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WRKIBHEES HEREN LS FIRITISE

Warf, &R, KA, ERF, N, £E, AN, T8, HEY, 4%
RE| - ERRR, Bk, SIE, 42, KK

b TR R A Rl S TARE e, Wt HEHE 056000

WE: [ By ] Al 5 76 W A IE KGR B E0w vk X o FImA TRk, IR KT R A TR il e &
PRA BT ¥ g HE B R B . [ 71 ] 2018-2019 AFEAET JUAA R AW FEXG AL i, 38 20 e B 7 BE i ik |
ALY L G EEAR RIS TR AT R G S, W PCR 7 vAAGIN 43 2 kv 2 ) BRI A T 100 o
275 RGBT R ITER KRI850, JFZ B8 MeMLST Wb $icis PRSI 7 X 48 Kk A
AN AT 2400 157 5143 7 (multilocus sequence typing, MLST) /0 #1. [ 2558 ] 53R BIR, 56 BB AT &
KIGFFE AR, 200 8 AN LRAL, B4(30.36%). B5(25%)M1 B2(23.21%) N FEA (LR R, 56 ko
BRI AT o8 LT B AR IR S 2 BH M, 208 11 R, 075(26.79%) . 02(23.21%). O457(17.86%)F1
01(14.29%) K FEGAT MY . 56 B B ILATI Y 15 Pl S KA w85 3L, REGH papC L ibed
F1 ibeB FEIH o BhFfEAHSCIER fimC FPLIMLIE A1 AL ompA #7417 %K 100%. aatd . yijP. irp2.
mat. iss, FrHERIIHIHN 98.21%., 98.21%. 98.21%. 96.43%. 92.86%. [FHl, KIGHF B 58 E %
A iroN, frud. iucD. irp2 it RIHE 80%L o 56 BRRIAFFRHA 20 ¥R F W i B KB+
(enterohemorrhagic E. coli, EHEC), F.IKIEWM R ERI KT H (enteroaggregative E. coli, EAEC)(n=4).
[ 77 5 2 B K FF 1 (Enterotoxigenic E. coli, ETEC)(n=2). XUEE#k D BE/ Bk £, HWE B2 B
Wd MLST 43R40 07, 0k 22 4~ ST AU, Hidh ST88(n=7). ST85(n=6). ST243(n=6)%!K FHififTAl,
(45t ] 8RR R KB RIE R ZFE, R FRREZD, SOl R AT o [R5 2 Fhag 3
TSI R T FAT B 17 ) A

KR Kptti, s A%, MLST, RELFH

ELWH: MEAMLTAECISX2020078); FALARHTH H(17226612D-2); W49k 248 KH AR A5 £ 15(19226607D); it
A HRPBE R4 (C2019402114) 5 FRICAG IO TE R MFT I blaCTX-M B K 1B HLH (CXZZSS2020078)
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BRI e 2 b Zow P AT 5 Y —
ol 240 TR 1 A2 i, %o ] 5 8 M i T AR R A
Fp 1, SR AR S DRIUIAE , &
P 5 R O R - PRI L IR L AR
o RANERINE A o B R e — ek T AL
TREENA , ABTIORE . Tar ve PO B Qe SR
KA, XGRERGE K AR R R — R
11%-69%, FET-H%H 3.2%-72.9%, % fFl &4 H
BSOS EIATR RS, 4 E sk B R PR R

BORPER A L B 2, FREIHGE /Y 1
R EEA O, 0y, Os. 07, Oz, Ogg. O3 5
70 AFPCY, iy TSI XA T A O i v BN [
R [ — 373 0 185 B0 5009 L R AT B AR AT 22 it
WAL, A MIE R ) k= S A, 4 v b
RN OE: L A /I S i N Sl |
(extraintestinal pathogenic E. coli, ExPEC)J&iTJL
R HORA R EE R, FEORARREEmE N
TCHEIRAE FHA 5 | 2 5 V5 H BB 5 | k2 i 1 H SRR 1Y)
—RIHFFIES, X IR AT B4 R B I IR0 R A
TN AN 1 I = O 1 778 A A oo K
SERLGEAHBL RS, Al BN sh Y iE S H
KPR KA, T ae R AR kAT T
BmE, Lh& st KA (avian pathogenic
E. coli, APEC)ififrfeh) ZP. APEC &1 AT
MZ, FELISMEE A (opmd) . FiMHAHIRIEEA (1
BEE. PHEE). BRERASECHER . A
F.URBRAR) . MIETIEE A Gss) . WL R
BB L BER MR MR )R i R e 2 b
HF o XEERE ST R R T R 5 K& BOw B
FEHEE, W IE BRI A AR YE DR 1
IRAEAR | A ERAR AL AT 34 6 2€: ETEC. EHEC,
EAEC . Jii 250 1 K % AT T (enteropathogenic E.
coli, EPEC). W2 Z81: KIatT i (enteroinvasive E.

coli , EIEC) F1 3% ®L #4 Mt ¥ K B #F
(diffuselyadherent E. coli, DAEC)!'", EHEC #l
EIEC Witk F2 &M T EW . 45 e, 6
B E LY R %, EAEC fE/)
W R e p G | i & 2K H T . EHEC JRn]7E
NSRRI AL RS, e HARRCE FK
HoR P O157:H7 F1 O104:H4 kK™ = ATHY
YA, 5 NS LA i T AR KA,
ST R RE S AT G O, W] DAPEAL K AT
TR 5 3 1, A R IBORE L A s RS i . ASAFF 5%
Xf 2018-2019 4E[ LA 7 B RIGH E T T &
Gr % KB )RR L R S8 % T R E T MLST
Sy BL AT, BT B B IR K A TR B P & o T
TATHRHIE

| R L

1.1 #ME

111 BEECREE: WIBHES T 2018-2019 4EAEN]
A6 RAE BERL K AT B 0 G S, 0 S
FERIL 418 ). HBHE n=97. MG n=105., AZRFE
n=104. 55 n=112,

1.1.2 %Akl LB, LB 3R . SS ZiAgFIZ Mk
LI TR AL B AR AE YR R H
API20E B Ab %5 a0 G A vk A BL%R ;. R HT
B O $iJA IS H SSI Diagnostica; DNA Maker .
LR R BE R A AR TR K E A FR A A
50xTAE Buffer. JR1t £ ¢ (ethidium bromide, EB)
W A A R FE PR BR A ]

1.1.3 USRS AWLaetE, WA (-
WYHMRAR; mEKEHR, WAHAMRT
Panasonic 2\ F] 3 BF 7K X 1E IR 40 3G R A .
DHG-9240A #4 B3 FAE IR X T 1847 . DK-8D AIHL,
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PR KRS, W H B —E R R A A
DYY-8B R ki . DYY-6C HIFS F AR I HL k1,
W A AL S—1XES) 5 IS-RDVI HIRHFEK, WH
5 EAF LR E A FRA W] ;. MINI-4K A A
OHL, B BH KR BRAL A R A A B0 AL
Centrifuge 5415D, I H Eppendorf 23] ; T100 7Y
Ff% PCR {Y . Universal Hood 1T %48 4N EE IS A%
Z4:, W HEE Bio-Rad /A Fl; ZHSY-50S /KA H
AR, A R BR A ]
1.2 BRI ESHESE

W R AR MRS RN T SS 595 [+, 37 °C
TG TR 18-24 he FREUMLI( , JEiE . W . %
. BUERE, aifesi g T A Kol g
RIS
1.3 AfbX%E

W 2 AL G 1 AT BE D AR 4 D T 22 R LIS R O
b, 37 °C WS, FWRAEPRIBCRAS sl YA 3
0.85%M API NaCl 35523k rh, JH#E MR EE 7 0.5
2 CHLE, M API20E A4k % ik F &, 37 °C
¥ HE 18-24 h. K4 APIweb TMM % % Bk {452 HL
ghEL.
1.4 IMiEELE

ALY E R KT B I RR R T LB Hry
FEFE, BRI A # S mL 4000 r/min 250> 10 min,
FF LW, F 2 mL 0.5% 7 5 R AR BEER /KRR B 1
5], 121 °C EHEKE 2 h, BERIEREHRK BrR),
TR A O PR RH A PR . [RI B A 7]
UL R I Pk DNA, ZHEOCRR[14], W PCR
B, RO BRI AT TR LT )2 R . R
147 Ff O Hilst, SBLAEAFANT : 94 °C 5 min; 4 °C
30s, 58°C 30s, 72 °C 1 min, 3t 25 MF¥F; 72 °C
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5 min, ARAERIMEER, RALSNKBITFE O Hils
14 B — LIV A T TIE o 30 o Y- B 5 4 T o o
ARV, A BN A3 B AR EA T A N SR IV B e
LIRS, R R RS 0.5% 1 s BRAE 3,
AALEIPEXT I, SR TCBEE IS, 4 lmin N
HIBERE LA, WUIHNE Jy B B, 7 D)y B 4
SV
1.5 B EE K
1.5.1 DNA BARHI&: FIBEERYL R 4
18-24 h AEKMAFEIEFRY E 400 uL TE ZZaf
W, 100 °C K3 15 min, #RJ5 12000 r/min 5.0
10 min, WM 200 pL bIHWE 25— JCm EP 4,
BH-20 °C VKA 4o
1.5.2 PCR NLFHLIK : K] PCR AR KMt
R =Y i PIE S Bu FE ol I 7L ) €S d N7
FEB#E T L 43 AR R B AR DG (R | (2 28 A1 G0
« DU A7 175 DR A O 35k R RNk 2 i AH DG A
18 ST, WA BOw KA R
H TR

W57 0 K FSCHRA L. PCR SRR |
JN S B LK, S BESCHR10]40E
1.6 KBHFERGELEHINT

SR KRR R G LB TR
PRI R PCR ARy B I R I FF R T R 5
KB E PCRY IR RN 25 pL:2xTug PCR
Master Mix 12.5 pL, FFii#5[#74 1 L, DNA &
B2 L, ddH,O 8.5 pL. PCR §#4f4: 94 °C
5 min; 94 °C 30 s, 55 °C 30 s, 72 °C 1 min,
30 MEH; 72 °C 5 min. K43 Y 2% B BE b
BEREHLTK, 120 V HLPK 30 min, XFELIKEERAAE,
FEARPER 1 JEAT A R
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E1. XBHERFHEUBFLEER
Figure 1.

1.7 ZfsFIlsaE

171 SEBFE: MLST B2 I McMLST Wi
Bl PEAR LR 7 X8 G 81 e S 25 F oA T
(http://www.shigatox.net/ecmlst/cgi-bin/scheme) ., PCR
P 1R MER R R S A PR A RIS I .
1.7.2 B X RRRAT : 7 MHEZIL N P54
o3 HE McMLST X 48 JE AL (19 1 B2 28K
fili [l Editseq #AF5TH), FFo05 EAE McMLST %&
P, 120N B S5 07 R R S R ST 7Y
(sequence type). # ] goeBURST H 4% o3 #r 45
HEATRIE M

E. coli phylogeny identification table.

2 ERFAM

2.1 HESBELEE
25 SS Ml MAC Ak FERE IR, AP 56 kk

A KA A K ARE R BRI R bR . S fb %
JE X B R BITF & R FF B AEALRAE, B
ELER—, 2554, 56 MRBITHE 2 8 ME
e, o DUR RS SEOR - 200 . A0 |
TrEgme . T . B, B R B R
N B 615 7K fiff 361 240 R P 5 24 R (n=17) o R B AE bR
B, HIRA 14 PRIARBGE R BESRASF R 200 |
MR . SR, HEEm . IDALE: . R, 7
B 2% ZHERIBTRAR . A 13 RREENS K EEARAY S
R-EFUME . R . WA . T EREE . ILAYEE.
B | REWE | % AR, L3 1 RTA 2,
XI5 43 B R 1 56 SRR A FF I Se il i PCR
BEARXS KIAFF B O Mg B TR 25 %, ki
56 Bk IAAT R IE 4 11 R i AL 43504 01 .
02, 05, 06, 09, 018, 045, 065, 078, 091
1 O157, A4 PCR SEEL5 R, WX 11 FF O #t
VAL A 7 I 97 B A 1, S 11 Al I AR
HIIE 3 0%, 15 BRKIGHFF AR IMTE B Oss,
LB R 26.79%, O, Oysy Al Oy LG 743 25 TR Ak o3
SR 13 k. 10 BRI 13 8%, 5518 23.21%.
17.86%F1 14.29%, NILHUMIERL . Os. O, Oo.
Ois. Ous. Ogs Fll Og IR BY K MAAT B A MR B 44
o MTEEEELE S PCR %E 45 AR —30,

x1. KBFEEMLRE

Table 1. The biochemical characteristics of E. coli isolates

Biochemical phenotype Sample number Ratio/% (n=56)
Bl ONPG+LDC+GLU+MAN+SOR+RHA+MEL+ARA 5 .93

B2  ONPG+LDC+GLU+MAN+SOR+RHA+SAC+MEL+ARA 13 2321

B3  ONPG+ODC+GLU+MAN+SOR+RHA+SAC+MEL+ARA 3 536

B4  ONPG+LDC+ODC+ GLU+MAN+SOR+RHA+MEL+ARA 17 30.36

B5  ONPG+LDC+ODC+GLU+MAN+SOR+RHA+SAC+MEL+ARA 14 2500

B6  ONPG+ADH+LDC+GLU+MAN+SOR+RHA+SAC+MEL+ARA 1 3.57

B7  ONPG+ LDC+ GLU+MAN+INO+SOR+RHA+SAC+MEL+ARA 1 1.79

B8  ONPG+LDC+ODC+GLU+MAN+SOR+RHA+MEL+AMY+ARA 2 1.79
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R © 5 CQQ & @@ %O‘ig S
B 2. 56 R KA EMNZFELLTIR AR
Figure 2. The positive rate of 56 E. coli strains to
various biochemical reagents.

Ratio

o

S 5 § & v b N A
QO O O OO AL OB
O OV 0OV O O

B3 KABHEMBFRLELR

Figure 3. The results of E. coli serotypes.

22 FHEHEBWEGR

22.1  fESNEURTERGE R AR E T
56 BRRIAFF R 22 PCR I 34 0 5K aatd | fimC

mat. tsh. vat, yijP. ompA. neuC. cva/cvi. iss.

iroN. fyud. iucD. irp2. Chud 3t 15 #in o0
PR WA R ST RE R, KKt papC. ibeA F1 ibeB
LRI (B 4)o MO KA AT IR 43 B k7 ) AH DG SE R 25
RO, BEAHCEER fimC MBI A5 K14
KL ompA FEH, #EHTE N 100%, aatd . yijP.
irp2. mat. iss KR 5000 98.21%. 98.21%.
98.21%. 96.43%. 92.86%.

LS IE- RPN 7 R N ey A )
AHYIRFR . AR BB ) B K 1 i
1A o AR e R, SR AR G 1 S
A aatA . papC. fimC ., mat Fl tsh, XKFH L fimC
(100%)K F , papC W5 R IAK, 4 3.57% . aatA |
mat. tsh PRI RAMET 85%, (RZEAHCEEA
SIS T var (32.14%)H1 yiiP (98.21%) X, Hit
MLIEAENE R FAH S FE R opmd | iss. cva/evi, neuC
AT A5 100% . 92.86% ., 66.07% ., 8.93%.
R FF B 43 B Ak v 5 kB 3 R DG R DRI A, o3 A
i, TE 80%LL E( 4).

222 HEBURTER BT ERE B E AT
AT KIGAF R Gr BRI sexl o six2 . aggR
M stlb VOFPEE )L, MRHEEE S IEH AT, 55
FUAT =R WE BRI R, 435108 EHEC
(n=20). EAEC (n=4)f1 ETEC (n=2)Ktk, &

X

ESHR

N
S R _;oey

4. ExPEC BHEEMIHE

Figure 4. Detection of virulence genes in EXPEC.
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14 EPEC. DAEC 5 EIEC (I 5-A), EHEC Ttk
Hsex2 (n=19) R FELEE ) FER A, #EA7E0h 95%,
it sl BRI A —#k. EAEC Hl ETEC
AR $5 0 1 BE ) 3L K93 5 aggR (n=4)F1 stlb
(n=2),

EHEC. EAEC #1 ETEC B#RIAHEEW neuC
HH . EAEC #l ETEC AR var ££K . EHEC
PR LA RN AHOCEE A aatd (n=20). fimC
(n=20). mat (n=19). tsh (n=19), LI IZZEHHKHE
yijiP (n=20) LA Kt i 35 4738 PR FHH G B Hl ompA
(n=20)F1 iss (n=20). BREFIZHKIEHPLL iroN

(n=19)/ F (Kl 5-B),
2.3 KEHERGE LB RHRNEE R

R A [ A5 AN [R] bR a5 PR Chud
yjaAd # TspE4.C2, ¥ RGHF#51H 4 D#EA0HE,
3514 AL Bl, B2 fil D B, AK Bk RS A
R ARE. BLRE, B2 #H1 D BE(E 6). LU
DB W2, 42.86% (n=24), Hik Ky B2 1 25%
(n=14). Bl £ 21.43% (n=12). A £f 10.71% (n=6).
EHEC TE#kH 2L D BEE AR 2 (n=12), H
UCH Bl #E(n=5). A #f(n=3). 4 tk EAEC HHkH A
3k DB, 2k ETEC Witk/E T B1 .

E3 aatA 3 ibeB&@ ompA ga iroN
@ papCe@ vat mm neuC  gm fyuA
= fimCe yijP s5cva/evi g iucD

m mat N ibeAgm iss = irp2
tsh B chuA

LI TULTLTILULTTITELTITAS AU AU LU LRU U RUN AU NN

EHEC EAE

5. BEBREEABHEENER

(A) (B)

20 20m g
215+ e 15
g 5
S0t 210
(5] [

E E
= =
Z 5t Z 5
0 X 0 i
R N
,&‘b' éd*
Figure 5.

Enteropathogenic E. coli and virulence genes. A: the result of intestinal pathogenic Escherichia coli

virulence gene detection; B: the result of intestinal pathogenic Escherichia coli carrying parenteral virulence gene.

A

10.71%

42.86%

25.00%

6. ABMHERGKABEH

Figure 6. Phylogenetic group of E. coli. Phylogenetic
groups are divided into A, B1, B2, D.

2.4 MLST 43RGt R

241 KBFFESFAHREFE: K 7 D500
RIS, 56 BRI IL >y 22 4> ST B, H
H1 ST1199, ST1200, ST1201, ST1202, ST1203,
STN1., STN2 1 STN3 A & B HIHT ST BIK
AP . RIBFF R LA ST88(n=7)K1 Ky F AT A,
HIRJE ST85(n=6)F1 ST243(n=6)RI KIHFF & (K] 7).
FERIAFFERAY 22 4~ ST BiHr, ST243 il ST925 7Y
A aspC — M EN LA 2R . ST8S 5 STN3,
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ST1201 5 ST1202, ST1203 5 ST855, STI1203 5 K, 5 7 NN LAY 2 H(A 8),

STN2 2Z5HUN, AU 2 MR ES, 73] 242 KBFEELERSE MLST 28X R:
M fadD F uidA . clpX 1 lysp. fadD Fl icdd . clpX — ST88 BIKIGATF T FHAFAE aatd . fimC. mat. tsh.
%l]fadDo,\,{k ST U 2 [a] 4545 3 R AR 22458 K . ST260 vat. yijP. ompA. cva/cvi. iss. iroN. fyud. iucD.
5 ST243 % ST243 5 ST1201 &1, ST243 5 ST29  irp2. Chud i% 14 D3 7REK . ST8S AUFN ST243
Al ST243 45 STN1 BRI EEF Z R ARG L ST88 BURGHH /D var JE[H, ST85

8 -

Number of strains

7. KEHHE MLST 524K
Figure 7. MLST typing results of E. coli.

o ©

4

t
@
@ 5
,,2 © @

4 @

4

@ @

8. KA E S E¥ MLST B oHRE

Figure 8. The clustering tree of E. coli isolates based on STs.
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RUR AT A ARAGI . Chud FEH

20 ¥k EHEC k#5013 AN ST A, 43
%k ST85.ST1201 .ST134,ST243 ,ST254 .ST260
ST1006, ST1199, ST1200, ST171, ST855, ST925
1 STN2(I& 9-A), L) ST85 Kl FH i/, AR,
B EAEC k& EUR /40 ST243 B, Witk
ETEC Bitk4> M ST461 F1 ST855, LI 9-B.

3 i

KIGFFRREE 51 K —FRINBEW, BRI
WL AR ESH, E2MhEERERE
AR Z — o T RGFF R AL R Y
P, ARSI A ST T RIS R AR L
FEIRRE KA TR, AR RN 418 13 ATIE
R a3 B 56 AR AT BN HE A T i 75 B A E
Z5RERLL O N FERATIME R, HIKE 0,.
Oi57. 010 HAIMEM O,. 0,. O 05 58K
FF R R R A BEYIRR, KRAE 50%LL I,
XFEZGE X At B Kl il TR, i
A, ARSI 45 5 Al X 4 B K AT R 2
TAT LY TUWE AT AN ], AN 23 5L 15 i XA Y8
= ST85
= ST1201

=ST134
= ST243
= ST254
= ST260
= ST1006
= ST1199
= ST1200
=ST171

(A) 1
&N
= d

.
e’ i

2 = STN2

2

—

AT ERLL Oy il O A EZFRATIME R, R
BEWKHFFELL O, O 02, Os6. Opio fl Opg
R FEEFATIMGE R, K X K A R
P ERILL Ogg, Ogg Oa Ous Os3 Al 045 4 FE,
=X KA R REAE LR O, Ony Ogs
Ouo0 Ops Fl 0,17, byt X 1) P ML T AL O
0,. Oys5 A1 0,7, 317 X AP ML 35 75 Ogs
Ous1+ Oy FI O, By vT b IX A 10 345 i 775 78
Oy Ois. Oga Al 005", FARAY LM TE T Hy O,
0. Oy Fl 02", DI &5 RFHF X LA £
PR AT TR L35 0, 4% X A 4 34 i R s A5 A [
NS G R 3 M i B A K 25 5, XU T
A8 Iy W K T T I T B S, B R
W R YT 5 B P SR AR

KIGFFRE B F 2R 2HE, W HAR KA
BEE AT o AR Z B fimC 1 ompA FE B Fs
HRON 100%, HIRJE aatd | yijP. irp2. mat. iss.
KIGHFTE 53 Bk 5 50 58 A O TE R iroN L fyud |
iucD, irp2 KR 80%LL b papC A %
AR, N 3.57%. JEENAMIE, Asai SRR
B iutd. hiyF. iss. iroN Fl ompT X 5 \~5f J1 3

B)

ST855,
1, 50%

ST461,
1, 50%

9. BBURMEAMITES ST EXR

Figure 9.
result of ETEC MLST typing.

Relationship between enteropathogenic E. coli and ST type. A: the result of EHEC MLST typing; B: the
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PR & SO M R FE TR Hh i) iR B0 1 WA R,
RGN LB BURTE R # fimC
iueD B IA AR w, R IIRGEFIERk AE
St H A EAE R B A AR w2 P AR R
B, FERI RS iroN | iss. iucC. iutA. sitd
M traT 55 6 DEEP RS H R 70%, A 40%
R AR &I irp2  fyud . cvaC  kpsMT(K1)  kpsMT1I
F papEF F&H 11 papC Fl papA ¥ H R AR AR,
G0 37%M 17%04 . K45 SR IIAS R 3 X1
KIGAFRE BB 2257 . RIBAF R BOR T2
W Z R ) IR EAE AR, X s N
Z IR EC YR ol 20 T b sk B IR 18 3 B 97 A &R
gt dEmGRRIER N . KGR B 71 5 H
H B0 1 Z R ) I DIAROG

iss FEFUE MIEPAE D, Kli3h 92.86%.
A BRI iss FEIH R 2 2 0 R X 1 H R
HEXG B O T, RE N 9 AL TR Y VS L TE
AN SE 3 K24 iss FE R R KT a5 ) 2
B2 —L % iroN Fl irp2 JERIHFF
BRI RV s A OCSE DR, irp2 A R HB IR AR QTR 5
7 71 5 B9 K I A5 7 (high pathogenictiy island ,
HPD), ASCH [ HPL BRSO 28.57%. A%
T E LTS s FE 56 T 2 AN ZE A5 v 43 125 S 3800 ) i
MRIGAF I, XEER R irp2C7 ., wkRIA
U £ T HGE TR R XS KBTI HPT P
Ny 51.4%58, g L b 3T HLIX A B 256
PRKIAFF HPT BHE RN 30.6%% 223 [X 1y
80 A MAFF I B4 HPT', AWFoE 5 H A X
B S5 RA P AR, 3 0] B8 5 R AE AU AT 2K
#, HE HPI MRS R K 250 8 T SE sl
Yy, FAVERYS BRI KT R BV RR, U
B HPI 5 KM B0 1 & 5 ) R R YA

actamicro@im.ac.cn

Ko T HAEH HPL 0 KM AT A BRI TE A i AR 2
AT KPR HE, BAmBUEN:, Y SEHKE
O R WUMAE . PFIGEIRY . R A, T
HIEE R AE B IRARICT, 58 L KU
Ty 30Kk HE G AR P HLIA ME B K B R
W, R R AR,

KRN Chud . Yiad. TspE4.C2 =AHEH
X RIS RGE K BRI, K 42.86%
FIEARE T D B, 25%7r & Bk A B2 #f .Maynard
GEAXT 39 HRAWEEGE . B XS B
ExPEC #11 70 £k A ExPEC ¥EAT L&, K FH 67%
SYEYE ExPEC J& T A 1 B1 #HbHE, 77% A0
ExPEC J& T B2 1 D #H{LEEM; Johnson %5 %} 73 5
YEEY 28 ¥k ExPEC M T RGE K BT, 45
R 82.1%)F Tk bRt A, HAk B1. B2 f1 D
FEP; Tan SEXFEFR G o0 B 521 315 fk
EXPEC #H1T RGE K EREIHT, G45RKY 30.8%J%
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Virulence genes and molecular characteristics of chicken-derived
Escherichia coli

Liwei Zhang, Yuxiang Shi, Yongying Zhang, Xinze Li, He Hao, Yuan Zhu, Shuang
Zhou, Zhichao Wang, Tongtong Du, Ahemaerlie-Haiyilati, Xinxin Shi, Wang Han,

. *
Xing Tong, Zhen Zhu
School of Life Sciences and Food Engineering, Hebei University of Engineering, Handan 056000, Hebei Province, China

Abstract: [Objective] The purpose of this test is to elucidate the pathogenicity and molecular epidemic
characteristics of chicken-derived Escherichia coli, and to provide new ideas for exploring reasonable ways to
prevent and control E. coli. [Methods] Livers of dead chicken samples were collected in Hebei Province from 2018
to 2019, and the isolated strains were systematically identified through selection of media selection, biochemical
identification, and serum agglutination test. Detection of virulence genes in isolates was conducted by PCR. Cluster
analysis of E. coli was performed with reference to phylogenetic classification. Multi-sequence typing analysis of
housekeeping gene sequences with reference to 7 databases provided on the McMLST website database. [Results]
The results show that 56 isolates conformed to the biochemical characteristics of E. coli were divided into 8
biochemical phenotypes. Among them, B4 (30.36%), BS (25%), and B2 (23.21%) were the main biochemical
phenotypes. 56 isolates of E. coli were positive for serum agglutination test, divided into 11 serotypes. O7g
(26.79%), O, (23.21%), Oys7 (17.86%), and O; (14.29%) were the main epidemic serotypes. A total of 15 E. coli
virulence genes were detected in 56 strains of E. coli, but no papC, ibeA, and ibeB genes were detected. The gene
carrying rate of Adhesion-related gene fimC and antiserum survival factor-related gene ompA in all isolates is
100%. The detection rates of the genes of aat4, yijP, irp2, mat, and iss were 98.21%, 98.21%, 98.21%, 96.43% and
92.86%. The detection rates of iroN, fyud, iucD and irp2 of E. coli and iron transport-related genes were all above
80%. Of the 56 strains of E. coli, 20 are Enterohemorrhagic E. coli (EHEC), followed by Enteroaggregative E. coli
(EAEC) (n=4) and enterotoxigenic E. coli (ETEC) (n=2). These strains have more D group isolates, followed by B2
group. According to MLST typing analysis, there are 22 ST types in total, of which ST88, ST85 and ST243 are the
main epidemic types. [Conclusion] The serotypes of E. coli were diverse and the virulence factors were various.
The pathogenic E. coli also carried multiple virulence genes, indicating that animal-derived E. coli has a strong

virulence basis.
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