A RED STRIPE CHARACTER AND ITS INHERITANCE
IN ANOPHELES ALBIMANUS WIED*
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ABSTRACT. The description of a red stripe
mutant (Rd) in larvac, pupae, and adults of
Anopheles albimanus Wied. is presented.  Despite
incomplcte penetrance, it was determined that Rd

Morphological mutant markers are be-
ing used with increasing frequency in re-
search on genetic control of insects
(Davidson 1972, Wright and Pal 1967).
Although several markers have been iden-
tified in Culex fatigans Wied. and Aedes
aegypti L., there is a paucity of such mark-
ers reported in anophelines. Only one
mutant, a white stripe character, has been
studied in Anopheles albimanus Wied.

1The first author was a graduate student at
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address: Pesticide Research Center, Michigan State
University, East Lansing, Michigan 48824. The
second and third authors arc Professor of En-
tomology and Professor of Agronomy, respec-
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authors are indcebted to Prof. T. Prout, University
of California, Riverside, for uscful suggestions.
This work was supported in part by Public Health
Service research grant CC-oo3or from the Center
for Disease Control, Atlanta, GA.

is inherited as a single, dominant gene in the
same linkage group as S¢ at a distance of 15-28
units. A discussion of the penetrance of Rd when
associated with ecither Sz or St* is also presented.

(Georghiou et al. 1967). In this investiga-
tion we describe a new character, red
stripe, and report on its mode of inheri-
tance.

MATERIALS AND METHODS

Mosqurto Strains. The following strains
of A. albimanus were used:

(1) White stripe (St), a strain origi-
nating on Haiti and true breeding for a
dorsal white stripe character in the larva
(Georghiou et al. 1967)

(2) Non-stripe (S¢1), was collected in
Panama by L. E. Rozeboom in 1936 and
provided by the Gorgas Memorial Labor-
atory, Balboa Heights, Panama.

(3) Red stripe (Rd), a mutant discov-
ered in a collection obtained from Haci-
enda Melara, Department of La Libertad,
El Salvador, in June, 1970 (Ariaratnam
and Georghiou 1971).
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each cross. This agrees with data re-
ported by Georghiou et al. (1967), who
showed Sz to be dominant to non-stripe
(St). In Cross 4 the red stripe was pres-
ent in 73.5% of the larvae, the rest being
non-stripe. Thus Rd is apparently domin-
ant over Srt. The incomplete penetrance
noted above will be dealt with later in the
discussion.

Before examining the possibility of
allelism betwcen the Rd and St loci, Cross
5 was performed to ascertain whether Rd
is a monogenic or polygenic character.
The results (Table 1, Cross 5) provided
no evidence of polygenic inheritance.
Since no gradations in the expression of
the character occurred which could not
be explained by biological variation (2°
Rd) or reduced expressivity of the mutant
character (1°Rd), it was felt that Rd is
determined by a single, dominant gene.
The possibility of Rd being allclic to the
St locus may also be discounted, since the
backeross (579 xRd &) to §#+ (Cross 6)
produced four classes instead of two that
would be expected if the genes were allelic.
These results differ from preliminary find-
ings of Mason (1967), who believes that a
red stripe mutant in Anopheles gambiae is
of polygenic inheritance.

It will be noted that the data for segre-
gation of phenotypes in Cross 6 (backcross
to StT) showed 19%}:47%4:33%,:1% seg-
regation of red stripe, white stripe, non-
stripe, and red and white stripe, respec-
tively. Becausc of the deviation from a
I:1:1:1 segregation ratio, linkage of Rd
and St was suspected.

Linkace anp Penerrance Tusts. Evi-
dence of linkage between Rd and St was
sought from an F2 progeny (Cross 5).
It was felt that if Rd and St were indeed
linked, one would expect 1:2:1 segrega-
tion of Rd:RdS::St, as well as 3:1 ratios
for Rd:rd and St:St*+. Chi-squire values
for the 1:2:1 and the 3:1 (Rd:rd) showed
highly significant deviations from the ex-
pected (x*=91 and 86, respectively).
However, the Chi-square for 3:1 (S#:5¢%)
showed a good fit with a value of 0.842.
What is unusual about the significant Chi-

squares is the greater than expected per-
centage of Rd/St (~54%) and Rd
(~20%) offspring. This is contrary to
expectation based upon the F1 progeny
in which only ¢6.2%, showed both the
Rd and Sz characters. However, two re-
combinant classes Rd/St and Rd could
account for the observed deviations, since
any expected reduction of Rd/St and Rd
would be masked by recombinant larvae.
If the expected for Rd/St is ~48% (ie.
0.5 x96%) and for Rd 25%, the percen-
tage of recombinations is 7% (6%, Rd/St
and 19} Rd.) Additional evidence for the
occurrence of recombinants is the presence
of 0.29%, (16 of 7o11) Stt larvae.

Incomplete penetrance of Rd when as-
sociated with St is indicated from Crosses
1,2,3, and 7. In the progeny of Crosses
1-3 the range of Rd penetrance is 82.5%,
to 99.3%, In Cross 7, a backcross to the
Rd colony, since the recombinants were
not differentiable from parental types, all
larvae are expected to be either Rd or
Rd/St. The observed 4.2% not belonging
to either class must be a result of reduced
penetrance of Rd.  Since Crosses 2,3 and
7 all indicate a penetrance of 96-99%, it
is likely that these results better reflect the
true degree of penetrance of Rd in associa-
tion with Sz.

In the case of Rd vs. St't, a lower de-
gree of Rd penetrance is noted. Cross 4
resulted in only 73.5% Rd individuals.
Of these, 62.29, were 2°Rd with only
0.8%, showing full expression (3°Rd) of
Rd. A backeross to the St™ colony using
2° Rd larvac (Cross 8) yielded only 24.19/
of progeny with the marker (no 3°Rd
were found). A second backcross (Cross
9) utilizing 2°Rd types from Cross 8
yiclded 35.4% Rd. Therefore the degree
of penetrance of Rd when associated with
St* ranges from 48.2% (Cross 8) to
70.8% (Cross 9) to 73.5%, (Cross 4).

The strength of linkage between Sz and
Rd loci may be determined using back-
cross data from Cross 6. Approximately
52%, of this population are Rd and S+
phenotypes, a percentage of which are Rd
individuals misclassified as Sz+. Using
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the various penetrance percentages, the
calculated crossover values [e.g. 52% —
(0.52x48% x100) +1%, Rd/St recom-
binants| show that Sz and Rd are 15-28
units apart.

Reasons for incomplete penetrance are
largely speculative and in this case it
might be attributed to modifiers affecting
the pigment-producing pathways. Per-
haps it is sex-related, since different levels
of Rd penetrance occurred in the recipro-
cal backcrosses (Crosses 8 and g).
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