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Possible uses of inversions

Inversions may be used as tools in the study of chromosome behavior, for example,
chromosome pairing, cytological crossing over; and their relation to genetical beha-
vior. Inversions have been introduced in experiments in Drosophila to modify cross-
ing over and to study in turn the effect on chromosome behavior. In such studies it
is important to recognize the fact that reduced genetic recombination may not indicate
a similar reduction in cytological crossing over.

The shift in centromere position produced by asymmetrical pericentric inver-
sions may be useful. For example, in maize, In 5a was used to permit a comparison
of chromosome segregation in the same interchange heterozygote with a long and with
a short segment between the interchange point and the centromere (Burnham 1950).

Paracentric inversions differing in lengths of the segment distal to the inversion
have been used to determine if the behavior of the acentric fragment is related to
crossing over in the fragment (Rhoades unpub. ).

A paracentric inversion introduced into an isochromosome is expected to produce a
ring chromosome (Sturtevant and Beadle 1936). When combined with the proper genetic
markers, ring chromosomes may be used to test for randomness of disjunction of
structurally dissimilar chromatids (Novitski 1951); or to study chromosome replica-
tion and behavior in somatic tissue.

Where deficiencies for segments distal to an inversion are viable, they are of value
in tests to determine if a given gene is in that segment. They may be used to deter-
mine the crossover distance between the deficiency and genes in the other part of the
chromosome.

Cytological placement of the break points combined with genetic linkages are of use in
locating genes in the physical chromosome. This makes it possible also to compare
crossover frequencies for segments in different portions of the chromosome. For
example, in In2b in maize, Morgan (1950) found that the proximal half of the short
arm of chromosme 2 had a genetic crossover length of 66 and the distal half only 13.
Surveys of other chromosome arms and segments are needed in this and in other
species.

Since genetic crossovers in inversions are relatively infrequent, they are of great
value as "balancers' in Drosophila in maintaining genetic stocks. By marking them
with dominant or recessive markers inside and outside the inversion, it is possible to
select against the crossovers that appear.

Inversions have been used in Drosophila as tools to obtain a particular chromosome

in homozygous condition; and to build up stocks that sample either natural populations,
populations resulting from irradiation, or populations from other sources (cf. Wallace
et al. 1953).

They may be used to produce duplications for known regions of chromosomes in hybrids
between inversions that overlap, or between included inversions with one break in com-
mon, see pages 46 to 47.

In plants, if sterility in the inversion heterozygote is enough for classification, they
may be used as a marker for genetic linkage tests. They have the advantage over
chromosomal interchanges in that they mark only one chromosome. Whether one
long pericentric inversion is adequate for a given chromosome or two separate para-






