 min (extend) & 35 ¥ 7))L, 72C Tmin OFEEELUEEE, 4CTRAFLL (Fig5. KIiZ PCR #iE
EDEFIRER SadAl TONLE, 2hTheE 37C, 1 BT >Far—kL, 59RU 72 U7 IR
FNTEBIKB LR, BLE 1.5kbp HERSEHMREINZ, ZOER, VI —THICKEONTD
A TNERELZ, ZORREER FigDZBNY REMALEEZS, B—1 2 O VEED SaudAl
A (1,310~1,700bp ) IZHBWNT 8 BEDONTOF A TOBH SN( Fig6 ). BmMIC, 8 BEONT DS
A TN5E 28 BEOS /54 7"’&50%%& FERTIE, 12 BEOS /51 TRBDON=. NTBd1
TOEEIIDDHETIN—TICE > TRE> T, TNTNOREEEZTICE TN — T BT 2 REEE
DTRBERNIZETS, G313 Gl G2ITHART, BEEODNTOF 1 TERL, Gl G2 EBITEN
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Fig.5 Hot start PCR products of growth hormone gene

Four Japanese flounder DNA were amplified under condition ("AmpliTaq Gold
Master Mix") with primer Poli GH-1,Poli GH-2. Samples were amplified for 1
cycle of denature 95°C for 4 min, 30 cycles of 85°C for 1 min,58°C for 1 min,72
C for 2min,and 1 cycle of 72°C for 7 min. PCR products were analyzed by
electrophoresis in 1.5%(v/w) agarose gels and detectd by staining withSYBERR
Gold. Lane M contains Hind I digests of lambda phage DNase molecular
weight marker. The control lambda DNA and control primers are included to
assay the ability of the PCR beads to amplify DNA (lane P). Lane N is negative
control (minus template DNA).

Fig.6 Banding patterns of the Sau3A ] digested Japanese flounder GH
gene segments.

Four Japanese flounder(G1,G2,G3) DNA were amplified "Amplitaq Gold Master Mix" with
primer Poli GH-1,Poli GH-2. Samples were included DNA M bufferl,and Sau3Al, This

mixture were incubated at 37°C for 1 hour, Products were analyzed by electrophoresis in

5% (v/w) polyacrylamide gel and detectd by staining with SYBERR Gold. Lane M contains
50bp DNAladder.
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Table.1 Distribution of haplotype and genotype frequencies among size groups

Group 1(large ) © - Group 2(middie) . Group 3(small) Total
N=20 N=20 ) N=19 N=39
Haplotype No. frequencies No. “frequencies No. frequencies frequencies
A 0 0.000 1 0.025 0 0.000 0.008
B 1 0.025 0 0.000 ) 0.105 0.042
Cc 3 0.075 0 0.000 0 0.000 0.025
D 9 0.225 7 0.175 12 0.316 0.237
E 10 0.250 " 0.275 7 0.184 0.237
F 0 0.000 3 0.075 (o} 0.000 0.025
G 9 0.225 10 0.250 8 0.211 0.229
H 8 0.200 8 0.200 7 0.184 0.195
Genotype No. frequencies No. frequencies No. frequencies frequencies

GG 0 0.000 1 0.050 0 0.000 0.017
AD 0 0.000 1 0.050 0 0.000 0.017
BD 1 0.050 .0 0.000 4 0.211 0.085
co 2 0.100 0 0.000 1] 0.000 0.034
CE 1 0.050 0 0.000 0 0.000 0.017
DE 1 0.050 6 0.300 3 0.158 0.169
DG 5 0.250 0 0.000 5 0.263 0.169
EG 2 0.100 2 0.100 0 0.000 0.068
EH 6 0.300 3 0.150 4 0.211 0.220
FG 0 0.000 2 0.100 0 0.000 0.034
FH 0 0.000 1 0.050 0 0.000 0.017
GH 2 0.100 4 0.200 3 0.158 0.153

Oy T ORBEENEN o, £ CNTOIA T G ZBVWT, FNATOYA TR G2 iTBnTo
HHEREINE L, T /M1 TRBVWTHZOHEER SN —THICRE->THD, G314 Gl, G2 Kk
NT, BEEDOBDY /%1 7&nRU7 (Table.1),
BREMBROFEEREET O LEZS, VEAZLOHETIIDOE TN —THIOBRENERE 1%K
WETHEEICRMS/( Fig3 ). Gl. BEUGRIZBNTH, REHBENS 25 B, G3ZBWTIX1 » A,
FEREEEMNRD SN, TNLEERERREERBY sHxho7, £/ Gl id G2, G3 &H&L
TEROHAENRKZIBMT HERIRD SNz, KA SLZTHT TOBEKERHIE, &7V —TFHE
ERBREEBOHSNBNOZ, ZOXIIT Gl i} OSSN —TERERLBEEOERERL, HREICH
DbEFAENORFERTHDOTIIROWNEHRIND, Gl T CNTDY A THREHICRRL TWizZ
EWS, REEOEVWAZEIKT 57200 DNA I—H—LRBSFEENRBRI NE, FRBRIIBVT, &
B3 TN—TRGUI T4y ARMBABELEZEZS, G2 ORMIIZ G, BLY G3 RBITLODHZEE
MEBELTWRZ M5, FRAKE, &7 —TOBEEEEPLTH - EHNRAEEENEE=S—L
TV BEND S, :

WO
FMEEED D ITHIDEEE, HEEZRVBLURFTHFMEREEY TFR MBEERNER, [



E I ADHERIVE VEETSH
RAERBIF, M WEE FHEFTK Z5NCRMNARIBRICESEH VAL ET. FFEICEDD,
BRIBGHEREX LD TERLEMREOEEARECESHLEZBR L LT ET,

X W

1) 7075 LHERORRK  @IELEY 138 (vol.24 no.l) (2002).
2) REROKENAFTL /00— BEBXRE RUEZE (2000).
3) MAEH. kA% T—H—BEEEC L AR EAEOREL B L TRETHROERE QIL BiF
JKEEIBSE, 50, 493-502 (2002).
4) M. Watahiki, M. Yamamoto, M. Yamakawa, M. Tanaka, and K. Nakashima : Conserved and unique amin
oacid residues in the domains of the growth hormones. J. Biol. Chem., 264, 312-316 (1989).
5) B. Johansen, O.C. Johmsen, and S. Valla : The complete nucleotide sequence of the growth hormone
gene from Atlantic salmon. Gene, 77, 317-324 (1989).
6) R. Male, AH. Nerland, J.B. Lorens, W. Tell, I. Lossius, and G.K. Totland : The complete nucleotide
sequence Atlantic salmon growth hormone I gene. Biochim. Biophys. Acta, 1130, 345-348 (1992).
7) L.B. Agellon, S.L. Davies, CM. Lin, T.T. Chen, and D.A. Powers : Rainbow trout has two genes for
growth hormone. Mol. Reprod. Dev. 1, 11-17 (1998).
8) F. Rentier-Delrue, D. Swennen, L. Mercier, M. Lion, O. Benrubi, and J.A. Martial : Molecular cloning
and characterization of two forms of trout growth hormone cDNA : Expression and secretion of tGH-II
by Ecsherichia coli. DNA (NY.) 8, 109-117 (1989).
9) C. Chiou, H. Chen, and W. Chang : The complete nucleotide sequence of the growth hormone gene from
the common carp. Biochem. Biophys. Acta 1087, 91-94 (1990).
10) M. Tanaka, Y. Toma, T. Ohkubo, S. Sudo, and K. Nakashima : Sequence of the flounder growth
hormone encoding gene and its proinoter region. Gene 165, 321-322 (1995).
11) R. Gross, and J. Nilsson : Application of heteroduplex analysis for detecting variation within the growth
hormone 2 gene in Salmo trutta L.(brown trout). Heredity 74, 286-295 (1995).
12) LX. Park, P. Moran, and D.A. Dightman : A polymorphism in intron D of the chinook salmon growth
hormone 2 gene. Anim. Genet. 26, 285 (1995.)
13) S.H. Forbes, K.L. Knudsen, T.W. North, and F.W. Allendorf : One of two growth hormone genes in
soho salmon is sex-linked. Proc. Natl. Acad. Sci. US.A. 91, 1628-1631 (1994).
14) P. Schlee, H. Fuchs, J. Blusch, T. Werner, O. Rottmann, and H. Stein : Genetic polymorphism in the
intron of the growth hormone gene of the bleak. J. Fish. Biol. 48, 1275-1277 (1996.)
15) R. Gross, P. Schlee, H. Stein, and O. Rottmann : Detection of allelic variation within the growth

hormone gene in common bream \ising heteroduplex analysis. J Fish Biol. 48, 1283-1287 (1996).



K, Wi

16) I.L. Rocha, J.F. Baker, J.E. Womack, J.O. Sanders, and J.F. Taylor : Associations between RFLPs and
quantitative traits in beef cattle. J. Anim. Sci. 69, 201 (1991).

17) S. Hoj, M. Fredholm, N.J. Larsen, and V.H. Nielsen : Growth hormone gene polymorphism associated
with selection for milk fat production in lines of cattle. Anim. Genet. 24, 91-96 (1993).

18) P. Schiee, R. Graml, O, Rottmann, and F. Pirchner : Influence of growth-hormone genotypes on
breeding values of Simmental bulls. J. Anim. Genet. 111, 253-256 (1994).

19) V.H. Nielsen, N.J. Larsen, and N. Agergaard : Assosiation of DNA Polymorphism in the growth
hormone gene with basalplasma growth-hormone concentration and production traits in pig. J. Anim.
Breed Gener. 112, 205-212 (1995).

20) U. Kuhnlein, L. Ni, S. Weigend, I.S. Gavora, W. FairFull, and D. Zadworry : DNA polymorphisms in
the chicken growth hormone gene: Response to selection for disease resistance and association with
egg production. Anim. Genet 28, 116-123 (1997).

21) R. Gross, and J. Nilsson : Restriction fragment length polymorphism at the growth hormone 1 gene in
Atlantic salmon(Salmo salar L.)and its association with weight among the offspring of a hatchery stock.
Aquaculture 173, 73-80 (1999).

22) JH. Kang, S.J. Lee, S.R. Park, and HY. Ryu : DNA polymorphism in the growth hormone gene and
its association with weight in olive flounder Paralichthys olivaceus. Fish, Sci. 68, 494-498 (2002).

3k ok 3k 3 3k s 3 ok ok ok e ok ke ok ok 3k ke 3 3k ok 3K 3k 3§ ok ok 3K 3k 3 ok e ok 3k sk ok 3 ok Sk ok ok sk 3k 3k o 3k K e ok ok 3k sk ke 2k Sk 3k ok ok sk Sk b sk ke ke sk Sk 3k ok Sk fe ke ke 3K 3k 3K ol ok ok ake ok 3k Sk ol ke Dk ok 3k 3k ok ke ok ok Ok Sk ok oK

Anmnu. Rep. Fac. Life Sci. Biotechnol., Fukuyama Univ. (2), 17-27 (2003)

DNA polymorphism in the growth hormone gene
and its association with body size

in the feminized seedings of Japanese flounder, Paralichthys olivaceus

Hiromi Simidzu, and Eiji Okimasu*

Department of Marine Biotechnology, Faculty of Life Science and Biotechnology,
Fukuyama University,

Fukuyama, Hiroshima 729-0290, Japan

Variation within the growth hormone gene and its association with growth trait in Japanesef
lounder, Paralichthys olivaceus, was investigated. Based on microsatellite analysis, it was de-
monstrated that the distinct genetic divergence was not observed within the feminized seeding.

Polymorphisms of various lengths were also detected by the digestion of the polymerase chain



ESADBEERIVE VBREFER
reaction ( PCR )-amplified growth hormone gene fragment with Sau3Al restriction enzyme. To
study the possible association between variation in the growth hormone gene fragment and
body weight, 60 individuals of the feminized seedings of three various size ( large, medium,
and small weight ) were selected and the entire genetic structure of the growth hormone gene
was analysed. Significant heterogeneity of the growth hormone gene with haplotype and geno-

type frequencies was detected among the different-sized groups.

Key word: microsatellite, genetic divergence, PCR, Sau3Al, growth hormone gene



