ol ‘% A Jul. 20, 2016, 43(7): 1491-1498

Microbiology China http://journals.im.ac.cn/wswxtben
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china.150579

— k= L- R E 2R A AR A K E R (R 5 = A0
T E
ARE? B B BIF LBAY AN

(1. PEEMER TR JtaT 100015)
Q. WARE S SR TREARM L LR ME 265709)

i OE. [88] ARRA KE CICC 11021S ZBR T 5 5 — LBk, stEA Y FHmni
. [ %] RARETFRES B LE KR CICC 80003; #F &M WENKEARLL; &£
LB L, A DB F TR K, TR A RRIER R A, — A KBL.
pH Al EAS M. 48 £, F K CICC 80003 3+ CICC 110218 A ko L- R AR BRBEE /) 4%
f, [45R 1 CICC 80003 "4 i s &0, A AR FIN; KN, AE4 50-60 nm, EHK
#4 120-130 nm; £ B 28 4544 B M 9088 BamH 1 A= Mlu | 3077 A2 R 842 0.1, B4R 5 min,
HAEHN 25 min, FHEMBEL 86/, K& pHAE 8.0; 90 °C:ZF 15 min, HHKLILE;
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Isolation and characterization of a phage against an Escherichia coli
strain producing L-aspartase

XU You-Qiang'? JIANG Zeng-Yan’> YAO Su' MA Yu-Yue?
PEI Jiang-Sen'* CHENG Chi"
(1. China National Research Institute of Food and Fermentation Industries, Beijing 100015, China)

(2. Engineering Technology Research Center of Fumaric Acid Biotransformation in Shandong Province, Yantai,
Shandong 265709, China)

Abstract: [Objective] A phage was isolated from Escherichia coli CICC 110218 fermentation media,
and its biological characterization was studied. [Methods] A phage designated CICC 80003 was
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isolated using the double-layer agar culture method. Phage morphology was observed by transmission
electron microscopy. Gel electrophoresis of phage genome was carried out after genome extraction and
treatment by endonucleases. We investigated the optimal multiplicity of infection, one-step growth
curve, pH and temperature stability, and host range. Additionally, we analyzed the effects of CICC
80003 on cell growth and L-aspartase activity of CICC 110218S. [Results] The phage plaque was round
and transparent, and showed clear aureole. The phage had a regular head of 50—60 nm in diameter and
a long tail with 120—130 nm in length. The phage genome could be cut by endonucleases BamH 1 and
Mlu 1. The optimal multiplicity of infection was 0.1. The one-step growth curve showed a latent period
of 5 min and a rise period of 25 min. The average burst size was about 86 phage particles per infected
cell. The optimal pH was 8.0. The phage was completely inactivated when incubated at 90 °C for
15 min. Some of Escherichia coli and Salmonella spp. strains could be split by CICC 80003. No cell
growth and L-aspartase activity was detected when phage contamination occurred. [Conclusion] CICC
80003 was a dsDNA phage and belonged to the family Siphoviridae, which could completely split E.

2016, Vol.43, No.7

coli CICC 110218 in broth.

Keywords: L-aspartic acid, Escherichia coli, Phage, Biological characteristic
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50 nm

E1 MEER CICC 80003 MEE BEI(A)FIM 7S (B)
Figure 1 The plaques (A) and morphology (B) of phage CICC 80003

7 8 9 10 11 12 M2 bp

E 2 MEE{R CICC 80003 £ X A% A 1)EGEG 1 ik 7

Figure 2 Electrophoresis analysis of phage CICC 80003 genome DNA by endonuclease treatment
W 1 FEF DNA; 2: BamH I BEUIALEE; 3. Kpn 1BEUIEIE; 4: Miu I BEUILLEE; S: Nor 1 BEUIALIE; 6. Pst 1 BEVIALIE; 7.
Sma 1 FFYIALEE; 8. Spe I BEVIALIE; 9. EcoR I MFUIALHE; 10: Hind I BEIALIE; 11: Xho I BEYIALIE; 12: Sac I BEUIALIE; MI

1 M2: DNA marker.

Note: 1: Genome DNA; 2: BamH I treatment; 3: Kpn | treatment; 4: Mlu | treatment; 5: Not | treatment; 6: Pst [ treatment; 7: Sma | treatment;
8: Spe I treatment; 9: EcoR 1 treatment; 10: Hind 111 treatment; 11: Xho I treatment; 12: Sac I treatment; M1 and M2: DNA marker.
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Figure 4 The one step growth curve of phage CICC 80003
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Figure 5 The pH stability of phage CICC 80003
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Figure 6 The temperature stability of phage CICC 80003
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F£1 MBEE{K CICC 80003 75 £iL
Table 1 Host range of CICC 80003

BERRA PR BRIk S BRI S
Name of strain Number of strain Source of strain Lytic ability
Escherichia coli 110218 CICC +
Escherichia coli 110228 CICC +
Escherichia coli 10300 CICC +
Escherichia coli 10354 CICC +
Escherichia coli 10899 CICC +
Escherichia coli 20905 CICC +
Escherichia coli BL21(DE3) 23796 CICC A
Escherichia coli K12 23872 CICC +
Escherichia coli 10305 CICC -
Escherichia coli ETEC O78:K80 10413 CICC -
Escherichia coli EIEC 10661 CICC -
Escherichia coli 20058 CICC =
Escherichia coli 20091 CICC =
Escherichia coli 20234 CICC =
Escherichia coli 10780G CICC =
Escherichia coli 10784G CICC =
Escherichia coli 10785G CICC =
Shigella sonnei 21535 CICC =
Shigella dysenteriae 10983 CICC =
Shigella bogdii 21680 CICC =
Salmonella enterica subsp. enterica serovartyphi 10871 CICC 4
Salmonella typhimurium 22956 CICC =
Salmonella typhimurium 10420 CICC =

Note: +: Lysis; —: No lytic ability.
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Figure 7 The effect of CICC 80003 to cell growth (A) and enzyme activity (B) of the host strain
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