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Biological Characterization of a Broad-spectrum Escherichia coli Phage Strain and

Evaluation of Therapeutic Effects in Mouse Models
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Jiadeng'*, WANG Xinglong"*
(1. College of Veterinary Medicine, Northwest A&F University, Yangling 712100, China;
2. Xianyang Vocational and Technical College, Xianyang 712000, China)

Abstract: Phage therapy is a novel antimicrobial treatment, in order to provide new theoretical and
technical support for the prevention and treatment of E. co/i infections, in this study, E. coli E6 and
a broad-spectrum E. coli phage named vB_EcoM_E6 were isolated from the feces of diarrheic goats,
and the potency, pH stability, thermal stability, lysis spectrum, and one-step growth curves of the
phage were measured by observing the phage spots and biological properties, performing whole
genome sequence analysis and evaluating the phage by animal model tests. The results showed that
the lysis rate of this phage in the study was as high as 70. 6% , and it was relatively stable at 50 °C and
pH 3-10 range, and the transmission electron microscopy observation results indicated that this phage
belonged to the myotail phage. Genome-wide analysis showed that the phage had a total length of
137 974 bp, a CG content of 39. 13%, and 247 coding sequences (CDS). The results of the mouse
model test showed that the phage had a good protective effect against E. co/i infection. This study
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provides a good material for further research on E. co/i antimicrobial agents.

Keywords: Escherichia coli; phage; biological characteristic; phage therapy
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E1 EHBENREEEvB_EcoM_E6
Fig.1 Morphology of phage vB_EcoM_E6 by TEM

2.3 MEEEBILNE (K1), Horpa] DL 24k 36 kR R AT, 24 0% 2 w5k
H 51k KRIBFT @il 2 T vB_EcoM_EG6 (1) 2L fi# 70.6 % , KW F A vB_EcoM_E6 LA 1% .

R1 BEEvB_EcoM _E6EBABH RN EILNE

Table 1 The host spectrum analysis on Escherichia coli lysed by bacteriophages

Mark Source of strains lysing bacteria Mark Source of strains lysing bacteria
El F(Bevitg ) + 4+ E27 i (Bepg i) -
E2 F (B ) +++ E28 W (BEVE# 12) ++
E3 F (BTt R) ++ E29 W (BEvikg ) +
E4 F(BEVEH ) + 4+ E30 R (BEVE ) ++
E5 F BV E) +++ E31 B (B %) + 4+
E6(host) F BV E) +++ E32 B (B %) +
E7 F (PP x) +++ E33 A (Bt ) ++
ES8 F (PP a7 — E34 4= (BRV 7 % ) ++
E9 F (PP ) — E35 4= (BRVE % ) + 4+
E10 F (BT E ) ++ E36 A (Bevits ) + 4+
Ell LBV E ) — E37 4= (B4 % ) —
E12 F BV E ) — E38 A (Bevitm ) ++
E13 F(BEVE & F) +++ E39 A (Bt ) ++
El4 F (PP a7 — E40 A (Bt ) +++
E15 F (PP a7 — E41 4= (BRVi 7 % ) +
E16 F (PP 7 — E42 4= (BEVi 5 % ) —
E17 F (BT F) + E43 4 (BEVI# % ) ++
E18 F BV &) — E44 A4 (PR % ) ++
E19 F BV E ) ++ E45 4= (BRI % ) -

(#T% Carried forward)
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i HHR e R o
Mark Source of strains lysing bacteria Mark Source of strains lysing bacteria
E20 F (PP &) +++ E46 - (BRPY ) +++
E21 T (BRVE B -F) — E47 4= (B4 % ) -
E22 F (PP E ) +++ E48 4= (B % ) +++
E23 F (BRVY ) +++ E49 X (B V417 ) +
E24 i (BRPE AR ++ E50 X (Bt e ) +
E25 e (Bepa i )1l + E51 % (e ) +
E26 (PP i) —

+ | — RN A AN AR R RE ) s+ MR B A W LT . MR SRR T HLBGE W+ R A R B

5, 2 WL ELAR BRSO s — o R B

-+, — represents the bacteriophage's ability to lyse bacteria: +--. The plaque is very transparent and clear; ++. The plaque is

relatively clear and transparent; +. The plaque has a hazy background and it is difficult to observe and very blurry; —. No plaque.
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Fig.2 The best MOI (A) and vitro antibacterial activity (B) of phage vB_EcoM_E6
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Fig.3 pH stability (A) and thermal stability (B) of phage vB_EcoM_E6
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Fig.4 One-step growth kinetics of Phage vB_EcoM_E6
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Fig. 6 Phylogenetic tree of Phage vB_EcoM_E6
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A, B. Phage intramuscular injection control group; C, D. Phage intramuscular injection treatment group; E, F. Saline blank
control group; G, H. Bacterial control group. All slides at X400 magnification
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Fig. 7 Pathological observation of mouse spleens
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A, B. Phage intramuscular injection control group; C, D. Phage intramuscular injection treatment group; E, F. Saline blank
control group; G, H. Bacterial control group. All slides at X 400 magnification
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Fig. 8 Pathological observation of mouse lungs
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A, B. Phage intramuscular injection control group; C, D. Phage intramuscular injection treatment group; E, F. Saline blank
control group; G, H. Bacterial control group. All slides at X400 magnification
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Fig.9 Pathological observation of mouse livers
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A, B. Phage intramuscular injection control group; C, D. Phage intramuscular injection treatment group; E, F. Saline blank
control group; G, H. Bacterial control group. All slides at X400 magnification
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Fig. 10 Pathological observation of mouse spleen intestines
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