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Figure 1. A: Bacteriophage pleaques on double-agar medium. B:

Morphology of the phage under electron microscope.
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Figure 2. Electrophoresis analysis of phage DNA. M1, \#ind Il
digest; lane 1, phage DNA; lane 2, EcoR I digested phage DNA;
lane 3, Hind 1l digested phage DNA; M2, DL2000 DNA marker.
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Figure 3. Influences of temperature (A) and pH (B) on the phage

activity.
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Figure 4. The effect of UV on the phage survival.
1L BEEASEREELHNE
Table 1. Determination of optimal multiplicity

of infection (MOI)

Tube Number of Number of MOIT Titer at 4h
No. bacteria bacteriophages / (PFU/mL)
1 1 x10" 1 x10° 0.0001  1.03 x10"
2 1x10" 1 x10 0.001 2.9%10"
3 1 x10" 1 x10° 0.01 4.6 x10"
4 1 x10" 1 x10° 0.1 1.9 x10"
5 1x10" 1x10" 1 5.7 x10"
6 1 x10" 1 x10" 10 3.67 x10"
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Figure 5. One-step growth curve of the phage.
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Figure 6. Comparison of biomass between phage infection group and

normal group in fed-batch fermentations.
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Figure 7. Comparison of the main products between phage

infection group and normal group in fed-batch fermentations.
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Table 2. Comparison of biological properties between different phages

Phaces Genome Optimal Optimal Optimal multiplicity Latent Rise Burst
© size /kb temperature / C pH of infection phase /min phase /min size
Kp1t 31.4 25 8 1 50 60 133
Kp2' 29.8 25 7 0.01 10 70 59
Kp3"” 31.9 25 8 1 20 60 42
This article 47 37 8 1 50 50 343
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Characterization of a bacteriophage of Klebsiella
pneumoniae producing 1,3-propanediol

Nan Nan, Fang Cao, Juntao Shen, Aonan Sheng, Yaqin Sun, Ying Mu,
Zhilong Xiu~
School of Life Science and Biotechnology, Dalian University of Technology, Dalian 116024, China

Abstract: [Objective] Phage infection could seriously influence cell growth and metabolism in the fermentation of 1,3—
propanediol from glycerol by Klebsiella pneumoniae. Isolation of the Klebsiella pneumoniae phage and research on its
physiological characteristics would be of great significance. [Methods] A K. pneumoniae phage was isolated by using
Adams double plate method from the infected fermentation broth of 1, 3-propanediol. After the electron microscope
observation, the genome of the phage was extracted and its size was identified with restriction enzyme analysis. The
physiological characteristics of the phage were also tested, such as the optimal multiplicity of infection, the one-step
growth curves and the sensitivity to temperature, pH, UV light and chloroform. And the phage infected fermentation was
carried out and compared with normal fermentation. [Results] The phage had an isometric polyhedral head (about
60 nm - 70 nm in diameter) and a long noncontractile tail (about 160nm long) . The nucleic acid could be cut off by
dsDNA restriction enzyme EcoR | or HindIll and its complete size was about 42 kb. It was sensitive to high temperature
and UV light, insensitive to chloroform. The optimal multiplicity of infection for the phage was 1, the latent phase and rise
phase were both 50min, and the burst size was 343. Compared with the normal fed-batch fermentation of 1,3 -propanediol,
the phage infected fermentation indicated that cell growth was delayed about 8 h and metabolic flow was changed to organic
acid (e.g. lactic acid) pathway. [Conclusion] The phage was a non-envelop long-tailed phage, and could change the
metabolism of the 1,3 -propanediol fermentation from glycerol by Klebsiella pneumoniae. This work would be helpful for
prevention and controlling of phage infection during the 1,3 -propanediol fermentation.

Keywords: Klebsiellla pneumoniae, bacteriophage, 1, 3-propanediol fermentation, biological characteristics
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