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Abstract - - - - :
Lipopolysaccharide is a key component of the outer membrane of gram-negative The Major Hepl allele is associated with pathogenlc
bacteria, and Heptosyltransferase | (Hepl) is a key enzyme in synthesizing LPS inner strains of V. cholerae

core [4, 5]. Recent research has identified Hepl as a potential target for novel antibiotics
[3]. Previous studies have analyzed Hepl in Escherichia coli and Haemophilus
influenzae [1], but the Hepl of the genus Vibrio, which includes several human
pathogens, remains largely uncharacterized. We hypothesized that since the outer
membrane is important for interactions between host and pathogen, pathogens may
have specific Hepl adaptations that allow them to succeed in the host environment. In
this study, we first examined the relationship between pathogenic potential and Hepl
amino acid sequence among over 200 species within the genus Vibrio. We also
narrowed our search to look for key mutations in Hepl that differentiated pathogenic and
non-pathogenic strains of Vibrio cholerae. We found that a single mutation in the C-
terminal domain of Hepl (T330M) may be more associated with pathogenic strains of V.
cholerae. This mutation occurs in a region of Hepl does not have a structural homolog in
E. coli, and suggests that the region may facilitate pathogenesis in Vibrio.
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Figure 3: We used logistic regression to see whether being the major allele of Hepl (WP_001173306.1) serves as a good

predictor of whether the strain of bacteria carry ToxT, a key gene indicating pathogenicity. The logistic regression shows that

Seve ral key rESidues are conse rVEd in bOth E. COIi d nd VibriO ToxT = 2.4779 - 3.8174 major allele with p-value <2e-16. This suggests that carrying the major allele can possibly associate
C hOIerae with pathogencity.

B A mutation (T330M) in a region unique to V. cholerae

is more prevalent among pathogenic strains
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Figure 1: (A) We filtered out the positions of sequences that totally conserved in E. coli and V. cholerae and mapped these 1 | | J | | I LR
positions on the Hepl structure of E. coli in red. (B) We filtered out the positions of sequences that conserved in V. cholerae | [QH || | (HRIL AL | IR 1 I ALIN
but not in E. coli and mapped these positions on the Hepl structure of E. coli in red. w00 {lf, |1 } iN (Nl %
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At Vibrio genus level, there is no significant difference
bEtween pathogens and non-pathogens; Figure 4: (A) We generated the logo plot for the positions 316-350 in both sequences of pathogen and non-pathogen of

Vibrio Cholerae. The larger the character at a certain position indicating the larger probability of this amino acid appear at

Within ‘/, ChOIerae’ pathOgen Hepl iS genera"y more this position. We find that at 330t position, almost all pathogen is dominated by Methionine, but non-pathogen as

approximately 50% Threonine and 40% Methionine. (B) We mapped the 330th position on Vibrio cholerae structure on

conse rVEd amo ng pat h oge ns PyMol software and found that this is located on a loop that is totally deleted in E. coli.

T330M has evolved at least twice among V. cholerae
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Figure 2: We calculated the entropies of pathogen and non pathogen sequences at each position. All data come from NCBI
dataset portal and Hepl sequences are retrieved from each genome. Here, the higher the entropy, the more variable types of
amino acids is presented at this certain position across strains. We find that there is no significant difference in variability of

Vibrio genus, but pathogen is generally more conservative in pathogen sequences. '., FEfeiiiine e
‘"sangunnt’
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