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Abstract

Avian pathogenic E. coli (APEC) are responsible for significant economic losses in chicken industry, thus
identification of virulence genes and their prevalence can be helpful to preventative methods such as productions
of vaccine. The pathogenicity of APEC strains is due to a variety of several virulence factors that expressed by
several genes .In this study, 60 E.coli strains were selected from cases of avian colibacillosis in commercial broilers
from Golestan province. DNA was extracted by boiling method and three important virulence genes, iss, ompT and
iroN, were detected by multiplex PCR. iss is one of the important gene in increased serum survival. iroN involves
in iron acquisition mechanism and ompT encodes protease, which has been shown to cleave colicins. Prevalence
of iss, ompT and iroN genes were detected in 38/3%, 43/3% and 40% of isolates respectively and 35% of isolates
were positive for the presence of three genes altogether. With regard to final results and the existence of varieties
in frequency of these genes in different parts of the world it concluded that virulence factors were different in
different parts of the world because virulence factors are multifactorial phenomenon. It seems that these isolates

are opportunistic E.coli and because of existence of predisposing factors they could cause disease in poultry.

Key words: Escherichia coli, Avian colibacilosis, Virulence genes, Molecular detection, Iran
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53 d5 s bt il (J5 0l e 5l e S G wls
oS 0Ly BTBE 3l 5 i esls 13 555,550 oleues
S UPCR e 5 b5 S )+ 5 e, 3G s
235 b slses (Loading buffer) 108 ;L 3L 51 25 S
35 e s a3 S s S el 13 5 sla 038
SlBaads Ay Cle s gV SbOL 2 3 S s Jeate
0 sl sl Ky o e BB 53 J3 il 5 25 S
JAaEs Y e 4 Ll e Sl ) e 53 25 S
o3 UV 5 o oo O pdaed 5l e 5 A3 03l
ol s 55 ol n S oS b5 cass AL
s (Felix® 5050 Model, Biostep Co., Germany)
DNAJSJL‘:;JJJAJJ::S;HS;M\JSMJ_NY.JJ4:;9;7

N (DNA ladder, 100 bp, Fermentas Co., Spain)

(Swift maxi Model, ESCO Co, Singapoun JSGlus g0 5 53 e 55 5 San
Al o s Jlash OF 8l 5 Sl i 5 288 13
o 3 433 Y e 3l S tiles a5 AF 5 4l ol
38 sl ax s AY ol glad e VSl YO (gl
LY Sdas 3l 8 Sl a3 A (sl 5) 4B ok
5 (O JJJJ;) a3 ¥ Sdes ;\Jf JQLW a5 PA (Jlash)
adds ) Sdessl S Slaam 3 VY s olgous bl

Al
)'\ PCR d)..am a9y 8 &Lwtvi S 2})}53}&“
(EPS-600Z, Paya pajoohesh pars Co, Iran) 4 5 =l
S8BT e ol s eslinad TBE 3L 5 J5 (g5 o3 b e
»> (Ultra pure agarous) Yi -4l L 55,871 J5 %)

5wy LB s e 5 el | oyl > L TBE iL

\\rg



e 8130 g9 ety (IS 0450 3 ASbacis p D) (Lo dalaa ju iroN gisscompT Saa sla (oSt 9o (bl

Lld= Y2 s ompT O (%YAY) wluas YV s iss O a5
AL e 3 9o 50 (%0F ) 4l YF s iroN O 5 (%YY/Y)
O5 4w 5ol (YD) alus £ 5l i YY) ioman
ol 3l rl.,\S = Q007/5) ald= £v 3l ali=VE s W s
QYY) wla Fo 5l alas ¥ sl 5 5 ol ol
wld= Y 554 iroN 05 86 g ompT siss lal) s
5y Cude irON 3 ompT 5405 o 51 (%0) wlas £+ 5l

(\ o)u&ﬁ).p_?jfdj»)w\,b\)lss QJAS‘-;H:-):

A eslatal ans s

LDNA S,k L of alis 5 DNA sla kL odalin

Sleen b el ol b oVls s 0 S5 glasily sl
YV iss 05 lx DNA Wb sl o ulal ol ool
irON 03 (sl 5 5l Sk F45 ompT 05 (sl b r
Frys St 05 Y el Slslp e s Sl i OOF
sls olis Multiplex PCR SGsG L O s) APEC 31 aslie

asdllas 3 40 Eccoli slaalas s iroN g iss,ompT ool slgs Sl 3 SISl ¥ U

(Lo 53) alar Sl s Shesled
YA(/. ¥0) iss” iroN* ompT " \
Y(L YY) iss ™ iroN~ ompT* Y
Y (/. 0) iss” iroN " ompT* v
YY(/ 05/7) iss” iroN” ompT"~ ¥
\4 4 o] A\ Y \

¥ 5Y (e JxS ) DNA S)b s> 3 Ecoli glawlis ;s iroN jiss, ompT oi> slgs PCR Jpuams =) s

b e Vo) DNA s,V dron ompT wus slgs 0 dss,ompT was slgs 2 5 ¥ droN siss,ompT o= sl

AL o 5L iz 00 Sl s L

VY



VAN Gl p g 0 Lot p g Jlos 1Sty s (slgetn g3 e

Al o Aoy YANY aadllas ol 53 05 opl Slsl

4w ;3 APEC ;5 5 5 « iroN ompT la 03 JSlsl 3
PVIY= A/, (VA) o ys Vo /O-ANY 1S el s anlllae
i L5518 (VY) days VAL = ADIY 5 (1)) dwys
65 cnl sl b andllae cpl 3 oS ol J 55 cpl oo
Slalp sl ool s Aoy FY/F- YAN S5 @
YOIV oLl Ssae 5 lse 3l el la gaEcoli s iroN
(Nl e oMol A >

g APEC 550 doys 09/7 55 adlllas ol 3 ax 3]
o Ol Kas s Delicato (Lais Cab O 4w pl 3l plis
SIS s bl Ao )3 TV/O s 45T s S SolS
(PN 54 5 Sl gy O Sk

23 e en (iss, ompT, iroN) g3 pl e S|
APEC S g5 sl p 53 oS 63k a5
5y se o gie e asl 5 Sl Ws Calises Gbls s
FVs Losle ol el 5o Aoy o B4 (Y0
sl s

= Ole SAHIL gamt olaw §35 4 bl 1)
3lpe ol 31 S 02 e (Sl e 5 15 (ole ele
ESI ARt LS PR PR P
Sylge Aoy OF/F 53 ol 05 4w ol fUS &= Y
b s b p s e SLiy Sl Yl s 3L
datee Jolse 352 e 4y 4S5 wzus (Opportunistic)
Ll 33 (5555 5 are 2 shael Lol 5 (g ola oS
S a5 dlgdy bl Gl 2 (VA2 (ol 4 s
IS DSy s B oS A s i
23 oy p APEC 55050 5o i 6l Sl 2 5 55kl
(Multifactortal phenomenon) _kele Lo (glodsdg ol ol 5o =Y
Calis Jis (gl (YY) dzer oo 5 2Sly - S L
ksl 558t ki 4 by e Olades 4 S
St s LPS Y, JsS k| o sasn (JsS dhax
oty (F) ol ompA 5 ISS (TraT aer 5l >t ol

S ot 5 Lo

Dloss 3 slizal b s 53 5kl JS U255 5 K
Ll iy Gosn Joe Ol aag s 05 Se Ao b
o slie Gl s 4 o nl bl g Ol (e
sk SIS 3 aals s kilagdly st 5 S g STy
oSl Cole Wil Kl sledss 4 ax s ol
s o gl corlis Lals el cpl a8 edd G glass
ONVY) b o adlaie o 53 g1 Sl 3 s

APEC sla alus as s bLI | (godane Oladllas 5o
OVY) ol ok osls 0L soansdy ColV 35m 5
Jold 48 o astlid ey ColV 51 AT kb el O
salmochelin 5 iss ompT alex 31 Ol 5 OF ot
AONLls JAd Sl 53 &S LAL e (iroBCDN) operon
iroN «ompT 03 aw  Slgl b a5 esly 0L Olallks
Gl Sz 5l s QAN ) dss (AT
OB 5 Sl I (sla JSLiy (3l & s S5k 05 5L
2 05 i o S dus o Sl i ol
G 53 Ll e el ColV s Clabls 4L
oS &S (Commensal) o yau o e s 5l LAPEC
OANYNY) il

ol ealy OLES s £ Coglin oo LLI| cioman
DA 5 DSl 3 p e 4 Sl sla,y st (VW)
SAL LS ol & 15 e sk e A IS
el Sl S0P ol oladas L3S (6 SL ST
o d Saslis 3 &S 55k 0556 Gla JSLiy il e
OO)asl eiss 35l &

iss Jlsl 2 Lis aluses bla ys o el Sladlas ST s
Gl ol (3158 APEC 35050 55 o y3 VYZAY 550 5
APEC ,siss sl 3 Jb ol L (V4 AIVEIY N A)
OV Ol 53 asdllas ¥ 55 ((Vr) Ao ys OAD o 5o
Jism 05 5 (YY) Ao s TV/0 6 S 55, (OF) dm 3 7Y 5
S Sl J= s cplioad sds i1 (F) A YAD

VA



e 8130 g9 ety (IS 0450 3 ASbacis p D) (Lo dalaa ju iroN gisscompT Saa sla (oSt 9o (bl

References

1- Alinezhad 1. (2008), Drug resistance patterns of Es-
cherichia coli isolated from cases of avian colibacillosis in
Golestan province, Iran, D.V.M thesis, Karaj Islamic Azad
University, No. 862.

Ananias M., Yano T. (2008) Serogroups and virulence gen-
otypes of Escherichia coli isolated from patients with Sep-
sis. Brazilian Journal of Medical and Biological Research,
41: 877-883.

2-Barnes H. J., Nolan L. K. , Vaillancourt J. F. (2008) Coli-
bacillosis: In Y. M. Saif et al., Diseases of poultry, 12th ed.
Blackwell Publishing, Arres, IA. pp: 691-732.

3- Catana N., Popa V., Fodor 1., Méaroiu G. (2008) Molecu-
lar screening regarding the presence of the iss genes, fim H
and ompA at the E. coli isolated from the broiler chickens.
Buletin USAMYV Veterinary Medicine, 65: 310-315.

4- Catana N., Popa V., Herman V., Fodor 1. (2008) Phe-
notypical and genotypical characteristics of E. coli strains
isolated from avian colibacillosis outbreaks. Lucr. St. Med.
Vet., XXXXI: 340-343.

5- Delicato E.R., de Brito B.G., Gaziri L.C.J. and Vidotto
M.C. (2003) Virulence associated genes in Escherichia coli
isolates from poultry with colibacillosis. Veterinary Micro-
biology, 94: 97-103.

6- Dziva F. and Stevens M.P. (2008) Colibacillosis in poul-
try: unraveling the molecular basis of virulence of avian
pathogenic Escherichia coli in their natural hosts, Avian
Pathology, 37: 355-366.

7- Ganbarpour R., Sami M., Salehi M., Ouromiei M.
(2011) Phylogenetic background and virulence genes of
E.scherichia coli isolates from colisepticemic and healthy
broiler chickens in Iran. Trop Anim Health Prod, 43: 153-
157.

8- Jeffrey J.S., Nolan L.K., Tonooka K.H., Wolfe S., Gid-

V¥a

S 05 ol it oty ol 556 e i s
O (s 8 55 (Slima i Ll3Jl 05 S, ) g ke o 555 o
cilse glad g aS Sl pae O pl 5 e 5 S
S el sleals 3l ol Sbows 8l Ll 55 s APEC
5 Slgran 353 e sleiy ol by (YY) S aslizd
PV 3t s T sl bl sl 55516 il 3551 (sl
Oloyor 5sb 4 05 4w onl b 35l5e 2ty 53 S Ll 51
s g5 el 3l oS g 4yl | (O6Y0) ixdls g
£5s 8 sy o D ) 4 ol (O60F/9) izl
Sodkd Zhabloes adlate 55 Olajen sb 4 Vgane 1G5
(Conserved portion ColV plasmid) L. ColV
2 hed opl sy pde b ossrs Sk S ol

YNV ol anlllas 5550 SLAE coli



VAN Gl p g 0 Lot p g Jlos 1Sty s (slgetn g3 e

dings C.W., Horne S.M., Foley S.L., Lynne A.M., Ebert
J.0., Elijah L.M., Bjorklund G., Pfaff-McDonough S.J.,
Singer R.S., Doetkott C.(2002) Virulence Factors of Es-
cherichia coli from Cellulitis or Colisepticemia Lesions in
Chickens. Avian diseases, 46: 48—52.

9- Jin W.J., Zheng Z.M., Zhang Y.Z., Qin A.J., Shao H.X.,
Liu Y.L., Wang J., Wang Q.Q. (2008) Distribution of Vir-
ulence-Associated Genes of Avian Pathogenic Escherichi-
acoli Isolates in China. Agricultural Sciences in China, 7:
1511-1515.

10- Johnson T.J., Siek K.E., Johnson S.J. & Nolan L.K.
(2006) DNA sequence of a ColV plasmid and prevalence
of selected plasmidencoded virulence genes among avian
Escherichia coli strains. Journal of Bacteriology, 188: 745-
758.

11- Johnson T.J.,Wannemuehler Y.,Doetkott C., Johnson
S.J.,Rosenberger S.C. and Nolan L.K. (2008) Identification
of minimal predictor of avian pathogenic E.scherichia coli
virulence for use as a rapid diagnostic tool. Journal of clini-
cal microbiology, 46: 3987-3996.

12- Mellata M., Dho-Moulin M., Dozois C.M., Curtiss
IIT R., Brown PK., Arné P., Breé A., Desautels C. & Fair-
brother, J.M. (2003). Role of virulence factor in resistance
of avian pathogenic Escherichia coli to serum and in patho-
genicity. Infect. Immun., 71: 536-540.

13- McPeake S.J.W., Smyth J.A., Ball H.J.(2005) Charac-
terisation of avian pathogenic Escherichia coli (APEC) as-
sociated with colisepticaemia compared to faecal isolates
from healthy birds. Veterinary Microbiology, 110: 245-253.
14- Nakazato G., de Campos T.A., Stehling E.G., Broc-
chi M., da Silveira W.D. (2009) virulence factors of avian
pathogenic Escherichia coli(APEC).Pesq. Vet. Bras, 29:
479-486.

15- Parreira V.R., Arns C.W., Yano T. (1998) Virulence fac-

tors of avian Escherichia coli associated with swollen head
syndrome. Avian Pathology, 27: 148-154.

16- Pfaff-McDonough S. J., Horne S. M., Giddings C. W.
, Ebert J. O., Doetkott C., Smith M. H. , and Nolan L. K. (
2000) Complement resistancerelated traits among Escheri-
chia coli isolates from apparently healthy birds and birds
with colibacillosis. Avian Dis. 44:23-33.

17- Rodriguez-Siek K.E., Giddings C.W., Doetkott C.,
Johnson T.J., Nolan L.K. (2005) Characterizing the APEC
pathotype, Veterinary Research, 36: 241-256.

18- Sampaio Baptista A.A., Kobayashi R.K.T., José Venancio
E., Vidotto M.C.(2010) Cloning, expression and sequence
diversity of iss gene from avian pathogenic Escherichia
coli (APEC) isolated in Brazil. Ciéncias Agrarias, 31: 723-
732.

19- Someya A., Otsuki K., Murase T. (2007) Characteri-
zation of Escherichia coli Strains Obtained from Layer
Chickens Affected with Colibacillosis in a Commercial
Egg-Producing Farm. J. Vet. Med. Sci. 69: 1009-1014.

20- Vandekerchove D. (2004) Colibacillosis in battery-
caged layer hens: Clinical and bacteriological characteris-
tics and risk factor analysis, Thesis submitted in fulfilment
of the requirements for the degree of Doctor (Ph.D.) in Vet-
erinary Sciences. Ghent University, Belgium.

21- Won G.Y., Moon B.M., Oh 1.G., Matsuda K., Chaud-
hari A.A., Hur, J., Eo, SK., Yu, I.J,, Lee, Y.J., Lee, Y.S.,
Kim, B.S., Lee, J.H. (2009) Profiles of virulence-associated
genes of avian pathogenic E.scherichia coli isolates from

chickens with colibacillosis. J. Poult. Sci., 46: 260-266.

VO



