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BHR XA E E058 ¥k & J1E & ( aerobactin) 5 sit 34\ F
ERRTHRWHERHEBRME

HER, RER B FEW, B, X FH
PR B B2 B A R 8 AR W ) R F S S2 965, M 225009

EE . [ B HR5EH S 5 aerobactin 5 sit #2015 & BUW M KA E058 BRBCWAEHIBIAH G, [ J7
12 ) FIH Red [FIVEE 4571, #98 APEC E058 #f aerobactin 5 sir #R2\ 15K Bt bk B058 Avir, I 1t — R 1)
(A A S AR SRR A W~ R AT I . [ 45 2R ) A R 2l s | 4l T e 22 e S A A 5 A A i 235 2R
T RAFRR S AR E AR B RN B0 IR0 25 5 BoR | 825Kk EOS8 Avir 76 5 N IE 2% rh 414

AR T 2EARR (P <0.001) . [ 4518 ) aerobactin 5 sit 9\ 75 & BUE M KIGFF B E058 #k B9 E0ms M AH 6,

S A EURIA T,

KR . B EURPERIAFT A, aerobactin/sit 29\ T, Z8AKE, EOwTE

RESES R XEERIREG:A

B R AT 15 B8 BOw P KB AT I (avian
pathogenic Escherichia coli, APEC) T 5| i%) & 3 ok
P PE SRS AL GO Y B FR . RIB AT
o za Fr Bl IE T E TR B RO BT E
(¥ Z0BR 1 15 Yo 2 — . 1894 4F, Ligniers 1 UK 42 il
TR RIGFF R , B IR BV 2 KRR 1ok
TR AYIRIE , KM AT T 1 16 IR 8 Ml A B
Pegmz— . KIGFF SRS F B E A (0)
Pl HEE (H) B el (K) Bt # E (F) Pl
RIGFF B EZAKEE O K H F 4 Fpgyp A7 i 375 5
YOE RS KI AT B R 09 178 B )7 T, E 2 01
02,078 F 5 W . FIBAE M ik, 3k H T 2458
(I AR 22,20 THar 90 4RAR, &5 kA 55 MK AT TR
SYEIREEE W0 v B A SRR 018,078
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BRI R 2 7 R R SR G, X
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)& Hydroxymate ( MFRSFF R % , aerobactin ) ; 75—
2 Phenolate ( PRI 2%, enterobactin) , AT B
RMFRLE APEC MEURIEA X . 7E APEC M5
S PE AR S B b R S R AR IR R L s b ST
TR R IEE ML VR, PR SO TR 2R s 20 gk
PR A0M N 5, 38 T DAPE SRR o RS, 8k
SRR A R P AR T DT R AR R T
BROEF) MR EE 290 107 mol/ L, 78 1 4 Y TiE
BB TR T 10 "mol/L7 | I, 4N B 76 H:
AR A IR T R ERIT R (R 7, AT
DA IR ARG 2k 2 - Wk BE 0k A= AR 1) B Y B2
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mi S YT E kRS 12 T (Salmonella iron transporter,
SitABCD ) fie L 7E Rl ZE VD T T h 48 7 I R ek
ALSE AN TR PR 2H B AT 57 T R Bk, sit #2A1
FEEALE suABCD PUASHE N, T 2L RE I e 18 B
B, 7E APEC WURE ) )5 THA B B EER], 78— L5
PR sie JE PR B2k 2 5 SO0 R HE D 1S
Williams 5P 7E AT T A3 T B0 1 KM A 8
KRR FH K T R 1Y 58 E 1 R B (specific iron
assimilation system) """ 3X — R G AU K BB 4) . SAT
T 2 (aerobactin) B4 1l LA K oA g 1Y AN H 7
TRCH A Gt ekt Gl ST I 38 A
B 4 ANFEERR tucA |iueB | iucC ucD , T TutA 11 3¢ H
g R R EREMIMEZRER" Y, K
H A ik 74 kDa (9 SR B RS2 4R, HiX — 324k
SR ME— i TR G A Y ,iucA %it5 63 kDa B M,
TSI R G AT LR ; iucB 4t 33 kDa & H,
N RS i (acetylase ) 5 iucC T i ST H R
& BB (aerobactin synthetase ) ; iucD 7] BE J& ¥l & iR
P AL [ (lysine monoxygenase ) , 3 4 i 53 kDa
S R

Johnson S5 17 42 ¢ 5 I 5 F1 3 # T 7E APEC
02 73 &5 bk rh S5 7 Hh Y 184 kb 19 UKL, I fir 44 Ky
pAPEC-02-ColV'""! [1fij APEC FJ aerobactin #4075l

BAWEMP AR . B EACY IR, RATE 20
ST R AL TR TR (R 4SS
FFE 2 I sit RO\ T5 APEC AYSOW P 18] 19 6 R A
NG, Dozois Z5IN K aerobactin R\ T Fl i B AU
ML#EZE (temperature sensitive hemagglutinin, TSH ) &
N7 % APEC RYEoiath: , JLHUEAE SPF XS (A A
I5E TG A RE I A RS Skyberg 45 A My
aerobactin #2A T FEH F sit ABC iz RGN T 10
BRAE RIS IR B BEE AR BUILE A 6E 55 LT o
Wi B8R Sabri ZF4IF B APEC Bk x7122 (078
K80:H9 ) [ sitABCD BEMR AR ICIEAE XS MR Y S Al
AE), i AR N SE 4 BE T 5 I, 53R A R x7122 A1
B, 359 TR i A BT 25 SRR B, x7122 #R Y
sitABCD FEAR G AR 1 T SO 1) 9 3L A2 A6 5 2% AR AH
WIS TR aerobactin #4015 sitABCD 4\
THE S APEC EURTERIC R, A3z H Red [A]J8
H T A B058 Avir 2878 bk, PPAN HEUm M, i
— LIRS R (st WX APEC BURAE 05
M

1 AT %

1.1 ##l

LT X—RBRL(ColV) b WATWRFIHANISER L1 ERRFIBRKL A ST I BORL A B Bk UL
W, ST R R MR A T AR ER, L &1,
®1 EHRMBHL
Table 1. Bacterial strains and plasmids used in this study
Strains Description Source
E058 wild-type avian E. coli serotype 02 [3]
DH5a endAl hsdR17 (rk-mk + ) supEd4 thi-1 recAl gyrA (NalR) RelAlA (lacIZYA-argF) Ul69deoR (80d lacA(lacZ) MIS) Tnvitrogen
E058Avir st operon and acrobactin operon mutant of E058, KanR This study
Plasmids
pUC4K kanamycin-resistant cassette Invitrogen
Cell line
HD-11  chicken macrophage line, chicken myelomonocytic transformed with the myc-encoding MC29 virus [29]

L1.2 FEKF: ANTP DNA PR P A DI DNA
Marker W5 H K% TaKaRa 2 #]; PCR clean up kit
Agarose Gel DNA Purification Kit 4 HHTM Axygen 23
Fl;Tag DNA Polymerase 14 H ¥R Fermentas 23 ) ;
PCR DIG probe synthesis kit, DIG DNA Labeling and
Detection Kit,Nylon Membranes ( positively charged ) Ilf

H % [E Roche 2\ ] ; L-Ff Hi{A 4 H Bio Basic 2
A); DMEM 4035 77 56 G 4R 75 14 A Gibeo 24 Al 5
PR B RIS W, 1 A LR B PR IR A BR
/N Tryptone | Yeast extract A Oxoid = iy TR
FRVET R [ o T i ™ i s A R A R B Oy - &
HEHEZ ( Ampicillin ) 60 pg/mL, + R E X
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(Kanamycin)50 pg/mlL,
L1.3 R RREIGEE: 1 HEP SRS, I
HYLIRE 2 M T s MR R XS 37 5 SPF Rl I A b 5T Ay
Y2 3 S5 sl ) BARAT BR 2> ] 5 SPF XS S A S8
= AFTIEAL, HRN R I A A5t B 488 5250 30 W)
BARGRAH,
1.2 SFEMFERHES TG

Primer Premier5.0 5| #) % i1 % 4; DNAStar
v17.0 J¥ 5 53 B A4 ; GraphPad Prism 5 %% 4 4b 38
Bt

1.3 iz Red EHREHERERRKIRETK
E058 Avir

1.3.1 PCR 5|#¥89igit: H T RIEE AR —Xt514)
vir-F/vir-R 32519053 50 o R 2EA, 1R T vir 78
FRERK T A48 sit 290 F M aerobactin #29\F7E N )
2915 kb K/ A B, BIES 1) vie-F 5/ Sm i £k )
G5 sitA FERE S RV, 3" AN RIZ 1) 551 5 ot
HL pUC4K I Kanamycin A EIR ;R UF5 14 vir-R 5/
HRNZETF 505 A FE R P50 HAR, 3" g A 0T 40126
H 35 ek pUCAK I Kanamycin P8I HAMN £ 2)

*x2. ATREEARSIH vir-F/vir-R

Table 2. Primers vir-F/vir-R used for homologous recombination

Primer Sequence(5'—3")
vir-F TGCTCACTATAGGTACTAAATTATGCACTCAATAAAAAAACTCGTGA AGAAGGTGTTGCT
vir-R ATATCAGCGTACCTTTGTTGTAAAGGAATACCGGTCAGAACAAAGCCACGTTGTGTCTCA

1.3.2 vir FEREIF 1. UL pUC4K ki DNA A
M, W vir-F/virR 5147, PCR §738 F B2 1.3 kb,
PCR = ¥Jidi i 0. 8% B BRWHEE R LIK AT 5, &
HL Uk 2 G R TR K BE (9 PCR 724, JH] Agarose Gel
DNA Purification Kit [F[I4lifk DNA A B¢,
1.3.3 E058Avir REMRME . PCR ¥ 11 vir
BB S pKD46 YRS S 40 i K058
Wi N-Red H 4l R4 A T 5K HK R K
E058Avir "/,
1.4 Southern %37

DL pUC4K JBiki DNA SHHiHR , i A Kan-F/Kan-
R 5| % ( Kan-F: 5'-GGTGCGACAATCTATCGA-3';
Kan-R: 5'-CTCATCGAGCATCAAATG-3') ¥ 14 i
Kanamycin HUPESE P, VR 58 H % PCR 7= &
LA DIG pRic By, bric 7772 B U B 45 £ 47 ( Roche )
JH CTAB/NaCl {42 HUAH TR K53 F DNA, Z (4 +
vLlEY Ik, X DNA B 5 #£47 Southern-blot 43477 .
Southern blot # £ = M DIG High Prime DNA
Labeling and Detection kit( Roche ) BB 45347
1.5 ZI5HE E058Avir 44145 1%
1.5.1 HEERKMERNE K LB R 7
TR B % B B AR B T AR £058 FIZEZE Bk EOS8 Avir il
A 10 mL B9 LB WA FRE (P75 0Dy, =0.05)
TE37°CHEIRFE R Y, L 220 v/min F5 95 55 9% 5 1% &2
4 h,BF 0.5 h EREFRYN ODg, 8, I 256 20 T
AR S B IR RR R AR B A K RS

1.5.2 BEMHA HD-11 FEER I8 . 75 W S0 56 5,
A LA 2 x 10° % B4 M 3 24 fLAk b, i & A
10% FBS () DMEM }; 5% %£,37°C,5% CO, &4 F
i35 24 h, 40 MG % 24 FLAR,24 b e, U 40
M, BEFLIEAD 2 x 107 B TE ALY (colony forming
units, CFU) FY4HEE (4H7R: 43 =100: 1) , Pt 4h
PR R MR AR S R 77 1 b, T 40 B8 P 75 2 40 1, B
AR, ] PBS YRR 3 vk, LRSI , SR IS T
Bl mL %54 100 wg/mL K K% R A DMEM 5
FeHEFELS h B VR 3 G T mL 0.1% 1Y
Triton X-100 2 240 | B A T4, 280 3% 2435 LU A
B ITEHCMER) LB SPAGHAT A T4 359 18 h JR
WEREER
1.5.3 12 Hik% SPF 38R IE RIXLE : 40 A 7F LB
AR b 37°C #E S FE 18 h, PRI 10 DM A VA AE LB
PR b AR 2, 37°C #i B SR 4 hy 1 mL %
15% H i) PBS # LB AR b Jir A5 B V& & T, 8 41
PR ZEAH N AR

PN PR E 5 x 10° CFU/mL, 70 H 12 H
W1 SPE XS IR, BEALAY R 4 4, Horp 2 S 4%
30 HOXTHRAE S 10 H o, SC50 2 pl PR I 53 Sl 45 b
0.1 mL E058 8¢ E058 Avir £l 2 ¥ , Xf W20 R Ef
WMEL 96 h PIAFET I, T EIET R,
1.5.4 FSMZFSAI KAk B % 1 x 10°
CFU/mL, AR F058 52848k E058Avir LA 1: 119
HEHBNRA45]  #6F T LB WA g2 b 37°C 155+ 4
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h, B39 LA PR LB SRR R R R bt
PERY LB PR TR T4, 18 h JEWERE5 R, a4
FEEC(CL) BYTHE 7 VR 2 0 i 1 LU R (R 7B R/ O
AR ) B LA ) LR (578K SEAKE)

1.5.5 ERshESHIRE . ik ERE 1 x10°
CFU/mL, 40 221 H{ ) SPF X5, FEHL> A 3 4,
SCEGA 15 Hd fdEREXT AR 10 L, SCE Al X 43
ZEM S AERERR 0.1 mL 8 E058 R Bk E058 Avir 2875
Mo #5024 b J5 A BOCPN R XG0 il B2 |
JIE B B E, 22 AR S IS 15% Hl Y
PBS JEATHFEE , % 15% H I 1) PBS 3% 2: 8 B, A
ThitEr) LB PR s & 4 Kanamycin HUPER) LB
WEATR IR R, 18 h 5 WESAR B iHE g 1, sh S
AR IS 45 Mann Whitney test TERATE Ty
Hr(*P<0.05;P<0.01; P <0.001),

2 HX

2.1 ZRTHk E0SSAvir BIEE

RAZBE E058Avir £ 5] %) vir-F/R PCR "1 H
1200 bp MZ571 , M EA KR EOS8 MG AN 4847, 5
TZE R —3,
2.2 Southern %X

FERAERR E058 Avir LK EAKE E058 HRH ) F
K4 DNA, 2 EcoR V [iff1] ; Kanamycin $¢ 14: 5& K FH
PEXTIECH 3 pg pUCAK BRIZE BamH 1 FEYI =4
37°C I WiV, 38 1o HL Uk 43 25 DNA & I 1 e
BN, ffiH E A9 DNA #6822 R I B LA DIG Fric iy
Kanamycin $U1E 3 K AE B8R 5T, 2258 A, & RIE R
e 251 s 1 R,
2.3 ZISHK E058Avir AU & M
2.3.1 MEKEHEHNELR, 7TLF HREK
E058 Avir i Az KB 1558 A B E0S8 #RAHMBL(&T2) .
2.3.2 HD-11 M F MR F0S8 N A RN
0.24% ,E058Avir N A # N 0.25% . 5 R Atk
E058 H Lt , 284S BRI HT A W I g ) - 10 AT b 25 1) 22
T (£3).
2.3.3 12 Hi#& SPF 3B AE A B8 % . K058 PR4ZAP4H
30 HHRFET= 27 H,FET-% N 90. 0% ; E058Avir £k
FERhZH 30 HASHRFETS 24 L LT 80. 0% , X iR 4]
10 HOSIRARAFET:, RAEMR 5 APk E058 (7] 25 7
ANRE(FRA) , BOCHIXGIR 25 2 FR RN R RE

bp
21226

5148
3530

2027
1584
1375

947

564

B 1. RZT#k E0S8Avir A Southern blot 43 #7

Figure 1. Detection of Kan'gene inserted into E058Avir pAPEC-02-
ColV-like plasmid DNA by Southern blotting. Lane 1 and 2 of pAPEC-
02-ColV-like plasmid DNA from E058 , EO58 Avir plus EcoR V; lane 3,
1 pg of pUC4AK (a plasmid with a Kan" cassette as positive control) plus
BamH 1. Each digested sample was resolved on a 0. 8% agarose gel and
visualized by ethidium bromide staining ( A). Southern blotting was
performed using DIG-labeled Kan® gene probe ( B). Lamda DNA/
EcoRI-plus-Hind III molecular size standards ( Fermentas) are shown in

base pairs on the left (lane M) .

357
30
25¢

2 20r

S 15
1.0
05
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[ 2. E058 #1 E058 Avir # 4 < i £

Figure 2. Growth curves of APEC strain EO58 and EO58Avir. Growth
curves of APEC wild-type strain E058 ( ¢ ) and EO58Avir ( A) in LB
broth at 37°C, respectively, and their ODg, optical density was checked

at different times.

3. MR EEIRIE
Table 3. Ingestion assays of bacteria into HD-11
Strain Percent of intracellular bacteria/%
EO058 0.24 £0. 000 19
E058 Avir 0.25 +0.000 2

R 4.12 BIRIGAEHIEIAL
Table 4. Embryo lethality of EO58 along with its mutant derivate

Strains Embryoinoculated Deaths Embryolethality/ %
NC 10 0 0

E058 30 27 90

058 Avir 30 24 80
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2.3.4 {k5hESIRIE . X £058 K 058 Avir #k43
M AR 10° CFU/mL, #5245 & (1) E058Avir 5
K058 1R &, 48 37°C 5385 , il HAE A TehitE LB
SRR B R A B CT (H, EOS8Avir Al
E058 A4 554+ HIRY CTAE A 0. 70, 1RAPSE SR ue 25
B 5 L, 22748 ¥k EOS8 Avir 1R A1
KAe I .

2.3.5 ZhESHIREER 24 h W38k,
R, 5REARA L, RAEE E058Avir /Y8 1

FEEEES (P <0.001) (&3), #Ah24 h 5, AR
E058 FECo I JHEIE U i e A K 5 v 7 400 v
4 B 2 8.8 x 10° CFU/mL. 8.7 x 10* CFU/g,
9.3 x10* CFU/g 4.7 x10° CFU/g 5. 8 x 10* CFU/g;
ZRAFKR EO058 Avir TE.Co ML JHE JELAE i A L &% ' ik
r 8 40 B AG: Y 4 I 45 CFU/mL (P <0.001) |
1.02 x 10> CFU/g (P <0.001).6.4 x 10° CFU/g
(P<0.001).6.5 x 10° CFU/g (P <0.001) .93
CFU/g (P <0.001),

6+ 6
(A) 59 B) ©
. 2e, LR
44 - hd ] -
~ - ~~ _ﬁh’ %k ik ~ Y3 -
é "ale é 4+ .y 'é 4 L -
£ 34 E LT £ . E . F
§ 15/ -.:-l 13, am
S 5 " = s =
E; S 2 # 21
14 []
n
O h hd G T T O T T
EO0S8 EO58Avir EO0S8 EO58Avir E058 EO0S58Avir
Strains Strains Strains
8 -
D) E) 61
. L []
_ 6 .. *kk _ o %8s ok
: TR
) Ny N [
E 4 e % E -.-
= an = - iy
& P24 .
—_— 2 - —_ D ———
0 T L g 0 T ¥
EO0S8 EO58Avir EO0S8 EO58Avir
Strains Strains

& 3. 21 Hi¥¥ SPF BER TR HilKE

Figure 3. Colonization and persistence in vivo of 21-day-old SPF chickens( P <0.001). A: blood; B: liver; C; spleen; D; lung; E: kidney.

3 i

B IRIAFF R A IR B R T BRI 5
Pkt ORI I, 520 75 77 [ 1 1 DI Rgid
ATEHE o 18 HIFEN E L7 200 T fE 35 ) S R A7
FEAL , A X A PR M SR AL e AR W A R S B
A4 LA, AT LA FRAT A0 20 1 i R 00 A 5 PR ) 2
Wy T SCRIIRE 8 ) 2 LA B0 7 75 1 ) A i
PRI 5 R 2 A 5 AR S D B 47 7 2 R A )~ D RE A
FEPRE T, AN R AT AR Al BRI t 22 Rk
S IE R Y, — gt £ 7 a3 ) 19 5T ) o

KRR I R A 55 P AR 9T & B, 1
% APEC 4 B bR R R, Hrh A 8 g 5 V8 78 1Y
BEJIR -, AR, esh R AR BRODL TR 40 <OAF 18 R 19 7
H L RKIBFFRE V B9 7= 4 Johnson 45 2006 445
R M 595 Bk APEC 73 25 Bk b, 15 Hi 1% 56 PR A7 4
I WA pAPEC-02-ColV [ fE7ERY 93 kb FIEE
FIDXI, T3 R AR SF X R AT AR X PR 43, RSP IX 3
HAL$5 sitABCD | aerobactin #29\ T LA K& iroA %
O At KRR R B, BT A X 2 N X
APEC Ttk x7122 REIIH & EEAEN . T34k,
JEIEXS APEC TE bR Y BOR AR U] | 75— 2650 56 vh
5T & B, K1 SRR O 26 T 80wt
FARSMH R T TW Bk F% 12 7 (SitABCD ) 5
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APEC SHF B & (aerobactin ) B4 1 M 52 1A ¥ i 79 2k
B ER Is A OC, B ATT A] BB [l I E A T pAPEC-
02-ColV TR Y PRSF X 20 (B EA 1438 2 A a7 1)
24, BEHAIFHR, ERAINX 2 NMREE
APEC EUjw M 0] 1Y OC & v A Wil , B = A7 1
W0 RSB AR XX 2 ANl S R S R
g7y IS APEC RIER

ACPA aerobactin 5 sit FRNTVE NI FENT S,
FIFH A DR A Red H2H RGN A 1 BL I 842
Pk EO058 Avir, I X EATTHEAT T — RV BURTEITST,
AR 25 SR R B, 58 AR BRI S AR BRAE AR K
B bV 25 5, U IH R PR B R I A S e 24 TR 1Y
K ASEEGM HD-11 AN HBE 12 H i SPF
XS IRBHE 3 S G0 235 R F B G AR MR B R AR I B 1A
BRER TR HARZE, 21 B SPF W31 540 ik
R, 5 2RA K B058 AHLL , R7ZFE 058 Avir 7E1i
0 XU 2 o A R D, E R E (P <
0.001) , X AT AESE FH T X IR B8 X 56 1) U AN
5100 AR APEC BURMERF S &, RN Bh &
S TN ol Gl s A N T A P W =1
aerobactin 5 sit #E9\ T 5 APEC H Kk E058 H UK
P G, R E B EOR T,

{HAS SR H B 02, APEC I 0% N 7 246 9E <A I
£ WITEEEZ T 2 4, APEC BIEURME R L2
A LRI ZE R, iRk R g 5, K
i LA APEC K058 #RIVIMELZ V01T 2 FIASFTF
R 3 MR G NI T X 42, o0 i) e OCHA AR ik
FHFRFERH chuT iroD iucD KHE T B A RK , TR
T Z RSN S AR RS, SPEF XS 20 1 1 56 26 BH A
FUPT TR R BRI iroD & R A4 1S SR B R A
(1 iucD F:H 5 APEC B P A #5m 1y AH G | T4
SPUMLT R FE ] chuT X HEOH M 5 A R
FRUAIEN] APEC B 1 15 4Pk 2 HEE

FATHI N WEE K Red B4 R G bl a1 2 48
6 T — IR A R AT R = R R 4
X R AT R 50 1 ) 5 i R HCRR B AR FH %) 23— F BIL
AL TR, R R — SR R 2P
AT, n#E A~ aerobactin Al sit P2\ F Hp BN FE
PR B A B BOw VR A . 1 TP A /Y E058 Avir
RASME EZER A Red [RNRE L0 5% 1% 4R 1A
i EmAMCE S, TR AE PCR 973 & FH, A
T BT A5, AT B AR AT Al B AT R AR ik

I A AR ZERE | 10T 17 A e A4y 2 3 PR il S ok, BF 5
SN DI REAY 2 T B, X — R Gl B BB A
PRI RRR T ik A A B, AR Bl B AR B0IR A,
AR GORE W T 22 PR AR SR D D BE BT 5T, A
i 5 PR 2 B AR i 5 PR 2 0] 4 iy 5 it i A — o
By TH,
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Construction of aerobactin and sit operon mutant of avian
pathogenic Escherichia coli E058 and evaluation of its
pathogenicity

Jielu Ling, Siyi Chen, Qingqging Gao, Huiqing Xu, Song Gao~ , Xiufan Liu
Key Laboratory of Avian Bioproducts Development, Ministry of Agriculture, College of Veterinary Medicine, Yangzhou
University, Yangzhou 225009, China

Abstract ;[ Objective] To elucidate the pathogenesis role of the vir region of APEC 02 strain E058. [ Methods ] The
gene aerobactin/sitABC operon knockout mutants EOS8 Avir of APEC E058 strain was generated using Red recombination
system. A series of pathogenicity tests including chick embryo inoculation, the competition experiment and the colonization
and persistence in vivo were used to evaluate the pathogenicity of APEC E058Avir and the wild-type strain E058.
[ Results | FO58Avir was similar to its parental strain E058 in the growth curves, invasion assays of HD-11 cell and in
viiro competition assay. In the colonization and persistence test, the recovery colonies of EO58Avir were significantly
decreased in all of the organs tested (P <0.001). [ Conclusions ] These results indicate that the virulence factors encoded
by aerobactin/sit operon genes were important for the pathogenesis of APEC E058.

Keywords: avian pathogenic Escherichia coli, aerobactin/sit operon, mutant, pathogenicity
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