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Abstract:

The formation of silk fibres in both spiders and silkworms is characterized by a controlled conversion of short range ordered structures in
solution into long range ordered beta-sheet rich structures in the final fibre. The dynamics of the water and protein chains involved in the
conversion remains, however, unknown. Building upon our newly developed deuterium exchange method; and, the performance of the
IN16B spectrometer (faster, good dynamic range allowing access to both the internal and center-of-mass diffusion of proteins in
solution); we wish to determine the global and internal dynamics leading to conformational changes in silk proteins in aqueous solution
(D20 and H20). The expected results will determine how hierarchical mobility plays a role in the control of silk proteins storage,
aggregation, and spinning. The data analysis will build upon recently published frameworks to separate the contributions from the
solvent water, internal, and global motions [M.Grimaldo et al., EPJ Web conf.83, 02005 (2015) and references therein].
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We have carried out the experiment 8-04-803 (IN16b) on native silk protein solutions extracted
from the Bombyx mori silkworm silk species. Our principal aim was to describe the dynamics
events taking place during silk conformational change as a function of temperature.

The main challenge of having the silk proteins in D>O was solved earlier using a desalting
column to exchange the H20 to D-O.

Figure 1 shows the transmission from SANS experiment of different silk protein solutions.
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Figure 1. Neutron transmission of silk proteins (SF) in H20, dissolved in D20 and exchanged in
D>0 by means of an exchange column, D20 buffer and H20 buffer.

At IN16b, we prepared and collected the following samples:

Sample QENS (280 K) FWS Inelastic QENS (353K)
(1.3ueV)

SF_D20_3 30 min 30s 90s 30min

SF_H0_1 30min 30s 90s 30min

TSF_D20_1c 30min 30s 90s 30min

Other samples were run, but failed. Mainly in the signal optimisation phase.




Elastic window scans:

SF_D20_3c_heating_red

-~ SF_H20_1_heating_0.0_r dSFHZDlh ating_sum
si

;ig

aaaaaa

— 51201 _codiing :red_SF +20_1" cooliig_su

L W
L ERARL
o i SN

i

uuuuuu

aaaaaa

L 1 I A E I AN RN B AT R
270 280 200 300 310 320 330 340 350 360
Temperature (K)

Figure 2. FWS at 0 and 1.3ueV for SF_D,0O FWS at 0 and 1.3ueV for SF_H>0
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Figure 4. QENS comparison plot between SF_D,0 and SF_H,0

In conclusion, we have successfully exchanged native silk protein from H20 to D,0O. The FWS
and QENS, to explore the temperature induced gelation did not work however. The weak signal
intensities and slow conversion precluded any further useful analysis.



