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THE STRUCTURS OF INTA-DaRIVSD WHYMINs  DIMaR
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Thymine dimer obteined from ultraviolet-irradiated bacterial [ITA
is shown to be identical with thymine ice-dimer. This is knowmn
to have the structure, (I), expected from intrastrand dimerisation

of adjscent thymine residues.

Ultraviolet irradiation of bacterial WA leads on hydrolysis to 2
thymine photonroduct. This has been shown previously to be similar
to the dimer obtained by irradiation of a frozen thymine solution beth
in its chromatogreshic behaviour (Wacker, 1963; Boyce end Howsrd-Flanders,
1964) and in its photoreversion to thymine in aqueocus solution (Beukers,
Ijlstra, and Berends, 1959).

The rearrancement of thymine ice-dimer (I) to a triazatri-cyclodecane

derivative (II) is a reaction sterically denied the other three isomeric
dirers (Blackburn .end Davies, 1965).  Accordingly, it can be used as

a rigorous test of the identity of the dimers from the two sources.
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Labelled DITA was isolated from cultures of a thymidine-

requiring strain of BEscherichia coli grown in a medium supplemen-

ted with thymidine-6-T(n). * After irradiation with ultraviolet
light, filtered to remove short wavelength radiation, two thymipe
photoproducts were isolated chromatographically using the method

of Boyce and Howard-Flanders.

The major product, which accounted for 2% of total thymine,
was mixed with thymine ice-dimer as carrier, with which it was
chromatographically identical. Repeated crystallisation of this
mixture resulted in no significant change in its specific activity,
(983 + 3 cts/mg/min ). On treatment with sodium hydroxide and
bromine it gave the rearrangement product (II) with retention

of 70% of the specific activity ( 690 + % cts/mg/min ).

The radicactivity of the rearrangement product (II) shows
that the major INA-derived thymine dimer is identical with the
ice-dimer (I). This is the isomer predicted to result from
linkage of adjacent thymine residues in the same INA strand
( Wulff and Fraenkel, 1961 ). While the loss of %0% of the
specific activity could arise from the presence of a chromatog-
raphically indistinguishable photoproduct which, moreover, co-
crystallised with thymine ice-dimer, the discrepancy is almost
certainly due to counting difficulties with solid samples.
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Experiments using 2~ thymine are in progress to resolve this

question.
The minor photoproduct accounted for 0.8% of total thymine.

It is possible that ultraviolet-induced interstrand cross-linking in
INA is caused by the formetion of thymine dimers ( Marmur and

Grossman, 1961 ), which would account for the formation of this

+ UXKX.A.B.A. Radiochemical Centre.
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minor photoproduct. C.Magata et al. (1965) have suggested that
such a dimer would have either cis-anti or trans-syn stereo-
chemistry of the cyclobutane ring, while Wulff and Fraenkel (1961)

from their inspection of a model of IKA preferred the cis-anti and

trans-anti structures.
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