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Abstract

Klebsiella pneumoniae is a common opportunistic pathogen. Two-component system

(2CS) gene clusters including kvgAS, kvhR and kvhAS, have previously been isolated

from a highly virulent strain K. pneumoniae CG43. According to sequence analysis,

KvgS and KvhS are sensory histidine kinases which allow bacteria to sense the signal

changes in their environment. KvgA, KvhA and KvhR are the response regulators

responding to the signal relaid by the cognate sensor thereby regulating the

downstream genes expression. To identify the functional roles of the 2CSs, a LacZ

reporter system CG43S3-Z01 ived mutants including kvgA
(AZ18), kvhA™ (AhZ01), kvhF \AhO1), kvhA’kvhR™ (AhRO1),
kvgA'’kvhR™ (ARO1), and kvgA vere constructed. Comparative

analysis of their growth and phenotype allowed the classification of the mutants into

two groups: group I bacteria carrying either kvgA or kvhR mutation displayed less

mucoidy, a faster growth rate and an increase of LDsy by comparing to the parental

strain Z01. In contrast, the group II bacteria including kvhA™ and kvhA'’kvhR™ mutants

exert a similar phenotype with that of the parental strain. Decreasing amount of

glucuronic acid, the core component of Klebsiella capsule polysaccharide (CPS), was

found for the group I mutants. Comparing the promoter activity of the three K2-cps

transcription units of wild type, AZ18, and RZ01 revealed that deletion of kvgA
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decreased the promoter activity of orfl6-17, while deletion of kvhR reduced the

promoter activities of all three cps transcripts. Deletion of kvgS appeared to reduce not

only the expression of kvgAS, but also the expression of kvhAS in minimal medium.

Both promoter activity measurement and EMSA analysis allowed localization of the

binding elements of KvgA on both putative promoters Pygas and Piynas, which

indicating an interacting regulation between the two 2CSs. Using 5’-RACE analysis,

both identified promoters of kvgAS and kvhAS appeared to possess a relatively

conserved —10 and -35 sequences for Sigma-70 regulation. In addistion, a

close-to-consensus RpoS bind | upstream of both promoters,
suggested an RpoS-dependen "rpoS affected negatively the
expression of KkvgAS but expression, supporting an

RpoS-dependent regulation of the two 2CSs. Promoter activity measurement further

help to confirm that the RpoS binding sites are contained respectively in the

consensus sequences of the two promoters. Moreover, deletion of kvgA was shown to

affect the expression of the antioxidant defense genes katG and sodC, which are

components of the RpoS regulon, at transcriptional level. Overexpression of KvhA

altered the susceptibility of the bacteria to fosfomycin and resulted in an increased

activity of UDP-N-acetylglucosamine enolpyruvyl transferase, the target protein of

fosfomycin. Taken together, these indicated that the two 2CSs probably belong to
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different regulatory circuits of the RpoS regulon. Finally, we also employed a

promoter trapping system, cDNA substractive hybridization analysis, and proteomic

approach to identify the target sequences under the control of the 2CSs. However,

more experiments will need to be carried out to demonstrate the regulation of the

2CSs on the expression of the target genes. Till then, a regulatory network of what

could be determined completely.
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