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A pGEM-T-easy T4 Sanger Artemis
16°C 24 h 2ul. Clustal W DNA
DH5a X-Gal  IPTG HMMTOP http //www. enzim. hu/hmmtop/
LB 37°C SMART http //smart. embl-heidelberg. de/
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ABI3730  DNA 96
MRC Medical Research 1.6
Council Staden package PCR
Pregap4d  Gap4 0138 wzx  wzy
1.5 1 150
The National 42
Center for Biotechnology Information NCBI ~ ORFfinder PCR PCR 94°C 2min 94°C 15s
BLAST GenBank 1 50s 72°C
2min 30 72°C 10min 25ul,
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Table 1 PCR testing of the specifity of E. coli 0138 genes
Gene  Base positions of genes Base positions of forward/Reverse primers Length of PCR product/bp Annealing T of PCR/C
wazx 4632 ~ 5909 5388 ~ 5407/5827 ~ 5847 459 55
4690 ~ 4708/5393 ~ 5411 721 55
wzy 11469 ~ 12480 11536 ~ 11554/12023 ~ 12041 505 55
12024 ~ 12042/12502 ~ 12520 496 55
2 galF gnd O-
0O-
2.1 0138 O- 11
Pregap4 rmlBDAC GalNAcA
gap  PCR 0138 gna  gne
0- 1413%bp UDP-GleNAe > UDP-GalNAc > UDP-GalNAcA
200310117855.4 ORFfinder 11 3 orf6 orf7  orf10
S>3 wzx  wzy
galF 1 ~765 gnd 12800 ~ 14139 1 Way 60
0138 O- G+C % >
l ] | ] | | | | ] | | | | 11 |
gall’ wmIB rmID emld rmIC wzx orf6 orf7 orf8 o9 orfl0 Wy and
1 E.coli 01383 O- G+C %

Fig.1 O-antigen gene cluster and G+ C % content of E. coli 0138
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2 0138 O-
Table 2 Characteristics of the ORFs located in the Escherichia coli 0138 O-antigen gene cluster
G Location No.of G+C Similar proteins Identical Similar Putative function
M sequence aa  content/ % Accession number aa aa overlap /% of protein
miB 1137..2222 361 43.2  RmIB Shigella boydii AAL27322 98/99 361 dTDP-glucose 4 6-dehydratase
miD 2222 .3121 299 47.3  RmlD Escherichia coli BAA15882 97/99 299 TDP-6-deoxy-1.-mannose-dehydrogenase
mid 3179..4057 292 42.7 RmlA Shigella boydii AAL27312 98/99 292 i‘;("’se'l'ph"s"hate thymidylyltransfer-
miC  4062..4598 178 38.2  RmlC Shigella boydii AA127313 84/91 179 dTDP-6-deoxy-D-glucose-3 5 epimerase
wzx  4632..5909 425 33.9  Wzx Shigella flexneri 2a str. 301 AAN43639 47/69 406 O-antigen flippase

ORF _ 9 similar to Glycosyl transferase Pseudo-

orf6 5899..6855 318 31.2 monas eruginosa AAM27629

42/63 302 glycosyl transferase

ORF _ 10 similar to Glycosyl transferases group 1

Pseudomonas aeruginosa  AAM27630 44/61 345 glycosyl transferase

orf7  6848..7924 358 32.7

UDP-N-acetyl-D-galactosamine dehydrogenase — Vi- UDP-N-acetyl-D-galactosamine  dehydr-
gna  7985..9262 425 36.5 brio wnificus AAQ17S07 58/75 415 ogenase
gne  9264..10289 341 34.9  wbpP Pseudomonas aeruginosa AAM27817 66/77 337 epimerase

glycosyl transferase group 1 family protein She-

orf1010333. . 11484 383 34.3 wanella oneidensis MR-1 AAN56174

52/70 364 glycosyl transferase

wzy 11469..12680 403 31.2  O-antigen polymerase Shigella boydii AA127318 22/43 397 O-antigen polymerase
2.2 0138
0- wa 0138
wzy wzx wzy
PCR E. coli 0138 wzx
1 wzy E. coli 0138
0138 150 2.3 gne
42 PCR 0138 O- orf9 gne
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'T' 100 Yersinia enterocolitica O3 (S70744)
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— Escherichia coli 0138 (200310117855)
100 |_|:Pseudomonas aeruginos aa 06 (AAM27817) | Gne Group 2
N Plesiomonas shigelioides 017 (AAG17409)
[ Bacteroides thetaiotaomicron (NP 811799)
100 ———— Escherichia coli 055 (NP 288548)

Gne Group 3

2 Gne GalE
Fig. 2 Phylogenetic trees based on Gne and GalE proteins sequences showing the relationship between
E. coli 0138 Gne and other representative Gne or GalE proteins

Numbers in parentheses represent the sequences’ accession number in GenBank number of 0138 in parentheses represents the Chinese patent num-
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Sequence of Escherichia coli 0138 O-antigen Gene Cluster and Gne
Identification by Bioinformatics

KONG Qing-Ke CHENG Jian-Song ZHAO Guang WANG Lei GUO Hong-Jie"
College of Life Science  Nankai University — Tianjin 300071  China
Center for Functional Genomics Research  TEDA College  Tianjin 300457  China

Abstract E. coli 0138 is one of the enterotoxigenic Escherichia coli causing the postweaning diarrhea and edema dis-
ease of weaned pigs. The O-antigen gene cluster of £ . coli 0138 was sequenced and found to contain the genes rmiB-
DAC and gne gna for the biosynthesis of nucleotide sugars dTDP-rhamnose and UDP-GalNAcA  respectively genes en-
coding for O unit flippase wzx  O-antigen polymerase wzy and 3 potential transferase genes. The possible biosynthesis
pathway for rare UDP-GalNAcA was proposed. Two genes specific to E. coli 0138 were identified. This work provides
the basis for a sensitive test by PCR for the rapid detection of E. coli 0138. Phylogenetic tree for Gne and GalE proteins
was generated and comparisons were made among different strains and results revealed that these proteins are similar in
the second structure and Gne of E. coli 0138 was identified by bioinformatics .
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