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The peculiarities of zymogram and their
genetic analysis in Pteria penguin

YU Xiang-yong''*, WANG Mei-fang?, LIU Yong®, LIANG Fei-long?, MAO Yong®, GUI Jian-fang'
(1. State Key Laboratory of Freshwater Ecology and Biotechnology , Institute of Hydrobiology , Chinese Academy of Sciences ,
Wuhan 430072, China; 2. Fisheries College , Zhanjiang Ocean University , Zhanjiang 524025, China)

Abstract: The wing pearl oyster Pteria ( Magnavicula) penguin Roding is a kind of fast growing and large-sized
bivalve species, which is distributed along the coastline of Hainan Island, Leizhou Peninsula and other waters in
South China Sea. It has been identified as a candidate for bigger pearl cultivating but is not sufficiently prolific in
the wild due to the depletion of its natural resources. Its hatchery techniques and the technology of producing
mabe, imaging and round pearls from this oyster have been developed successfully recently.In order to discern
the hereditary background for future genetic breeding of this species, vertical polyacrylamide gradient gel
electrophoresis was used to analyze the peculiarity and genetic control of isozymes in P. penguin . SOD, EST,
MDH, ME, LDH and G6PDH from five kinds of tissues (adductor muscle, mantle, gill, digestive gland and
foot) were studied. The expression peculiarities of the above 6 isozymes were distinctly varied in different
tissues. 18 loci were recorded, of which, 16 loci were polymorphous. In the examined population, the rate of
polymorphic loci was 88.8 % , and the average heterogeneity index was 0.396 + 0.029. The allelic frequencies
of 13 loci were accordant with the Law of Hardy — Weinberg ( P >0.05), frequencies of other 3 loci, Ldh ~ 1,
Ldh -2 and Sod - 2 were obviously deviated from the genetic equilibrium{ P < 0.01), the reason of which for
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Ldh -1, Ldh - 2 was the deficiency of the heterozygosity, for Sod - 2 was that only hybrid present at this

locus. At locus of G6pdh — 1, high frequency of null gene was discovered .
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Tab.1 Ahalyzed enzyme, gel concentration and encoded gene loci

7 T MR BRI biE:E i % B SRS
enzyme ‘ code of enzyme - gel concentration subunit number loci number loci status
B A k4 Lk B (SOD) EC1.15.1.1 4% ~30% 2 3 ‘ M 2P
s B (EST). . EC3.1.1.1 4% ~ 30% 182 7 IM 6P
S R ER B S8 (MDH) EC1.1.1.37 4% ~30% 2 2 2P
R i B (ME) EC1.1.1.40 4% ~15% 4 2 2P
2L BB SAG(LDH) EC1.1.1.27 1% ~15% 2 2 2P
%ﬁﬁ—é—@%ﬁiﬁﬁﬁﬁ%(aemm EC1.1.1.49 4% ~15% 2 2 2P
.1+ (amount) 18 2M  16P

H: MAREMAPAZEMA

Notes:M — monomorphic, P— polymorphic
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Zymogram of Pteria penguin

1.digestive gland, 2.mantle, 3.adductor muscle, 4.gill, 5.mantle, 6.adductor muscle
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Plate T Zymogram of Pteria penguin
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1 - 2. zymogram of LDH;3 — 4. zymogram of G6PDH; 5. zymogram of ME ;6. zymogram of G6PDH

1.digestive gland, 2.adductor muscle, 3.adductor muscle, 4. digestive gland, 5.adductor muscle, 6. adductor muscle
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Tab.2 Genotypic distribution, allelic frequencies and chi-square test of loci in Pteria penguin

KA A 4151 S WA MM RLERHE : ,
loci tissue genotype observed data expected data  allelic frequencies X
Sod — 2 M aa 0 8.5 0.500 34 <0.01
ab 34 17
bb 0 8.5 0.500
Sod -3 M aa 4 5.602 0.406 0.615 >0.05
ab 18 16.398
bb = nul 12 12 0.594
Est -2 Am aa 11 12.971 0.618 2.048 >0.05
ab 20 16.059
bb 3 4.9701 0.382
Est -3 M aa 3 2.382 0.265 0.296 >0.05
ab 12 13.235
bb 19 18.382 0.735
Est — 4 G aa 17 18.382 0.735 1.483 >0.05
ab 16 13.235
bb 1 2.382 0.265
Est =5 G aa 14 15.559 0.676 1.492 >0.05
ab 18 14.882
bb 2 3.559 0.324
Est -6 Am aa 0 0.029 0.029 2.607 >0.05
ab 2 1.765
bb 27 26.471 0.882
be 4 5.294
cc 1 0.265 0.088
ca 0 0.176
Est -7 G aa 0 0.029 0.029 0.604 >0.05
ab 2 1.765
bb 26 26.471 0.882
be 6 5.294
cc 0 0.265 0.088
ca 0 0.176
Mdh -1 M aa 0 0.471 0.118 0.604 >0.05
ab 8 7.059
bb 26 26.471 0.882
Mdh — 2 Am aa 3 4.971 0.382 2.073 >0.05
ab 19 15.294
bb 10 11.765 0.588
be 1 1.176
cc 0 0.029 0.029
ca 1 0.765
Me -1 Am aa 0 1.446 0.206 4.577 >0.05
ab 2 2.265
bb 0 0.89%0 0.162
be 9 6.956
cc 11 13.596 0.632
ca 12 8.853
Me -2 Am aa 13 14.890 0.662 2.586 >0.05
ab 16 13.235
bb 2 2.941 0.294
be 0 0.882
cc 0 0.066 0.044
ca 3 1.985
Idh -1 Am aa 12 4.235 0.353 34 <0.01
ab 0 15.529
bb 22 14.235 0.647
Ldh -2 D aa 8 2.382 0.265 24.501 <0.01
ab 2 13.235
bb 24 18.382 0.735
G6pdh - 1 D A(aa,ac) 4 3.629 0.061 0.450 >0.05
ab 0 0.384 0.093
B(bb, bc) 6 5.635
cc =nul 24 24.352 0.846

TE:Am- 52l D- HILER.G- 8 M-S EB. P HE EHAF

Notes: Am - adductor muscle , D — digestive gland,G — gill, M — mantle, P — grade of divergence
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