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Abstract: Escherichia coli O157:H7 is an important foodborne pathogen. Phages, as novel biological control agents, have broad prospects
in food biological control. To obtain highly efficient phages and evaluate their application potential, a tailed phage ESP02 (head 54 nm>60 nm,
tail 72 nm) was isolated from O157:H7 as the host by the double-layer plate method. This phage has good tolerance within the range of 4~60 ‘C
and pH 3~11; the optimal multiplicity of infection (MOI) is 0.1, with a latent period of 20 min, a burst period of 20~70 min, and a burst size of
88.75 PFU/cell. The genome is 48.3 kb in length, encoding 76 CDSs, with a GC content of 53.27%, and does not contain resistance or virulence
genes. At 4 C and 25 °C, the inhibition rate of the host bacteria reached over 99% after treatment with MOI=1 000~10 000 for 24 h. In
conclusion, the virulent phage ESP02 has good biological characteristics and safety, and has effective antibacterial potential for various food
matrices under normal and refrigerated conditions. This lays a foundation for the development of phage preparations targeting E. coli O157:H7
and their application in food biological safety control.
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il T HOHERE . pH W2 ME T RERP L, 4 T —DAEKihs, HosidiEm s i S L ASRHIE, 1t
Ab, X ESPO2 #HT T AR RANT 5 R G /0 hr, HAEFLG . B A P S A PP LA AR . s kBl
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1.3.1 KMAFHE 0157:H7 ATCC 43895 # A& 1L

HY Sz 255 -80 “C UK AR A5 K AT 8 O157:H7 ATCC 43895 - LB 5373k X4k, 37 ‘CEIER;F: 24 h, PRELH
PR T LB 555%3Eh 37 *C. 180 r min™ 143 6~12 h.

132 “#EKReE %

27, 10 mL ¥57K T 10 000 rmin™ 24 F 250 10 min, 0.22 pum JEMUTIE B3, B s AKRE
A5 50 mL A LB B8535 3EA1 1 mL KA O157:H7 Bl &, T 37 CIEIRIRIRFREFE 24 h, 15 &5,
10 000 r min™ B0 15 min, B E3EROLIE, 15500 KR .
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P FR G, RIS RS —EEEBE, T 500 uL PBS 2l Hidis, WiEES 1 min 5, SknE



MK EEBHE Modern Food Science and Technology 2027, Vol.43, No.5
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¥ PBS P BT A pHAE 24 34 4. 5. 6. 7. 8. 9. 10. 11. 12, T LEHRE . HHEREE
F 37 CKBHPERRE, FRRERGEE, pH EZMESWE A 9:1 RBVRES, T 37 C/KBHE Lh. WEL
WG, SEENINSE % pH R AbFR 2 v B AR A R )
136 mAERFEF L (MOI) Az

W1 £ 37 CIRG I IR B EUY (ODeo=0.6). KH B EE R RRIL ¥ B AN MOI 2414 (0.000 1. 0.001.
0.01. 0.1. 1. 10, 100D, fERFANSCIGLHM, HAHRIMRE L VR AT 516 R ER (AHRRFERIFIE ) 11 R
&, FIEHE 10 min DRI . SN 10 mL Bk LB 553535, 37 'C. 180 r min“ #R¥%1535 6 h, WI5E & 2H M B
KR (PFU ML, 83T ELEANF] MOI 251 T (NS A, SeF R i) MO LA e e e 4 2.
137 —FA K&

et LR TR S B AR MOL ELBIR &, SIRFFE IR 15 min. BE)E, BHEAWEL 10 000 rmin®
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W B AR I R 2H DNA B Z 88774 Norgen Phage DNA Isolation Kit (£%5: NGB-46800) i,
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LAETEHBELE T, KU 300 L BEE AR 500 uL 2R (Buffer VL V2) Fl 20 uL & AR K,
FAMRIEIRS) 15~30s. EiRFFEIE Smin, LIFIHEAGE B 2200, BRI

2.6 IR G A RS B AR SR K DNA 4lifbAE, 12 000 rmin™ B0 1 min, (AR S ML Bt
TR b, SRR

3. EAALFE NN 700 uL 35 ¥ VWA Plus, 12000 rmin™ 5.0 30s, #¥k. FRIMA 700 pL iE¥EK VW2 Plus

(& 2WE), VMRS OEYE. NHIEERRE 48, B2 T 12000 rmin™ 255 2 min.

ANGAAT AL 2 1.5 mL Jom B0, AR Je 20 30 uL JoAX FRBERAE I (RNase-free ddH-0),
IR EENE 1 min, BEJS 12 000 r min™ 8.0 1 min BLBEBIER 41 DNA.

5. EAR A B FE R4 DNA 321 E T--20 CHAFER .
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DNA Ff a2 HUS, FIA lumina ~F &3 T SCPER S0 o SR15 I AR E0E 1 il FastQC #H T & 1A,
FHH A Trimmomatic #HATISIESEEY, SRS ERFTH]. BIERH SPAdes #1732 8 B A
5| FRLE, 3R contig /741; FIF GapFiller #4774 AIBRAEER, HiId PrinSeS-G A% IERRFEAR R & /N B o
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BREERRE Jm IR .

W TR AR BRI R A

D::ﬁ%iAQXIMW6 (2

AF:

D——AFHEF, %

No——22 ML AT48 LH4F, CFUmML;

N——2L AL % EH4E, CFUML.

14 HAEAHE
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1 ESPO2 BEEIBERSZS SIS T RMIRE
Fig.1 The morphology of the ESP02 plaque and the transmission electron microscope image
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Fig.2 Temperature Stability of ESP02
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Fig.3 Stability of ESP02 pH
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5 20 min B 5E4TRE, BB ESPO2 7E 4~60 CiiREINA RiFmfett. B 3 ml&n, ESP02 WIHHRLM N

5



MR EmBE Modern Food Science and Technology 2027, Vol.43, No.5
1.77<10" PFU/mL, 7 pH 3~11 {5 & 60 min JEXAE GRS ENEE, ROUE T2 (0 pH 321k, 7€ pH {#<3
o pH l>11 B, BREPRSE A KT . X5 CHRE R KT O157:H7 Bk ECP2024 AR,

23 REREEHK

Wi MOI, fEMEEIRN A= SR T h B EE, 24 MOI=0.1 I (B 4 Ar) , P4 FACE BRSO i
%, WEHEIRHIRN BN 5.8<10° PRU/ML, 7EMR B4R K7 AT 0157:H7 ATCC 43895 I, i ESPO2 1%t it
P, SR B
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Fig.4 Optimal multiplicity of infection of ESP02
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HRRIFIETERE 7T, R R RTE 1 E

1ot /_"-.—.f-—-
- [

3 S S S S S S S S T S
0 10 20 30 40 50 60 70 80 90 100 110 120

I 1) /min

& 5 ESP02 —H4 K ihek
Fig.5 One-step growth curve of ESP02
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*1 BEL
Table 1 Host Range

FER SCEN-E R ESP02

KIAATHE O157:H7 ATCC43895 -
XA H 0103-1 RM13322 -

KA H 0103-2 RM10744 ++
B3 BT ATCC15313 -
RGBEIE ATCC10145 -
PR T)Nz] ATCC17802 -
A= MKE ClCC21484 -
EREFHHRA ATCC6538 -
ENKA ATCC12038 -
A AT E BNCC261113 -

IR ATCC49619 ++

E P RTSBRE RN, HORTRBBREIE R, R TRk,

2.6 HEEIK ESPO2 By 4 X 4 A7

M GC Content GCEE
B GC Skew+ GCE$t (IE5%)
W GC Skew- GCig8) (fak)
connector &
M DNA, RNA and nucleotide metabolism DNA RNAFIZEE(LS
M head and packaging E8f18%
lysis 2488
M other £t
tail BER
glucosyltransferase Wintegration and excision B& 5%
¢/ slycosyl transferass Mmoron, auxiliary metabolic gene and host takeover BEISIERAEERE
< transcription regulation &2
I unknown function sRE118S

virion structural protein

excisionase and transcriptional regulator— —head decoration

“head morphogenesis

single strand DA binding proteir

abed anti-RechrD—Eri-like ssONA amnealing protein.—
recombinase—
Kil protein for bacterial septation inhibition

portal protein

terminase large subunit

terminase small subunit

DnabB-like replicative helicase \ \
|\ H¥H endonuclease

I
WirB/ Orf homologous recopbination mediator

6 ESP02 EETEE
Fig.6 ESP02 Gene Annotation Diagram
E: RIMEARRLEAE (bp) . BAEATAME (kb) . wshaA: F 1B A EGL CDS (Fké98) . % 2 BHR G4 CDS
(#Fk@m) , RRAERATRR GARARE (AR, Kl Msh. B0, 4. RaE. 1M, Lo, BaEa%, Lk
WA 2). $3BAGCAHE (Lewmk, QRCHEAFKTFHGCEE), H4HEAH GCskew (REHE, $EAHK) .
Wk 44 ESPO2 4RI 741 O AL % NCBI #idi e, 315855 PX705505, FEPRZH S 6 Fras. il
550 HraE R BoR, ESPO2 JERIZAXUEE DNA, 4K4 48 304 bp, G+C & &4 53.27%. X ESP02 JEK41#kT T
FEHFELHE CORPO I, F3E i AE WS B 208, VERE 1 76 4> CDS, it 24 /~(31.6% )47 T 1E M54 52 4~(68.4%)
R ¥ sE, 43 4> CDS 4w ThiERENEIEEEE (Hypothetical protein) , 545 CDS ) 56.6%; H:4x 33 > CDS
AIT S A2 DiRe . ARYEIHRE P IERE I s AR L. R &R, Skifadt, RE. Hih, BE
51k o€ 10 M (R 2) , FIFH CARD (LA ) A VFDB (55 /J R4l 2 ) X ESP02 4x 2 [A]
HBEAT LR 73, ARAIEMERT AT RER B/ TAH O R S IR BE R, sk —2PER] [ ESPO2 245

7
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2k

WEEAR R IR R BM (B 7) &R, ESP02 5 Uncultured phage crl27 1. Uncultured phage crll 1 /%
Staphylococcus phage CNPx /R T —/Miaz 7332 (Bootstrap 184 97~100) , FH7 ESP02 7E 3[R 2H 4H s AindkAk i

S E IR AR RSRGOC R B, 4567 VITAP ({73282

‘MT774393.1 Uncultured phage cr127 1 | 1
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9 0Q198717.1 Kehishuvirus tikkala isolate Bc01 | B ] |
10 -AF065411.1 Methanobacterium phage psiM2 ]
7 MG550112. Haloferax tailed virus 11 | & |
10 ESP02 L]

0 ON529850.1 Brevundimonas phage vB BpoS Gurke I I
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! jl—KYQﬁSOﬁSJ Mycobacterium phage PurpleHaze ol
0OK490494.1 Stenotrophomonas phage vB SmaS P15 ol
W960043.1 Stenotrophomonas phage BUCT609 LN |
‘MT951568.1 Xanthomonas phage Xaa vB phi31 olm!
o -MK903280.1 Stenotrophomonas phage Ponderosa LR ]
KU595432.1 Xanthomonas phage f20 Xaj L
_EONQHOTBJ Xanthomonas phage vB Xar IVIA DoCa4 L ]
KT949345.1 A as phage Ahp1 m

m@.% ] E

& 7 ESP02 & HE L B

Fig.7 Complete phylogenetic tree of ESP02
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