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1. vB_SauH_SAP1 7%
Morphology of vB_SauH SAPI. A: plaque
morphology; B: morphology by TEM.

Figure 1.

F 1. vB_SauH_SAPI1 ¥} 10 #REUEE PRRO R AR AE
Table 1. vB_SauH SAPI lysis ability of 10 sensitive
strains

5

Strains RT 28°C 37°C

Staphylococcus aureus 98 + +

Staphylococcus aureus 109 + +

Staphylococcus aureus 138
MRSA 3377

Staphylococcus epidermidis 2
Staphylococcus epidermidis 4
Staphylococcus simulans 1

Staphylococcus epidermidis 1

+ 4+ + + + o+ o+ o+ o+

+ o+ o+ + 4+ o+

Staphylococcus epidermidis 5

+ o+ o+ o+ o+ o+ o+

Staphylococcus saprophyticus 2

RT: room temperature (6—12 °C).

http://journals.im.ac.cn/actamicrocn
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Figure 2.

indicate the means and standard deviations (SD) (rn=3).
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Figure 3.
SAPI.
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Genome structure diagram of vB SauH

Biological characteristics of vB_SauH SAP1. A: optimal MOI; B: one-step growth curve. The values
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% 2. 5 vB_SauH_SAP1 Bl S RY 4 BRME E K
Table 2. 4 phages with high similarity to vB_SauH SAP1
Phages Time/Location Coverage/% Identity/%
Staphylococcus phage vB_SauH IMES22 2019/China 96 99.91
Staphylococcus phage HSA30 2017/South Korea 96 98.78
Staphylococcus phage VB_SavM_JYLO1 2018/China 95 98.79
Staphylococcus phage P108 2014/China 95 98.56

vy
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Genome comparison of vB_SauH SAP1 with 4 Staphylococcus phages.
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Twort FFWE R AR N AT BE =2 fie BAT V67 L i
S (A TR 2 — 2

Twort A5 AR Y — AP AIE 2 Gt A1 L 07 1
DNA RA 57 Yy i SR 1 41N & 4TI,
vB_SauH_SAP1 A s filf 5L HE PR Hh s e B2 A
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Figure 6.

Phylogenetic tree based on the terminase large subunit amino acid sequences of phages. Numbers on

branch indicate bootstrap support values (1000 pseudo-replicates). The scale bar represents 0.01 sequence

divergence (percent nucleotide substitutions).
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Host range and molecular classification of a Staphylococcus
aureus bacteriophage
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Abstract: [Objective] To isolate Staphylococcus aureus bacteriophage from hospital sewage, observe its
morphology, study its host range, biological and genetic characteristics, to lay an experimental foundation for the
clinical application of bacteriophage. [Methods] Using Staphylococcus aureus ATCC25923 as the host bacterium
to isolate and purify bacteriophage from hospital sewage by the double-layer agar plate assay. Observing
bacteriophage morphology by transmission electron microscope, determining its optimal multiplicity of infection
(optimal MOI), one-step growth curve and host range. Sequencing the whole genome, analyzing gene structure and
annotating gene function. [Results] A strain of Staphylococcus aureus bacteriophage (named vB_SauH SAP1) was
isolated from hospital sewage. vB_SauH SAPI has a high host specificity and can only lyse 10 strains of clinical
isolates of Staphylococcus (a total of 37 strains). Transmission electron microscopy observation shows an
icosahedron head and a contractile tail, which belongs to Myoviridae family. The optimal MOI was 0.1, the latent
phase was 10 min and lysis period was 20 min. The genome was 143375 bp in length, with a G+C content of
30.2%, encoding 226 ORFs. No known virulence-related gene or antibiotic resistance gene has been predicted. Its
genome has high homology with Kayvirus Staphylococcus bacteriophages. [Conclusion] A new Kayvirus
Staphylococcus aureus bacteriophage with potential application value was isolated and characterized.

Keywords: Myoviridae bacteriophage, Staphylococcus aureus, biological characteristics, whole genome sequencing,

genome research
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