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Characteristic Analysis of Sa/monella Phage Pu29 and Its Application in Magnetic Separation and Enrichment of Salmonella

DING Yifeng, ZHANG Yu, LIU Xi, HUANG Chenxi, SHAO Yanchun, WANG Xiaohong’l<
(College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: Salmonella pullorum phage Pu29 was comprehensively analyzed for its biological and genomic characteristics.
A magnetic separation and enrichment technique for Salmonella was established using the phage Pu29 as a recognition
element. The phage belonged to the genus Roufvirus and had an icosahedron head and an irreducible long tail. Pu29 had
a wide host spectrum with an adsorption rate of 88.67% on host cells in 15 min, a latent period of 30 min, a rise period of
180 min, and a burst size of 115.74 PFU/cell. Meanwhile, Pu29 had good heat resistance (30-60 ‘C) and pH tolerance
(pH 4-11). Its genome was composed of 45 715 bp (GC content 46.08%) and 81 open reading frames (ORFs), including
18 ORFs with known functions that did not carry genes encoding toxicity or resistance factors. PhagePu29-MBs were
prepared as a probe by coupling the phage with carboxylated nano-magnetic beads (MBs) through amide reaction. When
25 ug of the probe was incubated with Salmonella at 37 “C for 20 min, the highest capture rate of Salmonella of 83.93% and
the lowest captured bacterial concentration of 45 CFU/mL were obtained. Transmission electron microscopy (TEM) was
used to observe that PhagePu29-MBs could specifically capture Salmonella. In spiked samples, the highest capture rate of
Salmonella separated and enriched by the probe reached 92.92%. The separation and enrichment process took approximately
30 min. Therefore, this study established a fast and highly specific magnetic separation method for Salmonella based on
phage Pu29, which may lay the foundation for the development of a phage-based method for the rapid separation and
enrichment of foodborne pathogens in food samples.
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Fig.1  Plaques and morphological observation of phage Pu29
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Table1 Host spectrum of phage Pu29
HF GG [l ks PR SR PLRTRE

1 ATCC 13076 7B AN | +2
2 10978 7B S AN | +2
3 10984 7B AN | +2
4 ATCC 14028 RAGTEVD TG +2
5 ST-8 RAGFEW IR +2
6 ATCC 13311 RAOTFEVD T IR +2
7 CMCC 50094  ZRRIGFED TR +2
8 ATCC 9270 AN +2
9 ATCC 10708 HEFD TR +2
10 CVCC 534 X RS T G +4
11 CVCC 519 PSRN +4
12 3710 FA SR SUARIEN] +3
13 3723 ERFAARID T G +3
14 17 R ST TG +2
15 19 R DT T T IR A 0
16 21 R ST 4701 T R T +1
17 30 RAOGTFED TR 0
18 36 RAOTFE T IR 0
19 114 RAGFEV TR +3
20 172 SR ESUAMIEANES] 0
21 206 RAOTFEVP T IR +3
22 38 7B AN | +3
23 39 [ 7E 3NN +2
24 G 42 7B A RN +3
25 201 7B AN | 0
26 211 7B AN | +1
27 13500 ENERZgRvb I T IR T +3
28 13520 ENEE e ghib I T IR 0
29 10960 7B AN | +3
30 11561 7B AN | +3
31 10855 SRS UARIENG] +3
32 13306 RAOGTZED TR +3
33 13277 SR GIESSUAMIANL] +2
34 13336 RAOTFED T IR +3
35 13337 SRS UARIENGS] +3
36 13350 RAOTZED TR +3
37 DH5a KIGFF 0
38 BL21 KIGHT B 0
39 83715 K i +2
40 T10 Kk +4
41 Fl8ac KIGFF +3
42 NCTC 12900 KIGH +3
43 CICC 10664 K i 0
44 CICC 10662 Kkt 0
45 CICC 10669 Kt e +1
46 CICC 10667 K 0
47 ATCC 33864 BRI I 0
48 ATCC 17802 B A A S R 0
49 ATCC 19114 Fu %4t 2= ks 1 0
50 G* ATCC 29213 S A ERE 0
51 ATCC 6538 S A ER 0

VE: 4L 430 20 1L ORRKERE AN A IR E R Y e ), +4
R W T B AR R OB Y LV M, 4 3R W T B RS LB, 42
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Fig.2  Biological characteristic analysis of phage Pu29
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Fig.3  Stability of phage Pu29
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cEnTiae, HARNEEDRRENR. ERIEER A F K
B, ¥H 5 N4AKZ: DNABE SZMARW (8 ) |
FRuE AR BN (4 1)« AXREMES
(A BEAMHRNER G4 o« fEREERENISRE
TR RIUE R TERYE R RE DY, NS 4. @i VFDB
FTARDBYE 2R HUHE 126 %05 Wk B A Pu29 f 4 5 ER 20 7 471 gk A7 Tl
IS 0 S R R A A=A NP5 W P W& 1K S i e3P
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55 TR AR Pu29 Kk [K] 5 41 AR AL ey B W R A . AIX 18 #k
M T A P T TR A Pu29 1) R o il K I B B B 1, g
REREW, WE4BFT/R, Pu29fX AR S
Vibrio phage pYD38-ARllAeromonas phage pIS4-AJE 1§ —



168 2024, Vol.45, No.02

E6miltl =

XY TR

o UL, R LR RLLKICTVA MRS, &
BHPu29JE T4 B (Roufvirus) BI—/NHaFh.

=riEE!

m %R AU S DNA LR B AR R H A
O45HEN (BREEEND SR m H A R E DR
ik 1o

B

ollock

® Roufvirus

O Ithacavirus
@ Kuttervirus
B Jerseyvirus
® Cornellvirus

A WETARPu29FE AL 1 A — BRI & L (i

S8+ LAKb NI IR ZIEE . GCHi. GCliks (s a

KFENGE, NFENEOE) | SERASEFTR: B

BIRPU29M LG R (LAACHRBE I3 7 S A o
B4 WERKPu293) g KL AL T

Fig.4  Functional genomic analysis of phage Pu29

2.6  PhagePu29-MBsZk i1k
WMESAP /R, WEEAAPu29 E WK A
3.4X10° PFU/mL, Wi {APu29-200 nmpiEk B4 C
1%, PhagePu29-MBs[{J%fit 1.5X 10" PFU/mL. %5441
(MBs) %A HBTATIE SR EBEILS . DH s b A Pu29
5200 nmpi 2 IR BEREER(E4 C Rt BB IBEI ROR A
WE5BH~, 10 ug PhagePu29-MBsXf i 3= i ik (1 4k
PAMERAL, LB EE25 pgitf, MiNERE, &
F76.12% . A4k S38 INERET P R, A SRR A A
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