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Photosystem II re ac tion cen tre absorbance and cir cu lar
dichroism spec tra were cal cu lated us ing point-di pole ap -
prox i ma tion and com pared with ex per i men tal data. Light
in duced dif fer ence spec tra and their cal cu lated coun ter -
parts re vealed the lo ca tion of ac cu mu lated chlo ro phyll cat -
ion at the po si tion Chl1 - the ac ces sory chlo ro phyll at D1
sub unit. 
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De vel op ment and im prove ment in tech niques that can be
used for char ac ter iza tion of pro teins is be com ing in creas -
ingly im por tant in the rap idly ex pand ing field of
proteomics. NMR tech niques can pro vide high-res o lu tion
struc tures of pro teins in so lu tion es sen tially equiv a lent in
qual ity to those de ter mined by crys tal log ra phy. Un for tu -
nately, these meth ods are still time con sum ing, re quire mil -
li grams of pro tein and are lim ited to pro teins of low
mo lec u lar weight.

Op ti cal spec tra such as elec tronic [1-2] and vi bra tional
[3] cir cu lar dichroism (ECD and VCD), Fou rier trans form
in fra red (FTIR) [4], as well as Raman [5] spec tra have been 
ex ten sively used to ob tain es ti mates of the av er age frac -
tional com po nents of sec ond ary struc ture in a pro tein.
More over, these op ti cal meth ods, which sam ple struc ture

on an in her ently rapid time scale, are par tic u larly ap pro pri -
ate for study ing pro tein-fold ing pro cesses [6,7], since the
in ter me di ate spe cies one wishes to study are of ten un sta ble. 
Such dy namic struc tures are poorly suited to more pre cise,
but slower time scale, NMR struc tural tech niques or to
X-ray dif frac tion anal y ses of the crys tal-sta bi lized dis tri bu -
tion of struc tures. Op ti cal spec tra can rarely yield the struc -
tural de tail of those tech niques but re main vi tally use ful for
qual i ta tive mon i tor ing of the struc ture, par tic u larly for rel -
a tive changes in a sin gle or re lated pro tein.

For most ap pli ca tions, no sin gle spec tro scopic tech -
nique can pro vide all the in for ma tion needed, and mul ti -
tude of meth ods must usu ally be em ployed in or der to meet
all these needs. For in stance, ECD re sults can of ten be dif -
fi cult to in ter pret since ar o matic amino ac ids can in ter fere.
A rea son able strat egy in this case is to con firm the CD re -
sults with one of the vi bra tional spectroscopies - Raman,
FTIR or VCD - ow ing to spec tral sep a ra tion of struc tur ally
char ac ter is tic vi bra tional modes. Both Raman and FTIR
rely on vi bra tional modes but se lec tion rules are dif fer ent
(rel a tive band in ten si ties are dif fer ent) and the in flu ence of
aque ous sol vent is sig nif i cant in IR but quite low for
Raman. Over all, by ap ply ing both tech niques it is pos si ble
to in crease the con fi dence in a par tic u lar es ti mate of the
sec ond ary struc ture.

VCD pro vides al ter na tive views of pro tein con for ma -
tion with ad van tages over ECD and FTIR spec tros copy.
The im por tant as pect is that VCD, be ing sen si tive to
short-range or der, senses sheets and other struc tural el e -
ments (in clud ing turns) dif fer ently than does ECD, which
in turn is su pe rior for he lix de ter mi na tion. Com bi na tion of
VDC with ECD and/or FTIR im proves de ter mi na tion of all 
frac tional com po nents.
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