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GENETICS 

Effect of Different Wild-Type lsoalleles 
on Crossing-over in Drosophila 

melanogaster 

EARLY experiments1 had shown that wild-type 
stocks of DrosopMla melanogaster carry different wild
type alleles at the sex-linked, white-eye (w) locus. A 
more recent2 detailed genetic analysis demonstrated 
that thew+ loci of the Canton-S (0) and Oregon-R (0) 
wild-type stocks differ in the right-hand two of the 
four. recombinationally separate w+ loci. Thus 0 and 
0 may be described ~y the notation CO and 00, where 
each letter represents two of the four loci. Derived 
wild-types carrying the right and left. halves of the 
two stocks, that is CO and 00, have been successfully 
synthesized.1 

Experiments were designed as follows to determine 
whether the wild-type isoalleles could differentially 
influence the frequency of crossing-over in their 
vicinity. Three marker genes, yellow body (y), 
white-cherry eye (w<h) and split bristles (spl) were 
selected and crossing-over studied among the progeny 
of females heterozygous for the three marker genes 
and either an intact ot· derived wild-type X chromo
some. Since the cross-over frequencies for the two 
intervals are rather low, the standard distances for 
each being 1·5, the females were also made hetero
zygous for the autosomal inversions Cy and UbxJao, 
thereby maximizing the Qross-over frequencies. Such 
a procedure, it was thought, might magnify any 
differences in crossing-over between the two wild
types should they exist. Paired, parallel experiments 
were carried out in order to minimize environmental 
effects on crossing-over. For example, crosses were 
made so that females heterozygous for CO and 00 
developed concurrently on the same lot of culture 
media. Virgin females of each genotype were collected 
during the same eight-hour interval and three fema\es 
were collectively mated toy w splsna males in half-pint 
bottles. Three such matings were made with each 
heterozygote. After three days females were trans
ferred to fresh media for an additional three-day egg
laying period followed by a third three-day period. 
Culture .media from the same lot was used for each 
egg-laying period, and flies were raised in a room whose 
temperature fluctuated between 22 and 24° C. 

Table I. CROSSING OVER IN FEMALES OF GENOTYPE y v:clt splfw+ 
Cyf±; Ubx"'l±-

Cross-over frequency and per centage for interval 
Source of w+ 
chromoson~c y u:eh u,-ch spl 

cc 285/6526 (3·58) 114/6525 (1·74) 
00 240/5210 (4·60) 125/5210 (2·39) 

oc 104/2705 (3·84) 48/2705 (1·77) 
co 180/4087 (4-40) 82/4087 (2·03) 

CrCr 332/4375 (7·59) 00/4375 (2·06) 
FF 451/5787 (.7·79) 187/5787 (3·07) 

FCr 232/6458 (3 ·59) 92/6458 (1-42) 
CrF 232/4458 (5-17) 92/4458 (2·05) 

In Table 1 results of the crossing-over experiments 
have been compiled. The frequencies listed represent 
summations of all the progeny scored for each cross. 
It will be noted that the cross-over frequencies for each 
interval are greater among females heterozygous for 
00 than for CO. That this difference is apparently a 

function of the right segment of the w+ region is borne 
out hy comparable crosses where the derived wild
type chromosomes CO and 00 were employed. These 
results, included in Table l, show that for each interval 
the cross-over frequency was greater among females 
heterm~ygous for CO than for those heterozygous for 
00. A comparison between the total cross-over 
frequencies for all females whose right w+ segment was 
0 with that of females whose right w+ segment was 0 
established this difference to be statistically significant 
(x2 = 9·04-, 1 d.f., P < 0·01). 

That the aforementioned differences in cross-over 
frequencies are not spurious is supported by a com
pletely independent set of crosses. Crossing-over 
experiments were repeated employing intact and 
derived wild-type X chromosomes coming from two 
wild-type stocks of independent origin, Formosa (F) 
and Crimea (Or). Genetic analysis of these stocks3 
established that F and 01· carry different wild-type 
isoalleles in the right segments of their w+ loci. Insofar 
as can be determined at present these wild-type 
isoalleles ofF and 0 are identical as are those of Or and 
0. Parallel experiments were carried out. In one 
crossing-over in females heterozygous for F F or CrCr 
wild-type X chromosomes was compared; in the 
second females were heterozygous for Or F or FOr 
Inversions were included as noted above. 

The results of these exp~riments, listed in Table 1, 
parallel precisely those obtained with 0 and 0. Thus 
for each interval the cross-over frequency was greater 
in females whose right-half w+ loci carried the F 
isoalleles as compared with those carrying the Or 
isoalleles. Compared statistically the difference 
between the total cross-over frequency for all females 
whose right segment was Or and those whose right 
segment was F is highly significant (x2 = 34·8, 1 d.f., 
.P < O·OOl). These data demonstrate that the 
presence of a particular wild-type isoallele can 
influence significantly the cross-over frequency in its 
immediate vicinity. 

That the differences in cross-over frequency are a 
primary function of the distinctive wild-type isoalleles 
is supported by a number of facts. A signific~tnt 
maternal effect seems unlikely since identical females 
were used throughout in obtaining heterozygotes. 
Specific autosomal influences are of doubtful impor
tance, especially since the autosomes were randomized 
while synthesizing the derived wild-types. Interaction 
effects are, however, not excluded. Precisely how the 
different isoalleles effect cross-over differences is not 
clear. One possibility is that they have dfferent 
pairing affinities for the mutated allele to which they 
were tested. 

These observations serve to explain, in part, the 
recombination differences between the Oregon and 
Samarkand wild-types of D. melanogaster reported by 
Lawrence. 4 They also point to the fact that wild-type 
isoalleles may have important evolutionary signifi
cance by providing a base from which genotypes 
producing high or low crossing-over frequencies ca.n 
be selected. 
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