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Study on the Mechanism of Phage P1 Infecting Escherichia coli Nissle 1917 (EcN)

YU Yan-ying,ZHOU Xian-xuan (School of Food Science and Engineering, Hefei University of Technology, Hefei, Anhui 230009)
Abstract [ Objective] To find out the infection site of Escherichia coli infected by bacteriophage. [ Method ] We selected E. coli Nissle 1917
(EeN), serotype 06:K5:H1 as the experimental strain. The K antigen and O antigen synthesis genes were mutated by A\-RED system, and
the infection sites of P1 were determined by detecting the transduction efficiency of P1 to these mutants. [ Result] The double mutant
EcNAkfiAAwaaG: : Cm had the highest transduction efficiency. The mutation of £fiA gene led to the deletion of K antigen. The mutation of
waaG gene led to the exposure of second heptanes (Hep I ) in LPS core oligosaccharides, which made it easier for P1 to contact with Hep Il

and to infect bacteria. [ Conclusion] Hep Il may be the recognition site of phage P1.

Key words Bacteriophage P1;Nissle 1917;K antigen; O antigen
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26 VIR Nissle 1917(EeN) iR Ie #itk, EcN Ifi
RN 06 :KS - HI, H ik KS JE M8 2 0%, 7 55 7 40 i 3%
7, BAN, EeN iR £k 06 il ZMF5E T \-RED &
G5 g AR L K PR A R PR A K BRI PR
Yo EeN, HZ 28728 LPS A Gk ) il 35 4G i 4 S 880% 10 O
HRHAE P1 B Y
1 #HE5EFZE
1.1 &R R G A TAEY) TR i) et
FBRAE 5P iE ARG (LB ARAFS R, K
FFREE SR AT BT AE R AR H &R (100 pg/mL) | FIEE
(50 pg/mL) FIGAER (25 pg/ml) . BEFEEK P1 HEH T
1.2 FHik
1.2.1 JEHEEERE, KA A-RED FJHEH RS X EcN ¥E1T
FEPR bR . B S, R A R R R SE R R 114 39 bp [R] RV
A5, LLBURL pKD4/pKD3 54 , PCR 4 1447 A FRT
LTI BE, 3ROk K% PCR Pealifh, I i i s 1k
% EcN/pKD46 L i Bz 8, Al T AH B 9P AR,
30 CRARIRE SR, DUIET-HR b 0 1 H A 20 5 8 Bk 1 P 7%
PCR #EATH0E , LIESE H FHPETERE
1.2.2 P12 %, P1 2R AE KT ZK126 il
o WIORE B RIS AR B T LL 1% 1Y H A9 B B B 5 et 1Y
3 mL LB 3532 5, A F 43I0 10 mmol/L MgCl, .5 mmol/L
CaCl, F10. 1% #0505 8 T 37 °C 220 r/min FIFEIR T, 5555
XTI, BRI PO A 100 wL W K P1,
37 CHiFE 3 h, HER IR A AN s 3, LR FEAS
FETERE 1 2w P A 100 L 544005, IR 3% 1R 21 10 min,
12 000 r/min B5.0> 2 min, AR A 18 EEWEH 7T
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H LI Z AR T ZK126ArecA ; ; Kan FEH 2 DNA 1) 24770
I 5 P ARBCLBRAIR R IR 2 mL 2R
FERC 5 FR B, 13 000 r/min 5.0 2 min, WAERA, FFIIA
1 mL 7 10 mmol/L MgSO, .5 mmol/L CaCl, i LB £53%3,
HEAM, 210k, B2k T ZKI126ArecA ; : Kan K4 DNA
HIVERR P15 2 AR TR A, 37 CH#r RS 3E 30 min 5, INA
200 wL 1 mol/L BUFTEERRENFN 1 mL JGHT LB B3t B 37 °C |
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bR ERIZAEAR 2 G, T RAF D
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2 BER55H4F
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&1 AT G5 R S U ARST , 0] ZK126 /Y recA R B 2

8 000 bp
5000 bp

3000 bp

1500 bp

1 000 bp

500 bp

1 ZKI126ArecA::Kan H% PCR
Fig.1 ZKI126ArecA : :Kan colony PCR
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(K5 ZH) &, KS SRl 2 [ (—4) B-D-7H
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AR, T EcNAKGA B AR A KS 220 19 55 1F 1, 156 31
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EcNAkfiA

HBiE

|

GlcNAc,CH,

GIcNAC,H2,H3,H5,H6
EcN

"“T“* GleNAc,H1
. . .

1 (ppm)

GlcA,H3,H4
GlcNAc,H4

2 'HNMR &N K HEESE
Fig.2 Detection of K antigen content by "H NMR
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T RBE HHKPLAZERKHAFA Nissle 1917(EcN) JUEHF 5 113

TE: AT PCR RN 4528 s B. HUbk PAR T e (e 1) B e e

8 000 bp
5 000 bp

3 000 bp

1500 bp
1 000 bp

500 bp

Note:A. Colony PCR detection and transduction results ; B. Transgenic positive clones screened by resistant plates
B3 P1%#S ZK126ArecA ; :Kan E EcN
Fig.3 P1 transduction of ZK126ArecA : : Kan to EcN
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Fig.4 Results of P1 transduction of recA : :Kan to EcN O anti-
gen mutants
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ab cde f
1 V. harveyi
V. parahaemolyticus
) Aeromonas hydrophila
Staphylococcus aureus
V. vulnificus ATCC 27562
3

T B 5 9K T T VRS RE R R T [ E A R AT 4E R B b
(5 WL/AL) , ARG B 5 BB E S — B0, 200 LA 2
S0 ECL FTMB /Ry B350, 451470 ECL B0
a~e. SN 1x10° ~ 1x10° CFU/mL 10 1756 B2 B A1 059K
BBV E 2 PO IR 55 2 4700 TMB 50 a~ £ 43 510K
1x10° ~1x10* CFU/mL 10 154 B R B G 05 S T4 T W5 ¢ M
ZEHXNIR, #5347 ELISA 2r BB, A 1:4 000 LL ]
i R 1 R V5 IR AT 2 s SRVl —HT a~ g 231K 1¢10° ~
1x10* CFU/mL 10 {5 B EER R QI 155 R (100 wl/AL)
h B2 X

Note : Sensitivity of V. wulnificus serial dilutions were spotted onto

the NCM (5 pl/spot) and conducted dot blot using MAb as
the primary antibody. Chemiluminescent reagents ECL and
TMB were used as colorants respectively. Row 1, ECL as a
colorant;a. 1x 10° CFU/mL, b. 1 x 10° CFU/mL, c. 1x
10" CFU/mL,d. 1x10° CFU/mL, e. 1x10° CFU/mL, f. blank.
Row 2,TMB as a colorant ;a. 1x10° CFU/mL,b. 1x10’ CFU/mL,
¢. 1x10° CFU/mL, d. 1x10° CFU/mL, e. 1x10* CFU/mL,
f.1x10* CFU/mL, g. blank. Row 3: The ELISA plate was
coated with serial dilutions (from 1x10® to 1x10* CFU/mL,
100 pl/spot) of V. harveyi, and 1 :4 000 dilutions of
MAb was used as the primary antibody. a. 1x10°® CFU/mL,
b.1x10” CFU/mL, c. 1x10° CFU/mL, d. 1x10° CFU/mL,
e. 1x10* CFU/mL, f. 1x 10> CFU/mL, g. 1x10*> CFU/mL,
h. blank

B2 JLEEG IS R R AR I R R LB

Fig.2 Comparison of the sensitivity of the detection methods of

monoclonal antibodies in V. vulnificus
TR AU A A — E BB RE , JO 1 1 58 2 IR AL R AT L7 A6
I, TT LAMP 32 SRS BERR IR 78, (EN R AR PR R OR 38
i, Lo A B A 4t 2 2 BT iR AR 4% B AR AR A
i {H S Fe s HUBEIA 1x10° CFU/mL, JoiE T 3 i H

W,

V. vulnificus FD-1
Enterobacter cloacae CMCC43501

V. alginolyticus ATCC 17749

TEa~e. SMBINATEEWIE A 1x10% ~ 1x10° CFU/mL 10 {586 IR
TR 1 7 B 5 £ by s FOuF I
Note:a~e. Bacterial concentration with 10-fold dilution: 1x10® ~ 1x
10° CFU/mL;f. Blank
B3 HGINEM RBEA SR EREERN
Fig.3 Sensitivity detection of the modified speckle hybridization
method of V. vulnificus
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PR T 1000 4%, A LS R A ) K e J8E 44 0L, O 7 AR IRD A 8 h
AR 2 b, AT DL RI05 9 9 B PREAS

S Uk
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