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Curve of Proteins to Their Hierarchal

Structures

Schematic Correspondence of Scattering

Theoretical scattering profiles
of proteins in solutions

3D structure of Lysozyme
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3 Temperature dependence of the WAXS curve of HEWL
in heating (unfolding) and cooling (refolding) processes
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3D-Hierarchical Map of Molar Fraction of N-sate protein
against g-value and temperature
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pH4.5 - transition proceeds cooperatively for all
hierarchical levels like a two-state transition.
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Comparison of experimental WAXS curves of HEWL and

o-LA with theoretical ones: Thermal unfolding
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Scattering curve of lysozyme depending
on PVP concentration at different pH
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g-range : 0.1~0.2A1

The slope becomes smaller with increasing PVP

concentration for every pH.

|:> Collapse of hydration shell

g-range : >0.2.

5A1

At pH7 the changes of the domain and

secondary structures are smaller than those at
other pH. With lowering pH the effect of the

PVP tends to be more clear.

Theoretical

scattering  curve
lysozyme depending on hydration shell
contrast obtained by CRYSOL
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Topics-2
Comparison of PVP-concentration
dependence of radius of gyration

Lysozyme Myoglobin Apomyoglobin
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In the case of lysozyme, the R, value show a decreasing tendency at every pH. The decrement becomes
to be smaller above PVP = 15 %.

In the case of myoglobin, according to increase of the PVP concentration the R, value becomes to
increase after showing a minimum around PVP = 15 % at pH 7, and PVP = 10 % at other pH. The
increase of the R, value is ascribed to the oligomerization of the proteins.

Apomyoglobin shows a similar tendency as in myoglobin, which is much remarkable.
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Reversibility of thermal unfolding-refolding of
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lysozyme under osmotic pressure at pH 3

PVP=5%w/v ->P=0.125

atm

PVP=20%w/v -> P=2.25

atm
The2seBBfge of the intramolecular
structure becomes irreversible in the
case of PVP = 20 in comparison with
PVP =5.
In addition, the change of the secondary
structure is small.

Il

The addition of the PVP obstructs the
reversibility of the thermal structure
transition of lysozyme that is originally
reversible. This tendency is more
remarkable than in the domain
structure region (specific packing) of
the molecule.



Topics-4 Comparison of temperature
dependence of radius of gyration of

lysozyme
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At every pH, thermal hysteresis is seen under the PVP existence.
In addition, under the presence of PVP, intermediate denatured state appears with the lowering of pH
and the rise of PVP concentration in the unfolding process.
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myloid formation of myoglobin under osmotic
pressure
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