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The existence of Chromosomal inversion polymor-
phism in natural populations of Drosophila mel-
anogaster has recently been reported to be
rather high even in this species (e,g, Watanabe
1967; Mukai and Yamaguchi, 1972), The existence
of an inversion and the analysis of its fre-
quency in the wild stcain "Porvoo" of Drosophila melanogaster is reported here, The strain
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polymorphism in a local population of
Drosophila melanogaster (Porvoo wild),
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Fig, 1. Inversion heterozygotes in D, melanogaster strain Porvoo wild, a) inter-
pretation of inversion 2L extending from 22D1-2 to 33F5-34Al, b) and c) photo-

graphs of inversion heterozygotes, Magnification x 2500,
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was captured nearly 40 years ago in the southarn coastal part of Finland (60° 20'; 25° 30') in
Porvoo, insby, and since then has been cultured in normal laboratory conditions, Inbreeding
has been efficient due to small population size and several "bottlenmecks' in the cultured
history of the strain,

The inversion quite evidently corresponds to In(2L)Cy = In(2L)22D 1-2333F 5 - 34A 1
(Lindsley and Grell 1968, cf, Fig, 1), In the strain Porvoo wild, the inversion exists with-
out Curly phenotype and the homozygotes are thus viable, However, the frequency of homozygous
individuals was significantly smaller than theoretically expected, For the determination of
the frequency of the inversion genotypes, the chromosomes of 130 individuals were analyzed
from squash preparations of salivary glands (of, Sorsa and Pfeifer 1972), The frequencies of
+/+ individuals, In(2L)/+ heterozygotes and In{2L)/In(2L) homozygotes were 40,0%, 58,5% and
1,5% respectively, thus equalling chromosome frequencies p=0,69, gq=0,31, Inversion hetero-
zygotes thus possess a positive selective value, At this point it is not known whether the
disproportionate frequencies would be due to meiotic drive (Sandler and Novitski, 1957) type
of mechanism resulting in an increased propor:ion of heterozygotes, The permanence of the
inversion types in the stock has now been fol'owed for over 10 generations,
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Subbarao, S.K,, P, Szabo and 0., Uhlenbeck There is good evidence that long AT rich
Uuiversity of Illinois, Urbana., Visual- stretches exist in mitochondrial (Mt) DNA of
ization of poly rA:dT hybrids in the Drosophila melanogaster. Polan et al, (1973)
mitochondrial genome of D, melanogaster, report that the thermal denaturation profile of

purified MtDNA has three discernable tran51-

tions, The first transition has a T, of 71 °c
in SSC, implying that a portion (about 20%) of MtDNA comntains few if any GC base palrs. De-~
naturation mapping of MtDNA by electron microscopy shows that the early melting portion of
MtDNA is contiguous’ (Peacock et al, 1973), We have found that this segment and therefore
MtDNA can be visualized by in situ RNA-DNA hybridization with 3y polyriboadenylate, implying
that at least a portion of MtDNA is dA:dT, Testicular tissue was chosen for preliminary ex-
periments because mitochondria (Nebenkern) of sperm and spermatids are localized in well de-
fined positions, along the entire length of the tail,

The standard in situ procedures of Steffensen and Wimber (1971) were used with the fol-
lowing modifications: 1) the slides were denatured with 0,2 N HCl for 20 minutes at 25°C;

2) the hybridization conditions were 17°C in 50% formamide: 2xSSC for 15 hours, which should
optimize the rate and specificity for rA:dT hybridization; 3) Tp ribonulease was used as the
post treatment to remove excess poly A, 3u polyribonuleotides were synthesized from their
corresponding 3H nucleotide diphosphates with E, coli polynucleotide phosphorylase.

Figure la shows heavy poly A labelling over tails of late spermatids whereas the heads
are poorly labelled. To verify that the DNA in the heads is accessible for hybridization, a
mixture of random polynucleotides, 3y poly (AUGC) was used on the same tissue, In this case
(Figure lc) very heavy labelling of the heads and only light labelling of the tails was ob=-
served in accordance with the DNA concentrations in the two regions, In an additional con-
trol experiment, 3u poly U was, as expected, also shown to hybridize to the spermatid tails
(not showm),

The density of grains observed after poly A hybridization varies with the stage of the
developing sperm, Figure lb shows that while early spermatid tails label heavily, the nar-
rower mature sperm tails do not label at all, The inability of mature sperm tails to label
with poly A may either be due to the eliminat:.on of MtDNA or to interference with the hybridi-
zation reaction by proteins deposited in the HNebenkern of mature spérm, Currently wé are
using in situ hybridization with poly A to follow MtDNA during all stages of spermatogenesis.
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