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Abstract. Acid phospb, ataso is monogenically inherited in Drosophila bipectinata
arbd this gene is monoallelic in the population maintained at Banaras Hindu University, Varanasi. The acid phosphatase band of bipectinata shows the same mobility in starch gel as does the band determined by Acph-I 1.°5 allele of malerkotliana.
Hybrid flies between bipectinata and Acph-1 t°.5 malerkotliana show only a single band
with the same mobility as does that of each of tbo parents. Hybrid flies between
bipectinata and Acph-11"° or Acph-V " ~ allele of malerkotliana show an additional
intermediate band in addition to the two parental bands. The additional band is a
hoterodimer and shows that acid phosphatase is a dimer in bipectinata and that
bipectinata and malerkotliana acid phosphatase protomors possess identical stereospecific properties. It is concluded that Acph-1 genes in bipectinata and malerkotliana
are homologous.
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L Introduction
The existence of homologous organs in different organisms was an important evidence for establishing evolution as a fact. Soon after the birth of genetics, homologous genes were searched for explaining the existence of homologous structures
and functions. In species which could be crossed, similarity of inheritance e r a
trait in hybrids and the parents was taken to indicate gene homology. Some of
these studies are reviewed in Dobzhansky (1955). The detection of isozymes using
electrophoretic techniques (Smithies 1955) combined with appropriate histochemical
staining-zymogram technique (Hunter and Markert 1957) has opened up a new
approach for studying gene homologies. In this technique, the presence of a
stained band in the gel indicates the position of the relevant enzyme/isozyme.
When the enzyme is a multimer, multimerization of allelic protemers leads to the
formation of hybrid isozymes with intermediate mobility/mobilities within cross.
able species. This in turn indicates similarity of base sequences in the relevant
genes of the two species and thus homology of these genes. We have used this
approach to study homology of genes determining acid phosphatase in Drosophila
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bipeetinata and D. malerkotllana both species belonging to ananassae species subgroup (Sophophora, Drosophila). They are known to hybridize fNarda 1968)
and acid phosphatase is a dimeric enzyme and monogenically controlled in
D. malerkotliana (Parkash 1977).
2.

Materials and methods

Three stocks homozygous for three different alleles of acid phosphatase gone
(Acph-1 t.°~, Acph-1 ~.°° and Acph-1 °.95) of D. malerkotliana were available in
our laboratory. D. bipectinata flies were obtained from a laboratory stock
maintained at Banaras Hindu University, Varanasi, India. Flies were reared on
corn meal-brown sugar-yeast-agar medium and kept at 25 ° C.
Acid phosphatase enzyme was studied by starch gel electrophoresis technique
(Smithies 1955) with discontinuous buffer system (Poulik 1957). Adult flies (2 to
4 days old) were individually homogenised in 0.01 ml of tris-citrate buffer ofpH 8.2
and the crude homogenate of each fly was electrophorsed in 12yo starch gel for
3 hr at 200 V and 25 mA. The gel was then stained for acid phosphatase, following Brewer (1970).
3. Results and discussion

All parents and progenies of several single pair rantings of D. bipectinata produced
a single acid phosphatase band, always occupying the same position. Thus, acid
phosphatase in the strain of bipectinata under study is assumed to be controlled
by a single gene, acid phosphatase-1 (Acph-1), represented by a single allele only.
The band produced by this allele occupies the same position in the gel as the bknd
produced by Acph-11.°5 allele of malerkotliana (figure 1, baxld patterns 1 and 7)
suggesting that the two alleles are identical or at least similar if it is also considered that identical mobilities (identical net electrostatic charges) may result from
slightly different distribution of amino acids. Two identical or similar alleles can
be regarded as homologous.
Crosses were set up between the homozygous sttcks of bipectinata with each
of the three homozygous stocks of malerkotliana. In all crosses, bipectinata
females were used to ensure increased hybridization (Narda 1968). Following
Gupta (1973) hybrid flies were checked morphologically and then electrophorsed
along with parental flies. Fx flies from the crosses involving Acph-11°.5 allele
malerkotliana showed only a single band, which occupied the same position as
those of the parental flies (figure 1, band pattern 8). These observations support
the conclusion (see above) that the Acph-1 allele of bipectinata and Acph-1 t.os
allele of malerkotliana are similar and, thus, homologous.
Ft flies from each of the crosses involving Acph-11.° or Acph-1 °.~ malerkotliana allele show a 3-band pattern. In each ease, the two end bands are identical
to the two bands of the parents, the additional band occupying the middle position. The 3-band pattern in flies heterozygous for Acph-1 ~.° allele bipectinata
and Aeph-11.° allele of malerkotliana resembles that reported in flies heterozygous
for Acph-1 t.°5 and Acph-11.° alleles of malerkotliana (band pattern 4) (Parkash
and Gill 1978). Likewise, the 3-band pattern in flies heterozygous for Acph-1 x.°
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Schomatio roprosontation of acid phosphatase banding patterns in D.
malerkotliana (1-6), D. bipectinata (7) and interspecific hybrids (8-10).
allele of bipectinata and Acph-1 °.~ allele of malerkotliana (band pattern 10) is the
same as that of fies heterozygous for Acph-1 z.°5 and Acph-1 °.9~ alleles of malerkotliana (band pattern 5). These similarities strengthen the conclusion that Acph-I
gene of bipectinata and malerkotliana are homologous.
The third additional intermediate band seen on bipectinata and malerkotliana
heterozygotes (band patterns--9 artd 10) must have been the result of dimerisation
between two protomers coded by Acph-11.° allele of bipectinata and Acph-1 a.° or
Acph-I °.95 allele of malerkotliana. It is thus concluded that acid phosphatase
in bipectinata is also a dimer, as it is in malerkotliana (Parkash 1977). Furthermore,
dimerization between bipectinata and malerkotliana acid phosphatase protomers
shows that they (protomers) possess identical stereospecific properties, as far as a
dimerization process is concerned. Because the stereospecific property is dependent
on the primary structure of the polypepfide chain which in its turn is dependent
on the base pair sequence in the gene, it is evident that Acph-1 genes in bipectinata
and malerkotliana are quite similar to each other in their box-pair sequences.
Thus, Acph-1 genes in bipectinata and malerkotliana are homologous genes.
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