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Chitin, a biopolymer of B-1,4-glycosidic linked GIcNAc residues, is an
abundant source of carbon and nitrogen for marine microorganisms. This thesis is
divided into three parts. The first part describes the characterization of a novel
chitoporin (so-called EcChiP) which helps to uptake chitin oligosaccharides in non-
chitinolytic E. coli. The chip gene was identified, cloned and functionally expressed in
the Omp-deficient E. coli BL21 (Omp8) Rosetta host. Single channel study by black
lipid membrane (BLM) reconstitution demonstrated that EcChiP could readily form a
stable monomeric channel, with an average conductance of 0.55+0.01 nS, and showing
a slight preference for cations. The binding constant (K) of a single channel binding
chitohexaose (the sugar with greatest affinity) was estimated by three mathematical
methods and values of 0.4-1.0x10° M were consistently obtained. Thermodynamic
assessment by isothermal titration microcalorimetry (1TC) suggested that chitohexaose-
EcChiP channel interactions are driven by an endothermic process. Moreover,
temperature dependence experiments reveal that chitosugar translocation through
EcChiP was achieved by facilitated diffusion. The importance of the acetamido group

at C2 of the chitooligosacharide chain for the binding affinity of EcChiP and its
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substrate was demonstrated in pH-dependence experiments. Taking E. coli as a model,
this study offers the first evidence that non-chitinolytic bacteria can activate a quiescent
chip gene to express a functional chitoporin. The second part is involved with an OccD-
like chitoporin from chitinolytic S. marcescens (so called SmChiP). The molecular mass
obtained by electrospray ionization spectrometry for the purified SmChiP was 49,085
Da, which is in good agreement with theoretical molecular weight. The measured ITC
parameters indicating that chitosugar binding to SmChiP is primarily entropy-driven.
BLM experiments showed stable monomeric channel with average conductance of
0.54+0.01 nS in 1 M KCI. The channel showed specificity toward chitosugars. For the
first time, these data provide insights into chitooligosaccharide uptake by OccD-like
chitoporin in chitinolytic bacteria. The third part is involved with the characterization
of chitoporin from V. cholerae (so called VcChiP). VeChiP was shown to be voltage-
inducible, being closed at low voltages (i.e. at -25 mV) and more open at high voltages
(i.e. -150 mV), and exhibited an average channel conductance of 1.6 + 0.2 nS. Observed
bulk permeation of various chitooligosaccharides through the VcChiP-reconstituted
liposomes together with cell studies confirmed that VcChiP is a chitooligosaccharide-
uptake channel. Cell studies showed that the growth of Omp-deficient E. coli cells
expressing chip gene could be stimulated in the minimum medium supplemented with
small chitooligosacharides, while the cells in the absence of chip gene could not
survive. Overall, the results obtained from this study help to elucidate the role of

chitoporin in the chitin utilization pathway of the pathogenic V.cholerae.
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