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Research Needs and Priorities: Genetics
W. Z. COKER 1

In the past, little attention has been given to the
formal genetics and cytogenetics of Aedes aegypti.
An energetic attempt must be undertaken, therefore,
to fill in the many gaps in our knowledge of the
genetics of this species. One factor that has con-
tributed to inadequate information is the small
number of entomologists interested in vector
genetics. It is gratifying that the World Health
Organization is encouraging, through fellowships,
young graduates in developing countries to enter
this field.

RESEARCH NEEDS

Information is required in the following areas.
(1) The mechanism of sex determination in

A. aegypti needs further elucidation. As in Culex
molestus, males in A. aegypti may be heterozygous
It has not been determined whether sex is controlled
at a locus on chromosome. 1 or whether a portion
of the chromosome controls sex determination.

(2) The gene frequencies in natural populations
of some of the mutants require further investigation.
The frequency of the gene for yellow (y) in 25 labora-
tory colonies of A. aegypti has been found to have
a range from 0.10 to 1.00. It would be useful to
determine how widespread the gene is for y in wild
populations. In population cages having 10%, 50%
and 90% of yellow, after several years of continuous
rearing, all three cages had about 75% yellow larvae.
Such experiments in balanced polymorphism should
be carried out with some of the useful mutants to
determine the level of polymorphism in various
laboratories. The new mutant, black pedicel, was
isolated from the Liverpool laboratory stock and
shows a frequency of about 0.6. The strain originated
from West Africa nearly 40 years ago. It would be
interesting to search for this gene in field collections
from various parts of West Africa to determine
whether the mutation is peculiar to West African
material only.

(3) The search for more mutants in A. aegypti
should be intensified. There are at present not enough
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markers even for linkage group II. The situation is
much worse for linkage groups I and III. When
more markers are available, linkage maps should be
constructed for all three groups. The mutation load
in different populations is to be determined from
single-pair matings.

(4) The genetic basis of virus transmission by
A. aegypti should be considered.

(5) Dominant and recessive lethals (subvitals,
retarders) and male and female sterility should be
more fully studied.

(6) There has been a lot of enthusiasm about
autocidal control of the species. If autocidal control
is feasible, more studies should be made into the
genes to be employed and the conditions of applica-
tion. For example, it was found a few years ago that,
when distorted sex ratios were studied under labo-
ratory conditions in a population cage, sex ratios
showed a tendency to revert to normal after about
10 generations. It is possible that sex-ratio distorters
may be so powerful in a genotype as to cause the
extinction of a species. The mechanism of sex-ratio
distortion needs to be better understood. Meiotic
drive, in general, should be more fully studied.

(7) Experience has shown that the male-producing
factor of the male is effective in certain susceptible
females only. A study of field populations to de-
termine the prevalence of susceptible females would
be of advantage in genetic control of A. aegypti.

(8) Methods for maintaining deleterious factors
(balanced lethals, nutritional phenocopies) must be
developed.

(9) The genetics of behavioural characters such as
general mobility, host choice, oviposition site and
sexual aggressiveness are to be more fully studied.

(10) The reproductive biology of A. aegypti de-
mands attention. For example, where does mating
occur in the field? Is it feasible to incorporate
laboratory-reared genetic material in field popula-
tions ?

(11) It is of importance to look for incompatibility
factors in A. aegypti.
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(12) Research concerning the relationship of
vectorial capacity for fIm and male-producing factor
(MP or Distorter) should be conducted, as the two
genes involved appear to be very closely linked.

(13) It is conceivable that resistance to an insecti-
cide or the ability to transmit a pathogen may be
controlled from a different locus in some strains.
It has been recently shown that DDT-resistance in
A. aegypti may be controlled in some strains from
one of two loci; i.e., at 16 crossovers from spot or at
26 crossovers from spot. Linkage studies should be
repeated for insecticide-resistance and susceptibility
to parasites in different populations of A. aegypti
to determine whether the locus is the same in all
cases. Allelism tests should also be carried out to
determine the relationship of the genes at different
loci when suspected. Such studies may reveal the
causes of biochemical and other differences in
different strains.

(14) Salivary gland chromosome maps of A.
aegypti have not yet been published. The study has
been hampered by extreme difficulty in getting the
rather long polytene chromosomes to disentangle
in squash preparations. According to Craig, usable
preparations are possible when the larvae are care-
fully reared. Experiments must also be made into
the possible use of chemicals such as colchicine to
contract the chromosome. Efforts must be made to
produce chromosome maps and also to observe
visible inherited chromosome aberrations. As more
detailed knowledge of salivary maps becomes
available, and as genetic linkage maps are construct-

ed, it should be possible to identify particular bands
or the chromosome with the known genes: i.e.,
correlation of karyotype with linkage maps. Various
cytogenetic studies that could be undertaken in
mosquitos have been outlined. Craig draws attention
to the need to study the cytochemistry of the chro-
mosomes. The identification of DNA and RNA
with puffs, centromeres and other regions of the
chromosomes remains to be done.

(15) Attention has been drawn to the lack of
information on spermatogenesis in mosquitos. Stu-
dies have recently been made of the sperms of
mosquitos, including A. aegypti. The method of
development of the tail has been observed. There
may be differences in detail among species. Examin-
ation of sperm heads in aceto-orcein has revealed
that, in A. aegypti, the head is flared on both sides.

PRIORITIES

Since we are interested in acquiring knowledge
aimed at the control and possible eradication of
A. aegypti, all genetic research related to control
should be considered as a priority. Craig has taken
the lead in this and in 1964 remarked that autocidal
programmes will generally require mass-rearing of
the insects under assembly-line conditions. Genetic
methods must be applied in order to develop the
most efficient and economical production methods
and high quality of the insects. Craig recommends
that a standard reference strain of A. aegypti could
be produced from the F1 hybrid of two inbred
strains.
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