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THERMODIFFUSION / THERMOPHORESIS
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THERMOPHORESIS

Microscale thermophoresis (MST) determines the binding constant K,

* Monitors protein-ligand interaction and conformational changes
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OBJECTIVE

Can we quantify the relation between thermodiffusion and hydration

folded _
Hypothesis:
Movement in a temperature
gradient is sensitive to changes
unfolded in the hydration layer.
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APOMYGLOBIN

« Apomyoglobin (apo-Mb), myoglobin without the heme group, serves as a model

system in the field of protein folding.
* |t consists 8 a-helices connected by loops.
« Hydrophilicity and conformation changes with pH variation.
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CIRCULAR DICHROISM —F

Principle

a-helix
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Differential absorption: AA:AI—Ar € = molar extinction coefficient
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Beer—Lambert law, NA=(e.—&:)cl | = path length (cm)
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a-helical content: pH6 > pH4 > pH2

CIRCULAR DICHROISM -
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Cl RCU LAR D|CH RO|SM a-helical content: pH6 > pH4 > pH2
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(Simulation — IBG-4)

PHOSPHATE VS ACETATE BUFFER
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with protein is high in
comparison to phosphate

; buffer
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TDFRS: HOW DO WE MEASURE?

Refractive index grating absorption spectrum: water
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DISCUSSION OF TDFRS RESULTS IN STEPS

NaP buffer no influence on
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Ac buffer influences
CD spectrum at pH 4
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1. SORET COEFFICIENT (S;) = NO BUFFER
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« What can we learn from it?
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Temperature sensitivity of S;at different pH

No buffer
1.8 . : : - : Simulation — IBG-4
AS; = S;(40°C) - S{(15°C)
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The folded protein is more hydrophilic than the unfolded
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2. Comparison of Stat pH6 with NaP buffer
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Buffer leads to stronger aggregation, reflected in a lower diffusion coefficient

@) JULICH
Member of the Helmholtz Association J

Forschungszentrum

14

* pH6: Use of buffer does not change D,



3. Comparison of S;at pH4 with NaAc buffer

CD spectrum Soret coefficient
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Acetate buffer leads to partial unfolding and
reduces the temperature sensitivity of S; of the protein
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Temperature sensitivity AS;

AS; = S{(40°C) - S(15°C)
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Conclusion

Correlation between thermodiffusion and a =helical content

a-helical content is proportional to
* hydrophilicity
« temperature sensitivity of S;

« Phosphate buffer leads to stronger aggregation at pH®6,

5753 1
5 GO pH 4 10mM NaAc — ) . . . .
XNICwO ) : reflected in a lower diffusion coefficient.
N «? pH 4 20mM NaAc e ,
_ WS / _ « Acetate buffer promotes solubilization of protein.
0 — _ « AS; decreases with an increasing concentration of

0 20 40 60 80 acetate buffer
a - helical content / %
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