
Supporting Information:

Anion binding to mutants of the Schiff base counterion in 
heliorhodopsin 48C12

Manish Singh,a Kota Katayama,a,b Oded Béjà c and Hideki Kandori* a,b

a Department of Life Science and Applied Chemistry, Nagoya Institute of Technology, 
Showa-ku, Nagoya 466-8555, Japan
b OptoBioTechnology Research Center, Nagoya Institute of Technology, Showa-ku, 
Nagoya 466-8555, Japan
c Faculty of Biology, Technion – Israel Institute of Technology, Haifa, Israel

*Corresponding author: kandori@nitech.ac.jp 

Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2019

mailto:kandori@nitech.ac.jp


Figure S1.  pH titration results of WT (a), E107A (b), and E107Q (c) of heliorhodopsin 
48C12, measured in a six-mix buffer (citrate, MES, HEPES, MOPS, CHES, CAPS; conc. 
of each buffer was 20 mM), 100 mM NaCl, 0.05% DDM. Fig. S1(a) is reproduced from 
Ref. 21. The 4-nm differences in max of visible absorption in (b) and (c) presumably 
originate from those in pH and salt concentration.



Figure S2. Sequential comparison of heliorhodopsins (48C12 and TaHeR) with type-1 rhodopsins. The helical regions of BR based on the crystal structure 
(PDB ID: 1MOL) are represented by light green color rectangle.


