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1. [ TEE AL RE S

K EVHR A # XB® KEFE

(PEMFREETHRT ¥& 266071)

BE  T199449H—19954 12 A, X SE%RE 3 BY AR RAELE
B ABEER 2 F Bk bk, 47 7 LDH.MDH,MEP, IDHP,PGM. G3PDH.AK.CK.
ADH.SDH,G6PDH.GDH.PGDH.CAT .MPI.EST.SOD % [A] T 8§ 7£ 5 £ AR B& . UL 9 . .00 BE  AF
BEVEBE R AR 7 FPA SIS T PSR, I A T RAGHAT T A ke, X
BARMEREAFAAR, URBEETHEFEMTHRRBREERTSN ., £52%HW,17#HE
T 31 AN EFE BRI, B Mep— 1.Pgm— 1.Sdh.Gdh.Pgdh Mpi.Est—1.Est—4 % 8
T EREMNIES. EHEMLHAN 25.8%,

XA e R, EERESH

hHESAS  Q178.53

FaBRTHEAEMN, E—MERAMSRREAE, HATERI R THAELREERD
RERME, £ABREFTRBEL SR THORB TR ZERY, K AN EE
R BT RAKBIF, #1%E 5 (genetic polymorphism) &4 3 2 B B i 7 7]
—HEXRBEERNFERMU LERMYAS, ZREMEMEINEZRZLE FHW
HBEic MATEEREHHE BZATLEESHTEA L MBI MR (Sugama et
al, 1992), AMES EERNELBELEH, LURN KM T ERP MR, U KE
EEMEFERPRRLER BT,

1 HRE5FE
1.1 ERERSLE

I8 B FA B 85 61 ( Lateolabraz japonicus) T 1994 £ 9 A—1995 4 12 AR B E NIk
B OAEARNY KBNS E E37TE, 2K (266.0136.7)mm, BRARBRE AL
BE FFRE BB R BB S 7 M E AR, R EFET/NEMED  RERABER
BENW, oSN 12 F8(V/W)M Tris-HCl 2 5% (0.01mol/L,pH=7.0)
SR EEL(4C,1.7 7 r/m,15min) , FIERA FHRK,

1.2 HEKAE
5] T 8% e 3K R FH 3E M B (SG) MR M B AR BB (PAG) i M L e W JE M IR L 3K B
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R EAT 5 (1994) , R FH Tris — #r# 88 (TC,pH=6.9)# EDTA — ## — Tris(EBT, pH=
8.9)FIMANMARL; RAMBEEK B XS RIFFRBE(1975), RA® pH AEZ R4,
BARZE WA Tris— HEM(TG,pH=8.3), BEBRMAMLY G %2 B Harris %(1976)
il Shaklee %" ,WstIiEK, ZEYE 4 B RKF M red 26 F R T8, Al 17
MATERDIT. BRHERRAKFLRE 1.

1 #a 17 HEIREEEXRER
Tab.1 The names and electrophoretic methods of 17 analyzed isozymes in Lateolabrax japonicus

&% B"E we Bk X FY BEHRGE

TR A LDH 1.1.1.27 SG TC
FRMBE W MDH 1.1.1.37 SG TC
FRHN MEP 1.1.1.40 SG TC
RITRMR A IDHP 1.1.1.42 SG TC
WNERHREN S PGM 5.5.2.2 SG TC
Hl -3 - BRI Es G3PDH 1.1.1.8 SG TC
TR A AK 2.7.4.3 SG TC
N3] CK 2.7.3.2 SG TC
BB A ADH 1.1.1.1 SG EBT
LY. 408 4. SDH 1.1.1.14 SG EBT
WEWE -6 - BRI G6PDH 1.1.1.49 SG EBT
WEWREE GDH 1.1.1.47 SG EBT
B IR B R I PGDH 1.1.1.44 SG EBT
SELEB CAT 1.11.1.6 SG EBT
HEM - 6 - BRI MPI 5.3.1.8 SG EBT
L. EST 3.1.1. - PAG TG
BEEY e SoD 1.15.1.1 PAG TG
1.3 HBEXERIZR

B TR 4R S B B8 R L A0 2 (0 B B A i 2% A R A Shaklee 25 (1990) #3519 B,
URTIHEELRNABEREZMEAL, NEREHRBER,
2 &R
2.1 EIMHIEE
2.1.1 LDH(E 1:1)  JNyPuZ{&®,H Ldh-A.Ldh-B.Ldh-C =A™ EEHEMNHE, ¥ N
B, WEMNASRRHEIR, Ldh-A ENA P EESER, W8 B4 ;Ldh-A. Ldh-B ZER |
OB B SR RE, RA AB, AW, X446 Ldh-C RERBEF R, BEER
MR RE, BEPRRE(E 1:2),
2.1.2 MDH(H& 1:3) R REE, —ME s(AMRKA)-MDH 5 m (&R k& )-
MDHP # 26 &, #f 5 B3 sMDH, &1 sMdh-A # sMdh-B % 1~ & B & £ %

1) Shaklee ] B, Keenan C P, 1986. A practical laboratory guide to the techniques and Methodology of electrophoresis
and its application to fish fillet identification. Aust CSIRO Mar Lab, Report, 177
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W, B0 BA AT, REY 3 &%,

2.1.3 MEP(H 1:4)  RUBER,h 2 MEREEMNSHBE, Mep—-1 FEE,H 100 &
110 A& A &R, 744 R 100/100.100/110.110/110 = b3 B &Y, B 3% 5 7] 1 2 45 [
B 3FERR, Mep— 1 ERRARFREME, VLA FEEEBER. Mep—2 RIEE
RFRE, BB,

2.1.4 IDHP(E 1:5) RN _%{4&8,A sIDHP 5 m-IDHP B KA, £ B 1 RN
WIS NS, BAIRAKE, RAWR 2 &%, KBERIALAK¥FER, RAFVE.
## s- IDHP 3855 ; UL O m-IDHP HBHEHER, X585 280 RBHFE—B.
2.1.5 PGM(H 1:6) HikRg, B2 M EREEMNAEB. Pam—1 3% E,H 75.100,
120 ENENEE, 75 SNERRRRK, RMBDHGE 7, REHAKL 4 #:100/100.
75/100.100/120,120/120, Pgm—1 FHAREEAMEFE, LA JFEEEBR, Pgm -2
RERFPRE, B,

2.1.6 G3PDH(E1:7) AN, m2A REEMNRB, YIRS, G3pdh-1 RE
WA %KL ;G3pdh -2 REMFPRE, HEHRARKHERE,

2.1.7 AK(E1:8) HH&ME, A2 MTEEBMRB, YIRS, Ak-1 ZERBE
P DB RE, LA TEHERR Ak — 2 7EFAE E A 68 B P Rk, IFAESE HEB5R ., 2 B
PEARRE

2.1.8 CK(A1:8) WTHREFENEA, R CKHSFANEAAKEHi%, A AK.
CK FIBt 4347, M EL B A BE#E CK B, CK b —R/AM, B — R HmE, RENAF
e T b

2.1.9 ADH(E 1:9) WM EBT REFRAHRIH, y _REkM, REFPREE
i L ANEEEMSEE, B,

2.1.10 SDH(E 2:1)  —R&M, B 1 1MEEEMREB,ZE,F 64.100.136 =4
M EE, FH AR 3 F:100/100.64/100,100/136, B T 3 H IR R, KWK D 64 X
136 Wi & F. SDH RER B PR S, PR MBS,

2.1.11 G6PDH(H 2:2) /KM, B G6opdh - 1.G6pdh—2 BN HIB, ¥R $E
Ao BARAKRE, TRE 2 &%, GOPDH 7EfFh GBI, 2 MM Y b R E
BULRT , eSS RS UL VB RA Gopdh— 1 ik, BHEF; O S P RE M
¥,

2.1.12 GDH(E 2:3) —“R&B H11MEAENRTG. £5,%H 85.100 HAFAL
HE,HER 3 FhE B R 85/85.85/100,100/100, 5 Z MM By K B AT WH|, GDH R &
A '
2.1.13 PGDH(E 2:4)  —H/ABE,1 NEEBARB, FhEdsss; | o 5.
K, SRR IEE, Pedh HEE,H 95.100 BANEMEE, HA R 3 HERT
95/95.95/100.,100/100 , A1 i F B 3 A W3]

2.1.14 CAT(E2:5) Z—REBM H2ANEBEEREMEBE. INES, LEPHRA Ca
-1 %5, TP RE Cat -2, FUHBTE. b2 MBS RS, EHERE, HEd8
AR TS
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Fig.1 [Isozyme elecorophoregrams (1) of Lateoiabrar japonicus
1. LDH; 2. LDH; 3. MDH; 4. MEP; 5. IDHP; 6. PGM; 7. G3PDH; 8. AK+CK;9. ADH.
o: ¥ (eve) ;m: WLPE (muscle) s h: L B (heart) ; L2 FFE (Liver) ; k: ¥ I (kidney) ;
g: B (gll); £: M (fim); c: BB (eye crystal) ; r: BB (retina), B 2 [

2.1.15 MPI(E2:6)  Hikle,h— T EEELRY FEFERR. Mpi 3Z2E.H
90,100,110 =AFfEE , & & 90/90.90/100,90/110.100/100.100/110,110/110 A Fh
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BER, MPI 28k, G FR N 2 &% ,90/110 42 B3 0 81 8 ,90/100 # 100/110
ERREEL, TENBREE,
2.1.16 EST RMEAEEKBNER, 6 NRQN TS EST &#,Mig#dH 4 4
HAEEN, EST-1 NHEER, L8, 6 100,110 BN FMEH, T RE 3 FRER(HE 2.
7)o EST-2 MEST-3 X8E, &t | NMEEBEARE, BRI AREEG, EST-4 2HK&E
B, % 100.105 S EHE , RBM EST-1(E 2:8),
2.1.17 SOD(H 2:9) TR, RN T P SOD E,E s-SOD & m-SOD M
AR, &8 1 NEEBARE, BNES, BURARRE, ZRUAE 2 &%,
2.2 HHBEAILEH

RUE 4579 17 #h R TEgiE R 8 31 AEE AL, Hd Me - 1.Pgm ~ 1.Sdh.Gdh. Pg-
dhMpi.Est—1.Est—4 9§ 8 B AL R £ &, £ 75 BENL B 1l (mean proportion of poly-
morphic loci, P)#:P=8/31X100% =25.8%,
3 itig
3.1 AERKAEABEENELRES T

A AL TR AL 4 I [ 2 A (R B - B AT R TR R JL B /R? LA HE B AL R
BARES? AINSNEHE? $%, FRAMNBEXFTE, G THAEXKIFUHFA K
B Z R kA4 (CRE BB E%)ARE, A R F A R EE, TREERR
F LRI TER

2445 ¥ 1) T8 3 B S Tk B # TK (SGE ) 70 38 73 M Bt Jike % it v 5k (PAGE) B M 5 ¥ o
BIFp b kAL, PAGE 3 B85 8, (HABER SGE IR A, R BB — B4 07— Fh g,
XEET MR RELK, BWERLELRROFTERN, 4 K% %R A SGE B2/
GR, RASGEUWETEMHEMMES, B EERFTRARE LW FE T (N EST
%), M PAGEEERFTHAW., HAMMEXKIE RERE -1, R BHIRRFE
TEHRE, E Wi R TR MR R, A E BB 2w EfHiC 7 B RB
7 TR 2 PR AL 3 B 2 5 i S L B E B

Numachi(1970)#t3 , 856 & # AL+ LDH X% 3 & ,MDH b 2 &%, Z3X#E 1970
FURM TR, REEN ZHAXFA THAETHEREAFTEORR. HEXBRRA
PAGE, %% 543X SGE W RAR —H .. AW X+ LDH Ei¥, S E —&H @B #4,
RiA Ay R B A —&FH AT RB N B, , 5 —PEAR X 554 W W] BB W R R B 1, AR B R E
FERHBEFTLE. X MDH S XEREJBEX, FTERETHBERDHRES K
SMER, B PAGE B R MAE MR SGE R#A2, AL BEKAGEARES
#5f f MDH,
3.2 LDH XEXX
3.2.1 Ldh-CRiE AR LICEEREREDRLE, KEERAQ NENAXEE
FhRE BREFARZERPRE, MBRFREAVRERBY, FHREHEREF
(Shaklee et al, 1976) . AEHE K ARFEN JESEMBEY FEL RK, ERLE
1:2, T, 846 LdhC REMZREFFREL, .
3.2.2 Ldh-A\.Ldh-B#%iE  Ldh-A.Ldh-BESHARA B RAHEFRIE, A, EENFN
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Fig.2 Isczyme electrophoregrams (11) of Lateolabrax japonicus
1. SDH; 2. G6PDH; 3. GDH; 4. PGDH; 5 CAT; 6. MPL; 7. EST; 8. EST; 9. S0D

Ao, - MRSy Ldh-A # Ldh-B @S, HEHFXASWREAFMAERZEHRL,
S AWHA ERXBNEEETME SR, Mok %(1988) 4R 12 #h43 LDH,50% kL £
Ldh-A.Ldh-B B AZ G A B EBEAT B, MR, &4 50%. MWAXERE, &
fi LDH FA A 6% LDH |k —muE,
3.3 SEEEECHTEN KRR
EERGLBRMBEEEEZHFEEN - PHEHEEFR. ¥HIH - BE 15%—30%
(Kirpichnikov, 1981) ; BR 7K 835 11.8%—33.3% (F £ %,1990); Akt #Ha N
12.5%—41% (ER K %,1994) ,2:W) 5% 34.8% (Shaklee et ol , 1985). W LSRN
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FBIR 25.8% , EEARPREFEKFE,

EARE,AXFENERY SHAERERMEX, ins #SamtE K. EHESEE
S EHRHH X (Reintz, 1978) ;Pgm — 1 Z+4 Big i 4 K B4R (Allendorf ez al, 1983) ; #
BEAEHNRERAKESMEESM ESTHAREEAABMHX(KZIES,1987), X
Fe RN F TR 2 AR R AL AT, N E L E X E A S50 B A =R %
BIXR,EA LRTAR THEARMELRERRIEROFELZERAS, A\TIE R HE
MBEMAIRBREHEALR.

REMFBEEABEZROIN, EALBREFTFHAN, TARHBEFREEZRKHN
BAGHET 2R, R FRTEEAKER IR ST HRAEBERHEZRNE, k4, FH
TRESENMER—MIEE TR B RERIS, EHERRNS R BN L.l E
HWEFE,FERIFOMARNR,

$ * X W
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BIOCHEMICAL GENETICS OF LATEOLABRAX

JAPONICUS POPULATION
1. BIOCHEMICAL GENETIC ANALYSIS OF ISOZYMES

XU Cheng, WANG Ke-Ling, YOU Feng, WU Su-Qi, ZHANG Pei-Jun
(Institute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)

Abstract During Sep. 1994 — Dec. 1995, 37 sea bass { Lateolabrax japonicus) samples were collected from
coastal water of Qingdao, Shandong Province. Starch gel electrophoresis and polyacrylamide gel electrophoresis
were used to detect expression of isozymes in seven organs or tissues: eye, muscle, heart, liver, kidney, gill and
pectoral fin. LDH, MDH, MEP, IDHP, PGM, G3PDH, AK, CK were analyzed in Tris-citric acid buffer sys-
tem (TC, pH=6.9); ADH, SDH, G6PDH, GDH, PGDH, CAT and MPI were analyzed in EDTA-boric acid-
Tris buffer system (EBT, pH=8.9); SOD and EST in Tris-gly buffer system (TG, pH=8.3). Biochemical
genetic analysis showed 17 isozymes were coded by 31 gene loci, 8 of which were found polymorphic. Of the
polymorphic loci, Mep—1, Gdh, Pgdh, Est-1 and Est— 4 each had two alleles and three phenotypes; Pgm—1,
Sdh and Mpi each had three alleles, all six phenotypes of Mpi were observed, but only four of Pgm— 1 and three
of Sdh were observed, low frequency phenotypes were absent. Mean proportion of polymorphic loci was 25.8% .
Key words Lateolabrax japonicus, Isozyme, Biochemical genetic analysis



