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New World in order to understand the colonizing strategy of this species. The presence of 
these new inversions in introduced populations of D. buzzatii suggests that colonization may 
not necessarily lead to loss of chromosomal polymorphism when the niche is narrow, although 
more information is needed from the original populations to further substantiate this point. 
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Sampsell, B. Chicago State University, 	Temperature has been implicated as a potential 
Chicago, Illinois. Survival differences 	selective agent in maintaining the polymorphism 
between Drosophila with different ADH 	at the Alcohol dehydrogenase locus in D. melano- 
thermostability variants. 	 gaster (Gibson 1970; Vigue and Johnson 1973; 

Clarke 1975). Two alleles, AdhFm and  AdhSm  (see 
Sampsell 1977 for an explanation of symbols) are 

found in most natural populations. AdhSm codes for an enzyme, ADHSIR, that is generally less 
active, but more heat stable than the ADH’ form produced by Adh1 . Along the eastern coast 
of the United States, Adhsm  increases in frequency from about 60% in Maine to nearly 90% in 
Florida (Vigue and Johnson 1973; Sampsell 1977). This allelic distribution may be the result 
of an increasing fitness of flies with ADHSm (or conversely a decreasing fitness of flies with 
ADHFII1) with increasing mean temperature. 

Numerous laboratory studies have shown that ADH is necessary for survival on various alco-
hol-supplemented media (the exception involves certain alcohols whose ketone metabolites are 
extremely toxic). If a significant portion of a fly’s ADH enzyme were inactivated by high 
temperatures without killing the fly outright, the alcohol tolerance and thus survival would 
be reduced. 

In an effort to test this hypothesis, larval viability was observed under various envi-
ronmental conditions. Four strains have been constructed which are nearly isogenic except for 
a small region of the second chromosome containing the Adh locus. The relative thermostabili-
ties of the allozymes of these strains is ADHFr > ADHSm > ADHFm > ADH’ (Sampsell 1978). Three 

Table 1. Survival of larvae under various combinations of temperature and ethanol. 

Parental 
genotype 

Temp 
° C 

Ethanol 
conc. 

Number 
FF 

of adults emerging 
FS 	SS Total 

Relative survival 
FF 	FS 	SS 

FrSm 20 0% 201 422 179 802 3.31 .25 .53 .22 
5% 185 353 148 686 4.62 .27 .51 .22 

10% 13 17 2 32 7.69* .41 .53 .06 

29 0% 209 413 171 793 5.01 .26 .52 .22 
5% 168 362 150 680 3.79 .25 .53 .22 

10% 24 50 9 83 8.81* .29 .60 .11 

FIIISm 20 0% 234 411 186 831 5.69 .28 .49 .22 
5% 177 389 150 716 7.40* .25 .54 .21 

10% 30 75 12 117 14.25** .34 .56 .10 

29 0% 190 332 154 676 4.05 .28 .49 .23 

5% 210 406 185 801 1.72 .26 .51 .23 

10% 42 85 15 142 16.01** .30 .60 .11 

Fssm 20 0% 190 440 218 848 3.05 .22 .52 .26 

5% 193 405 190 788 0.64 .24 .51 .24 

10% 57 81 22 160 15.34** .36 .51 .14 

29 0% 179 393 143 715 10.67** .25 .55 .20 

5% 156 280 128 564 2.81 .28 .50 .23 

10% 32 37 7 76 16.50** .42 .49 .09 

* p < 0.05 
** p < 0.01 
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different combinations of Adh alleles were studied. Flies homozygous for one of the three 
fast alleles were crossed to flies homozygous for AdhSm.  This is the slow allele which is 
most common in natural populations. FS heterozygous offspring were inbred, and the females 
were allowed to oviposit on "apricot-agar" for 18 hours. The egg-covered dishes of agar were 
incubated at 25 ° C for 24 hours, then first-instar larvae were collected and transferred to 
food vials at a density of 50 per vial. Vials contained Instant Drosophila medium (Carolina 
Biological) made up with an ethanol solution to produce a final concentration by volume of 
0%, 5%, or 10% alcohol. Vials were placed at 20 ° C or 29 ° C until development was complete. 
Twenty vials were prepared for each experimental condition making an initial input of 1000 
larvae. After the adults emerged, they were electrophoresed using standard procedures for 
cellulose acetate strips (Sampsell 1977). 

If larvae of all genotypes are equally viable, the adults from an FS x FS cross should 
appear in a ratio of 1 FF:2 FS:1 SS. Table 1 shows the number of flies of each genotype that 
emerged, as well as the relative survival of each genotype within a specific set of conditions. 

From the data, it is clear that increasing temperature and increasing alcohol concentra-
tions reduce survival among virtually all genotypes. Significant deviations from a 1:2:1 ratio 
are seen primarily when high concentrations of ethanol are present. The survival of SS flies 
is about 22% on either 0% or 5% ethanol, regardless of temperature. On 10% ethanol, at both 
20 ° C and 29 ° C, their survival decreases by 50%. On food supplemented to 10% ethanol FF and 
PS flies survive in greater than expected proportions in the vials involving the AdOr  and 
AdhFIfl alleles; however, with ADHFS,  only the FF homozygotes seem to be favored. 

Superficially, these results appear to be in agreement with other studies in which flies 
with the more active forms of ADH have a relatively higher survival rate on higher alcohol 
concetrations. Spectrophotometric assays of ADH activity levels in the strains with the rare 
thermostability variants has only just begun in our laboratory. Visual observation of stained 
strips following electrophoresis confirms that ADHFm  and  ADHFS  are more active than ADHSm. 
ADHFr, however, is not nearly as active as the other two allozymes with fast mobility; instead 
its activity level appears very similar to that of ADHSm.  Thus the greater survival of FrFr 
flies can’t be ascribed to higher activity as that of PmFm  and F 5F5  can. 

In the FmSm crosses, there was a significant departure from 1:2:1 on 5% ethanol-supple-
mented food at 20 ° C as a result of an excess of FS and a deficiency of SS flies among the 
emerging adults. At 29 ° C, the three genotypes are equally viable on 5% ethanol. Although 
this might reflect a change in the fitness of SS and FS flies caused by the increase in tem-
perature, the relative survival values are not adequate to produce the allele frequencies 
observed in natural populations. SS need not be the genotype with the highest fitness, but 
it must be superior to FF if AdhSm  is to be the more common allele. 

In this experiment, relative survival was clearly a function of the specific environmental 
conditions, but there was no consistent evidence that flies with the enzymes that have been 
shown to be more heat-labile in vitro have lower survival rates than ones with the more heat 
resistant forms when reared at high temperatures. Our failure to observe the kind of differ-
ences that would support temperature as a selective agent for this enzyme does not disprove 
the hypothesis, however. It may well be that a constant temperature of 29 ° C, while high 
enough to cause some non-specific mortality, is not a severe enough heat stress to inactivate 
a substantial fraction of a fly’s ADH and thus reduce its alcohol tolerance. 

We have recently begun a series of tests in which adult flies are subjected to a heat 
treatment of 15 min at 40 ° C. Most adults survive this treatment; however, when FSFS flies 
are tested immediately after such a treatment, there is almost no ADH activity detectable on 
the stained strips. That the living flies’ alcohol tolerance has indeed been reduced as well 
is confirmed by placing them on alcohol-supplemented food as soon as they recover conscious-
ness. Preliminary results indicate that flies with ADH’ show much less loss of alcohol tol- 
erance after this heat treatment than ones with the more heat-labile ADHFS. These experiments 
are being continued with flies with other ADH variants. 
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