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Spectral and Hydration Dependence of Protein Dynamical
Transition1 FERDINAND LIPPS, J. R. KNAB, JING YIN CHEN, YUNFEN
HE, A. G. MARKELZ, Physics, University at Buffalo, SUNY — The protein dy-
namical transition, a rapid increase in flexibility at ∼ 200K, is hydration dependent
suggesting that the transition may in fact be due to a transition in the surrounding
water. Previously we have shown that the terahertz dielectric response is sensi-
tive to the dynamical transition using terahertz time domain spectroscopy [1]. The
broadband technique allows the determination of what motions are affected by the
transition, that is whether long time scale motions such as side chain rotations,
or faster vibrational motions. Here we examine both the frequency and hydration
dependence of the protein dynamical transition for hydrated myoglobin powder for
the 0.2 – 2.0 THz and 80-295 K ranges. The transition is observed in both the
real and imaginary parts of the dielectric response. Our earlier measurements of
solutions did not show a transition in the real part of the permittivity, likely due
to bulk solvent dominating the index. There is a strong frequency dependence with
hydration. While a slight transition is observed at frequencies higher than 1 THz
which is nearly hydration independent, for frequencies below 1 THz the strength of
the transition rapidly increases with hydration. [1] A. G. Markelz, J. R. Knab, Jing
Yin Chen, Yunfen He, Chem. Phys. Lett. 442, 413 (2007).
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