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Thy!mine diner obtained from ultraviolet-irratieted bacterial lXA 

is shown to be identic21 with 'ch~nine ice-timer. 'iThis is kno~~m 

to have the structure, (I), expected from intrastrand dimerisetion 

of edjr.cent thfmine residues. 

Ultraviolet irradiation of bxcterinl Ix$A leeds on hydrolysis to 2 

thyKAne photoproduct. 'This hns been shown previously to be similer 

to the dimer obtained by irradiation of a frozen thymine solution both 

in its chrom3toCra$ic beh2viour (,Jacker, ly6 ;I; Boyce end Howard-Flenders, 

1964) ?nd in its $otoreversion to thymine in aqueous solution (Beulcers, 

Ijlstra, :nd Berends, 1y5y)a 

!Lke rearran3men-L of t@mine ice-dimer (I) to 2 triazatri-cyclodecane 

derivative (II) is a reaction sterically denied the other three isomeric 

dimerrs (Ha&burn snd Davies, 1965). Accordingly, it can be used 2s 

a rigorous test of the identity of the dimers from the two sources. 

l 

FIG I 

A Present address: Chemistqr Eepctrtment, University of Sheffield, Engl;land. 

704 



Vol. 22, No. 6, 1966 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

Labelled IIIJA was isolated from cultures of a thymidine- 

requiring strain of Escheriohia coli grown in a medium supplemen- 

ted with thymidine-6-T(n). + After irradiation with ultraviolet 

light, filtered to remove short wavelength radiation, two thy-mine 

photoproducts were isolated chromatographically using the method 

of :Boyce and Howard-Flsnders. 

The major product, which accounted for 2$ of total thymine, 

was mixed with thy-mine ice-dimer as carrier, with which it was 

chromatographically identical. Repeated crystallisation of this 

mixture resulted in no si&.ficsnt change in its specific activity, 

( 983 + 3l cts/mg/~n > o Cn treatment with sodiumhydroxide and 

bromine it gave the rearrangement product (II) with retention 

of 7C$ of the specific activity ( 690 + $I cts/mg/min ). 

The radioactivity 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 

( Flulff and Fraenkel, 1961 )a Vhile the loss of % of the 

specific activity could arise from the presence of a chromatog- 

raphicslly indistinguishable photoproduct which, moreover, co- 

crystallised with thymine ice-diner , the discrepancy is almost 

certainly due to counting difficulties with solid samples. 

Experiments using 2- 14 C-thymine are in progress to resolve this 

question. 

The minor photoproduct accounted for 0,6$ of total thymine. 

It is possible that ultraviolet-induced interstrend cross-linking in 

INA is caused by the formation of thymine dimers ( Marmur and 

Grossman, 1.961 ), which would account for the .formation of this 

+ U.K.A.E.A. Fladiochemical Centre. 
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minor photoproduct. C.l?s,-eta et sill. (1965) have suggested that -- 

such a dime?? would have either cis-anti or -kens-~ stereo- -- - 

chemistry of the cyclobutsne rin 2, while Wulff end Fraenkel (1961) 

from their inspection of a model of DKA preferred the cis-wti snd _I- 

trans-anti structures. -- 
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