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Vibrational spectroscopic studies on Ca2+-binding function of Ca2+-binding
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Infrared spectroscopy (FTIR) was applied to study the synthetic peptide

analogues corresponding to the EF-hand motif (helix-loop-helix) of rabbit skeletal muscle troponin C
(site 111), Nicotiana tabacum calmodulin (NtCaM) isoforms and carp parvalbumin pl 4.25 (CD and EF).
We examined the 17-residue peptide analogues rabbit skeletal muscle troponin C (site I1l), where a
side chain CO0- group of Glu or Asp was labeled by 13C-nuclei. The 13C-labeled COO- group of Glu at
the 12th position showed a band at 1526 cm-1 and 1518 cm-1 in the apo and the Ca2+-loaded states,
respectively. We confirmed that the band at 1518 cm-1 was due to the 13C-labeled COO- group
coordinated to the Ca2+ ion in the bidentate mode. We found that the bandwidth for the COO- group in
the bidentate coordination mode was clearly narrower than that for that in the apo state. The
implications of the 13C-labeled COO- antisymmetric vibration mode was discussed on the basis of
density functional theory (DFT) calculation.
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