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Dominguez, A. Universidad de Oviedo, Spain. 	An analysis of genes responsible for the difference 
Location of a factor with effect on sternopleural 	in sternopleural bristle number between two inbred 
bristle number in Drosophila melanogaster. 	 lines of D.melanogaster is presented. The fact that 

the lines are inbred and have not been selected for 
the trait as were those lines used in previoius studies 

(Breese & Mather 1957; Thoday et al. 1964; Spickett & Thoday 1966; Robertson 1967; Davies 1971) makes 
unlikely that the located polygenes be linked complexes in coupling phase. 

Inbred lines were derived from a wild strain of D.melanogaster by 60 generations of brother x sister 
matings. The two analyzed lines, numbered 1 and 4, show a mean bristle number per sternopleura in 
females of 9.45 – 0.18 and 7.30 – 0.25, respectively (limiting the study to females simplifies the process 
by eliminating complications due to sex dimorphism or to environmental or genetic interactions with sex). 

All possible homozygous combinations of major chromosomes from lines 1 and 4 were synthesized 
according to the method employed by Kearsey & Kojima (1967). The balancer chromosomes used were 
Binscy for the X chromosome, SM5 Cy for chromosome IT and TM3 Sb Ser for chromosome III (for descrip-
tion of all special chromosomes used in this study, see Lindsley & Grell 1968). The effects of the three 
major chromosomes on bristle number per sternopleura and their contributionis to the total variance are 
given in Table 1. Chromosome ill shows the greatest effect, the effect of chromosome II and the interac-
tion of chromosome 11-chromosome Ill are also significant. 

Chromosome Ill heterozygous effect was determined by counting sternoleural bristle number in 20 
females of each of the constitutions 1/1, 1/4 and 4/4 for chromosome Ill in a line 1 background. Results 
of bristle number counts (9.45 – 0.20 for 1/1; 8.30 – 0.18 forl/4 and 7.65 – 0.15 for4/4) show that chromo-
some Ill from line 4 has a different effect than its homologue from line 1 even in heterozygosis. 

In order to investigate the distribution of genetic differences between third chromosomes of the two 
lines (1 and 4) in respect to sternopleural bristles, synthetic chromosomes which consisted of two known 
portions of the two studied third chromosomes were constructed according to the method of Breese & 
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Table 1. Chromosome substitution analysis. 

Source of 

Variation 	d.f. 	M.S. 	Mean - Effect 

I 	 1 	2.80 	+0.26 

II 	 1 	4.00 	_0.31* 

III 	 1 	128.80 	_2.14*** 	S.D.= 

I-lI 	 1 	0.60 	-0.11 	–0.14 

I-Ill 	 1 	0.40 	-0.09 

Il-Ill 	1 	8.60 	_0.46*** 

I-lI-Ill 	1 	1.40 	+1.79 

Error 	 152 	0.78 

< 0.05; 	< 0.01; 	< 0.001 

Figure 1. Mean sternopleural bristle number of a chromo-

some from each of the indicated classes of synthetic chro-

mosomes III (above) and of six chromosomes from each one 

of the recombinant chromosomic classes between h and a 

contiguous marker in two successive blocks of measures 

(below). 



Table 2. Analysis of segregation between 

chromosomes from Abcdefg, ABcdefg, aBCDEFG 

and abCDEFG classes. 
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Mather (1957). The marker chromosomes used were the 
chromosome rucuca which bears the recessive genes ru, 
111-0.0; h, 111-26.5; th, 111-43.2; st, 111-44.0; cu, 111-50.0; sr, 
111-62.0;e 5 , 111-70./ -;� and ca, 111-100.7 (the markers th and 
st were treated as a composite locus) and the chromosome 
ruPrica. These two chromosomes were put into a line 1 
background and chromosomes III 1 and 4 were taken from 
the chromosome substitution lines that have chromosomes 
I and II from line 1, so all synthetic chromosomes were 
obtained in a line 1 background. Six chromosomes of each 
single recombinant class were made so that chromosome 
Ill was being treated as consisting of seven segments to be 
identified by letters (A,a), (B,b) ... (C,g) from left to right. 
Capital letters and small letters indicate segments from 
the 4 and 1 lines, respectively (e.g., chromosomes of class 
ABCdefg have the left segment from line 4 and the right 
from line 1, the junction lying between st and cu loci, with 
possibly a short piece from rucuca interposed between 4 and 

1 segments). Different chromosomes of the same class could differ in the points at which recombination 
has taken place. 

Results of chromosome Ill analysis are summarized in Fig. 1. Mean bristle number given by a chro-
mosome of the indicated class in partial heterozygosis with a chromosome Ill from line 1 (abcdefg) is pre-
sented in the Figure (above) (means are based on counts of sternopleura bristle number of 60 females 
divided in two blocks; standard deviation of the means is based on the MS interaction chromosome-block). 
The segment with the greatest effect is the (B,b) which includes the locus of the h marker, the other seg-
ments having a small or null effect over the trait. To determine at which side of h the genes with effect 
are located, the means of the 24 synthetic chromosomes recombinant at one or the other side of the h locus 
(chromosomes of the aBCDEFG, abCDEFG, Abcdefg and ABcdefg classes) were estimated. Counts were 
made on 30 females in each of two consecutive blocks (lower part of the Figure). No segregation was found 
between chromosomes within each class (Table 2) indicating that the effect is closely linked to the h locus. 

The data reported show that there is a segment in chromosome Ill which, as a mean, includes the 
map locations from 13.25 cM to 35.25 cM that has a major effect on sternopleural bristle number. The 
effect of such a segment must be due to a factor which maps near the h locus (26.5 cM) since no recom-
bination was observed between this marker and the factor under study. 

We can not establish that the located factor is a functional unit contrary to some of the genes loca-
ted in other studies which show qualitatively different effects (Spickett & Thoday 1966), but, within the 
limits defined by the experimental method used, it behaves as a segregational unit. If this unit is a complex 
it must be composed of linked genes in a coupling phase that could not be brought together by selection. 
So this factor with a major effect on sternopleural bristle number must be segregating as such in the origi-
nal population. 

The (B,b) segment is one of greatest effect on sternopleural bristle number in Breese & Mather’s 
analysis (Breese & Mather 1957). Furthermore, in the locations corresponding to the (B,b) segment, 17 fac-
tors out of 38 factors affecting sternopleural bristle number on chromosome Ill were located by Davies 
(1971) and the two genes found by Thoday et al. (1964) in this chromosome map in this region too. All these 
results point to the idea that those genes which influence this trait are found grouped in specific chromo-
somal regions as was suggested by Davies (1971). 
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Kearsey, M.J. & K. Kojima 1967, Genetics 56:23-37; Lindsley, D.L. & E.H. Grell 1968, Genetic Variation in D.melano-
gaster, Carnegie Inst. of Wash., Publ. No. 627; Robertson, A. 1967, in: Heritage from Mendel, p.  265-280 (ed. R.A. 
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