
brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by CMFRI Digital Repository

https://core.ac.uk/display/33012961?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


34. A STUDY ON BIOCHEMICAL GENETICS ON 
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ABSTRACT 

To determine genetic differences between geographic populations of Crassostrea madrasensis, 
studies on the protein band pattern in four tissues namely, adductor muscle, gills mant'e and digestive 
divert'cula was determined by polyacrylamlde gel electrophoresis. The interpopulation differences 
observed in protein expression are discussed in relation to biochemical genetic characterisation of 
C. madrasensis. 

INTRODUCTION analysis were collected from the Vypeen bar 
mouth jetty at Cochin. Live oyster were main-

Many marine bivalve species are known to tained in the laboratory without feeding for a 
exhibit genetic polymorphism at a number of maximum period of one week. The oysters were 
loci (Wilkins 1975; Ahmad et al 1977, Skibinski dissected for the specific tissues required in the 
et al 1978, Beaumont & Beveridge 1984). In analysis. The tissue samples were homogenized 
oysters, the presence of genetically variable in double distilled water, centrifuged at 10,000 
enzymes has been indicated by the studies of rpm for 15 minutes. Disc electrophoresis as 
Wilkins and Mathers (197''), Mathers et al described by Davis (1964) was followed using 
(1974), Schaal and Anderson (1974), Buroker 10% acrylamide and 5% bisacrylamide. The 
et al (1979 a, b) and Buroker (1933). Most of gels were stained for general protein using 0.25% 
the above studies have been carried out on Kenacid. Very faint bands and those bands not 
specific enzymes. Attempts to identify poly- observed in all the gels were excluded from the 
morphic loci from general protein zymograms general pherogram pattern The relative mobility 
have been carried out only on a limited number (rf) of each band to that of the marker dye front 
of bivalve species eg., Ostrea lurida (Johnson was calculated and the general protein pherogram 
et a\ }972), Saxidomus giganteus (Johnson and was drawn on the basis of mean rf values of 
Utter 1973), Crassostrea gigas (Buroker et al gels from a minimum of 12 individuals for each 
^975) and Chlamys opercularis (Beaumont and tissue. For determiniing the presence of poly-
Gruffydd 1975, Beaumont 1982 a, b). morphic loci, electrophoretic analysis of the 

adductor muscle of 20 individuals were carried 
A biochemical genetic study has been out. From each individual, three samples were 

recently initiated to identify polymorphic loci in analysed. The most intensely stained bands 
the \n6\an ed\b\e oyster Crassostrea madrasensis, were marked 4x and the remaining bands corn-
by which genetically distinct stocks of oyster paratively graded as 3x, 2x and 1x. 
can be identified from different locations along 
Indian coasts. This report describes the result 
of preliminary investigations carried out to RESULTS 
determine the basic protein zymogram of addu-
ctor muscle, mantle, gills and digestive diverti- Tissues specific variations in the general 
cula. The presence of two polymorphic loci protein pherogram were observed with regard to 
have also been shown. ^^^ """^^er of bands, their relative position, 

thickness and staining intensity (Fig. 1, Table 
1). In the adductor muscle, 9 bands were 

MATERIAL AND METHODS observed in all individuals. Compared to the other 
tissues, in the adductor muscle there were less 

Specimens of adult C. madrasensis (shell variations between individuals with regard to 
height 41-70mm) used in the electrophoretic staining intensity and thickness of bajnd*. The 
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observed in two individuals and BC in one 
individual indicating that B and C alleles occur 
at low frequencies in the population. The tissues 
from the AB and BC individuals were again 
electrophoresed with that of the common type 
to confirm the observed band patterns. At band 
9 with rf values of 64.3 ± 1 26, in 50% of the 
samples two banded phenotype (YZ) was obser
ved. But, unlike band 6 which in its homozygous 
state (BB) is 2 mm thick with a staining intensity 
of 4x, band 9 as a single band is 0.5 mm thick 
with a staining intensity of Ix. Further the 
interspace between the two bands y and z is 
small. Therefore, the presence of polymorphic 
system at band 9 cannot be said with certainty 
as indicated for band 6. 

DISCUSSION 

Of the four tissues tested, adductor muscle 
is the best tissue for detecting polymorphic loci 
since the variations between individuals with 
respect to staining intensity and thickness is 
minimum. Of the remaining tissues, the mantle 
tissue is the least suitable. In all tissues other 
than band 1 and 2 the coefficient of variation 
in rf values was less than 6% indicating that 
the general protein pherogram observed in the 
present study is repeatable under identical 
electrophoretic conditions. The differences in 
staining intensities between individuals could 
be partly due to the differences in the duration 
of starvation between individuals- The electro
phoretic variants observed in adductor muscle 
protein of other molluscs have been either due 
to geographic variation (Johnson and Utter 
1973, Beaumont 1982a) or due to differences 
in size classes tested (Beaumont 1982b). Due 
t& the low frequencies of alleles A and C and 
the small sample size, the effect of size class 
cannot be tested in this study. The present 
study, besides giving the tissue specific protein 
pherogram has indicated the presence of poly
morphic loci. The actual allelic frequencies at 
those loci and the presence of other polymorphic 
loci can be substantiated by examining a larger 
sample size. 
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