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Abstract: [Objective] Enterococcus casseliflavus, an opportunistic pathogen, could cause life-threatening
sepsis and meningitis. Up to now, little has been known about the phage specifically infecting
E. casseliflavus. The isolation, genomic analysis, and characterization of the E. casseliflavus phage can
provide a reference for exploring the mechanism of interaction between phage and host and further
applying the phage in therapy. [Methods] The phage Ecf virus SZ01 was isolated from untreated
domestic sewage in Nanshan district, Shenzhen. We employed transmission electron microscopy (TEM)
to observe the morphology of Ecf virus SZ01 and then studied its biological and genomic
characteristics. [Results] Ecf virus SZ01 had a non-contractile tail with the length of 150 nm and a
head with the diameter of 106 nm, belonging to the Siphoviridae family. The optimal multiplicity of
infection (MOI) of the phage was 0.01. The one-step growth curve showed that the phage had an
incubation period of about 30 min and the burst size of 50 PFU/cell. Ecf virus SZO01 inhibited the
growth of host bacteria. Furthermore, the genome of Ecf virus SZ01 was 59 409 bp in length, which
had the GC content of 43.2% and 102 open reading frames. Blastn comparison showed that this phage
had low sequence similarity with other phages deposited in the NCBI database. [Conclusion] In this
study, for the first time, we reported a phage that could specifically infect and lyse E. casseliflavus.
Both the genomic and phylogenetic analyses indicated the novelty of this phage.

Keywords: Enterococcus casseliflavus; phage; biological characteristics; genomic analysis; comparative
genomics; taxonomy
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The characteristics of phage Ecf virus SZ01. A: plaque morphology of phage; B: transmission

electron microscopy (TEM) image of phage; C: growth inhibition curve of phage; D: one-step growth curve
of phage. L: latent period; R: lytic period; P: stable period.

W A 545 F 7 MOI (100, 10, 1. 0.1,
0.0 LB AR FF 6 h, W@ A RS ZECT 1
W R AR, MR E MOIL Sy 0.01 1, K3
AR PR SS H d e (3 1) o W RRT A — 25 A Kt 2 ]
SR 7R W TR VR A 20 B v 9 A i B, A AR VB AR
. ZUF TR E A . W DRI T TR DA e R R
YLI 40 0.01 HLBlR G IE — A K (L WK
W, R: ZEM, P: R, 2R B RHER
12478 30 min, B2 YL A A TR
ki 50 PFU/cell (& 1D); FESCIG T a4 Bl 45
MOIL 315, WP AT 1 32 B A B il £ AR vk 3
5%, TE MOI=100 Bt 15 ER LT AFAEKE 10),

P4 actamicro@im.ac.cn, & 010-64807516

2.2 BEBE{K Ecf virus SZ01 & FH4F1E
WEFAR Ecf virus SZ01 MF45 R BoR, RN

MLRANERUE DNA, FEFAKE R 59 409 bp,

GC & 43.2%. FEMAZIRITH]%4 BLASTn

F1 EE{ARE MOINE

Table 1 Multiplicity of infection (MOI)

Bacterial Phage Multiplicity i

. . . .~ 6htiter/
Number concentration/ concentration/ of infection
(PFU/mL)

(CFUmL)  (PFU/mL)  (MOI)
1 108 10° 0.001 2.4x10°
2 108 10 0.01 6.4x10°
3 108 10 0.1 3.2x10°
4 108 108 1 1.5x10°
5 10 108 10 2.0x10®
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Figure 2 Genome annotation of phage Ecf virus_SZ01.
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—‘t VIS D1ED LVIE 1Y
55 BC611 Siphoviridae
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30 - T ph]A};IQO:;g -1 Staphylococcus
Appa 1007 phiEETA Microbacterium
® Ecf virus SZ01 Enterococcus casseliflavus
1vv 95| IMEEF ]
63 ——® Ecf virus_SZ01 Enterococcus casseliflavus .
L hi8074-BI Clostridium Siphoviridae
BeeAl Bacillus
virus 9873 Streptococcus
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L phiFL3A
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Figure 4 Phylogenetic relationships of phage Ecf virus SZO01. A: phylogenetic tree of the capsid protein; B:
phylogenetic tree of the portal protein; C: phylogenetic tree of the terminase large subunit. The color part is
the host source of phage, and the gray part represent the Siphoviridae family. Scale: the genetic distance.

Branch number: the confidence level.
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