


































































































3.4.Results 39

FADH' in (6-4) PhotolyaseFADH' in CPD Photolyase
mode frequency shiftmode frequency shift
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Table 3.1: Raman frequency shifts (.*-t) of FADH" in (6-a) photolyase and CPD
photolyase upon substrate binding.

flavin [691. Recent Raman studies suggested that there are two closely overlapping

modes in the frequency region of this marker band and, in fact, splitting of this

band can be observed for the DzO substitution [36, 371. The higher frequency

counterpart arises from the stretching of Ring I, and the lower frequency coun-

terpart comes from C-C/C-N5 stretching and N5-H bending of Ring II (Figure

3.2) [36, 37, 551. Upon substrate binding to CPD photolyase, there is a significant

downshift in the frequency of this marker band. This shift, however, is not de-

tected for the (6-4) photolyase. The 1528 cm-1 band of CPD photolyase, which

is assigned to the C-C/C-N5 stretching of Ring II and thought to be a sensitive

indicator of hydrogen bonding to the N5-H of flavin [eZ], is upshifted, but this is

not observed for (6-4) photolyase. The 1398 cm-l band of (6-4) photolyase and

the corresponding band of CPD photolyase at 1391 cffi-1, which are tentatively

assigned to the C-N10 stretching [37], are both upshifted. The 1338 cm-l band of

(6-4) photolyase seems to be unaltered by substrate binding, whereas the bands of

the both enzymes at 1331 cm-r seem to be less intensified in the substrate-bound

form (Figure 3.6,{). The sensitivity of this band to deuterium exchange indicates

that it may be influenced by perturbations in the hydrogen bonding environment

of the flavin ring [36]. The 1298 and 1302 cm-r bands, which are assigned to C-N5

stretching [37], are upshifted only in CPD photolyase.

These substrate-induced frequency shifts of FADH" in (6-a) and CPD photolyases

are summarized and quantitatively compared in Table 3.1 . The frequency changes

in CPD photolyase are much larger than those in (6-4) photolyase, and the results

are compatible with the changes in the absorption spectra upon substrate binding

(Figure 3.5). Notably, the shifts of the Raman bands at 1606 and 1607 cm-l were

the most different, indicating different interactions of UV-damaged DNA with

FADH" in the two photolyases.
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