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Study on biological characteristics of Pseudomonas aeruginosa phage PaP1
LI Ming, SHEN Xiao-dong, ZHOU Ying-bing, HUANG Jian-jun, HU Xiao-mei, RAO Xian-cai, HU Fu-quan (Department of
Microbiology, College of Medicine, Third Military Medical University, Chongging 400038, China)

Abstract: Objective To identify some basic biological properties, morphology and size, type of nucleic acid,
lytic capacity, optimal multiplicity of infection (MOI), and one-step growth kinetics of Pseudomonas aeruginosa
phage PaPl. Methods Phage particles of PaPl were purified with CsCl gradient cenm'fugati(;n' and the ultrastructure
of PaP1 was examined by electron microscopy. The genome of PaPl was extracted and the type of nucleic acid was
identified with restriction enzyme analysis. Phage PaP1 was purified by single-plaque isolation using double-layer agar
plate method. The host bacteria were infected with PaP1 at six different MOI (0.000 1, 0.001, 0.01, 0.1, 1 and
10), then incubated for 3.5 h at 37 “C, and the phage titer of superatant was determined. For one-step growth ex-
periments, following centrifugation at 13 000 g for 30 s after 15 min adsorption, the pellet containing ( partially) in-
fected cells was resuspended in 5 ml of pre-warmed LB broth and incubated with 160 r/min at 37 °C. Samples (50
pl) were taken at 10 min-intervals (up to 2 h) and immediately tittered by the double-layer agar plate method. As-
says were carried out in triplicate. Results PaPl has an isometric head (about 70 nm in diameter)and a long tail
(about 60 nm in length) . The plaques of PaPl are transparent and their sizes are about 2 mm in diameter. Ten MOI-
infected host bacteria gave the highest phage offsprings. One-step growth curve was determined according to the re-
sults of one-step growth expeuriments. Conclusion  PaPl is a virulent phage of Pseudomonas aeruginosa strain PAl
and belonges to Myoviridea families. The genome of PaPl is a dsDNA molecule. The optimal MOI of PaP1 is deter-
mined to be 0.01. One-step growth curve for PaP1 shows that the latent period is about 20 min, the rise period is 40
min, and the average burst size is about 65 pfu/cell.
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Fig 1 The phage PaP1 (TEM x 50 000)
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Tab 1 Determination of optimal multiplicity of infection (MOI)

Number of Number of

Tube I T MOI Titer at 3.5 h( PFU/ml)
1 1x 108 1x10° 10 2.5% 108
2 1x 108 I x 108 1 5.0x10°
3 1% 108 1x 107 0.1 1.6x 101
4 1x 108 1x 100 0.01 4.4x 101
5 1% 108 1x10° 0.001 3.2x10%
6 1108 1104 0.000 1 2.3 10°
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Fig3 One-step growth curve for phage PaP1
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A case report of embryonal rhabdosarcoma in the nasopharynx with cervical lymph

node metastasis
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