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Abstract: [ Objective | To investigate the distribution of phylogenetic clustering and virulence gene in
Escherichia coli from diarrhea dogs in Chengdu. [ Method | PCR method was used to identify the phylogenetic
clustering of 30 strains isolated from diarrhea dogs from Chendu and the distribution of 17 virulence genes.
[ Result ] Phylogenetic clustering results showed that the 30 strains isolated from diarrhea dogs , belong to group
A(53.33%,16/30) , group B1 (23.33% 7/30) and group D (23.33% 7/30).Group B2 was not detected. Among
the 17 virulence genes, fimC had the highest detection rate(96.67%,29/30) ,followed by sitA (66.67%, 20/30),
ompT(46.67%,14/30) ,iss (16.67%, 5/30) , fyuA (16.67%, 5/30) , Irp2 (16.67%, 5/30) , iroN (13.33%, 4/30).
papA, tsh, hlyF, hiyA, cvaC, astA, estA, estB, eaeA and elt were not detected. [ Conclusion | The 30 strains
isolated from diarrhea dogs from Chengdu showed high diversity in phylogenetic clustering and high detection
rate of virulence genes.

Keywords: Escherichia coli; phylogenetic clustering; virulence gene; canine origin
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2xTaq PCR MasterMix .DL2000 DNA Marker S 4R ZH DNA 2GR &0 T RARAEPGIA R A F
1.2 7
1.2.1 20 DNA#9FREC SR FH RS W) 40 18 3 R 20 DNA $2 UK & A TR
122 WA ZAARMNYFEARFEARRINHAF5] S5 CERA- 12111519, 5197 90 L% 1. 519 H
R AR YA RA R AL, PCR RN 51452 SCHk[4-12]8817 .
123 KWBEFHWAEENSBEE 2% Clermont 5 ST 1 )5 35, K F PCR Y71 chud | yjaA Fil
TspE4.C2 FEDR AR 38 45 508 KI5 A 850 A TE R (chud Tl TspE4.C2 HE K9 G 25 4 g BIYE) (BL R
F (chud P 325 N T TspE4.C2 BHE ) (B2 EZ (chud Fl yja 37384 45 S 252 FHA: ) 1 D #E 2R (chud FHE
M yjaA BAVE)
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M5 1.2.6.7.9.10,11.13.18.25.27.34 .36 .39 .40 F141) ; B1 BE Z 5 23.33%(7/30, Ekk %= 3.4 5.8,

21.23f138) ; D#EAR (5 23.33%(7/30, WAL 5 14,28 .29.31.32 .33 f137) s Kkt B2HE & .
®1 AERSGHUSBESSHERSIWET

Tab.1 Primers used for phylogenetic clustering and virulence gene application in this study

A FH(5—3") F=H/bp
Gene Sequence(5'—3") Product
P1:GACGAACCAACGGTCAGGAT
chuA(7150945)"™! 279
P2:TGCCGCCAGTACCAAAGACA
TR R G AL S TR A 2 A(948515)0% P1:TGAAGTGTCAGGAGACGCTG -
a.
Bacterial phylogenetic genes 7 P2: ATGGAGAATGCGTTCCTCAAC
P1:GAGTAATGTCGGGGCATTCA
TspE4.C2(CP023165.1)™ 152
P2:CGCGCCAACAAAGTATTACG
P1:GGAACGGCAGAGGTTAATCTGCAG
eaeA( AHB39871.1)" 346
P2:GGCGCTCATCATAGTCTTTC
) P1:GGAAATAACATTCTGCTTGC
fimC(QBQ68960.1)" 288
P2: TTTGTTGCATCAAGAATACG
P1:GGAACGAACGCAGAAACG
papA(AAL67417.1)" 297
P2:CGCAATGGGCGAATACTT
P1:GGGAAATGACCTGAATGCTGG
tsh( AAA24698.1)° 420
P2:CCGCTCATCAGTCAGTACCAC
P1:GGCGATTTAGGCATTCCGATACTC
hlyF(QBQ68845.1)" 599
P2:ACGGGGTCGCTAGTTAAGGAG
P1:CACACGGAGCTTATAATATTCTGTCA
hlyA(AWU48081.1)"" 321
P2: AATGTTATCCCATTGACATCATTTGACT
P1:AGGGGGCACAACTGATTCTCG
sitA(QB()68960.1)" 608
P2:TACCGGGCCGTTTTCTGTGC
P1:CAGCAACCCGAACCACTTGATG
iss(AAD41540.1)"! 323
P2:AGCATTGCCAGAGCGGCAGAA
LR i T(QBO68846.1)" P1:ATCTAGCCGAAGAAGGAGGC 559
om .
Virulence gene P P2:CCCGGGTCATAGTGTTCATC
P1:ATCCGATAAGATAAAAAGGAGAT
cvaC(QBQ68873.1)" 410
P2:TAGACAATCCACCAAGAAGAAATA
P1:GGCGTTACTATCCTCTCTAT
elt(NP_793040)"" 272
P2:TGGTCTCGGTCAGATATGT
P1:CAACTGAATCACTTGACTCTT
estA(14576836)" 158
P2:TTAATAACATCCAGCACAGG
P1:TGCCTATGCATCTACACAAT
estB(QFU35666.1)!"! 113
P2:CTCCAGCAGTACCATCTCTA
P1:TGCCATCAACACAGTATATCCG
astA(VWQ02710.1)™" 102
P2:ACGGCTTGTAGTCCTTCCAT
P1:AAGGATTCGCTGTTACCGGAC
Irp2(ASS36195.1) 267
P2:TCGTCGGGCAGCGTTTCTTCT
P1:GCTTTATCCTCTGGCCTT
FruA(AAP70282.1)" 947
P2:GGCATATTGACGATTAAC
_ P1:AAGTCAAAGCAGGGGTTGCCCG
iroN(QFN51212.1)" 667

P2:GACGCCGACATTAAGACGCAG
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22 RBEXRGEFEHENERNPCRY EBER

17 FpaE 13 R fim C A 8 5 R 96.67%(29/30) 5 Hik A sitA 66.67%(20/30) ;0mpT 4 46.67%(14/
30) 5 fyud h 16.67%(5/30) 5iss A 16.67%(5/30) 5 Irp2 4 16.67%(5/30) ;iroN A 13.33%(4/30) ; KA H 75 )
FEK papA tsh \hlyF \hlyA .cvaC \astA estA .estB eaeA .elt. PCRY HEEERILE 1-7,

M N P 1 2 3 M N P 1 2 3

2000bp
1000 bp

2000 bp

1 g(s)g };p 750 bp
P
500 bp 496 bp
500 bp 250 bp
250bp 288 bp 100 bp
100 bp
M:DL 2 000 DNA Marker; N : [ % i ; M:DL 2 000 DNA Marker; N : P45 Bt s P2 BHIAERS I ;
P BHPEXT IR 5 1-3 F R 3B fimC PR 1-3F/R 53 omp T PHA:AR
M:DL 2 000 DNA Marker;N:negative control; P: positive M:DL 2 000 DNA Marker; N:negative control; P: positive
control; From 1 to 3 for partial positive strains of fimC control; From 1 to 3 for partial positive strains of ompT
Bl 1 53 fimC PCR i vk 2 P2 353 ompT PCR =4 1 L bk 4%
Fig.1 Agarose gel electrophoresis results for Fig.2 Agarose gel electrophoresis results for
PCR products of fimC PCR products of the ompT
M N P 1 2 3 M NP1 2 3
2000 bp
2000 bp
1000 bp
750 bp 1000 bp
500 bp 667 bp 750 bp
250 bp 500 bp
250 bp 270 bp
100 bp 100 bp
M:DL 2 000 DNA Marker; N : B4 i ; M:DL 2 000 DNA Marker; N : [ %5 8 P - BHA4: % Fi 5
P FEPEXT R 5 1-3 7R EB 4 iroN FHPERE 1-3 LR B4 Irp2 FATERE
M:DL 2 000 DNA Marker; N:negative control ; P: positive M:DL 2 000 DNA Marker; N:negative control ; P: positive
control ; From 1 to 3 for partial positive strains of iroN control; From 1 to 3 for partial positive strains of /rp2
E 3 #B4riroN PCR =4 i Lk 45 1 &4 F5> Irp2 PCR =41 e Tk 45 R
Fig.3  Agarose gel electrophoresis results Fig.4 Agarose gel electrophoresis results
for PCR products of the iroN for PCR products of the Irp2

23 KBBRFEVTHSHERETER

I 3R 2 AT, 30 MR A3 B AR LA 11 Fp iy BRI G, Hoh FZ R 4R ST fimC (5 16.67%,
Wk 54 1.2.6.9.11) fimC+sitA( 7 16.67% , W5 7 5.10.23.25.28) \fimC+ompT( 5 16.67% , #
5K 13.32.33.38.41) fimC+sitA+iss+ompT (5 16.67% , Eitk4i 5 4 14.31.36.37.39) .
24 AEAMBAGBEAEESHERNETER

H1 2 3 AT, A () R IRE K 10 A R s 1 2 ) BE DR A 22 e, AR 7 00 R RIS A 1R DL A 7 40 A
SfimC sitA T8 3 Fh A B ep 141 15 50% LA L, Horh 35 3 3 X fim C 78 3 Fp 43 BB o f5c i U5 Irp2 fyuA LiroN #5
T RITE 50% AR o AR AS [FIHE 2R 450 8 0 BE D 09SO0 AT 40, A VB BE R B A R S Y T B )
D RERAHEN Irp2 fyuA LiroN
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M NP 1 2 3 M NZP1 23

2000bp 2000 bp
1000 by
1000 bp 750 bﬁ
750 bp 608 bp
500 bp 200 :p
250 bp 323bp 1(5)ng
100 bp P
M:DL 2 000 DNA Marker; N : [F#4:%f H s P2 BHIAERS B ; M:DL 2 000 DNA Marker; N : [ P4XS 1 5 P2 XS I 5
1-3 7R iss PHTERE 1-3 F7R TR sitd FATERE
M:DL 2 000 DNA Marker; N :negative control ; P: positive M:DL 2 000 DNA Marker; N:negative control; P: positive
control; From 1 to 3 for partial positive strains of iss control ; From 1 to 3 for partial positive strains of sitA
El5 &5 iss PCR I HLK SR El6  #57sitA PCR =P Bk 45 5
Fig.5 Agarose gel electrophoresis results Fig.6 Agarose gel electrophoresis results
for PCR products of the iss for PCR products of the sitA
kY . M N P 1 2 3
3 it it

AR XF 30 BRME TS R IR R A R AT R 58
PEAL TP RERT Y, 45 2R 7 30 MR B ik 0 il s 1 A

(53.33%) .B1(23.33%) .D(23.33%) BEZ , Horp i 34 20000

FER 0 A BEZ %5 B RE LT S 4 R — 5, A soeg %47bp

5 B1BEAE T HARBHESOR D B8RS 1 e

5 A AR, (H 2 1 3 0 s 1 AR ] 25 [k 100bp

e [ A S BLREARJE TR 80w AL X 5 A M:DL 2000 DNA Marker;N: FFIPEXT I8 ; P BRI IE
55 TR MR VS RIE KR A AT & o SR 2 13T fyuA FEIHERR

%ﬁjt% jﬁé% TE*]‘ A l% B1 gi /% TZE Ilﬁ % ;:P Xd—j‘tﬁ% E{J M:DL 2 000 DNA Marker; N: negative control; P: positive control ;

[ IJILJ From 1 to 3 for partial positive strains of fyuA
Al N i
o &7 43 frud PCR =8 R Ik 45
£y 58, T S 7, 3% 3 )
j(%i‘gi%ﬁ‘ ] IEIL__‘% I @k%lﬁg’éﬁ B/‘J Igﬁﬁ% ) ;H\: Fig.7 Agarose gel electrophoresis results for PCR products of the fyuA

FowtE FE SR E R DU ISR T REE

it R B M 2R 8 A K A W BT S ) R DG B A O, AT TRE T B A0 TR i A, T A= W I, 47l 0 R A B AR B 57
Wy Joe , B I 8 BB LR 03, B KT 5 R 4 B IR R T o R AT ™ A R 1 5 0 R 7
JE P HEURME B B R, AR fimC(96.67%) \sitA(66.67%) .ompT(46.67% ) B 11 3 R H 2R
oAy , AR S Iy R 5 K A 11 5 | IS B0 A DG . BT R (fimC) 217 1 R AR AT
W (ETEC) i F 25 I, W12E 4 & Bk ETEC B J5 % TR UK BERE VS BT sk mse T . Bt R B
T B ETEC 26 MM T4 32/ b 4 e g , i A N e e VBB A B0 R R BURPE M,
AHIFFE TP B R 28 (fimC) WK 38 5 T SCIRM IR MR R 45 5, 1T BB AR U6 1) TR AR 4 5 RS R VR AH G o
YD AETE 75 TR OT R R ia 2SI ] (sitd ) J 4l I i 040 B 1 I B [N, A0 P gk as 28 B I i
tA) 5 T SCIRMI A G 45 5, I sid 78 K AT B BOm o B b R G EEIER . R E ST AN
CompT iss ) W& T 240 TR 48 B AT INLTE I VE T, g i 5 L8R ZR 56 B IR 7, S ERIN IS WA B
BEol R DG R, AR O R IS (omp T iss ) HKG H 238.5 20 35 AE R AIF 5 25 SR A — 2, i F SciE™!
MIRFTRZE A o BRI HE ] (iroN \fyuA (Irp2) JE 40 B 75 7 B (HPL) (4 55 2235 J) B, # VRSl HPT 2 75
FEAE R 8 B, HPT AR KM AT B8 31 22 (9 35 07 X7, HPL A A HE 238 380055, 181 R 1) 80093 2t ] Il
B, ARG TS AR T L fruA (16.67%) Irp2(16.67%) LiroN(13.33%) , 45 e 55 40 T S ff 5 e AR
— 3 AR T SCUR I AT SR 25 R . A BB DA TR I R A A A S TR, RIS B
K g 57 w7 1 I H G VL fimC (16.67%) , fimC+sitA (16.67%) , fimC+ompT (16.67% ) , fimC+sitA+iss+
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Tab.2 Test results of 30 Escherichia coli virulence gene

EVIE o TR G PR /%

Virulence gene Strain number Positive rate
fimC 1,2,6,9,11 16.67
sitA+ompT 18 3.33
SimC+sitA 5,10,23,25,28 16.67
fimC+ ompT 13,32,33,38,41 16.67
fimCHfyud+ sitA 7 3.33
fimCsitA+ompT 29 3.33
fimC+Irp2+hlyA 34 3.33
SimC+iroN+sitA+iss 21 3.33
SfimCHfyuA+Irp2+sitA 3.4 6.67
SimC+sitA+iss+ompT 14,31,36,37,39 16.67
fimC+iroN+sitA+isstompT 27 3.33
SimC+fyuA+Irp2+sitA+ iroN 8 3.33
SimC+fyuA+Irp2+iroN+hlyA+sitA+iss 40 3.33

R3 TEMBXGERAFSNEREGTERL

Tab.3 Distribution of virulence factors in phylogenetic groups from Escherichia coli isolates

AT R g 5 PR TR (ARG HH 3R /9% )

Different strains carrying virulence genes(The detection rate )

VIR

Virulence gene

A(n=16) B1(n=7) D(n=7)
fimC 15(93.75) 7(100) 7(100)
sitA 9(56.25) 6(85.71) 5(71.43)
ompT 7(43.75) 1(14.29) 6(85.71)
Irp2 2(12.5) 3(42.86) 0
fruA 2(12.5) 3(42.86) 0
iroN 1(6.25) 3(42.86) 0
iss 2(12.5) 1(14.29) 2(28.57)

ompT(16.67%)4 FAL G0 . FAHRHF W Pk i fimC(18.2%) , SAMF 57— 5, (B 55 %
B 1 BE 1R LA hiyA Tl sfa R 3, 3XFR 22 5 0] BB 5 FORE SO R P B B IRAE R I F B WA G BEISMIFAE
45 SRARTIE SRR R 1 B0 M 5 F ) AL G T U S O YR A3 B B R B0 1 25 R TR B — DAY
ARG X 30 W43 25 T AR b DX IE VS KR R 35 A D ) 3 0 B DR SRR A3 B R AT T RS 5E, itk — 20
WEFE RIE K A v 2 1 3 R 5 8RRt =%
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