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Ma_tsuura, H. Chromosome Studies on Trilium kamtschaticum Pall. and Its
Allies. XXII. Critical evidence of spiral theory of crossing-over. |
' Résumeé

According to the writer’s theory of crossing-over (now called “The spiral theory
of crossing-over”), the rejoing of chromatid segments giving rise to genetical crossing-
over is accomplished by occurring, as the foregoing event, of breakage of the chroma-
tids at exactly corresponding loci at the time of alternation of the spiral ‘system
(Matsuura. 40). Now a question srises as to how and in what condition this breakage
of chromatids occurs. The present study deals with this critical point.

These breaks were clearly demonstrable in favorable preparations of PMCs of T.
kamtschaticwn and T. Hagae to which pre-treatment with water or dilute NaCl solution
was applied (Figs. 1-3). It was found that (i) breaks occur always at identical loci
of the paired chromatids, (ii) they are seen only within parallel spirals, and (iii) at
the boundary between relational spiral and parallel one, points are often observed,
as described before ('40), at which the paired chromatids are attached together at an
exactly corresponding locus so that it is impossible to identify which ones are the
original threads. These findings are those naturally expected from the present theory
of crossiug-‘over.

A striking demonstration of breakage has bee:n made possible in a PMC in a
preparation of aceto-carmine smearing pretreated with 0.32 mol KNO; solution {for
20 seconds). In this cell the uncoiling of major spiral of chromosomes is nearly so
complete as to enable one to inspect every detail at question (Fig. 7).. As expected,
every chromosome thread of the complement of this cell was found to be provided
with a number of actual breaks! That these breaks are not of a fortuitous origin
is evidenced by the following findings: (i) as a whole the position of breaks is so
regular and the length of broken segments is nearly equal throughout every member
of the complement, (ii) in somme central regions of arms, however, there are of ten
very short segments, (iii) the number of breaks per arm does not exceed the number
of half-coils of the regular spiral of normal chromosomes, and (iv) in a portion-
where original spirals remain unstretched as yet, each one break exists in each one
balf-coil. It is interesting to note that the finding (ii) is that already predicted

/



— 62 — ik KX r

from the fact that parallerisation of spirals takes place from both the ends, proximal
and distal, and that this will be related with genetical finding that the coincidence
usually greatly increases near the central region of arms.
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