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Prediction of "Functional Structure” of Intrinsically Disordered Proteins using
High Pressure Vibrational Spectroscopy
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For the first step to establish a method to experimentally predict the
secondary structure of intrinsically disordered proteins (IDPs) bound to the target molecules, in
this study we examined whether pressure induces helix formation of IDPs without the target proteins.
As a model molecule we performed pressure effect on the secondary structure of pKID (phosphorylated
kinase-inducible domain) using high pressure FTIR equipped with diamond anvil cell up to 1058 MPa.
Increasing pressure increased the peak intensity of the amide I' band due to solvated helix This
indicated that pressure induced the helix formation of pKID. The present test experiment supports

the availability of the use of pressure experiments without target molecules for prediction of helix
formation of IDPs as bound to target molecules.
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Fig.1. Pressure-induced helix formation.
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pKID  PS3 Peptide Synthesizer (Protein Technologies, Inc.) F-moc
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MALDI-TOF-MASS HPLC 97.1 %
Tyr CD J-805 CD
spectropolarimeter (JASCO. Co.Ltd.)
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Diamond Anvil Cell (DAC)
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Fig. 2. CD spectra of pKID (4.0 mg/ml) in 50 m M phosphate buffer (pD 7.4) with
addition of TFE (TFE concentration: 0~50%) at 24.5 °C.
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Fig. 3. (@)FTIR spectra, (b) the second
Fig.3(c) 1630 cm®  derivative spectra, and (c) the difference
spectra of the amide I’ mode of pKID (7.0
1630 cm! mg/ mL) in 50 mM phosphate buffer at
various tempuratures (7.4~79.4 °C).
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Fig. 4. (a)FTIR spectra, (b) the second derivative
spectra, and (c) the difference spectra of the
a amide I’ mode of pKID (13.5 mg/mL) in 50 mM
HEPES buffer(pD7.4) at various pressures
B (0.1~1058 MPa, 24.5 °C).
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