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ABSTRACT

In Shigella flexneri, Wzzsr determines the lipopolysaccharides (LPS) O antigen (Oag)
modal chain length of 11-17 repeat units (RUs). Wzzgr has two transmembrane regions, the
N-terminal TM1 and the C-terminal T M2, and previous s tudies have shown that the T M2
region is important in Wzz function. The mechanism of Oag modal chain length regulation
has not be en r evealed. Previous s tudies ha ve probed t he s tructure-function r elationship of
Wzzgr and ha ve s uggested t hat function is a result of the ove rall s tructure a nd not one
particular region. Genetic evidence suggests that Wzz may form a co mplex with other Oag

processing proteins, possibly with the Wzy polymerase.

This thesis describes in-frame linker mutagenesis of Wzzgp, and five classes of Wzz insertion
(Wzz;) mutants with 5 amino acid insertions were identified: Class I (non-functional), Class II
(conferred very short (VS) Oag chain length, 2-10 RUs), Class I1I (8-14 RUs), Class IV (11-
19 RUs), and Class V (16-25 RUs). The susceptibility of strains expressing Wzz; mutants to
colicin E 2 w as investigated, and a c orrelation be tween random/VS LPS O ag modal c hain
length, a nd s usceptibility t o ¢ olicin E 2 was found. Chemical c ross-linking analyses w ere
conducted to assess Wzz oligomerisation and s howed t hat hi gh molecular w eight pr oteins
were easily detected in wild-type Wzzsr and mutants from Classes V, but not easily detected
in Classes Il and III, and only Wzzgsp, Wzz; Class IV and Class V dimers were detected after
heating to 100°C and in the presence of SDS, suggesting wild-type/longer LPS Oag modal

chain length may be dependent on dimer stability.

The i nvolvement o f the TM2 region in Wzz:Wzz i nteractions w as a Iso investigated. S.
typhimurium Wzz (Wzzsr) confers an LPS Oag modal chain length of Long-type (L-type) 19-
30 RUs, and Wzzst and Wzzsr have identical residues in the conserved residues of their TM2

regions. Wzzgr expression in Wzz de ficient S. flexneri strain confers an L-type LPS O ag



i

modal chain I ength, ho wever c o-expression of Wzzgy with Wzzgr resulted in m ono-modal
LPS Oagm odal ch ainl ength. A pr eviously constructed W zz m utant w hich ha d t wo
G305A/G311A substitutions in the TM2 region confers a VS LPS Oag modal chain length (3-
8 RUs), however co-expression of Wzzg30sa/6311a With wild-type Wzzgr resulted in LPS with
a bimodal Oag chain length distribution (both wild-type 11-17 RUs, and VS-type 3-8 RUs).
Strains expressing Hisg-Wzzsr and FLAG-tagged version of  Wzzgy, Wzzgr and
Wzzgs0sa/6311a Were us ed in co-purification a ssays. P urified Hisg-Wzzgr and had FLAG-
Wzzst wasin the eluted fraction, demonstrating that FLAG-Wzzgr interacted with Hise-
Wzzgsr. H owever when Hisg-Wzzgr was pur ified fromas train co-expressing FLAG-
Wzzgs0sa/G311a, Very low amounts of the latter were detected in the elution fraction, indicating
that H is¢-Wzzgr interacted ve ry poorly w ith FLAG-Wzzg30sa/G311a- These da ta i mplicate

residues G305 and G311 in Wzz:Wzz interactions.

A fusion of the red fluorescent protein m Cherry to W zzgr was p erformed and s howed the
localisation of this protein was in the periphery regions of the cell, as determined by epi-
fluorescence microscopy. Wzy was tagged with StrepTag-II at its amino te rminal e nd; the
resulting Strepll-Wzy protein was able to complement a wzy mutation, however the smooth
LPS produced lacked any Oag modal chain length control. Two GFP'-tagged W zy fusion
proteins were constructed, pGFP -StrepII-Wzy, (with the strepll linker region between gfp
and wzy), and pG FP'-Wzy ( strepll excised). GFP'-StreplI-Wzy ha d near w ild-type Wzy
functionality, and the complemented wzy mutant exhibited the wild-type trait of resistance to
the | ethal a ction of colicin E 2, but G FP'-StreplI-Wzy could not be de tected b y epi-
fluorescence microscopy, and was poorly detectable by Western immunoblotting. GFP'-Wzy
was partially functional and the complemented wzy mutant was susceptible to colicin E2, like
the StreplI-Wzy complemented wzy mutant. GFP"-Wzy could be detected by both W estern
immunoblotting a nd e pi-fluorescence m icroscopy. T hese r esults i mplicate t he N -terminal

region of Wzy in Oag modal chain length determination.
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