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Abstract: A virulent phage, named as ®SHDA-1, was isolated from sewage by a double-layer plate
method using Salmonella typhimurium (CMCC50115) as the host strain. The preliminary study of its
biological characteristics and genome was conducted. The results showed that ®SHDA-1 plaque was
bright and the edge was clear. The transmission electron microscopy showed that ®SHDA-1 had a
head diameter of (53+8) nm and a tail length of (112+12) nm which belong to the Siphoviridae
family. The best multiplicity of infection was 0.00001. The one-step growth curve showed the latent
period was 25 min and the burst period was 30 min with an average lysis amount of 36.52 PFU/cell.
®SHDA-1 was stable at 30~50 ‘C and pH 2~10, exhibiting a good lysis effect on Salmonella
typhimurium. A total of 6 coutig with length of 40 523 bp and 51% of GC were obtained by

whole-genome sequence. A total of 59 coding sequences were obtained by Prokka annotation, which
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contained an lysin gene without tRNA and rRNA. Through the open reading frame and the analysis

of CARD and VFDB, no drug resistance genes and virulence genes were detected.
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Fig. 1 Bacteriophage plaques of ®SHDA-1

BEEE JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 39 Issue 11 2020



BOEF KA B K DSHDA-1 A4 4B L B W50 AR

22 BEEEYFEHE

221 EEAE AR BEREK OSHDA-1 mk
JE B4 ek TEM WL EE A5 21 9 105 A 1A% 25 LI 2.
IR BA HAR N (5348) nm AY -4 Sk
K (112£12) nm WA PR R FB 45 & 1< 8 Wi o 1k
#} (Siphoviridae ) $#4iF , P I %6 5 5 7 /& DSHDA -1
KR TR A

B2 EEE OSHDA-1 WEENEE

Fig. 2 TEM micrograph of ®SHDA-1
222 HEEARAEREIE BER 1 ATH, EEK
®SHDA-1 7£ MOT=0.000 01 K}, Wk B AR R A 5 55 b
6.0x10" PFU/mL, [ B Wi 7 /& OSHDA-1 Y x££
MOI 4 0.000 01

* 1 WEHEE OSHDA-1 WREBKLESHNNE

Table 1 Determination of optimal multiplicity of infection

(MOI)
MRS | AR | ROBSE | MR

(PFU/mL) | (CFU/mL) (MOI) (PFU/mL)
1 1x10"° 1x108 100 2.0x108
2 1x10° 1x108 10 3.3x10°
3 1x108 1x108 1 6.3x10°
4 1x107 1x108 0.1 1.2x10%
5 1x10° 1x108 0.01 1.4x10"°
6 1x10° 1x108 0.001 2.1x10"°
7 1x10* 1x108 0.000 1 4.2x10"
8 1x10° 1x108 0.000 01 6.0x10"
9 1x10? 1x108 0.000 001 4.8x10"
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Fig. 3 One step growth curve of phage ®SHDA-1
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Fig. 4 Heat sensitivity of phage ®PSHDA-1
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Fig. 5 pH sensitivity of phage ®PSHDA-1
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Fig. 6 UV sensitivity of phage ®SHDA-1
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Fig. 7 Curves of lysed host strain by the phage ®SHDA-1
in different MOI
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Fig. 8 Genome map of PSHDA-1
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Fig. 9 Phylogenetic tree formed by DNA polymerase protein of ®SHDA-1
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