
BULL. INS-!. OCL<\:'\. & FISH., A.R.E. VOL 7, 1977 J 11

COMP RATIVE ELFCTROPHORETrC T DlE ox

THE SERA OF FIVE SPECIES OF MAR! E -IOLLUSCS

H'
Dr. 11.K. UADA"I and A. K. HASA,'\

Institute of Oceanography and Fisheries, Alexandria, A.R.E.



llli COMPARATIVL. LLFCTROPHORETIC STU])Il:S ON
THE SERA OF FiVE SPECIES OF t"IARL E lvlOLLUSCS

"he p;\Jt~in<' In the sera of the bivul -e-, Vt'IIt',I/;,i, l411d'y)u/a)

d"CWNlICI ,11:U/;"l1l1 (Ltl'; 'Af-VS) , Modiotu» burlnuu: barluuus
(Ul'iN.\'El.S) and t.opha ( Ostreolu ) stcntina W!rUIIUl (PAYf~l\lD·

EALJ), an,\ the l!:I:",,,pu:Js, l runcula=iopsi: /i'IIYI,·,,/tI.; (!-I'\l\.·\FI i~l,

.ind ,\I/flc" i",.:ph:lI(/ IHS:-;U '\U' concentrated an.l studied clcctrop-

heretically. Among I1 e bivalves the serum of V. decusvata e hibitcd

three fracuon-. that of At. barbatus four. and t.. steutina five. The

serum of the gastropods included three Iractions. Species-specific

"l\tt~lT1~ among tile:' molluscs studied "er evidem,

~:\TlW DUCfiO -r

Although comparati -: electrophoretic studie of ~<:ra hu ve been employed
a a taxonomic (001 among many groups ()f vertebrates and invertebrates, few
studio or this lint urc have been performed on the Mollusca (DELJTSCH and
11cSHAN, 1949; 'OODS et <11.,1958: CHENG at d SAr~DERS, 1962; and
CHE rc;, 19(j.~).

This paper presents :.t comparative description or the electrophoretic COl11pO~

nems of sera of five species of marine molluscs. These mollusc species are rela-
ted [0 different families, each family m.1Y have a specific value of the scrum pro-
tern ~'lmtcn(, however, this pa[JtJ wa done to prove thb fact und to throw some
light Oil the importance or the electrophoretic studies as a useful tool from the
taxonornical point of view,
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1\1 TLR AI, ~11> , 'lETHOl)

e mo\\\.\ cs \l1\<k\" cow \Ut,<\\\on w\':s~ \.\"I~\:il~a\\lC"",y enerupis \ Amygdala)
cussata decussata (U \ ~AE S), Modiolus /.>arbarlls bUl'hmus \U f E S).
nd Lop/la (Ostreola ) stentina stentina (PAYRAUDEAU). and the ga tropods,

Trunculariopsis trunculus (Ll NA EUS), and Natica .osephina RISSO. The speci-
ell were collected from sandy and muddy grounds from shallow area off the

culittoral regions surrounding Alexandria,

111Ctechniques Cor collecting blood and drying and rehydration of sera were
those described by CRENa, 1963, 1964.

Total protein concentrations of all the sera, samples were determined with a
GOLDBERa refractometer before and after drying and rehdration, Data obta-
ined with the refractometer were checked by using the biuret lest for proteins.
WOLF et al., 1962 have shown that the refructomcteric data are comparable to
tho e obtained by the KJELDAHL and biuret methods of analyses.

The electrophoretic equipment employed was a BECK M/. DURRUM-
type electrophoresis migration chamber supplied \\ ith current from a Spinco
Duostat; 0.01 I11l serum samples were used in all instances. Sepraphore strips
run in ARO ]S~ON'-S buffer for three hour at a constant 300 volts, and stained
with bromophenol blue as described by CHE a, (1964) was the technique emp-
loyed in the studies reported herein.

lU:SUI:IS

The total protein concentrations in the sera were increased after drying anti
rehydration. In table 1. the concentrations of the various sera before and after
treatment are compared.

Among bivalves, the serum or V. derussota (Fig. 1.) had three fractions, one
of which migrated toward tile cathode, that of M. barbatus exhibited four frac-
tions. one of which migrated toward the cathode, and that of L. stcntina included
the most protein fractions of the pccies studied, it showed five [ructions one of
which migrated toward the cathode.

The sera of the gastropods T. trunculus, and N. fosephiua included three
tract ions each, one of which migrated toward the cathode.
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The migration distances of the various serum protein fractions of the spec-
ies exarrnncd arc tabulated in table. 2. The sera of the 5 species differed as to the
final mobility obtained. V. decussate sera migrated 39 mm, M. barbatus 45 nun,
L . stcntina 52 mm. T. trunculus 45 mm. and N' .Iosf'philla sera 55 mm.

Tuble l, Comparison of the total protein concentration, specific gravity, and
water concentration of molluscan sera before ( pre-) and after ( post-)
_drying and rehydrating as determined rcfractometrically.

Refractive Protein Specific W<ller

Serum index cone. gravity conc.g/ 1OOrnl
Pre- post- pre- post- pre- post- prc- post-

---------- ~..-. -.----. ---_._-------- - - _. -.-.- ..~- ----- ..----- -
V. decussata 1.3402 1.3460 2.5 5.5 1.0142 1.0215 96.7 94.6
M. barbatus 1.3415 1.3455 3.10 5.15 1.0155 1.0215 96.5 94.9
L. stentina 1.3390 1.3456 1.95 5.30 1.0120 1.0206 97.5 95.2
T I I'I-JI1C{)/us 1.3'396 1.3480 2.15 6.45 1.0J25 1.0250 97.35 94.0
K. Josephlno 1.3334 1.3400 0.008 2.35 1.0032 1.0J48 99.7 96.9

_ •• :.0.:;:- ;:: •..•",z ~.- ::=::- :.~ _ . - ,-'::::-:=:==

Tablc.Z. Comparison of the migration distances of the varrous serum protein
fractions of the molluscs studied.

Species
Scrum protein fractions

(migration distance. in mm. from line of application)

2 3 4 5

1-'. decllssala 6 5 39
AI. barhatus 10 18 30 45
L stentina 31 28 35 45 52
T. I run C/I 111.1- 10 8 45
N. .osephina 24 30 55

* Fraction no !. migrates toward the cathode.
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applrca lion

\1enefupis decussul

--~--~~------~~~--------------

Modiolus barbatus

I
.__ ~:±::i =:..A_~__~'=~_.:::::::...-.. __ ....,;."".",

Lopha ~!en{lna

Fig. 1. Typical electrophoretic patterns of bivalves sera.
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Fig. 2. Typical electrophoretic patterns of gastropods sera.
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DISCUSSION

From the data presented herein. it is evident that the elctrophorctic patterns
1)[ all the five species of molluscs arc dis tinct. Each specie' C3n b identified by
lIS serum electrophoretic pattern. The differences in el ctrophoretic patterns
among the .pecics can be classified into two categories la) the number of the pro-
rein Fraction ... present, and (b) the migration distances of these fractions. Und-
ouhtedly much nun e extensive survcy-, ()I' the serum proteins of molluscs must
be mad before useful taxonomic inforrnarious will be obtained.

SUMMARY

A comparative study of the scrum proteins nf the bivalvcs V. decussata,
M. barbatus. and L. stentina. and 111e gastropods, T /I'LItlc/ilIIS, and N. iosephina
were analyzed cl ctrophoretically for protein components. Characteristic prot-
ein fractions for the species studied were obtained. The differences in electro-
phoretic patterns is mainly due to either the difference in the Dumber of protein
fractions present or the migration distances of these fractions.
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