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BLACK LIPID MEMBRANE/VIBRIO HARVEYI/VHCHIP/PORIN

This study reports isolation of the gene enconding chitoporin, namely VhChiP,
from the genome of Vibrio harveyi. The E. coli expressed VhChiP was found to be
SDS-resistant, heat-sensitive, and selectively reacting only with anti-ChiP polyclonal
antibodies. The pore-forming property of VhChiP was investigated using solvent-free
planar lipid membrane reconstitution technique. VhChiP inserted into artificial
membranes and formed a stable trimeric channel with average single conductance of
1.9 £ 0.07 nS in 1 M KCI. Single channel recordings in the presence of chitosugars
with different chain lengths resolved translocation of chitooligosaccharides at
microsecond time resolution. The greatest rate was observed for chitohexaose, with
the binding constant of K = 500,000 M™. The on-rates of chitosugars depend on
applied voltages, as well as the side of the sugar addition, clearly indicating the
inherent asymmetry of the VhChiP lumen. Liposome swelling assays showed only
permeation of chitooligosaccharides, indicating that VhChiP is a chitooligosaccharide-
specific channel.

Further studies reported the effect of the constriction zone on ions transport
and chitohexaose translocation. Mutation of Trp136, the amino acid residue locating
in the middle of the pore, to Ala or Asp slightly enhanced ion conductivity of the

VhChiP channel. Noise analysis of the ion current in presence of chitohexaose



confirmed that the VhChiP channel asymmetrically responded to side of sugar
addition, as well as applied electrical field. Addition of chitohexaose on the cis side of
mutants W136A and W136R resulted in great increases in both on-rate and off-rate,
suggesting that this mutation of Trp136 particularly interfered sugar accessibility, as
well as binding affinity of the channel. In addition, titration measurements using
fluorescence spectroscopy showed that the Trpl36 substitution caused decreased in
the binding constant. The highest effect was observed for the alanine mutant, for
which the W136A could not bind to short chain chiooligosaccharides, including
GIcNACc3, GIctNAc, and GIcNACs, respectively. Liposome swelling assay also showed
reduced permeability rate of chitohexaose with all the W136 mutants. VhChiP showed
selectivity toward cation with the Pk+/Pc. ratio of about 3.2 (-23 mV) in a bulk
solution of KCI. In contrast, with the mutant W136D, the ion selectivity was changed
and attracted more cation (K") with the Pk./Pc;. ratio of about 4.2 (-28 mV). On the
other hand, the W136R mutant decreased selectivity towards cation with the Px./Pci.
ratio of about 2.74 (-20 mV). Such result suggested that Trp136 played an important

role for sugar translocation through the VhChiP channel.
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