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Effect of Partial Fluorination in the Acyl Chain on Structure and Function of Bacteriorhodopsin in
Phosphatidylcholine Membrane

M. YOSHINO, T. KIKUKAWA, H. TAKAHASHI, T. TAKAGI, Y. YOKOYAMA, H. AMII, T. KANAMOR]I,
M. SONOYAMA (Gunma Univ., Hokkaido Univ., AIST, Nagoya Univ., sonoyama@gunma-u.ac.jp)
Bacteriorhodopsin (bR) reconstituted in liposome of a novel partially fluorinated analog of DMPC with the
perfluorobutyl segments in the myristoyl groups, diF4H10-PC, has been investigated to clarify effects of
substitution of nine hydrogen atoms by fluorine atoms on structural and physical properties of the membrane
protein. Below the gel-to-liquid crystalline phase transition of diF4H10-PC bilayer, bR molecules adopt
native-like structure and photocycle like reconstituted bR in DMPC liposome in the gel phase. Even upon
heating up to temperatures well above the phase transition, the native-like functional reconstitution and higher
structural stability of bR molecules in diF4H10-PC liposome are retained, which strikingly contrasts with lipid
phase transition-induced disaggregation of protein molecules and light-induced denaturation in DMPC liposome.



