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Fig.1 The amplified products of rtDNA gene by PCR. 1. The amplified
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Fig. 2 Identification of pCR2.1-rm by digestion with restriction
endonucleases. M. Generuler 1kb DNA ladder marker 1. pCR2.1-rm
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2.3 APEC E037 SCOTS
APEC
K-12 3 SCOTSs 3
c¢DNAs
31  E037 aec
16 aec 15
aec 3
31
6
2
2
1
1
31 2 aec
1 aec LPS 4
aec 14 aec
2 aec
8 aec
LPS
3
APEC
SCOTS

© PERZFRHEPRETATIESRRNAhtto: //journals. im. ac. cn



410

CHEN Xiang et al ./ Acta Microbiologica Sinica 2007 47 3

1 SCOTS APEC
Table 1  Avian E. coli pathogen-specific aec clones identified by SCOTS

Functional group

Homolog  source

Accession no. of
aec homolog

Function

Adherence
aec- 1 piliN  R721 AP002527 R721 plius assembly
aec-2 tsh  pAPEC-1 AF218073 Hemagglutinin
LPS synthesis
aec-3 waaO E . coli ¥470 AF019746 LPS core biosynthesis
Iron-responsive
aec-4 iwtA  ColV X05874 Aerobactin p
aec-5 iucA  ColV X76100 Aerobactin synthesis p
aec-6 iroC  E. coli 536 X16664 Putative ABC transporter A
aec-7 YPO3000 Y. pestis CAC92244 Putative ABC transporter A
Plasmid function
aec-8 to aec-10 ColE2-type plasmids D30057 Replication  relaxation
aec-11 12 ColE4  Shigella sonnet D30059 Replication  relaxation
aec-13 mobA 0157 H7 Y14016 Rep protein
ee 14 10 aee- 17 mobA !({w.m()lecular weight plasmid T AF218051 Enablf-:s conjugational Transfer of the
S . enteritidis plasmid
aec-18 traV S. typhi AB027308 Nucleotide-binding protein
aec-19 traT  pO157 Uo1159 Exclusion serum resistance
aec-20 21 rom S. typhi AY333433 Putative RNAI modulator protein
Phage-related
aec-22 hkbV  HK620 AF335538 DNA stabilization A
aec-23 Int P2 P36932 Integrase P
Other
aec-24 accC  S. flexneri AE005674 Acety 1 CoA carboxylase P
aec-25 proP  S. flexneri AE005674 Praline permease [l P
aec-26 valS  S. flexneri AE005674 Valine tRNA synthetase P
aec-27 Unknown S. flexneri AE005674 Putative transport protein A
aec-28 Unknown  CFT073 AE016769 Putative conserved protein A
aec-29 Unknown M . wberculosis AE000516 Probable membrane protein A
aec-30 arcA  E. coli AJ875436 Negative response regulator A
aec-31 IS M. catarrhalis X58999 ISI Target sit p
A airsacs P pericardium.
cDNAs E037 078
- 1 SPF
-DNA-cDNAs PCR 83.3% 5/6 © SCOTS  APEC E037
31
Photoactive 6 1
Biotin dUTP- aec-2
N, N, Tsh Tsh 078 APEC 7122
0 APEC
10
1998 ~ 2006 20 2 aec-3
1351 236 LPS LPS
28 1087
101 078 078
271 24.9% APEC
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Identification of APEC genes expressed in vivo by selective capture
of transcribed sequences

CHEN Xiang' > GAO Song'*  WANG Xiao-quan' > JIAO Xin-an' > LIU Xiu-fan'"
! Animal Infectious Disease Laboratory ~ Ministry of Agriculture 2 Jiangsu Key Laboratory of Zoonoses
Yangzhou University Yangzhou 225009 China

Abstract Direct screening of bacterial genes expressed during infection in the host is limited because isolation of
bacterial transcripts from host tissues necessitates separation from the abundance of host RNA. Selective capture of
transcribed sequences SCOTS  allows the selective capture of bacterial ¢cDNA derived from infected tissues using
hybridization to biotinylated bacterial genomic DNA. Avian pathogenic E . coli sirain E037 serogroup 078 was used in
a chicken infection model to identify bacterial genes that are expressed in infected tissues. Three-week-old white leghorn
specific-pathogen-free chickens were inoculated into the right thoracic air sac with a 0.1mlL suspension containing
10"CFU of APEC strain E037. Total RNA was isolated from infected tissues pericardium and air sacs 6 or 24h
postinfection and converted to cDNAs. By using the cDNA selection method of selective capture of transcribed sequences
and enrichment for the isolation of pathogen-specific non-pathogenic E. coli K-12 strain  transcripts pathogen-specific
c¢DNAs were identified. Randomly chosen ¢cDNA clones derived from transcripts in the air sacs or pericardium were
selected and sequenced. The clones termed aec contained numerous APEC-specific sequences. Among the distinct 31
aec clones pathogen-specific clones contained sequences homologous to known and novel putative bacterial virulence
gene products involved in adherence iron transport lipopolysaccharide LPS  synthesis plasmid replication and
conjugation putative phage encoded products and gene products of unknown function. Overall the current study
provided a means to identify novel pathogen-specific genes expressed in vivo and insight regarding the global gene
expression of a pathogenic E . coli strain in a natural animal host during the infectious process.

Keywords avian pathogenic Escherichia coli selective capture of transcribed sequences 078 in vivo
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