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OPL I HLAT L4740 TR KB Bi AF 28 119 2K T A adk okt 1
FERBEAEZRER . A, P RHOYEE
% PGB T X A A B0 R vt e 4 T A
R,

TELPS & Bt B, A#id40M N2 5ix
HREMIEE . OPLEEE -1 ZMS 5t
B, WIS TOREMIEE & BN R A M Wzy;
OYLJFE 1 B N8 A % B2 Waal LA K O J5 B e
fiWzx; OPLJE MK T FWzz%, ILh,
Wzz HIWzy 1] DL ] 8 35 O P s < B 4%
M, wzzXfAPEC LPSG WA PR A TE2E
AN, WFIERM, wzzXt A e B
JEEAER, Gerald% & BV I A 7E2 R0 Dy g
PEfwzz, XF2FPEEPR A3 IHE TG, FRAS B A
B RE, TE /D BB YA A5G v B ) T BN B
B, MR MR EE ) B TN . fEAPECH,
wzz e B HAAHRBVERT, B RTR WARSCHSR .

A 5% F F R ed [ P55 20 A9 5 M0 T APEC
DE 178k wzz E R MR (WzzE & T Wzz 8 5 % 1
B, XFwzzEFE APECH IS Z 4 A & i 72 11
FAWESE, JFIFJRATEF A AR . wzz ESS AR RN Ml 2 ik
WA RE 9T, N IF S wzzEXEAPECHT /Y
TER$RIES %

1 AR &

1.1 DE17 AwzzEZRE AR, BIEBREHE K
PCREZE

PR ARDE 17 A 5250 28 (R A7 (19 AR APECHY Ik R
OYERR, RIET 20084 2 BUE 1 H ks
M PE R ed 7] U5 41 )R # - 45 S overlap PCRIWJ7
W, ARSI E RN T DE17AwzzER R,

wzzE P MR 7T o DUBY AR 7Y B b
DE17 A#H, HPrimer 5.084 %115 ¥ wzzE-
CF/wzzE-CR, i SR B Taqlfik f7PCRY 1, ¥~
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W EIR i Bitd SwzzEW R 87, ORF M kT
J¥ A, R Sl i TR0 5 A R R T Y s
http://fruitfly.org.9005/seq tools/promoter.html
PCR”YIA1 Yol I EE I LUk I, IR [l il
I, R XTpSTV28E R A TR, &, Hibfs
PR ICEE AL B e B A TPCRAE 2 IH I FE o - I P
WERR R ok, B L EDE1TAwWzzERZ 25
W, M wzzER AR R AR CAwzZZE .

ZIENCBI A I APEC O1 wzzE (CP000468.1)
FER IR wzz ENAN2E € 5| YwzzE-F1/wzzE-
R1, X}DE17. DE17AwzzE } CAwzzE#£17PCR
UE
1.2 ARKZANE

DE17. DE17AwzzE ) CAwzzEX: 57 2 X5
WIE, WHEODg=1.0, F%1: 1000 HL IR B4
TLBE: g, 37 )CIRGHFR 2V G, Wi
FEFE 1 KRR ODg o fH, SR IR PR, 221
HitRDE17, DE17AwzzE & CAwzzER A= K i £k
1.3 X DF-1 4% 5 ARRE

ZMSCHR[11]7%%, DE17. DE17AwzzE M
CAwzzEX R B2 X B WG, DU & 4K
(multiplicity of infection, MOI)=100 15| & B 4e
24U FEMNMDF- 14008, B4 EEIL.
1000x g% 33 5.0 10 minfl M U, & T37 °C
5% COEFAA T HEFR2 ho FEMZHBALIMA0.5%
Triton X-100 200 pL, Z & AEF 10 minZfif: 41 1,
TCREPBSHAT10f5 TR B 2 Al B B, PO E0E
AT T . ARAEFLINAT mL 100 pg/mL
PEREZBDMEM, 37 °C 5% CO, & FEHIL h,
[ FH0.5% Triton X-10024f@ 401, FEAT 40T
T
1.4 IM¥EEESE RN

SBEP KRBT HEO, . 0,. O, TP TG
(Staten Serum Institute, Copenhagen, Denmark)iji
45, FH0.9% NaCIXfO,. O,. O, gbrifE I i it
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Table 1. Primers used in this study

Primers Sequences (5'—3") Size/bp
wzzE-F1 GGTGGGCAATAGCAAAGC 543
wzzE-R1 CGCAAATAGCGATAGGTCTG

wzzE-CF CCGGAATTCCGCCATCCTGCCATACATC 1868
wzzE-CR CGGGGTACCGCCCTTCCAGAATCCGAC

wzzE-F ATGACACAACCAATGCCTGGGAAAC 1047
wzzE-R CTATTTCGAGCAACGGCGGGTT

wzzE-UF ATGGCATTGATGGCTTGCTGGGCGG 962
wzzE-UR GAACATTTCTCGCGTCGACCAAACTCTTTATAGGCTTCGTC

wzzE-DF AAAGAGTTTGGTCGACGCGAGAAATGTTCCTGCTTGGG 805
wzzE-DR TTTTGCCGGGAAGTTTCGGTTGGAG

RT-rfe-F GATAATCGCCATTCCGCTAA 238
RT-rfe-R CAAAAAGAGCACCAGCATGA

RT-DnaE-F ATGTCGGAGGCGTAAGGCT 181
RT-DnaE-R TCCAGGGCGTCAGTAAACAA

RT-rffE-F CAAAACTTGCTGCGTGAAAA 176
RT-rfE-R CCGGTCACCAGAATCATCTT

171 8FikE, HX80 uL O, O,. O gbRiIlL i S5l
R R R AR OPL IR A IR A T ikt i il
R, LLOPFLE 50.9% NaCLIR A WAE kB X}
M, 51 CiFa IR, WA RBERENE I
1.5 REBGEE(LDs) ) WE

B DE17. DE17AwzzE } CAwzzE}; 35 2 %14
e, WERR, DICRPBSUR2IRG EE,
FE M ODgofE, PEEODgo0ZE 1.0, K JH 10455
FER R, RS AR B S < 107, 5x10°,
5x10°, 5x10*, 5x10° CFU/mL 5/ ReRE, BRERAL
PIE ST AN T Bk g, Rgis , & H0.2
mL ., BCHEJE WELIC S 1R NS 1 1Y KRS A0 T 1
L, RSN EEREITEDEL7, DE17AwzzE X
CAwzzERILDs.
1.6 LPSEH, Y

LPSH U742 MOCHR[12], SR TS A HA M

JKEEXTDEL7 . DE17AwzzE } AwzzEEAT IR 2 A it
B, Wtk BRI Y, 10000xg#.0>5 min,
PBSPE2K G, LA10 mL PBSKHELR)S, & T
K LA 10 minf5, MMAZEMAMK. DNase X
RNasefFEHIG o PRSI FE A 90% Y A4 1 21 48
Mo, 65-70 °CHRIZ/EH 15 minf5, FIKE
10 minJ5, 8500xgi&.[>15 minZEHL g, EHE
2-3% .o PA1OREMRBLAY95% & B A 2L vk FiE
0.5 mol/LAYESIREN 5 IR G, —20 °Cit i UiiE
LPS/G. H2000xg.0>10 minf&, HUUTHE, HM
757K H RS 1 A 4235 i 2 R I i o8 2 R 25
AL IILPS AT, S IARAT

WZE KB LU DEL7 . DE17 AwzzE K
CAwzzER ZHEHE R, WEEWKIZ N1 mg/mL,
100 °C# 10 min, #F17SDS-PAGEH ik, L Fi
20 pg/UKiE . A3 IR PRI T YRR Yy,
MR BULPS A 2257
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1.7 wzzE H o X b i3k R foK S

SINCBI AT HIAPEC O 1K K4 F 41 /i 55
M, wzzE b T UESE N 9 B rfe MIrffE, WK rfefl
rffEFFS, 53 5l it 9t e s PCRE | RT-rfe-
F/RT-rfe-RHIRT-rffE-F/RT-rffE-R, #47Real-time
PCR, it #DnaEfF NS HE , ZOtE 2 i BAR
PEAE TS ROk [13-14], B850 W
27N (Livak)is, BFgtwzzEBR G, % E s
e AR
1.8 HEBEFRIHRN

iz B E &AW DELT7 M
DE17AwzzENE R &, X7 £G2250-51 [ #
e EPr R E AR L) AR A . SR
FHH, JCHEFREUDE17HIDE17AwzzEJ§ ZH#1 mg,
I BRI AIE AR, BL100 nL 5 % #5000
ARNEN, 37 °CRV(60+2) min, WELEERTE L
T o A 52 B8 R AT TR PN 8 2% s oA et VA B
XTRR, AN N EE R KAE BT IR

2 #RAA

2.1 wezE SRR S E K BRI AR IR

iz 5| ¥WwzzE-F1/wzzE-R1XDE17 K H:
wzz EFE B BRI B AMER AT PCREERE, 451
(DI, BFA= Rkl 1A 2k GkGE 3) Al LAY
HHI500 bpZEAT R, SHUMZE R —5, ik
KPR PKIE2) R REY 1 B AH R 551, FRIADE1711)
wzzESRIKRFN ] AR HE RS
2.2 8RR wizE FHARELNEE A KRR

XIDE17. DE17AwzzE }2 CAwzzE4: K il 2%
(F2)Rm &5 5 =B, 3RR B 1 A4 K S AR R F
—3, TS, RUIEKwzzEIF A 00 4
AR
2.3 X DF-1 4IRS AR

LR (K3ME4)RH, DE17.
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1. DE17. DE17AwzzEFICAwzzERJPCREE
Figure 1. Identification of the strains of DE17,
DE17AwzzE and CAwzzE by PCR. M: DL5000 DNA
molecular; lane 1: the wild type DE17 strain; lane 2: the
DE17AwzzE strain without chloromycetin-resistant
clones; lane 3: CAwzzE strain; lane 4: negative control.

- DEI7
- DEI17AwzzE
-+ CAwzzE

0 5 10 15 20
t/h

2. DE17. DE17AwzzEFICAwzzE 94 & ithzk

Figure 2. The growth curve of the strains of DE17,
DE17AwzzE and CAwzzE.

DE17AwzzE Hl CAwzzE X X IR 41 4 41 it DF-1 /1)
ZhIE . ARBEJITCHL I 25 5 (P>0.05).
2.4 IMIFEEE RN

XIDE17. DE17AwzzEMICAwzzEIfil 15 5E 5
MM ESE R, wzz BB Bk 5 B A R bk
DE17M M IEEEELE R —3, HO,MiFRNL, A
50, OxlMIEANKNL, HO, M iEHL,
2.5 LD JUE

XtDE17. DE17AwzzE % CAwzzERJ LD 5o
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LER(FK2)KW, LD fHA M MS5.62x10°,
5.62x10°A11.33x10° CFU, SEFERIAIL, wezEB kR
BN TETA10f5, CAwzzER: il

1.5x107 1 ns
T
Z 1.0%107 -
=3 I
@]
8
5 5.0x10°
o > ]
=
el
<
0 T
R
CV

Strains

3. DE17. DE17AwzzEX CAwzzEXIDF-140089%h
HIEEES

Figure 3. Results of the strains of DE17. DE17AwzzE
and CAwzzE adherence to DF-1. P>0.05.

2.6

Invasion CFU/well

LPS &

SFHEEDEL7. DE17AwzzE Fil CAwzzE[
LPSi#17SDS-PAGEJG, HYeFrp—Hef, BifaJc

1.5%10° 1

1.0x10° 4

5.0x10* A

Strains
& 4. DE17. DE17AwzzE X CAwzzEXIDF-1 N {ZHI45 5

Figure 4. The results of the strains of DE17,
DE17AwzzE and CAwzzE invasion to DF-1. P>0.05.

%<2. DE17. DE17AwzzEFICAwzzER] LDsyl 7E 45 R
Table 2. The LDs of the strains of DE17, DE17AwzzE and CAwzzE

APEC strains Challenge dosage No. of ducks Mortality Living No. Mortality rate LDs, (CFU)
DE17 107 8 8 0 100.0 5.62x10"
10° 8 7 1 87.5
10° 8 5 3 62.5
10* 8 2 6 25.0
10° 8 0 8 0
DEI7AwzzE 107 8 8 0 100.0 5.62x10°
10° 8 5 3 62.5
10° 8 1 7 12.5
10* 8 0 8 0
10° 8 0 8 0
CAwzzE 10’ 8 8 0 100.0 1.33x10°
10° 8 7 1 87.5
10° 8 3 5 37.5
10* 8 1 7 12.5
10° 8 0 8 0
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Z, ULIAERHU R Z A R A TS5 gL . X
PR — B A TR Y, SR ANESHT R, ERA A
AR MR S 0l SRR s 2 B R A AR — 3, R
wzzEBR ST LPS By FE A TG i 520
2.7 wzESRRJEXH TR R
iz 92 mPCRECA, 43I 1 By AR Y
DE 1 7H18 5 ¥k DE 17 AwzzE [ rfe Ml rffE R 5 7 7K
-, BRI, BRwzzEXE IR rfe i s K
ST i F R (P>0.05), {H & 25 FRAK R iE R A
FffESE 5(P<0.01), HHe K29 0 B AR AL R
53%([&16).
2.8 WEERFIWIHEA
B E N1 mg/mLIYDEL7, DE17AwzzE K&
CAwzzES Z B BE 1.6 10°5 0T, 1A 45 R &k 5
RS EIME, A=0.25 EU, MEIRLIFSBAEECH
M 1 2 3
kDa
70 —
55 —
40 —
35 —

25 —

15 —

5. LPSIRFLER

Figure 5. Identification of LPS characteristics of DE17,
DE17AwzzE and CAwzzE by silver staining. lane 1: the
wide type DE17 strain; lane 2: the DE17AwzzE strain;
lane 3: CAwzzE strain.
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‘ rfe >WZZE > rffE >
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Genes
6. DE17FIDE17AwzzE R wzzE_E T iifE ElaE 7k F
RO EE 35

Figure 6. The changes of transcriptional level of rfe and
rffE in DE17 and DE17AwzzE. ~P<0.01.
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HIAE I B Wzz 8 5 XA 20 . — M R Wzzik
FE A Wzy A B 15> FE R &, @02 b
R WaaLIEHHIUE T WzzZR B AE IR TT IR L
2k 5 —MEi, WzzlERA Y T —Fhor 71
18, BEBHFENEAIE, 15 WzyMWaal 55
O I 7 122 g A 400 4 (0 22 B B0 o SR T I i
Wzz At & o AT & T3 OBt E s AL i i
NERE, FTEH— LT

WzzfE R, wzzBR 5, BETIE
LPSEA R A4k, 8 i AR Y il 46 mT AT M 2|
AR BRI A anFE KA FF R O157H
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wzz B I5 , OPUIF AL T B A mu 4 B k™, #e
B FEVDTTIRE f, Xwzzy, 04T T I RESE
RIBRRIRAILPSRILRIRE R AAEA, wazp, VA5
TRAMEE RS RS ASBIEST iz B 7K i 4R
LPS/5, XTLPSHIRBIKINEE LK, wazEHK
Jo, RARMRS A RIE 5, X5 EiRRGEM
2, HHEMTZEDELTH, wzzERALG, WREARE
MLPSHYSERENE, wzzER BEAS SLPSKAMEEM &
B, X TRE SRR IR R ARG, A, OBt)E
AR, A AT AR RS AL A A, AR
W AR TS R, DEITRIIR ZHEE i3t A
waaL 8K G, IMIER L&A T A, RuF5H
DE17AwzzILiE R 5 HFAE R —5, X 54 DE17+H
wzzE /N5 i 22 45 2 PR R 4 2 ARARF 1)

TR R TE E R — DR 5 AR
OPL R 1) 56 2 P 114 BE A8 52 1) 1) 40 B8 X4) 7 2 (4K
M5 AIRBES, AWFEH, wzzEB K 5 X DF-141
L (4 266 B 5 AR RE 1 T . & 52 W (P>0.05), iff—
AR T XTLPSAR YL 45 g4l , EIFEDEL17H
wzzE R AR FENLPS Y

O P H: Ry 51 1 = S8 I Iy i BT
Z—, HERBERYER Y E, HiEs
ITEE", oW IR & A AR G, A nl fE i Ak
ME AL, S RN o AHIFSE Hh Il i 4
S 235 5K 2 B A ke ) B A e B I 5 e 97 78—
3, UiHwzzER R A T REAZIMLPS 1 788

2 RAMREN TR FESLPSHRIEASR
K, MTHPAERE, wzzEB SRR K RIS RRN B R
PRI EE SRR, wzzE 5 LPSHARAM & It I H
ol R

WM, YENLPS EE Iz —, OHEM
R A AL S RE M LPS By 278, 1 752 1) 240 B 1) 2
k. AL EFIWIIF AR LW, B Twaal
Bk, SECAPECHILPSEM KA1k, # )1 PR
T42.245 ) MARBIGE, wzzERB X APECHY

LPSEAIF WA W FLW, X LDso MR I 25 3R 3R
W1, DE17AwzzETE /) TR T 1015, R EUR
W, T wzz ERHR IF N AR 3 52 e
LPSHYFRM, NS Rwaal #H, FHIEERE
FEA, (HEAANLHRITA Rt — 2B 5T

TEARWTE T, 96 E EEPCRAZIN S R K,
wzzER R )5 L FRE N rfelfl SRANZ RN, 0 i
D rfER: 5 B EHEARP < 0.01), rffESRAS IR Wi
PR - N - 2, Pk 755 A e -2 - S /I fif (UDP-N-acetyl
glucosamine-2-epimerase), TE4HEH T HEW S B4
MR AR ZME . EREE AT BT BE T3
I ALAGNE ZHETE N I ZHE S s IR (BAEA B
K, BRwzzEBRR FEGHER SRR, 5
HEARZMBRR R LPSERAY | A K AptE . BESE IR
VA NP0 K i S 1 ORGSO e
APECH: N AR 5 EM 5 sRACHFERA K,
3 T et — 2L RIS

A5 R wzz EZE APECHXTLPS A TE I i
o, (HEEREIRAPECHIEUN M, BEAARNLHITETY
E— 5
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wzzE does not affect lipopolysaccharide phenotype of avian
pathogenic Escherichia coli from clinical ducking
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Kezong Q1", Xiangan Han , Shengqing Yu
' Shanghai Veterinary Research Institute, Chinese Academy of Agricultural Science, Shanghai 200241, China

: College of Animal Science and Technology, Anhui Agricultural University, Hefei 230036, Anhui Province, China
* College of Veterinary Medicine, Yangzhou University, Yangzhou 225009, Jiangsu Province, China

Abstract: [Objective] wzz is involved in the synthesis of O antigen and plays a role in virulence in many gram-
negative bacteria. However, the function of wzzFE in avian pathogenic Escherichia coli (APEC) is unclear. The aim of
this study is to elucidate the role of wzzE in the synthesis of LPS and virulence. [Methods| Mutant strain with wzzE
deletation was constructed. Biological characteristics of the wild and mutant strains, such as LD5,, adherence and
invasion to DF-1 cells, phenotype of LPS and endotoxin titer, were detected. [Results] There was no significant
difference in growth, adherence and invasion to DF-1 cells, serotype and the endotoxin titer between the wide strain
and the mutant. However, compared with the wild-type strain, the virulence of DE17AwzzE had dropped by 10 times.
[Conclusion] wzzE is not involved in the synthesis of LPS in DE17, but participates in the pathogenic process of

APEC. However, the mechanism of wzzE in APEC virulence needs to be studied in the future.
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