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Outline

Proteins are a fundamental constituent for life

function, structure, dynamics

stability

hydration shell

D, 0O allows to investigate the solvent accessible surface area (SASA) since
1sotopic exchange between the protein and the bulk occurs
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Raman scattering is able to distinguish among
the protein structure and the D,O bulk,
and 1t can give information on the hydration water
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By adding biopreservers in the solution, such as trehalose, this technique
can be used to investigate their effect on the protein.
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Sensitivity to protein
conformation
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Scionces

Pleated sheet

Sensitivity to N-deuteration of the
backbone
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intramolecular stretching vibrations
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Raman Investigation

1%t exp: sensitive to protein
heating from 30°C up to 90°C denaturation process
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the solvent
NH/ND exchange: ﬁ

downshift => opening of the protein and
exposure of the inner residues
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Intensity (arb. units)
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214 exp:

heating from 30°C up to 70°C,
then cooling to 30°C and re—heating up to 90°C
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no Amide I band downshift
no 3310 cm! band

the unfolding 1s a two-

step process 1n which

the H/D exchange is
irreversible
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Molten Globule:
more flexible
tertiary structure
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penetration of the solvent,
molten globule
evidenced only in D,0O

Vg Increases by heating:
intermolecular OH stretching harder
—H-bonds softer

For T<73°C the protein does not alter the
water H-bond network

For T>73°C the unfolded protein makes the
water H-bonds network
stronger than in the bulk

Por=lon/lop= 0.0246+0.0015 @ T,
— 1588 water molecules in the SASA
@ 73°C: SASA 1s 1.34 greater (n,= 212)
@ 90°C: SASA 1s 1.75 greater (n,= 276)
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CONCLUSIONS

the H/D 1sotopic exchange in Raman scattering
allows to obtain a detailed information on the

protein hydration water

|

the number of water molecules 1n the hydration shell
can be evaluated from I, /I,y during the whole

denaturation process
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