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ARTICLES

PRELIMINARY OBSERVATIONS ON THE USE OF
ELECTROPHORESIS FOR SEPARATING AND IDENTIFYING
SEVERAL GENERA AND SPECIES OF TAIWANESE MOSQUITOES *

Joun L. McDonarp, EvE Tanc AND JounN H. Cross

Medical Ecology Department, U. §. Naval Medical Research Unit No. 2, Taipei, Taiwan,
Republic of China

Many groups of complexes of medically
important arthropods are sometimes mor-
phologically indistinguishable, or if dis-
tinguishable the conventional characteris-
tics used for identification are sometimes
not entirely reliable. Often identification
Is simply an element of judgment on the
part of the taxonomist. Although the
chemical composition of some arthropods
has been studied, only recently have investi-
gators directed their efforts toward the
application of biochemical methods to tax-
onomy. In studies by Micks ez a/. (1966a)
it was shown that utilizing chromato-
graphic techniques, biochemical methods
could be used to differentiate Anopheles
gambige subspecies indistinguishable by
conventional taxonomy. In addition, Ross
(1968) also working with the Anopheles
gambige complex used cellulose acetate
membrane electrophoresis and was able
to show differences in egg-protein between
species A and B of the complex. Micks ez
al. (1966b) demonstrated biochemical dif-
ferences between strains of Aedes aegypti,
and Chen (1967) working with autogen-
ous Culex pipiens molestus and anautogen-
ous C. p. fatigans found différences in
hemolymph protein by disc electrophoresis.
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By the use of immunodiffusion and disc
electrophoresis  Zaman and Chellappah
(1963) and Desowitz (1969) showed al-
terations in protein constitution in the de-
velopmental stages of C. p- fatigans and
Armigeres  subalbatus.  Kimura er al.
(1971) on the other hand, working with
egg and pupa extracts of mosquitoes from
the Culex pipiens complex were unable
to note electrophoretic differences between
the eggs and pupae tested.

In dealing with arthropod-borne dis-
cases it is necessary to identify the particu-
lar species to be controlled to determine the
best approach to the problem (Davidson,
1964). It is apparent, therefore, that more
accurate methods are needed for differenti-
ating vector populations at the subspecies
levels (Micks ez al., 1966a).

The purpose of this paper is to pre-
sent preliminary observations on the elec-
trophoretic patterns observed in larvae,
pupae, and adults of some mosquitoes of
Taiwan.

Mosquitoes used were from colonies of
species native to Taiwan established in
the insectory at the U. S. Naval Medical
Research Unit No. 2 in Taipei. Mosquito
extracts were prepared as follows: larval
extracts were prepared from fourth instar
larvae only; pupae were 24~36 hours old to
give them time to digest food taken before
pupation; adults were also 24~36 hours
old and were given no food except a 1o
percent sucrose solution. ‘The larvae and
pupae were placed in distilled water for
I-2 minutes to remove, by washing, any
exterior protein contamination. Adults
were not washed but were placed in a
cold chamber for 10 minutes to immobilize
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them. Specimens of the respective instars
were placed in 2 ml. saline (0.9 percent
NaCl) and ground in a glass tissue grinder
at 1725 rpm while in an ice bath until
homogenous. This mixture was sonified
for 30 seconds and the homogenates centri-
fuged under refrigeration at 3500 Ipm
at 2° to 4° C for 10 minutes. Immedi-
ately after centrifugation the homogenate

Vor. 32, No. 1

was Bltered through a “rough” millipore
filter.

The resultant supernatant was subjected
to the Folin reagent test to determine the
protein content expressed in mg/ml. In
all instances the resultant protein extracts
used were not less than 3.75 mg/ml nor
more than 6.0 mg/ml. Because of the
variation in the physical size as well as
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in the constituent proteins different num-
bers of larvae, pupae, or adults were used
to maintain these criteria. The super-
natants were then collected for disc eiec-
trophoresis.

Polyacrylamide electrophoresis using 7.5
percent acrylamide gel according to the

L

method of Davis and Takada (1969) was
employed. N, N, N, N’ Tetramethyl-

cthylenediamine 0.03 ml/100 ml was used
in the lower gel to inhibit polymerization.
Tris-glycine buffer with a pH range of
8.2 to 8.4
Canalco®

in the well of a

outfit Model

was used
electrophoresis

Fics. 1 and 2.—Gel columns of six of the genera and cleven species of mosquitoes examined.
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Fic. 3.—A typical variation in the disc pattern demonstrated by Culex

annalus larva, pupa, and adult stag

Fic. 4—The basic pattern difference betwuen specimens of adult Celex wnvalus
and Culewx ritaeniorkynchus is seen.
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1200. Protein extracts were added to the
upper gel and a 5 mA electric current per
column was applied until the tracking dye
(bromphenol blue) had traveled 35 mm
down the lower gel. Gel columns were
removed from their respective glass col-
umns and stained for one hour in Amido-
Schwartz stain then clectrically destained
in 8 percent acetic acid solution.
Figures 1 and 2 show the gel columns
of six of the genera and eleven species
studied and clearly demonstrate different
disc patterns found in different genera,
different species, and different instars
within a given species. Figure 3 depicts
a typical variation in the disc pattern
demonstrated by Culex annulus larva,
pupa, and adult stages. The individual
basic pattern differences between specimens
of adult Culex annwulus and Culex tri-
taeniorhynchus are shown in Figure 4.
Their characteristic disc patterns and those
of the other instars were consistent as long
as there were no variations in the age of
the specimens or in their care prior to prep-
aration of the respective extracts.

SUMMARY

The results of these preliminary studies
show distinct protein patterns demon-
strated by disc electrophoresis between
species of Taiwan mosquitoes. These re-
sults confirm similar observations by other
investigators using different species of
meosquitoes, and offer further evidence that

biochemical methods are of value to the

taxonomist in the identification of ar-
thropods.
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