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Model Studies of the Repair Mechanism for Cyclobutane Pyrimidine
Dimer by Apoenzyme
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Abstract The apoenzyme of DNA photolyase can efficiently repair its substrate after excitation by 280 nm

light (©=0.56). In order to mimic this repair process of apoenzyme, we synthesized two model compounds,

in which tryptophan and/or tyrosine was covalently linked to cyclobutane thymine dimer, and measured the

splitting quantum yield of dimer under 295 nm light. By investigating the photosensitized splitting properties

of the dimer, some new insights into the intramolecular electron-transfer process were gained.
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Figure 1 Photosensitized splitting of the dimer in model compounds
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Figure 2 The synthesis of compounds 3 and 4
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20.6%, m.p. 176~178 ‘C; 'H NMR (DMSO-d,, 300
MHz) d: 1.05~1.29 (m, 6H, CH;), 2.27~2.40 (m, 2H,
COCH,), 2.73~2.95 (m, 8H, NCH,+CHCH,+COCH,),
3.55 (s, 3H, OCH,), 3.58 (s, 3H, OCH;), 3.57~3.71 (m,
2H, NCH,), 3.89~3.91 (m, 2H, CHCH,), 4.38 (s, 1H,
CH), 4.48 (s, 1H, CH), 6.63~6.67 (m, 2H, Hy,,), 6.96~
7.47 (m, 7TH, Hp+Hipgor), 8.40~8.55 (m, 1H, CHNH),
9.23 (s, 1H, OH), 10.26 (s, 1H, NHjoe), 10.81 (s, 1H,
CONHCO); '*C NMR (DMSO-ds, 75 MHz) : 17.8 (CH3),
17.9 (CH3), 27.0 (CHCH,), 32.8 (CH,), 35.9, 41.4, 42.3
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135.9, 136.1, (151.4, 151.5), 155.8, (170.2, 170.3), 170.4,
170.5, 170.6, 172.2, 172.4; IR (KBr) v: 3390, 2535, 1809,
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1693, 1480, 1373, 1283, 1216, 743 cm '; MS (MALDI-
TOF) m/z calcd for [M '] C3gH43N;04, 773.7, found 773.6.
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Figure 3 The UV spectra (left) and fluorescence emission spectra
(right, Ax=295 nm) of compounds 1, 3 and N-acetyltryptophan
methyl ester (Ace-TrpOCHj3)
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Figure 4 UV absorption spectra of 0.1 mmol/L 3 aqueous solu-

tion recording at different irradiation time under 295 nm light

dependent of the absorbance at 273 nm on irradiation time
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Table 1 The efficiencies of splitting reaction and electron trans-
fer in model compounds

Compd. Q0 (¢r) ? Popl Poet
1 0.70 0.17 0.25 0.75
2 0.79 0.15 0.19 0.81
3 0.74 0.13 0.17 0.83
4 0.45 0.06 0.13 0.87
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