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Egg Proteins of Species A and B of the Anopheles gambiae Complex:
a Pilot Experiment to Show Fractionation by Electrophoresis
on Cellulose Acetate Membrane

by G. C. Ross, Experimental Taxonomy Unit, Zoology Department, British Museum (Natural History),
London, England

From results of the application of electrophoretic
techniques to egg proteins of freshwater snails,a
a brief attempt has been made to differentiate
laboratory-bred colonies of species A and B of the
Anopheles gambiae complex b using their egg
proteins.
The 7 populations used were reared under stan-

dard insectary conditions at the Ross Institute of
Tropical Hygiene, London.

Methods

Strains used:

Species A strains:
Lagos, from Lagos, Nigeria, in colony sinee 1951.
Ibadan, from Ibadan, Nigeria, in colony since

1966.
Natsini, from Natsini, Western Sokoto, Northern

Nigeria, in colony since 1966.
Man, from Man, Ivory Coast, in colony

since 1962.
Species B strains:
Kano, from Kano, Northern Nigeria, in colony

since 1956.
Sok, from Natsini, Western Sokoto, Northern

Nigeria, in colony since 1964.
Bobo, from Pala, near Bodo-Dioulasso, Upper

Volta, in colony since 1958.
Protein solution. Samples of at least 4000 eggs

are extracted into 3 successive 0.2-ml portions of
electrophoretic buffer at 40°C using plunger-type
grinding-tubes. Lipid material in the pooled super-
natant solutions is removed by 3 extractions with
1.5-ml portions of di-ethyl ether. During each
extraction the mixture is subjected to approximately
1000 vibrations per minute for 15 minutes. The
defatted solution is then concentrated to 20 ,u by
overnight dialysis in a Colover Concentration Cell,
at 0°C to 4°C, against 30% polyethylene glycol.

a Wright, C. A. & Ross, G. C. (1966) Bull. Wld Hlth Org.,
35, 727-731.

b Davidson, G. & Jackson, C. E. (1962) Bull. Wld Hlth
Org., 27, 303-305.

The concentrate, sufficient for up to 20 electro-
phoretic runs, is stored in glass tubes at -20°C.

Electrophoresis. Kolthoff's borax/phosphate buf-
fer is prepared from stock solutions of 0.05 M borax
and 0.1 M potassium dihydrogen phosphate using
the pH meter. (To 500 ml water, 300 ml borax
and 170 ml phosphate solutions are added; pH is
adjusted to 8.66 with added phosphate, and the
volume made up to 1 litre with water.) The bridge
gap in the Kohn Mk II tank is set at 85 mm and
the application point is marked on the cellulose
acetate 18 mm from the cathodal edge of the gap.
For 8 strips of 25 mm width, a current of approxi-
mately 5 mA at a constant- 120 volts is passed for
45 minutes after the sample application. After
fixation in trichloroacetic acid, the proteins are
stained with 0.002% nigrosin and rinsed in dilute
acetic acid before drying under pressure. Profiles
of the separations are obtained using the Locarte
Laurence Recording Densitometer.

Results
Fig. 1 and 2 demonstrate the optimal separations

shown by species A and species B under the described
conditions. Similar patterns to the Lagos strain
(Fig. 1) have been shown by strains from Ibadan,
Man and Natsini. The Kano pattern (Fig. 2) was
also exhibited by the Bobo and Sok strains.

Discussion
The only constantly recurring difference between

the two species patterns lies in the fraction labelled A
in Fig. 1, which has been present in the egg protein
from strains of the A species in the complex but
consistently absent from those of the B species.
This difference is not very great, and in fact seems
to have been enhanced by the photographic tech-
nique.c It is quite possible that wider differences
would be obtainable by slightly varying the condi-
tions of extraction and separation of the proteins
and where a plentiful supply of freshly laid eggs is
readily available.

c Claugher, D. (1965) J. Chromatog., 19, 198-199.
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FIG. 1

PROFILE AND PHOTOGRAPH OF ELECTROPHORETIC SEPARATION OF EGG PROTEIN a
SHOWN BY THE LAGOS STRAIN OF SPECIES A

a The line marked "A" indicates the position of the protein band shown by eggs of species A
which is consistently absent from those of species B. Other differences in the patterns do not appear
to be species-specific.
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FIG. 2
PHOTOGRAPH OF ELECTROPHORETIC SEPARATION OF EGG PROTEIN

SHOWN BY THE KANO STRAIN OF SPECIES B
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