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C-band differentiation between the chromosomes of two subspecies of the chironomid midge Chironomus
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Summary. The metaphase chromosomes of Chironomus th. thurami contain approximately 17 % more pericentric C-band
heterochromatin than the chromosomes of Chironomus th. piger with 11 % heterochromatin. In C#. th. thummi, the propor-
tion of heterochromatin appeared to be much larger in metaphase chromosomes than in polytene chromosomes. This
discrepancy is interpreted as being due to the specific chromosome organization and not as the result of an underreplication

of heterochromatin during polytenization.

Key words. Chironomus th. thummi; Ch. th. piger; metaphase chromosomes; heterochromatin.

The two subspecies of Chironomus thummi, Ch. th. thummi
and Ch. th. piger, are very closely related and morphological-
ly nearly indistinguishable !. Only regional differences in the
banding pattern of their polytene chromosomes allow a reli-
able taxonomic identification 2. There is, however, no dis-
crimination possible between the metaphase chromosome
complements of the two subspecies. This hampers the cyto-
logical analysis of the chromosome segregation in the germ
line of the hybrids and their progeny during the study of the
phenomenon of non-reciprocal gonadal dysgenesis > *. Here
we describe differences between metaphase chromosomes of
the Ch. th. thummi and the Ch. th. piger complement ob-
served after a strong modification of the routine C-banding
method.

Material and methods. Neural ganglia and testes of Chi-
ronomus thummi piger and Ch. thummi piger x Ch. thummi
thummi hybrid larvae were treated in a 0.1 % sodium citrate
solution for 1 min. For C-banding, the routine fixation pro-
cedures and treatment times were modified. The tissues were
fixed in 50% acetic acid, squashed and postfixed in cold
methanol: glacial acetic acid (3:1) for 24 h. Air-dried slides

were treated with 0.2 N HCI for 1 h, rinsed in distilled water
and incubated in 5% Ba(OH), for 7 min. at 50 °C. After
rinsing, the slides were incubated in 2 x SSC for 1 h at 60 °C,
rinsed, air-dried and stained in a 10% Giemsa phosphate
buffer solution (pH 6.8) for 15 min, rinsed and air-dried.
The banded chromosomes were photographed and enlarged
with a projector. The banded and the total chromosome
areas of the chromosomes were then measured using a
Videoplan system analyzer.

Results and discussion. The karyotype of both chironomids
consists of three pairs of long metacentric and one pair of
short acrocentric chromosomes 2. As shown in the figure (a),
in the hybrids homologous thummi and piger metaphase
chromosomes cannot be distinguished from one another af-
ter conventional orcein staining . After C-banding, however,
4 out of the 8 chromosomes of the complement show large
and darkly staining pericentric regions (fig., b). The other 4
chromosomes reveal only small dark spots at the centromer-
ic position. From C-banding results of the pure piger
metaphase plates (fig., ¢) it becomes obvious that in hybrids
(fig., b) those chromosomes with the small dark regions (C-
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Spermatogonial metaphase of the Ch. th. thummi x Ch. th. piger hybrid
a after orcein staining and b after C-banding. ¢ C-banded metaphase of
Ch. th. piger. th = thummi, pi = piger, 4 = the small acrocentric chromo-
some 4. ’

bands) must represent the chromosome complement of
piger, whereas the other chromosomes, with the large C-
banded area, are of thummi origin. )

Measurements of the C-banded area of the metaphase chro-
mosomes of 20 nuclei of the hybrid show that the 4 chromo-
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somes of the thummi genome do not differ significantly from
one another in the percentages of their C-band area
(p = 0.28). The same is also true for the piger chromosomes
(p = 0.67). The evaluation of the data also demonstrates that
in the thummi chromosomes the pericentric C-band regions
comprise 27.8% =+ 3.2 of the total chromosome area and in
piger 10.9% + 0.8.

Since it is now widely accepted that the C-band method
characterizes constitutive heterochromatin®, the C-bands
obtained in both chironomids must represent pericentric het-
erochromatin. Surprisingly, in metaphase chromosomes of
thummi the proportion of pericentric heterochromatin is
much larger than in polytene chromosomes. In the latter, up
to 20 individual pericentric heterochromatin bands are inter-
spersed among non-heterochromatic bands . This observa-
tion suggests that the considerable differences in heterochro-
matin between metaphase and polytene chromosomes of
thummi are not due to an underreplication of pericentric
heterochromatin during polytenization, but are rather simu-
lated by the different chromosome organization; those nu-
merous interspersed heterochromatic chromosome regions
which become visible as individual heterochromatic bands in
polytene chromosomes, are crowded in metaphase chromo-
somes by the condensation process, thus simulating the large
and uniform pericentric heterochromatin blocks. Another
explanation for the differences in heterochromatin could be
that the heterochromatin blocks in metaphase chromosomes
consist of an alternating sequence of polytenizing and non-
polytenizing heterochromatin types. In polytene chromo-
somes the polytenizing heterochromatin should then be rep-
resented by the interspersed heterochromatic bands
mentioned above, whereas the not-polytenized heterochro-
matic regions should appear as C-banded intercalary con-
strictions. Since, however, such constrictions are never ob-
served in the pericentric regions of the polytene chromo-
somes of thummi, the second explanation is unlikely.

The assumption of the non-existence of an underreplication
of heterochromatin in the chironomids under study is addi-
tionally supported by the observation that in piger, in which
only a single small heterochromatic centromere C-band is
present in each polytene chromosome ®, only a small C-band
occurs in the metaphase chromosomes.
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