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SHORT TITLE OF RESEARCH SUPPORTED BY GRANT

Laser-excited Raman and Temperature-jump Dynamic studies of Enzymes

STARTING DATE. March. 23,. 1971

SUMMARY OR PRINCIPAL FINDINGS AND THEIR SIGNIFICANCE (State succinctly in !anguage understandable to one not neces-
sarily expert in this field. Include extent to which original goals have been realized and any changes to original plan made or
contemplated.)

1.

'crystals and solution.

Raman spectroscopy was found to be very sensitive to 'insulin conformation. Striking and
interesting spectral changes upon globular-fibrous transformation of insulin have been
analyzed in detail. The structural information thus obtained is of considerable biological
importance. ‘ . - - :

Raman spectra of insulin in crystals and in solution have been obtained and compared. - &
Significant conformational changes of insulin on going from crystals to solution have been
observed. This type of information is not obtainable by X-ray diffraction and nuclear .
magnetic resonance techniques. In the near future, Raman spectroscopy is expected to be a |
unique and powerful tool for studying the structures and conformatlons of proteins in both !
It was found. by Raman spectroscopy ‘that the insulin moiety eX1sts in a conformation very i
nearly the same as insulin itself and that the C-peptide contains both a-helical and i
random-coil structure in proinsulin. It is speculated that the function of C-peptide is tq
bring the necessary cysteine residues into juxtaposition for the correct formatior of
disulfide 1inkages and that once three disulfide bonds are formed, the insulin moiety
becomes highly stabilized and the cleavage of the C-peptide from proiﬁsulin will not
appreciably change the existing conformation of the insulin m01ety These findings may

be of considerable biological significance. '

Raman spectra of a-lactalbumin have also been studied. The locél geometry of the four
disulfide cross-links were found to be nearly the same as in lysozyme The chain con-
formation is’ also qu1te similar in both proteins. o

" Raman techn1que was found to be useful in telling whether the tyrosme residues in a

protein are '"buried" in the interior of the melecule or "exposed" to the surface.

" Raman speétra of RNase A single crystals were obtained for the first time. Comparison' of

crystals and solution spectra indicated that backbone conformations are the same in both
phases but side-chain conformatlonal differences may exist. ;

Our main emphasis during the past two years has been in developing laser Raman technique for -
detailed structural studies of proteins. We are now applying this technique to study the
mechanism of cataract lens formation. In addition to our Raman work, DPr. E. J. East, a
recently appointed postdoctoral fellow, will carry out some kinetic stud1es by usmg the T-jump
apparatus constructed in our laboratory
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