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0 0/6 *° K-12 MG1655
o1 02 078 90
) 18 Escherichia coli DH5a

018 078
02 088 OI1 026 04 O1 0127 0131 10

LB 37°C
Ampicillin 100pg/mL IPTG 150pg/mL X-Gal 15pg/mL

1.1.2 BD Clontech

K1809-1 PCR
PCR
TaKaRa pGEM-T easy Vector
Promega DIG
Roche DNA
1.2
DNA CTAB/NaCl °
BD Clontech

DNA Rsa 1

30471281

E-mail chenxiangjs @ 126. com

H 078
APEC E037 K-12 MG1655 02
EO058 E526
“ 863 " 2003AA222141
Tel 86-514-7991448 Fax 86-514-7972218 E-mail gsong@yzu.edu.cn
1978 -
2005-01-30 2005-06-09

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



2005 Vol.45 No.5 681
PCR 25uL 5
10 x PCR 15Smmol/L. Mg®*  2.5uL
2.5mmol/L. dNTP 2puL. PCR Primerl 1pL. DNA 2.1 APEC E037
1pl 3ng  Tag DNA 1.5U Clontech
25pL 94°C 30s 65°C 30s 72°C 90s 25% APEC E037
25 72°C Smin PCR 1pL tester K-12 MG1655 driver
1 40 Il 25uL  PCR DNA  Rsa |
10 x PCR 15mmol/L. Mg*  2.5uL PCR
2.5mmol/L.  dNTP 2pl. Nested Primerl/2R 1pL 200 ~ 2000bp PCR
Taqg DNA 1.5U 25uL Dig-E037 Dig-K12 MG1655 Southern
94°C 30s 67°C 30s 72°C 90s 12 1
72°C S5min PCR pGEM-T easy PCR pGEM-T easy Vector
Vector DH5a 300
AIX nested PCR
Ampicillin LB 17
7 DNA 180 ~ 1519bp
nested G+C 31.8% ~58.5% 1
1.3 Southern !
tester  driver DNA Rsa |
SSH PCR
Southern
1.4 DNA 1 PCR Dig-E037 Dig-
DNA K12 MG1655  Southern
Fig.1 Southern hybridization analyses using E037 and K12 MG1655
DNA Rsa | -digested genomic DNA as probes to secondary PCR of subtractive
. . . hybridization samples
National Center for BIOteChHOIOgy Information Southern hybridization analysis of PCR product probed with diglabelled
NCBI BLASTN 1. E037 Rsa | -digested genomic DNA 2. K12 MG1655 Rsa | -digested
genomic DNA.
1 APEC E037
Table 1 Summary of BLAST search of avian pathogenic E. coli strain E037-specific clones
SSH Insert S homol Seor E val G+ C% GenBank
fragment  size/bp equence homology core value content accession No.
ecs-1 765 Colicin  immunity proteinE6 E . coli 632 e-178 46.1 M31808
ecs-2 629 mobA  low molecular weight plasmid I S . enteritidis 662 0 50. 6 AF218051
ecs-3 409 mobA  low molecular weight plasmid I S enteritidis 803 0 50.1 AF218051
ecs-4 342 mobA  low molecular weight plasmid T S enteritidis 638 e-180 51.2 AF218051
ecs-5 736 mobA pOSAKI E. coli 1150 0 50.8 AB011548
ecs-6 534 rrt  low molecular weight plasmid 1 S enterisidis 997 0 31.8 AF218051
ecs-7 1519 rrt csp unknown low molecular weight plasmid I S. enteritidis 1701 0 47.5 AF218051
ecs-8 984 Unknown rrt  low molecular weight plasmid T S. enteritidis 1772 0 39.4 AF218051
ecs-9 629 rep protein  pColE2  E. coli 285 Se-74 58.5 D30057
ecs-10 649 Rep protein  pColE9  Shigella sonnet 1122 0 54.9 D30061
ecs-11 594 Rom pSFDIO S. choloraesuis 916 0 55.6 AY048853
ecs-12 215 Unknown low molecular weight plasmid I S. enteritidis 266 2e-68 54.4 AF218051
ecs-13 689 Unknown pCRP3  Citrobacter rodentium 1179 0 51.1 AF311902
ecs-14 801 Unknown pCRP3  Citrobacter rodentium 1104 0 55.2 AF311902
ecs-15 180 BioA  Shigella Flexneri 317 6e-89 55.6 AEO015101
ecs-16 330 CysG E. coli 630 e-178 53.3 AE000412
ecs-17 220 efp _elongation factor p E. coli 396 e-108 50.9 X61676
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17 7 216 ~ 1201bp G+C
DNA 34.6% ~56.1% 2 32 14
2 DNA DNA
1 2
2
2.2 APEC E058
EO058 32
2 APEC E058
Table 2 Summary of BLAST search of avian pathogenic E. coli strain E058-specific clones

SSH Insert G+C % GenBank
fragment Size/bp Sequence homology Score £ value content accession No.

aec-1 576 repA6 repAl E. coli 1096 0 48.6 AF550679

aec-2 1144 sopA sopB plasmid F E. coli 2189 0 46.3 AF550679

aec-3 721 Nostoc sp. PCC7120 transposase plasmid F E . coli 731 0 48.4 AF550679

aec-4 933 finP tra] traY plasmid F E. coli 1818 0 34.6 AF550679

aec-5 586 pColV-K30 E. coli 1124 0 44.7 AJ223631

aec-6 697 p300 iro gene cluster E. coli 1350 0 47.6 AY205565

aec-7 412 p300 iro gene cluster E. coli 817 0 42.5 AY205565

aec-8 652 tral lipoprotein  E. coli 979 0 49.2 X14566

aec-9 253 Aerobactin receptor gene pColV  E. coli 486 e-134 53.8 X05874
aec-10 550 Colicin  plasmid Colla-IHE3113 colicin  E. coli 1061 0 42.0 U15625
aec-11 321 Bacteriophage V. UPEC 589 e-165 56.1 AE016765
aec-12 792 Putative prophage T4-exclusion protein gene E. coli 1172 0 41.9 AF493797
aec-13 616 orfl5  phage Mu DNA circulation protein N Shigella flexneri 1047 0 54.1 U82619
aec-14 594 DNA damage inducible protein 1 UPEC 301 8e-79 40.1 AE016764
aec-15 304 Cell division protein fisk UPEC 609 e-170 51.3 AE016758
aec-16 367 mb  exoribonuclease I degradation of RNA UPEC 696 0 54.8 AE016760
aec-17 424 Hypothetical lipoprotein yddW precursor UPEC 825 0 53.3 AE016760
aec-18 393 Nitrate sensor protein narX UPEC 779 0 55.0 AE016760
aec-19 893 Pseudogene  UPEC 511 e-142 56.1 AEO016761
aec-20 259 Pseudogene  UPEC 448 e-135 55.4 AE016761
aec-21 230 Putative adhesin UPEC 432 e-118 53.5 AE016768
aec-22 478 melR  Melibiose operon regulatory protein  UPEC 928 0 50.0 AEO016771
aec-23 321 Hypothetical protein yjjY UPEC 597 e-168 34.9 AE016772
aec-24 270 serB  Serine biosynthesis UPEC 511 e-142 55.6 AE016772
aec-25 639 TspEL5.D11 neonatal meningitis E. coli 418 e-114 44.3 AF222160
aec-26 603 E8 neonatal meningitis strain specific DNA sequence E . coli 452 e-124 46.4 AF222088
aec-27 1024 cvaB  the secretion of colicin V. E. coli 678 0 53.4 X57524
aec-28 216 Sur E gene E. coli 404 0 55.1 107942
aec-29 465 Large terminase subunit  Shigella flexner 884 0 53.1 U82619
aec-30 1201 Unknown UPEC 2298 0 40.1 AE016759
aec-31 1199 Unknown UPEC 2313 0 40.4 AE016759
aec-32 372 Unnamed protein  E . coli 674 0 51.1 D90750

I 9 10
APEC 25
! APEC DNA driver DNA
tester SSH
8
APEC F037
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17
3 1 ecs-9 \Y
pColE2 ColE2 ?
5~ 11kb 10~ 20
ColE2
ecs-10 pColE9
pColE2 7
I
I Retron
DNA 1 1 Calnek B W.
13 ) 1999 158 - 171.
ecs-11 RNA I ?
1999 30 2 164-171.
ecs-17 P 3 Diatchenko I Lau Y F C Campbell A P et al. Suppression
3 ecs-13 ecs-14 subtractive hybridization A method for generating differentially
APEC EO058 regulated or tissue-specific ¢cDNA probes and libraries. Proc Nail
32 Acad Sci USA 1996 93 12 6025 - 6030.
4 1 4 Stocki S I Babiuk 1. A Rawlyk N A et al . Identification of genomic
differences between  Escherichia coli strains pathogenic for poultry
aecS aec-6 aec-7 aec-9 APEC and E. coli K-12 MGI655 using suppression subtractive
pCOlV pCOlV hybridization analysis. Microbial Pathogenesis 2002 33 6 289 —
APEC 298.
aec-6 7 3 101
1999 21 1 13
N -16.
6 Ausubel F Brent R Kingston R E et al .
APEC aec-8 1998 .
traT tral APEC 7 Sambrook J Russell D W.
TraT 2002.
8 Dozois C M Daigle F Curtiss R TII. Identification of pathogen-
specific and conserved genes expressed in wivo by an avian
tra F pathogenic  Escherichia coli strain. Proc Natl Acad Sci USA 2003
aec-2 aec-3 aec-4 F 100 1 247 -252.
N 9 1
v n 1999 39 6 521-526.
2 aec-11 aec-12 10 !
aec-13 200
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11 Christie P J Vogel J P. Bacterial type IV secretion conjugation
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3 Microbiol 2000 8 354 - 360.
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Identification of genomic differences in avian pathogenic Escherichia coli using suppression
subtractive hybridization analysis

CHEN Xiang ZHAO Juan GAO Song” JIAO Xin-an LIU Xiu-fan
Animal Infectious Diseases Laboratory — Ministry of Agriculture  Yangzhou University ~ Yangzhou 225009 China

Abstract To identify unique DNA fragments associated with avian pathogenic Escherichia coli strains suppression
subtractive hybridization SSH was used. The genome of nonpathogenic £. coli K-12 strain MG1655 was subtracted
from the genome of avian highly pathogenic strain E037 serotype O78 resulting in the identification of 17 specific
fragments. And the genome of avian low pathogenic K. coli strain E526 serotype 02 was subtracted from the genome
of avian highly pathogenic strain E058 serotype O2 resulting in the identification of 32 specific fragments. Sequence
homology analysis was done and four types of fragments were identified plasmid sequences phage sequences sequences
with known function and sequences without any currently known function. And 12 specific fragments that were not found
in E. coli K-12 were identified from two avian E. coli strains. The results suggested that there were some genetic
differences between the highly pathogenic strains and low pathogenic or nonpathogenic strains.

Key words Avian pathogenic Escherichia coli  Subtractive hybridization Genomic differences
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