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Liang-Ju Fu and Glen E. Collier (1982) Localization of the structural genes 
for arginine kinase and glyceraldehyde-3-phosphate Dehydrogenase in Drosophila 
melanogaster. Bull. [nst. Zool., Academia Sinica 22(1): 25-35. Arginine kinase and 
glyceraldehyde-3-phosphate dehydrogenase are two important enzymes for energy 
metabolism in the flight muscle of most insects. The structural genes of these two 
enzymes in Drosophila melanogaster were cytologically localized based on gene dosage 
dependency. Region 66B/C-66F /67 A of the left arm of the third chromosome affected 
arginine kinase. Region SOC-SIA2 or region 52A12/Bl-S2E of the right arm of the 
second chromosome affected glyceraldehyde-3-phosphate dehydrogenase. 

Gene mapping is usually done by recom

bination analysis of allelic variants. However, 
in some cases, no allelic variants are available, 
and genes can only be mapped by other methods. 
Segmental aneuploidy is such an alternative 
method for gene mapping. This method was 
first developed by Lindsley and sandler et al. in 
1972. They produced Y -autosome translocati.on 
flies [T(Y:A) flies] by X-ray irradiation. When 
two T(Y:A) stocks with adjacent autosomal 
breakpoints are crossed, progenies can be pro
duced that are either duplicated or deleted for 
the region between the breakpoints (Fig. 1). 
If the structural gene of a certain enzyme is 
dosage sensitive, the duplication aneuploid, con
taining three doses of this gene, will show 
1.5 ± times as much enzyme activity as its 
diploid sibling (two doses). On the other hand, 
the deletion aneuploid (one dose) will have 
only half the enzyme activity of its diploid 
sibling. 

Segmental aneuploidy has been extended to 
include X-chromosome by Stewart and Merriam 
in 1974. This method has been demonstrated 
to be useful and precise for gene localiza
tion by some known gene-enzyme systems 
(O'Brien and Gethmann, 1973), and has· been 
sucessfully used to localize the structural genes 

for dopa decarboxylase (Hodgetts, 1975), treha
lase (Oliver et ai, 1978), sucrase (Oliver an~ 
Williamson, 1979) and some other enzymes 
(Hall and Kankel, 1976, Lubinsky and Bewley, 

1979; O'Brien and Gethmann, 1973; Stewart 
and Merriam, 1974; Voelker et ai, 1979). 

This study was trying to use segmental 
aneuploidy to map the structural ge~es for 

arginine kinase and glyceraldehyde-3-phosphate 
dehydrogenase (GAPDH). The former enzym.e 

is involved in the immediate supply of energy 
for the initiation of flight, and the latter one 
is involved in the constant supply of energy 
for the continuation of flight in insects. 

1 Current address: Institute of Zoology, Academia Sinica, Nankang, Taipei, Taiwan 115, Republic of 
China. 

25 
























