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The genetic recombination is generally accepted as a long-term evolutionary advantage
through generations of gemetic variability in natural populations which responds to immediate
demands for adaptation. Recombination rates are usually persisted at constant level on each
chromosome in a given species. It is thus quite beneficial for organisms if they are able to change
the amount of recombination without any expenses like gene mutations or chromosomal aberra-
tions.

Heterochromatin is a widely found nuclear entity among almost all eukaryotic organisms, It
is genetically inert and thus dispensable for an individual. The inert genetic material showed
extensive variations in the amount, DNA sequences and chromosomal localities both within and
between species.

Drosophila melanogaster possesses heterochromatin almost exclusively in the procentric regions
of the all chromosomes. Various chromosomes carrying heterochromatin at different positions,
for example, at the telomeric and at the interstitial in addition fo the centromeric regions, and
also almost totally heterochromatic free chromosomes similar to B-chromosomes were synthesized
by X-ray irradiation. Bvery type of chromosome found in other organisms were thus genetically
synthesized. Having manipulated these wide varieties of chromosomal aberrations in order to
elucidate the functions of heterochromatin, we examined the effect of every possible heterochro-
matic rearrangements and came to the conclusion that heterochromatin can regulate the amount
of recombination with the specific fashion depending on where the heterochromatin locates and
how large it is. If the amount or the locality of heterochromatin was changed strong influence
is exerted on the frequency of crossing-over not only on the same chromosome it exists, but also
on the other chromosomes. The effect is over and above genic regulations. The most important
finding is that the degree of the heterochromatic effect on the recombination frequency is clearly
correlated with its content, namely larger extent of changes in the heterochromatin gives stronger
impact to the alteration in the frequency of recombination,

What is the mechanism with which a chromosome can alter the heterochromatin content?
The unequal sister chromatid exchanges (USCE) are the most potential mechanism to induce gradual
increase or decrease in the size of heterochromatin, Genetic estimate of the spontaneous occur-
ence of USCEs is about the order of 10~. This frequency was measured in a small specific
genic locus in the euchromatin. Being quite different from euchromatinc DNA, heterochromatin
is mostly consisted of highly repetitive DNA. It is thus reasonable to assume that the frequency
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of USCE should be significantly higher in heterochromatin.

Molecular analysis also confirmed

the event of USCEs in the z Dp(1; 1)wt?®¢? chromosome.
This series of experiments revealed that an organism may use the genetically inert hetero-
chromatin to produce higher or lower genetic variabilities through changing the amount of hetero-

chromatin which leads to alter the frequency and the position of recombination.

Since hetero-

chromatin is genetically inactive either a deastic or a minor change in the DNA content seems
not to cause any serious problems to the organisms.
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