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In Silico analysis of the channel interior of nonspecific porin Yersinia Ruckeri
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Using a theoretical model of OmpF porin Yersinia ruckeri (YrOmpF) spatial structure, the charge 
distribution in the channel mouth outer vestibule and interior was analyzed, and a quantitative 
assessment of the interactions between residues localized at the functionally important loop L3 and on 
the inner wall of the barrel ones was given. A detailed patch-analysis of the charge distribution both 
in the channel vestibule and interior, performed with the MOE (CCG) and MOLE programs, showed 
that the amount and localization of charged residues of the proteins are significantly different. Despite 
the comparable pore length (38.4 for EcOmpF and 38.9 for YrOmpF), YrOmpF channel inner part is 
characterized by more extended charged regions along the pore compared with EcOmpF. This leads to 
significant differences in the direction and magnitude of the dipole moments of the considered porin 
molecules.
In addition, the total number of L3 loop intramolecular interactions in the porins differs significantly. 
Thus, the position of this loop in EcOmpF is stabilized by 23 non-covalent interactions with a total 
energy contribution of -63,8 kcal/mol, while the conformation of L3 loop in YrOmpF is determined 
by 35 interactions whose energy is of the order of -131,6 kcal/mol. Obviously, this provides a lower 
conformational mobility of YrOmpF L3 loop. The theoretical data obtained are in good agreement with 
the results of the electrophysiological experiments, which revealed an anomalously high value of the 
critical closure potential for YrOmpF compared to that for EcOmpF. This work is supported by RFBR № 

19-03-00318.
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