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After application of BrdU (Brondesoxyuridine)
sister chromatid exchange (SCE) was first
in human chronosones.
SEC was
well as
ot hers).

spont aneous
denonstrated by Latt (2)
Thi s nmethod subsequently was inproved, and
observed in a great nunber of manmmalian chronosones as
in plant cells (Vicia faba [1], Alium cepa [3], and

Recently, we could show SCE in Pisum sativumroot tip
chr onosones. W applied the method of Kihlnman and Kronberg (1)
with a few nodifications. Root tips were exposed to BrdU concen-
trations of 10* Mand 10° Min tap water. To increase the
nunber of netaphases isoval erylurea was used instead of col chi-
ci ne. The tissue was nacerated in a solution of pectinase (5%
and cellulase (1% . After staining with Hoechst 33258 and G ensa
the two chromatids of the netaphase chronosones were differen-
tially stained and SCE' s could be detected (Fig. 1.1 and 1.2-1.4,
arrows indicating SCE's). W investigated two series of prepara-
tions:

1. Root tips were exposed to BrdU during one cel
followed by one cycle in Thd (Thym dine).
2. Root tips were exposed to BrdU during two cell
followed by one cycle in Thd.

Al solutions were made with tap water, Schematically,
poration of BrdU results in the followi ng chronosones:
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The above schene is based on the assunption that a chronosone
is built up on one DNA el enent. Metaphase chronpbsones constructed
according to the schene labelled with (*) should show differenti al
staining and SCE's; in those labelled with (+) we should find the
results of an SCE occurring during the preceeding cell cycle,
schematically as foll ows:

Met aphase chronosone after two cell-cycles in Brdy,
both chromatids differentially stained (see above)

The sane chronpsone after a termnal SCE

After nmitosis this chronpbsone gives two types of chronosone,
and after a further cycle in Thd, these result in netaphase chro-
nosonmes which show a discontinuous staining in only one chromatid
(cf. Fig. 1.5), and schematically:
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The incorporation of BrdU influences the length of the chronatids
as Fig. 1.5 shows. W did not nmake any neasurenents so we cannot
deci de whether it shortens or |engthens the respective el enent.

Several questions result from the application of this nethod.
Because of a low mitotic index in Pisum sativumroot tip meristens
and the fact that only a snall nunber of well stained chronpsones
is available, we are not yet able to count the SCE's per neta-
phase. For the same reasons, we are not able to decide whether
honol ogous chronbsones have an identical SCE pattern, or whether a
speci al pattern is characteristic for a specific chronbsone. Yet
the available material seenms to point to the fact that the hono-
logues are not identical in this respect, and this would nean that
the pattern is random

In addition, the results could provide a basis to investigate
the question whether a netaphase chronosone of Pisum sativum is
conposed of only two chromatids or of two chromatids which are
subdivided into half-chromatids, a question currently under dis-

cussi on. C- banded net aphase chronbsones of this material exhibit
a subdivision of certain heterochromatin bl ocks, which suggest
that the chromatids are subdivided (Fig. 2, arrows). |If this is

true, then we should find in connection with our SCE experinments
exchanges within a single chromatid. Some of the patterns found

agree with this assunption (Fig. 1.6). Further investigations are
requi red.
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Fig. 1. Differentially stained netaphase chronosonmes of Pisum

Fig. 2. C banded netaphase
chronosones of Pisum sativum
arrows point to subdivided
het erochromati n bl ocks.

sativum after BrdU incorporation; arrows point to SCE s.
See text for details.
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