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Isolation and Purification of Pathogenic Escherichia Coli Bacteriophages from
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Abstract This study isolated Escherichia coli from Xindu Sanhuang chicken samples, screened strains with strong
pathogenicity and severe drug resistance, and used them as host bacteria to isolate corresponding lytic bacteriophages. 42
strains of Escherichia coli were isolated by streaking method, and 34 positive strains were identified by PCR molecular
method. By using virulence gene PCR molecular detection method, 5 strains were identified as pathogenic Escherichia
coli. Using K-B paper method to detect drug resistance of these 5 pathogenic Escherichia coli strains, 2 highly resistant
pathogenic Escherichia coli strains were obtained. Using these two drug-resistant pathogenic Escherichia coli strains as
host bacteria, two bacteriophages(P1 and P2) were isolated and purified. This study laid the foundation for further re-
search on the biological characteristics of bacteriophages and bacteriophage preparations .
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KIAAF B 8 =2 RBATE R, BORTERIT
FIE RS HENEF (FE, FNES) it
Mk, HBOWMSEHERBEIEMEX, 2%
BERRHFT IR FERR, SR REN
T A S P A B I B I T 1A T R TR KIS
B, RZHEMERIEE T AREEHE R K,
XHEAPFAEE KT ER Y, (HRIEFR,
FRIE 2 HFRTE 7 7 B IR BRI K AT 2
BT A2, AR P BER P
TRIEAE ¥, FEfkg: ¥ &5 XS IRBOR R
B, N HEHMZERE TR, & IXLEE R
PR AEMARE N AR T E, ERBIT
BT 249 18 13 THIR B L T, e mpFnia
SOG R BRI IO RS TU N EEE, W
IR MR RS, SAREUZN, mEes
SRR ERRE T ik, KERYE
NAE S ENY B 4 St 1 Wk B AR Tl 751 7o 7
F, BiIE TR IESUER P ERN AT
M XAV S B IENIE T 100 Bk CRKp
LPEWRER AR, 1T 3R B RRCSR e A0 R Wk T AR X
A A, B PAE ® 5 AE 2023 X 100 #R
M I E.coli AT T M 2851704, 925 E.coli
G R AL T B R RN S50 S 1

I PERMNEER = B8 2 MR R R0, RIE
TEEGH CRAS. BERE. UET, (AR
RS ARIERE B, o = BSR4 T A
FERIIRNGG, B9 0. HEBURTER AT
B 5 | EE IS R I T B ) LAEAE BN A B R |
TS, KRIAT BRI BN B B F= 38k
[ F BB R —, F B2 & B 2
EE BN FRTE S S s 1A . T IR Rl
BRI TT 152 — B TRE T Ra T IS R T
BRI T e AT FTIUMN BN ERIS Y 2L
I 14 R B T B B o 0 12 B0 1 i LTI 2491
MBS E R, DAIENE EE, 2H5HE
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FHN AT AR MR R (A, D IR SRX MR P (R T2E
PR AR MR R AR O 44T 1 2kt

1 RIS TG4
1.1 S5

LB ¥ dk, ZRYUIGRE, PR
FrRAs BORIERER (0 BT R YR
FHRZA); 2XTaq Master Mix (1 H M i
anml); ABE R (G5 9 ffiERAY, o
ANECRIE, aMMER, TUIHRR, SR,
FIBLPEAR, RER. kMMM, & 758 TE,
ERDE, WEEELCSAYEEARA
A BTH S| H B TAY) TREEORAR
FHERAFE R,

Phahe buffer: # 1.7532 g NaCl, 12114 g
Tris . 0.406 g MgCl, - 6H,0, 0.04 g JE7K CaCl,
BT 200 mL 280K, KR,

THRFEAR TP BE M R I UURBHA IR
WA EEEEER = IS5 7K,

1.2 LT TA
1.2.1 KIGHF &R 7 B alife

(1) HuRE: BUS mL FE{E7S KA SR
200 mL LBIRIRISFERHEEIA, REER,
B,

(2) sr@Edife: RIS T2
PG R A I T =X, BEET
37°ClEIRIGFF G TR 24 /NI, MEIFIERF
M BT R P& 16 e IR BURE (DL E bR v e 422
B ERTAGER, BT 37°CHLEEE TR
24 /NI, B FHRPKBCRHIE T B V& H i 22 fi
Z RN, ik B Al D R E E T
5F TR, REPFRIGAEFERIRITE E K.
1.2.2 KIaFFiEi PCR %5€

KAt KRBT B E AR, AR T LB R
REgFREEd, F 37°C, 200 r/min $E 5K F1E R



B%5% 16-18 h J&, @it PCR Fikt T R
L E, 5% 16SIDNA F4I L3R 1, PCR X
MARZRN LRSI 1 ul, 2XTaq Master
Mix 12.5 uL, DNA it 1 uL, dd H,0 #pE=E
25 uL; RRMNARFEN: WiAEM: 94°C 5 min; AR
94°C 30's; JBK 58°C 30s; ZEH1 72°C 60s; #&
FEAH 72°C 5 min; 30 IRFEIR,
1.2.3 Kttt a1 B R % E

K& ERE PCR 73 FAGIIE S BIY 6
RAEOCE R, AR A AR N R AR AR
8 1.2.2 BT, F|HERLIVIFFIER 2,
1.2.4 KT R 25 PAs

KH K-B R BT BOAL, KRHHT
R SRR T LB A R 5, 37°CiRY
EBRBIEEHREHFHREZHEEZN 108 CFU/
mL (OD {HZY4 0.533) BUE & H 2R SIR

5 4% =3 1 B bk B A B AR 80 4 3 AL (

T LB [EAB AR A ERE, #FEMLRERT D
W, BoJGE, FAJCE B R 2584t 45 fa) FE
EEFR L, %736 M7 X, R MHIE5,
B e E, BT 37°CHEESAZRFEE 20
h, BHLEKE 3 MHTEE, BRERE,
A £ 100 BT Bl LA 2 TR AR A 24 P SRR
1.2.5 BRERRI 7 B Al

() PEECK I AT B R B & = /2315
mL LB AR #RENIE D, B TRIKERF
(37°C, 200 1r/min) 16 £ 18 /NiY;

(2) B 5 mL {57KEEARS 10 mL KIGFFEE
WIEE, IMMAZ 100 mL LB kAR 77+, &
FHREERFE (37°C, 200 r/min) 16 & 18 /)N,
P L ES NS

GWISmLEEERTELED, BEL
(5000 g) 10 7r%f, EIEWA 0.22 pum 8

=1 KXBAHTE 16S tDNA B4 ES|4)

ElkZE=% 515 (5-3") IR (bp)
16S rDNA-F GAAGCTTGCTTCTTTGCT 521bp
16S rDNA-R GAGCCCGGGGATTTCACAT

=2 BHERMSIYFS
ElkZE=E ) 5145 (5-3) BrEH AU (bp)
N tsh-F GTCTGTCAGACGTCTGTGTTTC o8
ts 5
tsh-R ATAGGATGACAGGCTACCGAC
cvaC-F TCCAAGCGGACCCCTTATAG
cvaC 598
CvaC-R CGCAGCATAGTTCCATGCT
] Iss-F ATCACATAGGATTCTGCCG 300
iss
Iss-R CAGCGGAGTATAGATGCCA
IroN-F CCTCCGACGATGATAATGAC
iroN 866
IroN-R GATACCATTATGCGTAATGCC
D TucD-F GAAGCATATGACACAATCCTG 613
iuc
TucD-R CAGAGTGAAGTCATCACGCAC
irp2-F CTGATGAACTCACTCGCTATCC
irp2 440

irp2-R

AGCATCTCCTGGCTCTGCTC
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U, IRTSWEBA AR

(4) ¥ 500 pL WEERZZ IR, 500 UL K7
MHHEER. 5 mL 1% KERRESY5)E, BIA
% LB EASE AR EN SR, 77 EBKEAE
e e, BUS pL BEERIEIR, T BT
B, HEERRRTERIE, Rk
METF 37°ClERREFRFAY, SREEH;

(5) PR ER B PR B R A B, 4%
&2 100 puL MR A% P (phage buffer) HH
Ve,

(6) FFARAGHY MK R AR HEAT 10 15 RV RE,
B A1 TR A6 JEE A MR B AR ) 10 L, TR & 500
UL 4 B iR, 500 pL WE B A 2% o (phage
buffer) PAK 5 mL 1% 7KEifg, 8 A\ LB E{&
AR, IEAE 37°CAAM PR IE SR, tealifk
BEGHAT 3-5 R, IRIFALAIRE A,

1.2.6 i

W Al B W TR AR TR AT 10 15 R PG RE,
EBUE HIREN = NESmBREE, S0
FEEY 100 pL MR 5 S ARE FERRIES,
ZRMWE 10 285, MA4mL KEGERA
Z 40°CHY 1% KBfE, RS T Bl
L9 LB BRRE Ak o Ff B EREFREEE G,
37°CRIE RS FE 16-18 /NI, JEFEWEBEELLE 30-
300 NZ RIFCENOETHEL, S RREIRE

2000bp

1000bp
750bp
500bp

250bp
100bp

El 3 KEIAFEEERRS PCR HIKER
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=HTEE, R PFUML F0R, 1
BTN WEBEE X FREE X 10,

2 2851590
2.1 KaHr a5y Ealife

e 1.2 WRRT7TE, 7 EEE] 42 PREELL
KWF &, KRN ECI, EC2, EC3,
EC4.....EC42, (& 1 Firn, BEVRTEZZREYLE
KRG FRE FEMA G, AYVRIERM R
EYEIRIEE, FE R g N, e 2 B
N, WWRTEFAEEREFRE L, B Ea,
EE L FER, REDGE, BERESS, wF
B
2.2 KGHER PCR %5E

AL EFRHEST PCR %50, LIRS B4t
LI 42 BREGREFR, B 34 BREFEFRHEEL T S5
WR—BIE R, BRI 521 bp,

B2 FEROXEEFE
HIBEEL S

B EERRIUEFER
BIERAS

521bp



0.8
Eﬁo.a
o 38.2% 41.2%  382%
204 26.5%
0.2
0 0
0
tsh cvaC iss iroN iucD irp2
VAR TSER N

4 FAMABHESNHEESHIFR

s RN E 3 Fire
2.3 Kt dEn s ) BE R S E

RS E B 34 BRXGTR K A R AT T
BRI, RME 4. 5 FR.

Bl 4 RTH, TERRACINEY 6 Rhag ) B A H,
iroN FUBHPEAS B i &, N 41.20%; iss 5
iucD ARG HI RN 38.20%; T tsh 5 cavC N
KA, HIE S ATl TEIX 6 Riag JjAH G
REREIHR, $£5 2 BRERIFIIN 5 4 FhESEH ),
B 6%; 7 3 MREHET 3 M, EE 9%:;
26 R INHET 1 2/ d D= IE, Sk
76%; AN, B 3 BRI AT R
FHERNR, HEFEARBIN 9%, ARk "
Y B KK [A] B 45 77 tshy cvaC, iss. iroN. iucD
1 irp2 55 6 ROCHENY R 1 BE R A Y 3 AP DAk
I, BIATHIE 9 BOwR PR PR,

SLIGEER R, Eik EC20 #H 3 N EE S
FA (iss. iroN, irp2); Btk EC8 #1 EC16 1%

100%
80%

60%

44%
40% 32%
20% 9% I 9% 6%
0y L1 | -
14 24 34

an

I o S AR B P 4 L

e R AN

5 EEBNEERIMHIER

3 NENIERE (ss. iucD. iroN); ¥EE EC5
I EC6 #7574 &SR (iss. iucD. iroN,
irp2). I, A S REK N BOR KT
B, 738 EC5, EC6, ECS, ECI6, EC20,
2.4 KIGHFF &R 25 PEAS I

XF 5 ARBORTE R IAT AT 1 9 Mgty
M PRI, 2 3 RS, X KT
XF 9 Fi A RAGVIIIFAE R ERIm 2, H
W EC5, EC6 BRI HTA: RFE ik 7 Ff,

Bl 6 & 7 #e &5 R BoR, PR ECS I

*®3 EMRMAMEER

R MHAERKRE ()
EC5 7
EC6 7
EC8 3
ECI6 1
EC20 5

El6 Btk ECS 3f 9 MZG¥aam 2ot Aai

7 BEIFK EC6 3F 9 MIZyHIBIm 214G
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ARG B AL B IR« 2025 F 12 A %3 % % 1

8 TEEE EC5 LRy 9 TEEE EC6 Ll

BB Esd

EC6 {1 7D B AL fE MUK, X He 7
Fhfrids i 24,

2.5 WEGE A 5

Xof FIT SR B KR AR IR 1.2.5 75 TR EA T WE 1 1R
DE, HERER JE UK REEE EC5
EC6 JyfaE E BRI A VREBHIFEE (LA 8,
&19), HAMERRIAR > B HERAE R BEE (A,
2.6 WEF AR Alif

X iR sy ARSI R AR T A, DAK
¥ B EC5 #1 EC6 7918 T, &7 51551
KRB IR, JhZE5F. RN —. BEITRIE,
HLAA SR W B RRE (A&l 10, B 11 FR
), FIXMARBEER R Al 440 P, P2,
2.7 WEE PRI e &5 5

W B R 2 i b W 5E e, F 1.2.6 751k
R H AT I E, 45 BRI R Pl
HIZH R 2.9 X 10° PFU/mL, WEEIR P2 RO
1 4.717X10° PFU/mLo R Bk &, W B 1R

KIGFF RS BoR, P2 bk P1 B8 HIRS ),
3 &g

KBNS ER = B X IR 4R LR 75 /KA
AR AT E] 42 BREEUKRIAF R, Hor 34 #R
28 PCR AN R IAFT BRI wIR; X 34 BRK AT
RIHTE R EEE, A 5 RERABORTER
FktiE; X 5 RRIAF AT B0A%, Ik
2 BRI 25 TH L™ B AR R ;B ERR
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