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(PEEERY HETEKFEESALRRE, LR F5 266003)

WE. RN R NGB KB ARX VT (Coelomactra antiquata) T B8, ANERE W ALIRAE AL 5 72841
F 18 Pk Rl LEEEAT 4SS RS b7, FF0d sk 11 AR AT T2 a0k . 43R, SR LINERER
HHEMESRRE. WL SIAELS TR 11 78 (ADH, AK. DIA, EST. GPI, IDH, MDH. PGM. SDH, SOD #iI
XDH) T LAEBR e MMt il k. 78 11 FhEgR 17 NMEER ST E 6 M s (ADH, EST-1, MDH-1, PGM., SOD-1
XDH) } 23500 0, 2300 BB 35.3%. “PEIIMR G (H) MIBHAZEE (H) 535129 0.360 1 0.519, 15547

FIKEH (V) A 440, [ FEAKFERZE,2008.15(1): 178-182]

R VO RSB LG RIS, AU Rt 254

RESZS: Q959.215 XERERIRAD: A

P (Coelomactra antiquata) FJ& ¥ Kz
I'7 (Mollusca) \ J§EZY (Lamellibranchia) . L H
(Eulamellibranchia) 5% 4 V. H (Heterodonta) « i ]
#f (Mactridae) B 4aH 8 (Coelomactra) , 24534
FOCEATGER B SR & B A H A ¥, 2
T E & S EIE S L RITTEAE Sk i T 05 4L
AP 2 ML A DA g T P el 9 A5 4 7 e T R R O A
Y. fE 2004 5, HEPG RS EA N 50 640 10
ERTE RN 1% B P E AR S K 3L T
AL WYL RN T P AR A R M AU A B v
PRAP TR P T PR 2 AN 5%

N —REHF 5T N UM 20 H4E 60 FEARTTFURSE S
X P A B A S IR RN L
BB NSRS T T T AR TN AR 1
7T B B T PO R R R St 2 R T
R A B RIE . AT FT A FE 58 N 4 B i e e
HL YK A G POt S ARAL 2R 18 A fE) TEGIEAT T
FS 0 43 75 F DAL AR B AR (LR O R 0 G0 1T
Fh R TB§ 2 &PEEAT TP, LA — 26
SO PRI AR 2 AR oy e pR R Al

1 #RA7TE

1.1 #7#
B T 2005 F6 HBH I RRIS&, &K

W HE B - 2007-03-26; 11T H#H: 2007-08-02.

X EHHS: 1005-8737-(2008) 01-0178-05

7.1~8.0 em, i PR B E S, AR KSRV
S7 R fR ), B P SE AL B A R W AR IR AL S
Fhel 2, —80 CHBIRIRIKFE R A & H

1.2 Ak

1.2.1 FAERAHE HHKE 200 mg [HENL.
i ANENE HAIRAENL S B L, DL 125 (W/V)
(9 ELAFI N AN T4 B ) R G2 i (0.1 mol/L Tris-HCl,
pH 7.0, 0.1 % [ B- SHEELEE ) , HBFESIR B
KB R A1, SIR AR 4 “C44F R, 15 000 r/min B
> 30 min, FIEHTERIERAFT 40 CHkAE&H -
122 ®ik RHIETA—NEHT £ mi
JE KA ()5 h DYY6C) FlHL ki (5 K
DYCZ-24D) #EAT Ak 3% SL 5 15 1 B 2R T4 I I it e
HVK. 2> BRI E A 7.5% (pH 8.9) , W4 IR & 1
4.5 % (pH 6.8) , &1 iR 2 52 K Tris- H & FR 2% v
7% (0.025 mol/L Tris,0.2 mol/L H & #, pH 8.3) .
HLYKAE 4 °C UKAR N HEAT, 25 mA 1H I, BHEIZ 1 hs
YUt 2 M Richardson 25 ' (7, WS B ek 8h. 4
TSR E T 7.5% B LT IE 2 30 min, £
Ik EG RGT B Eie . I8 FEE (£ 1D
Xof 4 it 7 A SR UL B AN W AR AR R L 5 el
AN R R A A A O G 1 i TR
43 T BRI ZH 25, LA RN AR B (L BEAR A 31 AN 78 T
AMEX ATV 2 5T
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x1 BARERILIEBHESARSYIEASHNERNZTR.
FE MRS
Tab.1 Names, abbreviations and E. C. numbers of
enzymes used in tissue specificity analysis
of Coelomactra antiquata

fil 45 ETR)
Enzyme Abbr. E. C. No.

PN A
Aspartate aminotransferase
BRPERE R

Acid phosphatase

P N

Alcohol dehydrogenase
AR

Alkaline phosphatase
R TR

Adenylate kinase

AL AR
Catalase

S L 1 0L

AAT 2.6.1.1

ACP 3.1.3.2

ADH 1.1.1.1

AKP 3.1.3.1

AK 2.7.4.3

CAT 1.11.1.6

DIA 1.6.99.2

NADH Diaphorase 699
ik
FES EST 3.1.1.1
Esterase
N1 7Y el
ARmE GDH 1412
Glutamic dehydrogenase
'ﬁﬂ%ﬁﬁéﬁ@&%m‘ GPL 5319
Glucose-phosphate isomerase
- Jo s 124 T

E*ﬁ%@&ﬂﬁﬁa DH 11142
Isocitrate dehydrogenase
I 2 A il
AR LDH 1.1.1.27
Lactate dehydrogenase
5 LA [l il
FRMILN MDH 1.1.1.37
Malate dehydrogenase
qz%%i ME 1.1.1.40
Malic enzyme
AT boM 5420
Phosphoglucomutase
1 Y it = B

SDH 1.1.1.14
Sorbitol dehydrogenase
‘\ = V'Il
ﬂﬂ{t%ﬂ&% SOD 1.15.1.1
Superoxide dismutase

NEE s it 5 il

RIGR 2N XDH 1.1.1.204

Xanthine dehydrogenase

1.2.3 #IEANE Tl GENEPOP 3.4 & 7 i1 %
PrEE AR 2 G B (H) IR G (H) IF
Kl & A7 5 R 75 75 & Hardy-Weinberg “F- .

FSTAT 2.9.3 #F ™ W& T 2L H (V) .
2 HER55H

2.1 WiEEREILEEASRGT

AT LA T VU S PR 2R 18 PR,
" CAT. GDH. LDH % 3 #lg{E 5 PP ik B
NEEIVE T, AAT. ACP. AKP #11 ME %5 4 Pl %
PERGERE AR RE S, HAR 11 B R s U M R e
PIEEH FF R I AR ek (£2) . Hrf 6 Fiiilg
(ADH. DIA. EST. IDH. SDH #1 XDH) X fZ 7t T
THALNE: AK AE7E T A2 WL S8 R R0 2 WL, S8R9
1k P R L35 7% GPI. MDH #1 PGM 7 5 Ff 4 21
Tl 2R IA, (B E MERR 59 AN (R, 78 S2 WURTE WL
T B, A SR A IR PR SS ; SOD ]
FEAET 5 FRALZR v (B ZE W AR IS MRS o

F2 11 MEBEERS S MALMBENRIEER
Tab.2 Expression of 11 enzymes in five tissues or
organs in Coelomactra antiquata

ZH 2 Tissue

BMEN e g MR M
Enzyme  Adductor .. Digestive Foot
Gill Mantle
muscle gland muscle
ADH - - - +* -
AK +* - + - +
DIA - - - A -
EST - - - Ak -
GPI +H+* + ++ + +++
IDH - - - +* -
MDH ++* + + + ++
PGM +* + + + ++
SDH - - - Ak -
SOD + + + 4 +
XDH - - - +* -

Vs e SR A PE B < s e 8 R
Tt * SR AL

“ »”

Note: “+++”, represent strong enzyme expression; “++”,

moderate; “+”, weak; “~”, no reaction; *, tissue seleced.

22 ERGENEBLFEHNRIEBEZSESER

an
==

Xf 11 FPEGBEIT T2 AR, SR E
BH, 11 APES AL & T 17 AN FE A A7, Hp ADH,
EST-1. MDH-1. PGM. SOD-1 #1 XDH %5 6 A~ &
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VAT 2 2, 2 AL A L] 35.3%, B i a8 1 #3 BREDEHE N RAIHSDEANERFE,
Fise PRMMAE B (H) TG H) $1§ﬁ%{iﬁﬁ<Na;7ﬂf‘ﬂ"§§f§<He>~
e " . BRAE (H) SEEEY (F
N N7 Ay A Ny
751 % 0.360 A10.5 19;q:%’,3 S R H (Na> A Tab.3 Allozyme allele frequencies. mean allele number
4.40( & 3) . Fis 8 .78 67 51 SOD-1 A1 XDH . % (N,). observed heterzygosities ( H,), expected heterzygosities

i3 Hardy-Weinberg “F-# (P<0.05, 3% 3) - (H,) and Wright’ s fixation index (F,) at 6 allozyme loci
for Jimo population of Coelomactra antiquata

h fr s % 42 FERFIE i {WIJ ﬁ
Locus EEIH Allele ROCS G 5
Allele nos. frenquency n Fy
ADH 90 0.033 30 0.026
100 0.367
110 0.600
EST-1 80 0.107 28 0.200
90 0.321
100 0.339
110 0.125
120 0.107
MDH-1 90 0.032 31 0.008
100 0.581
110 0.387
PGM 80 0.048 31 0.184
90 0.177
100 0.387
PGM [ 110 0.242
120 0.145
SOD-1 90 0.355 31 0.550 T
100 0.468
- . e
SoD-2 120 0.016
SOD-1
XDH 95 0.258 31 1.000 T
100 0.645
105 0.097
h [- ’ s
H, 0.360
H, 0.519
1 FEHEE 6 fh B R vk B %, H o ADH. EST-1. t: B E WS Hardy-Weinberg P (P<0.05).
MDH-1. PGM. SOD-1 Fl XDH % % 25 fir #1,1-10 f¢ t;f;gor;flcant departures from Hardy-Weinberg equilibria
EAFRMA o
Fig. 1 Electrophoresis patterns of the six enzymes in 3 Wi
Coelomactra antiquata. ADH, EST-1, MDH-1,
PGM, SOD-1 and XDH were polymorphic locis 1-10 ABFIUEE REW, T 5 AL+ B
represent different individuals TR E M B R 50, HAER AL, Al

TR BRI & R SR R, IR 2 S AT R
L5 7 it AR AR PR O e S Ay UM . [
W AE 22 PO 5E DL B 7 Y ALV 3 1, W50
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%k 8} U1 (Pinctada martensii)®™" . J& 4t (Tegillarca
granosa) "3 A W% 3 (45 %, Sinonov acula
constricta; WK AT, Solen gracilis; K AT, Solen
strictus) " FIARSEEEE W (Preria penguin) ', AR
) A X 5% DR [F) LR AR 3k b R R R = 52
INETHEREE DL e i 5 A RS BR BE L) EST B A8 & A
H LA A A, i PG T A I R AR AR, OF HL
X PUA DI EST BE AR V840 Bt vh By 32 3K PR iy 1) 44
EAERANFE . 77 A2 R S R AT e RN [
P b phah 12 R A R PR R T S8 M. 4k,
TEBGH 2V TR 50, AR A T AL IR B L A P Y
il G £ 175 B 1 A, IX R IHVE AR S LA ZHER (A
FEMLEENL ) 2 7 it o () TG AIU I B AR A

Z AL EL B A R R B A A G R R VY
PR R RN EESH., 2EMALEIEZE
(49 T7) BT Ay A AT A L s S5 (7 S5 R B i 4
TEREAR IR by 1A 55 DR e A7 0, 25 1) B 5o R A
AN TG B R AR RN B R R A A e & T 17
By, 1K 3 AL 2 S E RN OB T R AR %
e 2 FEMEI SR, ABFF T P I 2 A6 L
511 5 35.3%, 5 &I EREE T (38.46%~48.15%) ', 4
Fdth Mya arenaria (33%) " 238, A% T KT 2 15
Crassostrea gigas (47.1%~85.7%) ", ¥4 Jifi & F 1
AL S BRI EH (V) 4 4.40, PRI ¢
G R (H) 240519, & T X058 RSP KE (58
A7 5 DR 4 R0 B B 2 B2 [ 9 0l A 1.27~4.00,
0.088~0.030) ", S5k, Fis 15 0 1H 2 B B
AT DL & 47 2 15 I 25 Hardy-Weinberg V-7, A%
iff 7L Fig {8 B 7~ A% £ SOD-1 Rl XDH B 2% i &5
Hardy-Weinberg “V*#, \E/) Fis [HRIZ & Tk KT
TP SRR . 2 A AR T2
e A, T S TR ) B R IR R TR
S B LA AT AT AR AS AN (Wahlund effect) '
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Allozyme tissue-specificities patterns and polymorphisms of xishishe clam,
Coelomactra antiquata

KONG Ling-feng, LI Qi
(The Key Laboratory of Mariculture of the Ministry of Education, Ocean University of China. Qingdao 266003 . China)

Abstract: Vertical polyacrylamide gel electrophoresis was employed to investigate the tissue-specificities of
allozyme and screen the polymorphic loci in the natural populations of xishishe clam, Coelomactra antiquata in
Jimo, Shandong Province. Eighiteen enzyme systems were screened preliminarily in 5 tissues induding adductor
muscle, gill, mantle, digestive gland and foot muscle. The results showed that the screened enzymes displayed
remarkable tissue-specificities and 11 enzyme systems (ADH, AK, DIA, EST, IDH, GPI, MDH, PGM, SDH,
SOD and XDH) from the muscle or digestive gland could be reliably scored. Eleven enzymes systems were
encoded by 17 loci, and 6 of them revealed polymorphism among the tested 31 individuals, i.e., ADH, EST-1,
MDH-1, PGM, SOD-1 and XDH. The proportion of polymorphic loci was 35.3%. The average observed and
expected heterozygosities were 0.360 and 0.519 respectively and the mean allele number (V,) was 4.40. These
six allozyme marker loci would be useful for the assessment of genetic variation and population structure of this
species. [Journal of Fishery Sciences of China, 2008, 15 (1) : 178-182]

Key words: Coelomactra antiquata; polyacrylamide gel electrophoresis; allozyme; tissue-specificity;
polymorphism
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H o K B2 A ST AR AP0 ST B T 1 A SO T 9T AR 13 L R R E L (K
LR C i EIER A EOR RO A 12452 31 5 — A A R G IR K D A SRR R A A
I NE. R KL R BRI R ARG, 5 T KIL O S BRE, O8 = 5 F20RK
B2, T A6 TR, BBIUE . - BLVIE A SRR e JE PR SE, M4l 1 53 Rk B e FENEE M
I, AT 48 PSR HONE: KITH AR R, B KIT OB R RAESER R . BRITAHRE
S, iz R ERE R AT TR D ERTR R S RSN E O, B ANRERE 2
TS, B SOOF 5 B By o R e R s A A5 48 . %0 m O B A BN B S RHBIT N B2 AR ot i A= P
5 5%, Al DA R 3. 253k 80 2757, B E 12 BT, E 4 100 JT.

8 R, AR 1T I, S AR T GRS B A B BRI R . T Bk A] E T
7 2 G 08 ¥ B 1L ARAT VA AR I AT ST =, 53 e S % 15 JT.
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