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Abstract

Carbon-13 nuclear spin-lattice relaxation measurements of liquid silk protein in the
silk gland have been made in both native and denatured states. It was found that the
relaxation process consists of non-exponential decays for the carbon of glycine in
native silk protein. On the other hand, a single exponential decay has been observed
for the denatured one. From these results it was suggested that carbon in glycine in
the native silk protein takes two different conformations.
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Fig 2. Proton-decoupled carbon-13 nmr spectrum of fibroin (denatured) at 302K and
22.6MHz. Spectrum for interior part of silk glands in Lingers solution. Reference
from external Tetramethylsilane (TMS) in chloroform-ds.

C=0 Ala  CH,

38Hz 3Hz  3H=z 5.3Hz

Fig 8. Details of the spectrum given in Figure 1. The value of the line half
—widths were determined from the points of the data memory.
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Fig 4. The effect of paramagnetic ion (NiCl,) on C-13 spectrum of
fibroin in Lingers solution.
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Fig 5. The proton-decoupled natural aboundance *C PRFT nmr spectra of silk
protein (Fibroin). Mol wt about 100,000-170,000 at 302K, recorded at 2. 1T
using 1500 accumulations with a recycle time of 2 sec.
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Fig 6. The log of the intensity difference at t
time t (Jo.-I,) vs t, determined by
partially relaxed Fourier transform Fig 7. The log of the intensity difference
method for CH, of glycine of native at time t (1.-1.) vs t for CH, of
fibroin. glycine of denatured fibroin.
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Fig 8. Log-log plot of T,, T, vs =« (both in seconds) for a C spin relaxation
by a dipolar interaction with C-H distance 1. 09A, in the case of
isotropic rotational reorientation with complete proton decoupling.
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Table 1 Carbon-13 spin-lattice relaxation times, line widths and rotational correlation times of fibroin

at 302K.
Native?® Denatured®
Protein Residue Group
NT{ (ms), = (ns) NT, (ms), = (ns) 4v(Hz), w (ns)
Alanine | CH., CH 136 0.057 106 0.073 3.0 0.074
o . 121 0.40 80 0.65 3.0 0.47
Fibroin
Glycine ch 41 0.64 30 0.99 5.3 0.40
’ 109 0.22
Sericin ) 87 0.59 86 0.61 3.0 0.43
and. Serine |CH,, CH
Fibroin 87 0.27 44 (.58

2Middle part of silk gland was taken from a larva at the end of fifth instor and immersed in the
Lingers solution and used for measurements immediately. One of the pair of the glands was used
for one run of experiment at a given t.

®Denaturation was made by keeping the samples in a refrigerator at 279K for 4 days.

‘N is the number of hydrogens directly bonded to the carbon.
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