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Comparative Studies on Polymorphism and Fitness between Two
ADH Alleles in Drosophila melanogaster
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ABSTRACT The present studies were carried out to mvestigate the allele fregquency variations of alcchol dehydro-

b

i

genase {ADH) in naftural populations of Drosophila melanogaster and the carrelations of fwo ADH
alleles between fitness and ethanol. ADH alleles were found to be polymaorphic 1n natural populations
of D. melanogaster. The frequencies of FF, FS and S5 genotypes were 47.66, 42 18, and 10.16%,
respectively, therefore the F gene frequency (68.75) was shown to be higher than the S gene {31.25
%). The FF genotype was slightly superior to the S5 genotype in both fecundity and eclesion. The
frequency of Adh™ allele in the small artificial populations originated from natural populations was
increased for 20 generations on normal media at 25°C In resistance to ethanal, the FF genotype
was supenor to the SS genotype, too. It meant that ethanol as environmental factor might be
the selective factor on ADH locus in natural populations of D melanogaster.
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Table 1. Genotypes and gene frequencies of ADH in natural populations of D. melanogaster

No, of Observed No.(freq %) Expected No. Gene
Population tested of genotype of genotype frequency  Probability
chrom FF F5 55 FF F§ 88 F 5
Pusan 126 67(63.17) 58603y 11 (873) 73 46 7 7619 2381 >005
Kimhae 119 b0@202)  57@790) 12(1008) 43 45 11 6597 3403 >0056
Chinju 129 66(51.16) 47(3643) 16(1240) 62 27 12 6938 3062 >005
Total 384 183(4766) 162(42.18) 39(10.16) 59 39 10 6875 3125

(average)

Table 2. Fecundity and eclosion rate of two genotypes of ADH in D. melanogaster
originated from natural populations

Genotype Fecundity Eclosion rate .
No. of eggs(8 days) Mean No. of adults Rate(%) of eclasion
ADH-FF 3771 1886+ 05 3359 89.07+ 1.2
ADH-SS 3685 1843+ 17 3,206 87.00£09
Uzistat 23] chet 2t b Y
ADHFF8} SS % 394 oot agds o 8o}
889 ATE Table 28 2t} o]= 2} HAXE 60|
254 Qg 8Ys Eo=z o vy 19 # 40N
FakeksE ADH-FFZL 188671, SS71 1843712 20 N
vehgen] 229 $34&& ADHFF, SSelA ztzt o — Ao —er=——aa.. T
8907% % 8700%=2 2 Aol B & glgiey 0
O~

ADH.FF §8390) S8 #a7as) wate] v
SAT ABE BAT)

JHIEHCHI o2 ADH S®A} glEo| #H3E|
T RAAE e e AR was
o] zelzt wAlE Fehd AL ZAREEr] #sked

% Frequency of genotypes

A QRGN frefE A ATPES WS o}

204We] A =) Agjeitl ADH §3418e) s 00 ¢

dsle e 80;_/\/‘/\/
Fig 15149} el A Aggeholxe Ao oo

me ADH §3A3e el 9z ta Aols TS

vehigit, 94 209 AEgue g4 3 & N T

= Arje] wE ADHFF $ax3e ¥wqt o % 4 8 13 1 a0

Al 24 7335 F15EAF He] o 1044 Generations

AT 75% AW, 2040 AAEE 95% oo Fig. 1. Changes of the ADH genotypes in the three

artificial populations of D, melonogaster onginated from
= Ho &} TAE
s7hd W PS¢k SS faAge Ak Fig natural populations (4; Pusan, B; Kimhae, C; Chi
HERygieh 521 55 TTM 2] WMEE 1349 0 p

HEE 2%% J7)5] BEslo 4 olad o) g Symbols: —; ADH-FF, ---, ADH-FS, -———; ADH-SS.



144 LI S S

100r
3 .. [] - L]
< ao0r . « & b .
g » * 0. . -
-— t " -
a 60t
o
g
S ot
gt °
¢ 20k "o @ “ e P @
o o a
w - a
=8 a a o
1) S S S S T P S R R R N R
1] 5 10 15 20

Generatiops

Fig. 2. Average changes of the ADH gene frequencies
in the three artificial populations of D. melanogaster
originated from natural populations.
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