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Motivation and Aim: The most abundant rhodopsin family is the family of 

proteorhodopsins (PRs)1. As many microbial rhodopsins PRs are often used by host 

organisms to survive in extreme environment. PRs genes were firstly discovered in the 

marine uncultured proteobacteria and characterised in vitro2. Later the PRs genes were 

found in plankton Archaea, where they probably appeared due to the lateral gene 

transfer3. The reported PRs have proton pump2,4,5 or sensory activity6, they are spread all 

over the Earth and have the major impact to the solar energy capturing in the world 

ocean7. The PRs genes were found even in Antarctic Sea ice samples8 (moderate UV 

areas) and in Modern Stromatolites living a High-Altitude Andean Lake in Argentinean 

Puna in the extreme UV irradiation areas9. According to the data of modelling rhodopsin 

named HbR1 may bind carotenoids. Its gene together with the HbR2 gene were found 

trough bioinformatics research10 in the genome of the Antarctic UV resistant bacteria 

Hymenobacter sp. PAMC 26554. This bacterium was isolated from an Antarctic lichen 

Usnea sp.11 at Barton Peninsula, King George Island, Antarctica (62°13’S, 58°47’W).  

It is the open question, if mentioned rhodopsins itselves have special properties 

originated from Antarctic environment, and what properties are important for the global 

ecology. We hope that our functional and structural studies will contribute to the answer 

on these question. 

Conclusion: The gene optimized for the best yields of HbR1 was expressed in E. coli in 

presence of all-trans retinal, the purified protein had absorption maximum at 516 nm. 

HbR1 has not show any light-induced ion transporting activity and had remarkably long 

photocycle. The length of photocycle is approximately the same at the grate range of H+ 

concentrations (pH4.2-9.5) and in the low or hight ion strength of the solution (0 or 1M 

NaCl). This could show the absence of the connection of proton acceptor group (which 

should be close to the retinal Shiff base, as analogue of Asp 85 in bacteriorhodopsin of 

H. salinarum) with the environment. HbR1 is stable protein: by means of TSA it’s 

melting temperature was determined as ~80 ̊C, and it increases in case of lowering pH 

and growing of ion strength. So stability of the protein increases at low pH and high salt 

conditions. 
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