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In recent years there has been significant in-
terest in fragmentation andysis of peptidesand pro-
teinsusing mass spectrometry (M S) combined with
infrared multiphoton dissociation (IRMPD) and
collisoninduced dissociation (CID) technique. We
investigate the cleavage of polypeptides induced
at the backbone amine bonds by using the CO, la-
ser peptide cleavage IRMPD technique. MS ex-
periments are performed in el ectrospray ionization
fourier-transformion cyclotron resonance (FTICR)
MS, and the results are compared with those of
CID experiment. In addition, we theoretically
model the fragmentation of the peptides under
vacuum conditionsusing molecular dynamics. The
dissociation energy and proton affinity for the pep-
tide bonds (C'-N bond) are also obtained using ab
initio calculations.
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Caged peptides, whose activities are masked
by theintroduction of photocleavable groups, have
recently been recognized as auseful tool to eluci-
date various biological phenomena with a high
gpatial and temporal resolution, eveninliving cdls.
AIST has developed two types of caged peptides;
side-chain caged peptides and backbone-caged
peptides. The technique was applied to sperm ac-
tivating peptide (speract). The backbone-caged
speract showed superior features to those of the
Sde-chain caged speract: greater caging ability and
faster photolysis rate. The caging strategy de-
scribed can be used asagenera procedureto cage
any biologically active peptide.
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Caged sperm activating peptides. Nitrobenzyl groups
shown in red are photo-cleaved and intact peptides
are produced by UV-irradiation. The value under each
peptide is the IC50, and the value above each arrow is
the half-life of the intermediate during photolysis.



