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ABSTRACT Vertical polyacrylamide gel electrophoresis was employed to investigate the ge-
netic variation of isozyme of Charybdis japonica. Four geographic populations in Dalian Black
Reefs (DL), Shangdong Laizhou Bay (1.Z), Jiangsu Haizhou Bay (HZ) and Zhejiang Xiangs-
han (XS) (48 individuals each) were surveyed. Ten enzymes revealed twenty-eight putative lo-
ci, in which nine were polymorphic. For the four populations, the proportion of polymorphic lo-
ci (Py o) was 32.14%. The mean effective number (A.) of alleles per locus ranged from 1. 283

0 to 1. 297 9, and the mean values of observed (H,) and expected ( H.) heterozygosities were in
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the range of 0. 146 2~0. 155 6 and 0. 273 8~0. 278 3 respectively. The genetic distance (D,)
among the four wild geographic populations ranged from 0. 000 4 to 0. 001 8, which were lower
than that between subspecies. Cluster analysis indicated that DL and LLZ populations were clus-
tered together for the closest relationship, while HZ or XS, respectively, was an independent
cluster,
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Table 2 Name. abbreviation and E. C. number of ten isozymes of C. japonica

i F PR AR D . H 25 4 HH Zuh RS

Enzyme E.C. No. Structure Tissue  Buffer system
R 2 I A MDH E.C.1.1.1.37 TR e TG
W R ME E.C.1.1.1.40 Iy 5 A N TG
AL 155 AL i SOD E.C.1.15. 1.1 77N LR TG
FLER B AU A LDH E.C.1.1.1.27 Y B f LR TG
AR A GDH E.C.1.4.1.2 (L3 A LS WAE J73 LA TC
BEAGEST E.C.3.1.1.1 LR N gt 2 LR TG
M EL AR CAT E.C.1.11.1.6 Y B¢ f LR TG
P B R T ALP E.C.3.1.3.1 LR E N 27N WA EBT
ALY EEPOD E.C.1.11.1. 7 LIREN WLA TG
a-JE K A o- AMY E.C.3.2.1.1 LIREN e 3N NS TG
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Fobt [) 78 A PP R e 1O oA 3 B B0 AT 0 AT L bl T 4 AR AR DI 2 SR AL O T 240 R Ll PR SR M R
PRAY B AR AR (B 1) 25 i 64 0 A 7 302 IR A [ 25 (2009)
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2.1.1 #MBEE: 8 (ALP)
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VS BE R RN G LRI TP OUL SR B a b WA AE 7 BE AT ab —Fp LRI AY ; Car-1 F1 Car-2 WA 56 BB 6 7 4 S B4
R AR L a A, OISR B — A L Y aa (] 1-O)
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EST by SR sl IR 78 B Ak b R0 SRR g Ese-1 M Est-2 AN JE DR 3807 i . o Ese-1 &
PRSE AV 225 o FE R FE R R G2 1L A b RS2 31 a b 1 o 55 437 35 XD aa a1 56 PR AR T 6 3K 0 25 T 1 R it
S R AP EE S a b PR (7 FE R ab bb W RPIE R ; Ese-2 78 4 ANFER A LML E] 1 Rl R aa (& 1-
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Fig. 1 TIsozyme electrophoresis patterns of C. japonica in Laizhou Bay population
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LDH by PU R AR, 76 4 A FEAR h Y 2 B WA JE R AT . Ldh-1 A Ldh-2, Hip Ldh-2 RN L35, WL
F a b WIF S SE K A aa,ab.bb =R 3L R A ; Ldh-1 H L H] —Fp LKA aa(E] 1-E)
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AN PR JBE A S 5 o m-Md b A 4 ADSTEAR T HO S — i S A FE D a Rl —F BRI A aas s-Mdh RN 25,4 I HE
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2.1.10 # A AL B ALEE (SOD)
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1.Sod-2 1 Sod-3, Fr Sod-3 FEH N 235, BIWELE] a b B FP A7 FE K FT ab — B FEH Y ; Sod-1 Fl Sod-
2 WA JE R A AE 4 AR 3 RO B — Fh A 7 L R a Rl — B SE R AL aa (] 1-KD,
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Table 3 Observed loci and allelic frequencies of enzymes in four populations of C. japonica

#EK Population

FEH AL Locus A Allele
DL LZ HZ XS

s-Mdh-1 a 1.000 0O 1.000 O 1.000 0 1.000 0
m-Mdh-1 a 0.500 0 0.500 0 0. 500 0 0.500 0
b 0.500 0 0. 500 0 0. 500 0 0. 500 0

Sod-1 a 1.000 O 1.000 0O 1.000 0 1.000 0
Sod-2 a 1. 000 0 1.000 0 1. 000 0 1.000 0
Sod-3 a 0.500 0 0.500 0 0. 500 0 0.500 0
b 0.500 0 0. 500 0 0. 500 0 0. 500 0

Gdh-1 a 1.000 O 1.000 O 1.000 0 1.000 0
Cat-1 a 1. 000 0 1. 000 0 1.000 0 1.000 0
Cat-2 a 1.000 0 1.000 0 1.000 0 1.000 0
Car-3 a 0.541 7 0.479 2 0. 500 0 0.500 0
b 0.458 3 0.520 8 0.500 0 0.500 0

Est-1 a 0.562 5 0.479 2 0.479 2 0.625 0
b 0.437 5 0.520 8 0.520 8 0.375 0

Est-2 a 1.000 0O 1.000 0O 1.000 0 1.000 0
Me-1 a 1.000 0 1. 000 0 1.000 0 1. 000 0
Me-2 a 1.000 0 1.000 0 1.000 0 1.000 0
Me-3 a 1.000 0 1. 000 0 1. 000 0 1.000 0
Me-4 a 1.000 O 1.000 O 1.000 O 1.000 0
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&3
BEIK Population
P EEA Locus SEN L Allele
DL LZ HZ XS

Me-5 a 1. 000 0 1.000 0O 1. 000 0 1.000 0
a-Amy-1 a 0.500 0 0.500 0 0.500 0 0.500 0
b 0.500 0 0.500 0 0.500 0 0.500 0

aAmy-2 a 1. 000 0 1. 000 0 1.000 O 1.000 0
aAmy-3 a 1.000 0O 1.000 0O 1. 000 0 1.000 0
a-Amy-4 a 0.500 0 0.500 0 0.500 0 0.500 0
b 0.500 0 0.500 0 0. 500 0 0.500 0

Pod-1 a 1.000 0 1. 000 0 1. 000 0 1.000 0
Pod-2 a 1. 000 0O 1.000 0O 1. 000 0 1.000 0
Ldh-1 a 1. 000 0 1.000 0 1.000 0 1.000 0
Ldh-2 a 0.833 3 0.854 2 0.895 8 0.979 2
b 0.166 7 0.145 8 0.104 2 0.020 8

Alp-1 a 0.500 0 0.500 0 0.500 0 0.500 0
b 0.500 0 0.500 0 0.500 0 0.500 0

Alp-2 a 1. 000 0 1. 000 0 1.000 O 1.000 0
Alp-3 a 0.500 0 0.520 8 0.6250 0.500 0
b 0.500 0 0.479 2 0.3750 0.500 0

b 0.3750 0.479 2 0. 500 0 0.500 0

Alp-4 a 1.000 0 1. 000 0 1. 000 0 1.000 0

G 3 MG 45 R TR 2] 4 A B AR I 22 28 8 07 4350 PP 359 854 )86 67 1) A 4080 55 A ik AT 11
H A CEE A AL S 2 & B H MTUN A G B H X Gs B EE RS DL ansk 4 Fios

32 4 T, 4 A B AR 22725 007 E A B8 32. 14 % , SEX5 AN JRE A 1) 2557 35k PR (R 5 3808 B 1. 283 0~
1.297 9, VIR FEA B WER I B BE N 0. 273 8~0. 278 3, V- YA e (o i T 232 & B2 4 0. 146 2~0. 155 6,

R 5 TR B A ASTEOR Y 3517 A AL RN 5 L BE B A 6F A 2R T R 40 2R A A5 T AR I 1 35T AL AH DL
T AT AR A3 2 N 5 B R I A AR BE . H e R R SHE T R A 18] A 3 £ B S (R /N, A 0..000 4, SEMITE RN 4
LU AR 1) 35 4% E B8 SR, o 0. 001 8,

MR 2 5 45 8 A& B B (8, Tl UPGMA Jr it AT 280, 45 R WL 2, DIEL 2 AT UL, K3 A F 36
ISR B e R A — i, M J5 S5 IS BRSO — 3 e 5S4 I IRA 2 .

F4 BRBIBENEESH RS ANBEXRBHEHEENEREESR
Table 4 Loci and allelic frequencies in four B R
populations of C. japonica Table 5 Nei’s genetic identity and genetic distance
e BEUE Population between populations of C. japonica
Genetic parameter DL LZ Hz XS B {k Population DL LZ HZ XS
P(%) 32. 14 32. 14 32. 14 32. 14 DL 0.999°6 0.9988  0.998 4
A 1.2979  1.2972  1.2896 1.2830 Lz 0.000 4 0.9995 0.998 2
H, 0.2753  0.2738  0.2738  0.278 3 HZ 0.0012  0.0005 0.998 9
H. 0.1556  0.1549  0.1515  0.146 2 Xs 0.0016 0.0018 0.0011
DL
3 itig LZ
HZ
XS
Eﬂ /\ k —] A3 I I I ]
3.1 Ezkm;" 4 I miﬂﬁwmmlﬁ%ﬁ 0.0006 0.000 4 0.0002 0.0000
— =) N < S SE S — < N
IE]T@EE%%%ZJ_(}JEKE/JE}%EZJEJ‘}%F%’ B 2 4484 HAREBEAR UPGMA B2k

HAWRNHLS R M AR RIS Fig. 2 Cluster dengrogram of four populations of C. japonica
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