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Development of New Solid State NMR for Polymer Structure Analysis
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Atomic-level solid state NMR analysis [or determination of polymer structure in the solid
slale has been developed. Two kinds of structural analysis “ angle constraint” and * distance
constraint” are a key lor the purpose and therefore, each analytical method is developed
independently. The " angle constraint” is obtained as{ollows. Atomic resolution structural details
are obtained from solid state NMR data in the form of bond orientations, which yield the relative
positions of specific atoms within the molecule. In this study, the ¢ and @ torsion angles of [ive
amino acidiypes (glycine, alanine, serine, tyrosineand valine} in'isotopically labeled Bombyx mori
silk fibroin [iber have been determined by solid state NMR studies. The isolope labeling was
performed by oral administration or cultivation of the silkglands from the silkworm in amino acid
medium and the block samples of uniaxially aligned fibers are prepared for the angle-dependent
solid state NMR. Especially, the ¢, ¢ determination for serine, tyrosine and valine residues is
performed for the first time from thisstudy. On the other hand, * distance constraint” isobtained
as follows. The ¢, p angle of Ala residue of the sequence model peptides for B. meri silk [ibroin
is determined using REDOR solid state NMR. Two kindg of mociellscompounds were
synthesized by a liquid phase methgd, Bac-AlaGlySer(Bzl)[1- C]GlyAla [ 'N] Giy-OBzl, and
Boc-AlaGlySer(Bzl)Gly] N]Ala[2- CIGly-OBzl. The N- C dipolar coup]ir}g constants of the
two samples were 39.5 and 27.2 Hz, respectively from the NMR. The *N-"C distances were
calculated as 4.33 +0.05 A and 4.82%0.05 A from these values. Finally, the (¢, ¢ ) angles lor
(he central Ala residue of these model compounds were defermined with (hese distance
constraints. The merit of this analytical approach is that the form of the sample is powder
without single crystal or oriented [iber.
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