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Abstract: Six wild Greek sympatric populations of Drosophila melonogaster and D,
stmulans were studied to determine whether linkage disequilibrium exisls between some
allozyme loct. The obtained results indicate that there is linkage equilibrium between the
enzyme loct studted in D. simulans, while there is linkage disequilibrivin between aGpdh
and Adp loel in D. melanogaster. The lauer finding 1s briefly discussed.

INTRODUCTION

On the basis of computer simulation experiments were suggested
(Wills et al 1970} that in natural populations a farge number of poly-
morphisms could be maintained together with a considerable mangitude
of linkage disequilibrinm. Furthermore, it was proposed {Franklin and
Lewontin 1970) that nonrandom associations between selectively main-
tained linked loci might be quite frequent. Evidence of linkage dise-
quilibrium between loci and inversions (i. e. Kojima et al 1970) and be-
tween pairs of allozyme loci in Drosophila (i. e. O° Brien and MclIntyre
1971) was soon reparted. In the past years, there have been numerous
publications describing studies of linkage disequilibriumn between alleles
at electrophoretically detected loci In various species of Drosophila.
These include the studies of . melanogaster populations by Mukai et
al (1971), Charlesworth and Charlesworth (1973), Mukai et al (1974),
Langley ‘et al (1974), Mukai and Voelker (1977), Langley et al (1977)
and Langley et al (1978), as well as studies in other Drosophile species.

The general conclusion from the above studies seems to be that
linkage disequilibrium between allozyme loci i3 not as common, with
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one or two exceptions, as suggested by the early studies.

In the present paper, we report data on linkage disequilibrium on
aGpdh, Adh and Mdh loci from six wild Greek populations of D. mela-
nogaster. Furthermore, since the linkage group involving several allo-
zyme systems of D. simulans has been assigned (see Ohnishi and Voel-
ker for a review, 1979) it is worthwhile to test whether linkage disequi-
librium exists between third chromosome allozyme markers in this spe-
cies.

MATERIALS AND METHODS

The flies used in this study were collected at Doirani (September
1979}, University Farm of Thessaloniki (June and September 1979),
Drosseron, Trikala {Qctober 1979), Benitses, Corfu (September 1978},
Sparti {August 1979), Petalidion, Kalamata (September 1980) and Ty-
bakion, Creta (Septernber 1980). Allozyme allele frequencies were esti-
mated by horizontal starch gel electrophoresis of the wild-caught flies.
The methods used were essentially those of Triantaphyllidis et al (1980).
The loci assayed, their International Union of Biochemistry numbers,
genetic map position and buffer systems are given in Table 1.

TABLE 1t

The table shows allozymes assayed, their International Union of Blochemistry numbers,
genetic map position, buffer, systems and references for the genetic position

Allozyme LUB.  Map B* References
code position
number

D. melanogaster
w-glycerophosphate

dehydrogenase {aGpdh) (1.1.1.8) 2-17.8 I Grell 1967
malate dehydrogenase {(Mdh} (1.1.1.37) 2-35.3 I O’Brien 1969
aleohol dehydrogenase (Adh) {1.1.1.1}] 2-50.1 I Grellet al 1965

D, simulans

esterase-6 (HEst-6) {3.1.1.2) 3-25.2 II Wright and McIntyre 1963
phosphoglucomutase {Pgm)  (2.7.5.1) 3-38.1 I Ohnishi and Voslker 1979
acid phosphatase (Acph-1) (3.1.3.2) 3-134 I McIntyre 1966

B*=Buffers: I.see Ayalla et al 1972
II- see Ashton et al 1961
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RESULTS

Tables 2 and 3 contain the observed numbers of phenotypic com-
binations for various two-locus comparigsons of linked allozyme loci of
D. melanogaster and D. simulans respectively. Joint genotypic frequen-
ay distributions for pairs of polymorphic loci were examined for possible
linkage disequilibria by means of the x? contingency method (Socal
and Rohlf 1969). The hypothesis of independence (i. e. that phenotypes
at the two loci are distributed independently) has been tested using a
row-by-column test of independence. In some cases the data were pooled
because of the small numbers of some of the phenotypic combinations
involving the rarest alleles. The obtained x? results for D. melanogaster
and D. sunulans are given in Tables 2 and 3 respectively.

DISCUSSION

In the present investigation 6 different enzyme loci have been stu-
died with regard to the existence of nonrandom associations between
some pairs of them. The data do not show significantly detectable lin-
kage disequilibrium between Hst-6 vs Acph and PGM vs Acph allozyme
loci in the D. simulans Greek populations examined. This is also the
case for aGpdh vs Mdh genes in the D, melanogaster Greck populations
analysed. On the other hand, the Doirani, University Farm, Drosse-
ron, Corfu and Petalidion D. melanogaster populations show linkage
disequilibrium between aGpdh and Adh loci, while the Tybakion po-
pulation approaches significance (0.10>P»0.05). Thug, the D. melano-
gaster findings are quite different from previous results reported by
Mukai et al (1974), Alahiotis (1975), Mukai and Voelker {1977), Voelker
et al (1977); but see also Langley et al (1978).

Two alternative hypothesis can be postulated to explain the ob-
served linkage disequilibrium between the aGpdh and Adh loci. First,
our findings of nonrandom association between the aGpdh and Adh
loci of D. melanogasier may be well the results of intense selective for-
ces acting on the Adh and aGpdh loci (see Voelker et al 1977 and Trian-
taphyllidis et al, 1982). Second, the observed linkage disequilibrium
between the two allozyme loci may be the results of nonrandom asso-
clation between:

a) the Adh locus and a seeond chromosome inversion; complete
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assoclation between the Adh® allele and the In (2L)t inversion has been
deseribed by several authors {i. e. Kojima et al 1970, Mukai et al 1971,
Mukai et al 1974, Langley et al 1974, Mukai and Voelker 1977, Voelker
et al 1977).

b) the aGpdh locus and a second chromoesome inversion; a signifi-
cant association between the aGpdh loci and the In (2136 inversion has
been reported by Langley et al (1574).

¢} the aGpdh and Adh allozyme loci and gecond ehromosome in-
versions; Alahiotis and Pelecanos (1978) state that nonrandom asso-
clation exist between the allozymes of these two loci and the In (2L}t
and In(2R)52A-56F inversions in a Greek natural population. Hence,
the question of the origin of the linkage disequilibriumn between the
aGpdh and the Adh loci in the studied populations remains open. The
answer will be found when the same wild 7. melanogaster populations
would be studied for allozyme and inversion polymorphisms simulta-
neously.

In summury, we may conclude that our data do not show singifi-
cantly detectable linkage disequilibrium between the allozyme loci stu-
died in the Greek populations examined, Thus, our results are consistent
with the concept that linkage disequilibrium between linked allozyme
loci is the exception rather than the rule.
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IIEPIAHYH

ANIZOPPOIIIA EZYNAEZIHOZ IE EAAHNIKOYZE [TAHOYIMOYZ
DROSOPHILA MELANOGASTER KAI DROSOPHILA SIMULANS

brd
K. A. TPTANTA®TAAIAH - Z. I'. ZKOTPA - A. T, KOTBATZH
(" Egyaotijpro Devntic Biokoylas Havemornulov Geocaloving)

Zrhy dpyuaia pedrethoapes 6 ‘Exhnvucolc supmatpurods mhnbugpods
Drosophila melanogaster wal Drosophila simulans mponsipévon vi &Méy-
Eovpe v Ymdpyel dvicoppontic civdzong avdpeoa of pepixd cuvdepéva yovi-
Sux o xabopifovy ddroévlopa. T dmoteréoparde pag Edetlay d7 ta yovl-
St Est-6 - Acph xafdsg nad 1 yovidie PGM - Acph g D. simulans - sta
omate gmd b1 yvepilovps yivetar vedéty dvigopponiag cbvdeons yid mpaTy
popa—pPploxovtar ot looppormin olvdeang. "Avtileta, ta yovidia aGpch xal
Adh <ol eldoug D. melanogaster Pploxovrar ot dvicopporntie chvdeang. Ilpo-
telvoupe Budpopeg dmoléseg vy v EEnmyhooupe T8 dmotéhsopa adTh.
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