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Table 1~ Virulence factors in Klebsiella pneumoniae
Virulence factors Genes Functions References
receptor fimHA Encoding adhesin of type | fimbriae [7]
mrkD Encoding adhesin of type Il fimbriae [6]
fimK Regulation of fimbriae expression [7]
capsule Encoding protein-tyrosine kinase involved in the signal transduction of
wze B . - . . [18]
capsular polysaccharide (CPS) biosynthesis
Encoding phosphomannomutase which participates in signal transduction of
manB . R [18]
CPS biosynthesis
Encoding undecaprenyl-phosphate glycosyltransferas related to signal
wea] . . . [18]
transduction of capsule biosynthesis
magA Involving in mucopolysaccharide synthesis [19]
rmpA Regulator of mucoid phenotype [20]
endotoxin Encoding galactosyltransferase required for lipopolysaccharides ( LPS)
wabG . . [23]
biosynthesis
Encoding galacturonic acid transferase crucial for core LPS biosynthesis and
wabO [25]
the level of cell-bound capsule
uge Encoding UDP galacturonate 4-epimerase related to O-antigen biosynthesis of LPS [27]
siderophores The enterobactin biosynthesis gene which promotes the development and
entB . e [29]
maturation of biofilm
SfepA Iron-enterobactin outer membrane receptor [30]
TutA Aerobactin receptor gene [31]
irpd, irp2, ybtS Yersiniabactin synthetic genes [32]
SyuA Yersiniabactin receptor gene [33]
iroN Catechol receptor gene [35]
serum resistance factor raT Serum resistance-associated outer membrane lipoprotein, involved in the [36]
ra
surface exclusion in bacterial conjugation
others virulence htrA Involving in capsule biosynthesis and complement component regulation [37]
factors d Encoding DNA adenine methylase, important regulator of virulence gene, [38]
am
methyl-directed mismatch repair, and replication initiation
ompK35, ompK36 Major outer membrane porins related to virulence [41]
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Research advances in the virulence factors of Klebsiella
pneumoniae — A review

Yanfei Kang, Pingfang Tian , Tianwei Tan
College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China

Abstract: Klebsiella pneumoniae is of great atiractiveness because it naturally produces a series of bulk chemicals such as
1,3 -propanediol, 2,3-butanediol and 3-hydroxypropionic acid. Although this species has been fueled in recent years, its
pathogenicity is considered an obstacle hindering industrial applications. Here we portray a picture of the virulence
factors, including pili, receptors, capsular polysaccharides, lipopolysaccharides, and newly identified virulence factors.
This review covers aspects of virulence genes, proteins, metabolic activities, as well as the mechanisms underlying
infection and immune responses. Based on state-of-the-art advances in metabolic engineering and synthetic biology, the
strategies for eliminating or attenuating the virulence of K. pneumoniae were proposed, and the feasibilities for these
protocols were also briefly discussed.

Keywords: Klebsiella pneumoniae, receptor, capsular polysaccharide, endotoxin, siderophore

(AR5 4 5K I

Supported by the National Natural Science Foundation of China (21276014, 21476011)
* Corresponding author. Tel: +86-40-64439654; Fax: +86-10-64416428; E-mail: tianpf@mail.buct.edu.cn
Received: 25 December 2014 /Revised: 6 February 2015



