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Biological characteristics and complete genome analysis of a novel Klebsiella pneumoniae lytic phage
Pdz533

ZHANG Gai' ,JIN Jing' , WANG Shanmei’ , CHEN Songjian' s WANG Shuwei', LI Zhenjiang' , LIU Xi-
ao', L1 Yahui', WANG Zhongquan® (1. Department of Pathogen Biology and Immunology » Henan Medical

College , Zhengzhou 451191 ,China ;2. Laboratory Department of Henan Province People’s Hospital ;3. Department o f
Pathogen Biology s Basic Medical College of Zhengzhou University) ™"

Objective  To analyze the biological characteristics and the complete genome sequence information of
Pdz533,a novel lytic phage of carbapenem-resistant Klebsiella pneumoniae and hypermucoviscous K. pneumoniae.

Methods The bacteriophage Pdz533 was isolated from municipal sewage by taking K. pneumoniae Fb533 in the urine of
an indwelling urinary catheter as the host bacteria,and its plaque morphology was observed,and the morphological struc-
ture of the bacteriophage was observed with electron microscopy. Its bacteriophage spectrum,one-step growth curve.and
physicochemical stability were analyzed. The whole genome of bacteriophage Pdz533 was extracted by proteinase K/SDS
method,and the whole genome was sequenced and assembled. The possible open reading frames in the complete genome
were predicted ;an evolutionary tree was constructed based on its conserved proteins for comparative genomic analysis.

Results A lytic phage of carbapenem-resistant K. pneumoniae and hypermucinous K. pneumoniae was isolated and
named Pdz533. It can form transparent plaque with a diameter of 5-8mm and a translucent halo with a width of Imm on
the host bacterium Fb533 lawn. Pdz533 has an icosahedral head and a short, non-contractile tail. The one-step growth

curve showed that the latent period of Pdz533 infection with Fb533 was about 10 min,and a burst size was about 40 PFU/
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cell. Pdz533 can remain stable in a wide pH range (6 —10) and high temperature (50 °C). The genome of Pdz533 is

40 416 bp in length, with a molar percentage (G -+ C) content of 52. 9%, and is predicted to contain 50 open reading

frames. Phage genome-wide colinearity analysis shows that Pdz533 has a similar conserved framework to bacteriophages

of the genus Przondovirus in the family Studiervirinae. The phage-conserved protein evolutionary tree indicates that

Pdz533 is a new member of the genus Przondovirus.

Conclusion A novel strain of K. pneumoniae bacteriophage was

isolated and identified, which is a new member of the genus Przondovirus. The bacteriophage can adapt to a wide pH and

high temperature,and is expected to be used for the prevention and treatment of infection with hypermucoviscous pheno-

type and carbapene-resistant K. pneumoniae.
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Table 1 Host bacteria information of phage Pdz533
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A Plaque morphology of phage B Electron micrograph of phage
Fig. 1 The characteristics of Phage Pdz533
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