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W OE: [8 8] K4 L4545 8 WekO A B 2t & 2 J% 1 K M 4T i (avian pathogenic Escherichia
coli, APEC) £ 4 345t 69 % . [ %] vA O, s APEC 4 % Atk, #/H Red Bl R E A AM
# wekO B #& K R (AwekO) F= & Ak (CAwekO). 8 if A BR 4R J & A0 & & i % J& B i (Western
blotting) 2 #7 48 i Ji§ % 4% (lipopolysaccharide, LPS) B i & dfn 7 R R M. Rl BF, A& AwekO 49 4 K ik
EBH RN, FRALERLEECETELAMBIEN mAEH . b, FIA G A 4 4m f(DF-1)
M AwekO #9RINREW FodZ 22 68 71, FRAR L&A A S AR R L BOR A . (£ R] Ro#
T H X AR AwekO F= ] Ak CAwekO; 5% A MRAAL, AwekO 69 LPS B R T, O-RBKRE
waek, BE5 O fF AR, EAKEEFTE, AwekO 5 AMA L F £ F(P>0.05), 12HiE3)
B8 7 Ao 2 A ARE TS R FE ) R AR (P<0.001), T DF-1 %8869 46 B & 2 % $1K(P<0.001). 12 £ %
B FEAR(P<0.01), *F 7 H #4693 A /)4 2 F E1K(P<0.05). (441 KR AW, wekO AR
H K 2 APEC ¢ O-4L R &2 fL, #dm&eh LPS #9 TP, ok, wekO B XL FHME
¥R LT A A MR IEMER R, BARAHARE TR, X R FEAEMAL APEC O-1L
RARENE RSB AN FARER TEE L.

KEIE: ERRERMATE; I8 S4, O-F/R; MILEHHE, R

WHNIUH - [ 5 s A 1HRI(2023YFD1801000); I 5 [ SR B2 2 42 (32473033);  #TT 48 H AR} 5 2 42(LQ24C010005)
This work was supported by the National Key Research and Development Program of China (2023YFD1801000), the National
Natural Science Foundation of China (32473033), and the Natural Science Foundation of Zhejiang Province (LQ24C010005).
*Corresponding authors. E-mail: HAN Yue, yuehan@zafu.edu.cn; CHENG Changyong, lamge@zafu.edu.cn

Received: 2025-01-17; Accepted: 2025-02-19; Published online: 2025-05-14



FEAR | AR, 2025, 65(8) 3631

The glycosyltransferase WekO is involved in the infection and
pathogenicity of avian pathogenic Escherichia coli

GAO Yujie', YU Jimian®, ZHANG Xiaohui', WANG Wenxin', GE Tongxin', SONG Ruofei',
XU Haonan', FU Dandan', SONG Houhui', CHENG Changyongl*, HAN Yue'"

1 Key Laboratory of Applied Biotechnology on Green-Eco-Healthy Animal Husbandry of Zhejiang Province, Zhejiang
Engineering Research Center for Animal Health Diagnostics & Advanced Technology, Zhejiang International Science
and Technology Cooperation Base for Veterinary Medicine and Health Management, the Belt and Road International
Joint Laboratory for One Health and Food Safety, China-Australia Joint Laboratory for Animal Health Big Data
Analytics, College of Veterinary Medicine of Zhejiang A&F University, Hangzhou, Zhejiang, China

2 Ningbo College of Health Sciences, Ningbo, Zhejiang, China

Abstract: [Objective] To study the effects of the glycosyltransferase WekO involved in O-antigen
synthesis on the biological characteristics of avian pathogenic Escherichia coli (APEC).[Methods]
The mutant strain AwekO of APEC O; was constructed by Red homologous recombination, and the
complementary strain CAwekO was then constructed. The lipopolysaccharide (LPS) profile of each
strain was identified by silver staining. Simultaneously, the growth rate and swimming motility
were measured. The reactivity of each strain with rabbit anti-O; serum was determined by Western
blotting. The ability of AwekO to form biofilms was measured by the crystal violet staining
method. DF-1 cells were used to evaluate the adhesion and invasion of AwekO in vitro.
Subsequently, chicks were selected as an animal model to evaluate the pathogenicity of AwekO.
[Results] The mutant strain AwekO and the complementary strain CAwekO were constructed. The
LPS profile of AwekO was incomplete compared with that of the wild-type strain. The mutant
lacked O-antigen bands and showed no reactivity to anti-O; serum. There was no significant
difference in growth rate between different strains (P>0.05). However, the motility and biofilm
formation capabilities of AwekO decreased (P<0.001). Additionally, AwekO demonstrated
weakened adhesion to DF-1 cells (P<0.001) and demonstrated weakened invasion to DF-1 cells
(P<0.01). Also, AwekO reduced pathogenicity to 7-day-old chicks (P<0.05). [Conclusion] The
deletion of wekO results in impaired O-antigen synthesis, incomplete LPS profile, loss of flagellar
and biofilm formation capabilities, and reduced pathogenicity of APEC. These findings are highly
significant for improving the understanding of the role of glycosyltransferases involved in APEC
O-antigen synthesis.

Keywords: avian pathogenic Escherichia coli; lipopolysaccharide; O-antigen; glycosyltransferase;
pathogenicity

BEUORERGIT R E—FIZEAN SRR HEFER ., KER . OER., WERER, &
J% #T 5 (extraintestinal pathogenic Escherichia coli, Re LRl APEC ] ERYL&AF I8 BE R Z
ExPEC), BYLZH I 5EE K ER, S8 X8R 4-6 AR AR T %45 5 52 ] APEC &
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Yy, MG TERE AN A A HE Y 2557 31 APEC
AR, JCIRAE P E AT IS, 45 AR EHAT
i B T TP E GRS B BRI R
5 N IR 8 BUW P K B A B (uropathogenic
Escherichia coli, UPEC) . #i 4 JLEURIE R KA
P& (neonatal meningitis-causing Escherichia coli,
NMEC){EE N4 FAAAEAR I, Al RE2m {5
Y o B 7 b T BN S PR S G i R
HANIETAERK, foH AR,

fig Z # (lipopolysaccharide, LPS) & 2 2% [X [f]
PETE A ML RESNZE I oY, BARIE 3 Toll
FESZ K 4 (Toll-like receptor 4, TLR4)5| & #HE J2
W AR R A E LR ETIRE . LPS
H 3 AN IRBR AL L Z A O-3t
JE7, APEC M If 5 L O-Hi IS5 K I AR [k 43
B Oy, Oy il O ILTE B4 A 42 BRXG K
TR rh oy 88 D) O-FLFUR A 24 [P M
R EE S R U, AR AN e A sk 2%
B 20 SR X 1L ) SO LA K B
TIREARM, BeAh, O-PUIF T LLAE4H B 2 1 T A
—JR ORISR, B AR T HEBT S e R
Gery B, R R RMA R G T RE
X AR HTRMAANE I RE 0% 38 28 240 8 7E 1 32 N AT
bSO (TE 3 =T LS A L

O- 7T Ji B J0 1 e AL 388 3 LAk PRI 4 A7
FEF R AL, R O A B A R G
wH, O-BUFEEER AL T 2 ME R IEH galF
gnd Z A, APEC O IfiL i ) O-Hu I 5 H
galF-rmIB-rmID-rmlA-rmlC-wzx-mnaA-fdtC-wekM-
wzy-wekN-wekO-gnd B!, ASHF5E i3 i 4=
Y B2 M R B, wekO JE R G ity — Fhopi L 4%
Fo g, %G 0 v A1 H &2 B (B-L-ManNAc) #1 il
25K (B-D-GleNAc)JE i —H#[B-D-ManNAc-(1—2)-
L-Rha]. AT, wekO Z:HTE APEC O, HHITEH
FARIE . I, AUFTERET wekO FEH YT
I RE L HE— 20 58 5 0 R e B Tl AR
APEC O, A2

>4 actamicro@im.ac.cn, 7 010-64807516

1 ME5F*E
1.1 ##§

DF-1 401 & Jfi ki pKD46 (30 °CHig%, &
B & PUTE). pKD3 (37 °CHi g%, AR RIUME).
pCP20 (30 °CHi %, & W& R PitE). pSTV28
(37 °CH5 5%, HERDUE)WHRALRERT; &
f#E PCR ¥ #4 i (KOD One PCR Master Mix) fll
DNA % # Jifi (ligation high v2) [ 4 VE 27 (1)
YRR R E ;. FEZH DNA HBGRH] &
AATAY TR BRGABRA R SR
RN R R S A T B AR R R AT B
NFE FREITEN VIR Kpn 1, BamH 11 H New
England Biolabs 22 F]; KIZFF R O I35 B2 Wr
M5 A READLS R BEARABRTHAEAF]; DF-1
41 iy 1% 7% FE (Dulbecco’ s modified eagle medium,
DMEM) Il [ FE 8k C R B (b B A R A A
Jifi 4 MLV (fetal bovine serum, FBS)I4 H i MHAKF}
FTRAEYRH AR A PR F] ;. HRP FRic iy 1l E4t
% 1gG —hi . KIHHT I DHSo &2 8340 A K
R AR AR A F] ;5 sh il
XS A BTN LR G L) A BRA R AR5
Bl LI WL AR R 22 S0 s WA PR 51 4
W, RS ZAFUC202477,
1.2 5|4t

AT T GenBank ¥ 2 W s 1) APEC
O, &L AP (5% . GCF_902880315.1) ,
DL K JBiki pKD3 Fl pSTV28 J¥ 4% it 51 4. H
T, wekO FER LR ERIEE 735 wekO-UF/UR
F1 wekO-DF/DR 5%t #EAT97 44, pKD3 Jikif)
AF RPN Bl T wekO-CF/CR 595 it
415 . B BR AR 1 wekO-outF/outR 514
XFHEATERAE,, wekO FEH A 8+ X # H PwekO-
Kpn 1-F/PwekO-R 5| W) %} 179 84, wekO F&
gm i X (coding DNA sequence, CDS) fifi H
wekO-F1/wekO-BamH 1-R 5| ¥ % #4791 . It
Ab, PwekO-Kpn 1-F/wekO-BamH 1-R 5| ¥)%f H T
JA ST X 5 gt X R A 3, Rk Bk
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MI3-F/R 5| ¥y %F 38 47 % 5, [ #b £k fiff
wekO-inF/inR 5 | W6 A TS0k . A5 it 5 1)
FEHaNE 1 iR o
1.3 APEC O, & [F4H1ZEL

W B ODgoo 7 0.8 () APEC O, B & 2 mL,
i FREL H 41 DNA $2 507 & 0t B 33 B APEC
O JER 2, BEP AL B HU5E 15 18 H 22 D) RE B
AR B, IR S PR 2 H TR B0 B T —20 °C
VKFEIRAF -
1.4 wekO EFETFREHRE

M A Red [a] 76 8 20 JEFHAG 2 wekO FEDH kR
FRUSL LI APEC O) R4 N, ¥4 wekO
FEIR R R EE (2 500 bp), L) pKD3 JFkL A
BN, 73 A% R PR (2 1000 bp).
PR % 1 gk T PCR $71%, PCR RV A
(50 uL): KOD One PCR Master Mix 25 puL, I,
N7 51 ¥ (10 pmol/L) 4% 2.5 uL, DNA #
1 puL, ddH,O 19 pL. PCR Jz W &1 : 98 °C
i AE P 5 min; 98 °CZZPE 10 s, 58 °CiE k
55, 68 °CHEM 20s, 35 MMEFF; 68 CCAFEAfH

*1 AKWRETASI

Table 1 Primers used in this study

5min. 3R 3 4R BikA T Overlap PCR, 3k15
wekO upstream-chloramphenicol fragment-wekO
downstream fll & F Bt . % 2 X PCR Jz b K &
(50 uL): KOD One PCR Master Mix 25 pulL, I,
TFHEG1 (10 pmol/L)4% 2.5 uL, 3 > A B DNA
B 4% 1 ul, ddH,O 17 pL. PCR SR 4% AF -
98 °CHIAZPE 5 min; 98 °CAEM: 10s, 58 °CiR k
55, 68 °CIHEMH 1 min, 35 PMEHR; 68 CCL AL
5 min, Kzl A Baifbinios, i E
APEC O (pKD46)BZ A4 b, i i [m] Y5 i 21
W R Bm R YR B wekO JEH, Il it S5
R YU e PV ve R o K PR se R AL AR Al AL IS
il A, B 2 ng pCP20 ik ATH R A
Ry R B, JREA AN R P R sk
o £ 37 CHEARLIML R IRTF B bk, s
AwekO .,
1.5 wekO EE E4EHRIDE

LA APEC O ZE R M, 973 wekO %
A 3l 7R CDS J¥41. #5335 #1 CDS Btk
1T Overlap PCR ¥, SR 1 h 5| 3

Primers name

Primer sequences (5'—3")

wekO-outF GATGTTGAGCGCAAGGTTGC

wekO-outR GGCTTGTAATTGAGGGCCTT

wekO-inF CCAGCCGAATGACCATGTAT

wekO-inR GCAGAGCATTGCGTATGAC

wekO-UF GGTCAGGATTGGTGCAACCA

wekO-UR CAGCCGTTAAATTAGGTGTCTCTGGCACGAAAAT
wekO-CF GACACCTAATTTAACGGCTGACATGGGAAT
wekO-CR TTAACAAGATGTGTAGGCTGGAGCTGCTTC
wekO-DF CAGCCTACACATCTTGTTAAATTTTCAACTAATGT
wekO-DR GCAGCATCAGAAAATGTCAGCG

M13-F GTAAAACGACGGCCAGT

M13-R CAGGAAACAGCTATGAC

PwekO-Kpn 1-F CGGGGTACCTCGTTGTTATTCTGATTGTT
PwekO-R GCAATTTTTTTCATTGAAAATCTGACCGG

wekO-F1 CAGATTTTCAATGAAAAAAATTGCTATTATCGG

wekO-BamH I-R

CGCGGATCCTTAATAGCAATCCTCATACAT

http://journals.im.ac.cn/actamicrocn
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DNA F B . PCR KWK % (50 puL): KOD One
PCR Master Mix 25 pL, I . F i 51 %
(10 pmol/L)#% 2.5 uL, JA 81 F1 CDS J¥%1] DNA
BEHL 4 1 pl, ddH,0 18 pL. PCR S I %
98 °CTiZE 14 5 min; 98 °C7AEME 10s, 58 °CiBk
55, 68 °CHEAH 30 s, 35 PMEH; 68 °CLLEA
5min, i FHFRIEPRI UG Kpn T A1 BamH 1 X5 @l
A B B pSTV28 3R BEF T XU . DI 4
fbJ5, i ligation high v2 #EAT#ERE . BiiE4Er™
YL 2 R AT DHSa B2 25, @ id &
P R UL Ve BH M Ok . $RECHME TR JS, 3K
RN Bk pSTV28-wekO. ¥4 2 ng 1014 FkL H,
HALE AwekO SRRARIESZE T, 2 PCR Sk S
W% G RS wekO [l A TH bR, 44 M
CAwekO. 5 UF B} 1) PCR Jz i & % (20 pL):
KOD One PCR Master Mix 10 uL, . F#514)
(10 umol/L)4% 0.5 uL, DNA #4% 1 uL, ddH,0
8 uLo PCR J B 45 : 98 °C fii 28 1 5 min;
98 °CAr 1 10s, 58 °CiRK 5's, 68 °CHEfH 20 s,
35 MEHR; 68 CCAFEAH 5 min,
1.6 #iE LPS BN k5S O, IJE
Western blotting 4554 £ E

Z TR 19107 15 & 4 TR LPS AR . TR
ODgpo M 0.8 M EARF W 2 mL, ¥ % 2 LR
EP &, 5000 r/min B.0> 5 min, #F . FAL
P 1xPBS PEI 2 U5, A 150 uL 4 {4 %4 i
W, 100 °C/K¥A 10 min, fFFEMEEHERRG,
12 000 r/min #5.0> 10 min, HX 30 pL 3% . 270 uL
R MR 3 uL BR B KRG, 37 °CHREIKES
fREE I 1 h, FRIFATRPE LPS FEM, n EAEHL K
BCE T 20 CCUKFETRAT o (T FH AR R Gy (A LA N
SRR LPS B, 1 5E, SR SDS-PAGE
AN iR LPS FE AT 4r B UK . UK e ,
o B CE TSI, =il T 28R
JE 4ho H ddHO PR PE 15 min, &R 3 K.
B, o FH e R s VR 2 TR R R ¥ AL Ak B B
7 min, ddH,O ¥R 15 min, H&E 3 K, ff

>4 actamicro@im.ac.cn, 7 010-64807516

FHAR YL = I3 R ¥R 3% & (4 10 min, ddH,O 7
LY 15 min, BE 3R, e, AR
O, eIy E R R AA L, 10EIFN
B EE A . AN, K SDS-PAGE B A THE B,
fii | Western blotting J7 1246 I 2% T & LPS 5K
7 KT 1 O I %5 B O K 712 Wi il 1 B 4% 5 7
I
1.7 HEEKFIEsNEEHNE

HL ODgoo 2 0.8 975 PRI 150 ul, %%
% 15 mL LB WARKE =5, 1RG5 MR
200 pL M ODgoo HiEEMEGE N 0 h)o KB
WCE T 37 °C. 200 r/min FEPREG 5%, AFMIFE 1 h
W ODgoo HiCEUE, HE 12h, LHl&wE
AR HhZe . # 1 pl ODgoo 2974 0.8 145 B 2
22 [ RS SR v (SR IR B2 2 R B 3 BR IR B 1Y
1/3-2/3), £ 37 °CHa L 1E 77 46 43 51 i 5 45 57
6 h Fl 12 ho il B RAK 9 12 20 B AR T T4 4
SEAR, {4 GraphPad Prism 8.0 #{F #4788 b
BERNGETT20 8T, LATEAL 4% R Bk iz shiBe 7 i 22
oAb, XF APEC O,. AwekO il CAwekO Hi.
PR EAT RS R e 0 s, 0 AR L g
30 min, %K J5 7E 1% 5 B 8% (transmission electron
microscope, TEM) F MELH-FHHE B 451
1.8 ‘RS 4IHIET B RE JNE

SR FH 235 il 5 % €0 325 000 7 A1 BT 1) A 0 1 P
Ji% fig F1P0, W2 B ODgoo A 0.8 1 £5 B ik T ik
20 uL, MIAZE &4 180 L JCH LB Y 96 FLE
PEM R, IR EJCHE LB /R A BT IR . 78
25 cCEIRIEFRA ., N HIErE RS 24 h M 48 h
J& . 3% 96 LR P TR, il P
1xPBS B AT 3 ¥k, 60 °CHEA T, Fii
JG . &AL A 200 puL 0.1% %5 /b 45 R 47 4t £,
30 min, fHHICHE 1xPBS BEiK 2 045 ML i .
JiCE 60 CCHUAR [ A Mg i 30 min J5, ALIN
200 uL 95% Z YR 15 min, 72 45 L ODsos
8. i, f#iH GraphPad Prism 8.0 #0434 1%L
P A BERNGE 1240 Hr, LATEAY 4% T8 Bk A 0 i
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T2 5
1.9 HEHMENZEESINE

S SCHR 21107 R AT Al i B i 5 . Y
DF-1 4iffd 78 12 FLA0A MR b A= Z 1 50 5 2 (40
2R 4x10° AN/, B 5ef 37 °)CIC
IxPBS PE¥% 3 K, A 1 mL A& L3 1)
DMEM (&4 4x10" CFU/mL MY4-40T), %
Y 43 K (multiplicity of infection, MOI) &7 100: 1,
R 3 ANEE . ¥ DF-1 48 T 37 °CHi g7
PP 2 h J, BEBRIEIG R B S
37 °CHY TG 1xPBS 28 MR 2 it 3 Wk, ik
BRACKH & M4 T8 o [l B SL AN A 1 mL % 0.5%
Triton X-100 1) 20 M 2L i U, 7E 4 °C i 2L i
10 min, fefm, VK IEIRATHERRAIM, K 5465
WRRRE 10° fi5, BRI SN, T
2, mAKXDFTR,

B =(a/c)x100% (1)
L a HEGHH ML A AR, o SR R 4

PR

1R 7B I 10 20 8% 7% 1k e L 2 B
R AHE . 405§ 37 °Cl& Y 2 h J5, 1 e fdi
37 °CHYTCH 1xPBS ZZ P B2 e id 3 Ik, REAL
FIA 1 mL DMEM 555550 2 pul 50 mg/mL KK
TR, WRELEIE 1 h 5 37 °CIUTCTIE 1xPBS
G PRI 3 W Bl M AEFLINA 1 mL %
0.5% Triton X-100 MY 4HMIRLAHIE, 4 °CHE 2L
10 min, fJi, VKRR MRFTHRRAARL, 5 2407
TR B 107 45, BB RESRAN T AL, B AR
A QFTR,

MIZHR=(b/c)x100% )

K. b WARMBEIANEEL, c FWILHEG A
B AT
1.10  IF4ESEH 11T

S CRR[22] 7 R T BRI . B 7 H
W xgE 70 o, BENL R 7 4, R4 10 H,
KA B KoY APEC O, AwekO
Ml CAwekO 3 ZH TR Pk, 41 5 235 100 pL

107 CFU/mL FJXRy B, X RE4L 54 100 uL T
W 1xPBS, WHEfE IEH SR 7d, WEIFid Rt
ToEOL, B IR s RIfETE Mt 4, VPR B Bk
7S84k
111 St o

Fr AR AT 3 AR E R s
H (i | GraphPad Prism 8.0 #4417 r-test it
0T, B DF B{E4SD £ OR o ns KR
P>0.05, *3R/x P<0.05, **F/R P<0.01, ***3%
78 P<0.001. {#i | Adobe Illustrator 2021 #5% {2k o
FrHERRAERL

2 EREQH

2.1 AwekO TREFRFNEIHMREVEELE R

J T WFIE wekO FEF BF A A Y2ATIRE, A
SR T wekO JE[H i 2 bk A0 101 £ o 1) 7
Red [A] V5 5 20 F5 R wekO FERBRIER,
wekO-outF 5 wekO-outR 5| ¥ 47 PCR § # |
gE B g R 2k K/l 610 bp, 1fii APEC Oy 4%
WHR/NH 1384 bp, MUK T AwekO (K 1A).
DL APEC O, JEH 41 MR, PCR ¥ 3 & ) 8+
X5k wekO R Br, JFK 4ty PCR F Bt 5
pSTV28 BRI A TR Y+ o WAy R Dy iy [l %
SR AL B AwekO R Z S,
wekO-inF Fl wekO-inR 5175858, WA AR A
] KPR (4 25717 K /NSl 618 bp, MBS Bk A
BT . IR, S5 RIEMT S T,
HIHE T CAwekO (&l 1B).
2.2 #HEE LPS EiE o th RS 0, B+
BRNMFFHEE

wekO K:HE T APEC Oy 1) O-47 J5 3t P 5%
W, TR B, L, AR
B PR AR e 0.7 7 45 TR AR 1 LPS &3, 455 10
7~ wekO Bl J5 LPS AUAFESNE A 584 2
O HIt(K 2A). X FRH wekO Bk T2 O-Prlit
A HSZBH, APEC O, ik & 5% 1 LPS. It
Ab, ARBFFTIAE 1T Western blotting £ I 45 B4 ¥k

http://journals.im.ac.cn/actamicrocn
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&1 PCRXEZEAwekOFNICAwekOE k. A: ffi FHwekO-outF/outR5 | ¥ % E & HHL; B: {#ifHwekO-inF/inR
SIS EA R, VKIEM. 1. 2. 3F14435%]°5DL2000 DNA marker. APEC O;. AwekO. CAwekOFIYI4:

X A8 (ddH,0).
Figure 1

PCR identification of AwekO and CAwekO strains. A: Identification of each strain with wekO-outF/

outR primers; B: Identification of each strain with wekO-inF/inR primers. Lane M: DL2000 DNA marker; Lane
1: APEC Oy; Lane 2: AwekO; Lane 3: CAwekO; Lane 4: Negative control (ddH,0).

1) LPS 5 KIGHTFH O O Bl IMiiF i S fig
Z5R IR AwekO g S 0, O TR k4
4 (K 2B), BB AwekO T8tk O-HL i T3
LPS 5 O, MG Ao ik BRI wekO 3
H&5 o-bulsiaal.
2.3 HEEKIEEhEENE

e AN TE LB B2 39 12 h B9 ODgoo
B, ZHMmEERihg. SRRV, weko HEH
B 2R AN 5 ) APEC Oy 18 LB K5 5 BE i i A= K&
(P>0.05) (& 3A). 1z ZhRe SR B, 40 R 1%
F% 6 h Bf, APEC O, fJiz shE H 45N 5.44 cm,
AwekO Wis S B H A% 4 0.23 cm, CAwekO [1)iz
S EH AR 4.95 cm; AERFE 12 h F, APEC
O, Wiz B 2l 8.31 cm, AwekO HyizzhPE B
%4 0.94 cm, CAwekO Wiz 8 HAZ N 7.13 cm
(Bl 3B). GEita ik, AwekO Wiz 3lifE
FHELT APEC O, i 3 Pk (P<0.001) (& 3C). iX
VLI wekO JE 7R 12 Blifig J1 1B il it d 22
EHS
24 HEEEERKEESINE

AHE S A B PR A UL 5, A A% G H B UL
RMEHEMIE RGN . 2R E/R, 7F 37 °C4k

P4 actamicro@im.ac.cn, & 010-64807516

E2 LPSEES#7(A) X Western blotting % 7€ [ 5
IR RIBESI(B). A: AHFRERYE (UL T 45 I FRLPS
i ; B: Western blotting %8 & £% 1 #k 5 O, A 1ML
TER A JKIEM ., 1, 21343547180 kDatk [
marker. APEC O;. AwekOFICAwekORFFE

Figure 2 LPS spectrum analysis (A) and Western
blotting identification of the reaction ability of serum
(B). A: The LPS map of each strain was analyzed by
silver nitrate staining method; B: The seroreactivity of
each strain against O; antigen was assessed by
Western blotting. Lane M: 180 kDa protein marker;
Lane 1: APEC O;; Lane 2: AwekO; Lane 3:
CAwekO.
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PFR#FERFR 120 )5, AwekO WARAMESENHE  JEMRAE . 45 R BN, 7ERFR 24 h #1148 h )5,
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Figure 3  Detection of bacterial growth curves (A) and swimming motility (B) of APEC O;, AwekO, and
CAwekO and difference analysis of swimming motility (C). A: The growth ability of each strain was measured for
12 h (ns: P>0.05); B: Determination of 6 h and 12 h swimming motility of each strain; C: Analysis of the
difference in the diameter of the moving bacteria circle of each strain (***: P<0.001).
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Figure 4 Observation of flagellar morphology of APEC O, (A), AwekO (B), and CAwekO (C) by TEM.
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Figure 5 Detection of bacterial biofilm formation of APEC O;, AwekO, and CAwekO (A) and difference
analysis (B). A: The biofilm formation ability of each strain in 96-well plates at 24 h and 48 h was determined; B:

Determination of ODsgs of biofilm crystal violet staining of each strain (***: P<0.001).
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Figure 6 Detection of bacterial adhesion (A) and invasion (B) in DF-1 cells of APEC O, AwekO and CAwekO.
A: The adhesion ability of each strain to DF-1 cells was determined (***: P<0.001); B: The invasion ability of

each strain to DF-1 cells was determined (**: P<0.01).
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Figure 7 Detection of the survival ability of chickens infected with APEC O;, AwekO, and CAwekO strains.
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