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Tab.l Analyzed enzymes, buffer systems, tissues and effective sample size of silver carp
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E Lodi M or P Buffer Structure Effective sample
systems size and tissues
—A. -B M B(30), M(12), L(61)
LDH TC T
-C P L(61)
MDH ~A. -B, -C. —-D M TC D B(32), H(11)
ADH -A. -B M TC D L(52)
SORD —A. -B M TC D L(49)
—A. -B M L(67). B(3D
LDHP TC D
-C P M(23), B(37)
G3PDH —A4, -B M TC D M(56)
SOD -4, -B, -C, =D M EBT D L(66)
MEP —A. -B, -C M TC DorT M(52)
-1, =2 P
EST TG Mor D L{66)
—3, —4 M
G6PDH —A. -B? p TC /TVB D L(24)
GP1 —-A. —~B? P GBT D L(32)

#: 1) M—# 7% (Monomorphic); P-% 75 (Polymorphic); 2) T—= % g H 3 P £ (Tis), C-#r gt
(Grirate); E- 2, B4 Z M(EDTA); B- §ligk(Boratc) ; G- H & ¥ (Glydne); V- Z “ Rz eyt
( Versene); 3) T— py B fk( Tetramer); D— — B {&(Dimer); M— % % {k( Monomer); 4) B— fg(Brain); M- fj
(Musele); L — ff(Liver); H— ,(»(Hear),
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211 FEASE — LDH(EC 1.1.1.27) 3NN, Ldh—AF — B ALY
HBE, Ldh—CENMEREZEW. ZEMEAR IS AREC®, C? CY, #£K
WE) 6 FhRA. B 1 ERHEAPE 4R,

212 FEREESE — MDHEC 1.1.137) 4/ MDH B ¥ yHE, HEM MK
£ L WA MDHGMDH) 54 %745 % MDHGMDH) 7 [Jif4 3 — 4 £/, #15% &
% SMDH 5 mMDH fj Ze & 4.

213 EBE® — ADH(EC 111D ML B & §% —— SORD (EC 1.1.1.14)
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Figl Polymorphic phenotypes of Lah—C locus in the hiver tissues of slver carps
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Idhp—C BB L. FFHE ldhp- AR AEZE. REMEARTSAER(AY,
AY), WP T IR, @2 BRHEPN 25/,
215 3- SEEHNEN — GPDH(EC 1118  WAMAE A G3PDH ERiH Y
Bk, ®UYKBIEH(HI).
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Fig2 Polymorphic phenotypes of Lahp—- A loaus in Fig3 Elcctrophoreiogram of GIPDH isozymes expressed
the liver tissues of silver carps in the muscle tissues of siver cams
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SOD Rk ST 8] B4 M A~ X I8, aTREZ R KT L R (sSOD) ML Rk R
(mSOD). “HFHHATEMRT, KEAREE, THMH SOD R EEHRE.
217 FERME — MEP(EC 1.1.140 5 MDH —#, @28 MEP 14 F3¥u
K(sMEP) M4k R (4% ( mMEP) . #gfa L& MEP 3k BB B A A K, TREAS
fR&T sMEP fl mMEP. FBREKEH | S~ EARE, TERMREM 2 1 ER
. 34 MEP N HEE(E4),
218 @ik — EST(EC 31.1— )  [FEEEST 24 4 MEUMNDG. Hb Ei—-1 4
Est—2 U R HE S, Esr—| BB MNHERAEHRE, ¥ORIEGHHMT. Er—2
BERA 2 MR (2'™, 2, LRNB I HER(ES).
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Fig4 Electrophoretogram of MEP isozymes expressed Fig5 Polymormphic phenotypes of Est—2 locus in the

in the musde lissues of silver carps liver tisues of silver camps
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Tab2 Genotypic distributions. allelic frequencies and chi —square tests at 3 polymorphic log
in the liver lssues of silver camps

. WEEE H{EFME
Re(: RHY
. Observed X P Alledic
Loci Genotypes
number frequendies
100 | 106 p. 1] ™. 0.5
78 |78 6
it 3 C® 024
Ldh-C 5. 7874 0.10—0.20
78 | 400 9
11 100 14 Ct: 0.24
i1/78 9
{00 | 10 o4 A 097
Lap—-A 00 | 131 2 15.6668 0.01
131 131 1 A% 0.03
100 | 100 19 2™, 051
Lat-2 9 io0 b1 0.9692 0.30—0.5%
93 /93 18 2% 09

X RRERRN. Ldi—CH Esr—2 BRI B E MR 55 Hardy - Weinberg 1846 F
5 (R (P>0.05), 1] Jehp— A 1389 36 R 050 15 B0 (897 91 8.2 SR.(P<0.01)..
RARAAE 5 fdhp — A" (9 EESH A .

Bt Ry, MG KMMBES LAY 148%. X - HENAQBEER
HERIOE 4R ) 6 — RALAIRIBEBL AU — GOPDH (EC 1.1.149) MMM 5
#5B — GPI(EC 53.19). MAFFAEMXFMMMEELH | M2 5EA. BhFaxk
ARBRK L, RAMFEEBANN. SR, NEMEERHROKE BEXARE



28 ROENIE: RICP A KRR B4 LR 161

ZEEMAISERYE. R\ LRI, KITPHste fREr 125 500 00451,
3 itig

E K, ARRAMBAENSRIEEHEARETREMT—ERE -1 ERTE
BRI BT s, BB oY R H A8 I i DNA K- 1) [F] 1 2 PR R 6 A R B 1% 4%
it. IRAMSHIBEARDY SARBMHAREYREE. T8k, RHGERE4YHE
Ji DNA 7K F-H4 itk DNAMDNA) 48 938 4447 10 B R I A R i 20, P BE Y
WSS THRITGEM B RN REER. MBERNOEERZ). Wb &
Fp B BT B IR AR E S AL BERNENEMEREYEAEENS S M
6. WEIEH, ATEEMARHERERBRETHEESFR-LEARNEZWN, FE
AFEEFMERARNRTY, BEERENEE TUARSE SN ER(FERRA FL
EHEAEXRD. BIMWHREREER, g XAMBENRETRERHEST
AT ERMBE. Gross #1 King 1A Jy. founder 3 ( Founder effect) 8%/ E 2 I R AT
EHERFHARATEAMBRRETREREN EERER. A, ARaR A TEHEM
BREETHFEFART XA, UEREREXA S ATEANBENRETR
HH S XRAMB(EAHRER) L. LAWY EWEREH, ATEAMNELAEFREN
FHERRHEHRYRER. RITAK ARATEEMNEREE RERNREMRTEEE
BRTALEHABPH S ANNASERE(NEREEARE RS, EXEHE ©
mEE R ZREE).

MBEF AR, — MM R EBNREEREREENARAS. AL
WEERIE. AXRETRENBETSBEENENER. FEREERSMES T
HRFER, RASFEYMBA. FTUBRR, RFAERAMBERANLE BN RZ
TREAMUERTRIPEBRERERE WRPEXATFECSEEEER. BAi, AX%
FRBEHRPEESCRE— T EREROFRIE. RAm, X—-UGEAEREMEKTELR
BRER. REATERELREREERER - SAREWE. B2, EALEALRE
HINEESE SR A — SR ENERTFEREMER, BEfu -2 ANNASHEER, Tk
A X LA R PR B AR IR . KRBT AR O B R A AR
( Effective sample size) MR B K, SFEEBERBMFEG. 48 55F GOS0 #EE L H).
RIEARI R G E THTRABHEEURB R BFEEREYS. ARMHERABRAREE
AR EERBHERERSE, WM/ founder 88, N /D B ¥ A8 8% 4 A8 By
FEABRLT R ARG, NEBXR, FaNR/DPHBEXNASOR. HAKIER
R RREEE, RANMBEADYAET 500 2. —BK3, RELXMIFAT, Faf
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f; G EHRRAMBE R T EFAEALUEMA AN KEEES
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BIOCHEMICAL GENETIC STRUCTURE AND VARIATION
IN A NATURAL POPULATION OF SILVER CARP FROM
THE MIDDLE REACHES OF THE YANGTZE RIVER

Wu Lizhao and Wang Zuxiong
(nstitute of Hydrobiology, The Chinese Academy of Sciences, Wuhan 430072)

Abstract

Using starch and polyacrylamide gel electrophoresis, we analyzed the Oarants of 11
isozymes encoded by 31 presumptive loci in a natural silver carp population from the mid-
dle reaches of the Yangtze River. Among the 27 loci usable for genetic population analy-
sis. four (Ldh—C, Idhp—A, Est—1, —2) were polymorphic. The mean propotion of
polymorphic loci and the average heterozygosity per locus in the mentioned population
were 14.8% and 0.0451, respectively. Comparative result showed that silver carp hatchery
and natural populations had a similar mean proportion of polymorphic loci. It was pro-
posed that the reduction of genetic varability in fish hatchery populations was resulted
from some unreasonable factors in propagation process to a great extent and avoiding or
minimizing these factors intentionally would be useful for maximzng the genetic variability
in hatchery populations of cultural fish species.

Key words Natural population, Silver carp, Isozymic loci, Genetic varability,
Electrophoresis.



