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0150 O-

dTDP-

35
6 PCR Wizard PCR Preps
O- PCR
1.6 O-
1 DNasel PCR 1 ~ 3kb
1.1 pGEM-T-Easy T4
0150 16°C 24h
Reeves DH5a DH5« X-Gal  IPTG
LB 37C
1.2 96 EcoR |
pGEM-T-Easy Promega
1.3 500bp
Expand Long Template PCR Boehringer 1.7
Mannheim PCR T4 Wizard T7-spb
PCR Preps Promega EcoR 1 ABI377  DNA
DNasel X-gal 1PTG
MRC Medical Research Council
1.4 DNA Staden package Pregap4  Gap4
Bastin ’ DNA
1.5 O- 1.8
0- galF gnd The National
galF 5'- Center for Biotechnology Information NCBI orffinder
ATTGTGGCTGCAGGGATCAAAGAAAT-3’ and blast GenBank
5'-TAGTCGCGTGNGC-
CTGGATTAAGTTCGC-3’ 0150 Sanger Artemis
PCR O- Clustral W DNA
PCR 94°C 2min 94°C 10s 60°C 30s TMHMM  http //www. cbs. dtu. dk/services/TM-
68°C 15min 30 68°C 7min PCR HMM/
0150 O- PCR
Table 1 PCR testing of the specifity of E. coli 0150 genes
Gene Gene function Base positions Base positions Base positions of Length of the Annealing temp-erature
of genes of forward primers reverse primers PCR fragment/bp of PCR/C
wazx O-antigen flippase 5632 ~ 7134 5706 ~ 5722 6458 ~ 6475 770 50
5719 ~ 5736 6681 ~ 6698 980 52
5978 ~ 5995 6789 ~ 6806 829 54
orf8 Glycosyl transferase 8307 ~ 9197 8681 ~ 8699 9169 ~ 9185 505 48
8418 ~ 8435 8995 ~ 9012 595 48
8333 ~ 8350 9050 ~ 9067 735 48
orf9 Glycosyl transferase 9184 ~ 10098 9397 ~ 9413 9882 ~ 9899 503 50
9337 ~ 9354 9899 ~ 9916 580 54
9489 ~ 9506 10035 ~ 10051 563 54
orf10 Glycosyl transferase 10098 ~ 10994 10302 ~ 10319 10852 ~ 10869 568 50
10293 ~ 10310 10954 ~ 10971 679 44
10377 ~ 10394 10973 ~ 10989 613 48
wzy O-antigen polymerase 11012 ~ 12109 11217 ~ 11234 11985 ~ 12002 786 52
11225 ~ 11241 12035 ~ 12052 828 53
11172 ~ 11189 11960 ~ 11977 806 54
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1.9 2 PCR PCR
PCR 0150 94°C 2min 94°C 15s
0150  O- wzx 1 50s 72°C 2min 30
wzy 3 72°C 10min 25pl,
1 166 43
2 166 43 !
Table 2 Bacterial strains and PCR pools used for testing of E. coli 0150
Pool No. Strains of which chromosomal DNA included in the pool Source
1 E . coli type strains for O serotypes O1 02 03 04 010 016 018 039 IMVS®
2 E . coli type strains for O serotypes 040 041 048 049 071 073 088 0100 IMVS
3 E . coli type strains for O serotypes 0102 0109 0119 0120 OI121 0125 0126 0137 IMVS
4 E . coli type strains for O serotypes 0138 0139 0149 07 05 06 Oll OI2 IMVS
5 E . coli type strains for O serotypes 013 014 015 017 O019ab 020 021 022 IMVS
6 E. coli type strains for O serotypes 023 024 025 026 027 028 029 030 IMVS
7 E . coli type strains for O serotypes 032 033 034 035 036 037 038 042 IMVS
8 E . coli type strains for O serotypes 043 044 045 046 050 051 052 053 IMVS
9 E . coli type strains for O serotypes 054 055 056 057 058 059 060 061 IMVS
10 E . coli type strains for O serotypes 062 063 064 065 066 068 069 070 IMVS
11 E . coli type strains for O serotypes 074 075 076 077 078 079 080 081 IMVS
12 E . coli type strains for O serotypes 082 083 084 085 086 087 089 090 IMVS
13 E . coli type strains for O serotypes 091 092 095 096 097 098 099 0101 IMVS
14 E . coli type strains for O serotypes 0112 0162 0113 0114 0115 0116 0117 0118 IMVS
15 E . coli type strains for O serotypes 0123 0165 0166 0167 0168 0169 0170 0171 b
16 E . coli type strains for O serotypes 0172 0173 0127 0128 0129 0130 0131 0132 c
17 E . coli type strains for O serotypes 0133 0134 0135 0136 0140 0141 0142 0143 IMVS
18 E . coli type strains for O serotypes 0144 0145 0146 0147 0148 0150 0151 0152 IMVS
19 E . coli type strains for O serotypes 0153 0154 0155 0156 0157 0158 0159 IMVS
20 E . coli type strains for O serotypes 0160 0161 0163 08 09 0124 0111 IMVS
21 E . coli type strains for O serotypes 0103 0104 0105 0106 0107 0108 O110 IMVS
22 Shigella Boydii strains B4 B5 B6 B8 B9 Bll BI2 Bl4 d
23 Shigella Boydii strains Bl B3 B7 B8 BI10 B13 B15 B16 B17 BIS8 d
24 Shigella Dysenteriae strains D1 D2 D3 D4 D5 D6 D7 D8 d
25 Shigella Dysenteriae strains D9 D10 D11 D12 DI3 d
26 Shigella Flexneri strains F6a Fla Flb ¥2a F2b F3 F4a F4b F5 v 7 F5 v 4 d
27 Shigella Sonnei strains DS DR d
“ A total of 27 pools of DNA were made each containing 8 tol0 strains.
a. Institude of Medical and Veterinary Science Anelaide Australia
b. 0123 from IMVS others from Statens Serum Institut Copenhagen Denmark
c. 0172 and 0173 fromStatens Serum Institut Copenhagen Denmark others from IMVS
d. Institute of Communicable Disease Prevention and Control Chinese Center for Disease Prevention and Control.
2 DNA
2.2 O-
2.1 O- “ ” 0150  O-
PCR 0.8% PCR DNasel
10 ~ 15kb 0- I ~ 3kb
0150 1/10 DHS5«a 500
6 PCR
PCR PCR P=e" P m
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1 0150 O- dTDP- 37
3 90% B C A
80  500bp 90%
96 C
EcoR 1 10~ 14
500bp 50% B
0150 O-
500bp 80 T7
10%
Sp6 0150  O-
Pregap4  Gap4d orffinder 11
0150  O- 53/ gall and
13551bp galF  gnd 0-
2.3 O- O- 59 blast GenBank
0- 3 A 3
3 0150 O-
Table 3 Summary of ORFs in E. coli 0150
Identical % /
e o _ .
Gene Location in No. of aa G+C % Similar proteins Similar % Putative function
sequence content reference
aa overlap
RmlB
rmlB 1138 ~ 2223 361 43.37 - . 98/99 361 dTDP-D-glucose 4 6-dehydratase
Shigella boydii
RmlD TDP-6-deoxy-L-manno
rmiD 2223~ 3122 29 47.00 Shigella boydii 95197 299 Se-dehydrogenase
RmlA Glucose-1-phosphate
rmiA 3180 ~ 4058 22 43.57 Shigella boydii 98199 292 Thymidylyltransferase
RmlC dTDP-6-deoxy-D-gluco
mlC 4063 ~ 4614 183 38.58 Shigella boydii 87/89 172 Se-3 5 epimerase
orfS 4616 ~ 5599 327 32.72 Unknow
: 5632 ~ 7134 500 29.20 W 21/41 419 O-antigen fli
e ' Bacteroides fragilis -antigen Tippase
orf7 7137 ~ 8282 381 31.76 Unknow
8307 ~ 9197 296 32.88 Glycosyltranserase 27/51 126 Glycosyliransfer:
orf8 ’ Clostridium acetobutylicum yeosyllransierase
Glycosyltransferase BT
orf9 9184 ~ 10098 304 31.80 Shigella flexneri 2a 47/63 285 Glycosyltransferase
Glycosyltransferase ]
orf10 10098 ~ 10994 298 32.21 Shigella flexneri 2a 48/67 298 Glycosyltransferase
/ 11012 ~ 12109 365 30.96 Way 25/47 317 O-anti | as
1) : Shigella boydii 1gen polymerase
2.3.1 0- orf4 dTDP- 4
6- 3 6- orf1
RmlB 361 98 %
NDP — 0- orf1
rmlB rmlB  orf2
0- RmID 299 95%
0150 O- orf2 rmlD
blast orfl orf2 orf3 mlD  orf3 RmlA 292
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98 %
orf3 rmlA rmlA
orf4 RmlC 172
87%
orf4 mlC mlC 0150
0150
O-
O- 4
rmlB rmlD mmiA  rmlC 0-
0150
2.3.2 orf8
2 pfam00535  3e-07
blast 27 %
51%
orf 8
orf8  orf9 2a  rfbF 285
47 % 63% rfbF
dTDP-
orf9 orf9
orf10 2a  1fbG 289
48 % 67 % fbG
dTDP- orf10
orf10
2.3.3 HMMTOP
orf6 orfll 10
orf6 HMMTOP
14 Eisenberg
10 Oorf6 14
Wazx Wazx
419 21% 41%
orf6 wzx wzx
orf 11 HMMTOP 10
O- Wzy
O- Wzy 317
25% 47 %
orfll  wzy
2.3.4 orfS  orfl
2.3.5 O- G+C % 0150
O- G+C % 35.58%
G+C % 50%
GC DNA

GC O- GC
11
2.3.6 GenBank
Clustral W 1
0150
rmlB rmlD 5%
33 0 Reeves
P
3 5 27
Multilocus enzyme eletro-
phoresis MLEE Ribotyping 8
13
4 O-
rmlB 20%
15%
14000
47 O 3
14000 164 43
0-
4
4
5/
miB rmlD  rmiA
3’ rml C
0O-
milB  mmilD mmiA
mlC G+C %
43% 48% 45% 35% mmlC 3
G+C % 4
miB miD  milA
ml C
O-
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1 Clustral W rmiB  rmID  rmIA mlC
Fig.1 Phylogenetic trees for the rmiB  rmlD rmlA and rmlC genes generated
by Clustral W neighbor-joining method
Sequences used included those from three E. coli strains E. coli 0150 EcO150  E. coli 026 Ec026
boydii strains EcbdS and Ecbd9  four S. enterica strains M324 M293 M287 M285 and six Streptococcus strarins S . pneumoniae 6A

E. coli K12 Eck12 two S.

6B and 18C Sp6A Sp6B Spl8C  S. gordonii Sgo  S.suis Ssu and S. pyogenes Spy .The scale bar indicates the 0.1 evolu-
tionary distance unit.
2.4 0150
0- B C
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14 B C
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23.

Sequence of Escherichia coli 0150 O-antigen Gene Cluster and
Identification of Rhamnose Pathway Genes

GUO Hong-Jie! FENG Lu' ZHANG Chun' XU Jian-Guo®*  WANG Lei'”
! College of Life Science  Nankai University ~Tianjin 300071 China
2 Institute of Communicable Disease Prevention and Control ~ Chinese Center for Disease Prevention and Control — Priority Laboratory
for Molecular Medical Bacteriology Ministry of Health P O BOX 5 Changping Beijing 102206  China

Abstract The Escherichia coli 0150 O-antigen gene cluster was sequenced. It contains the genes for biosynthesis of nu-

cleotide sugars dTDP-thamnose as well as genes for O unit flippase wzx  O-antigen polymerase wzy and potential
transferase genes. By polymerase chain reaction against representative stains for the 166 E. coli and 43 Shigella O sero-
groups we identified 5 genes that are highly specific to E . coli O150.This work provides the basis for a sensitive test for
the rapid detection of E. coli 0150.Phylogenetic trees for the rmiB rmlD  rmlA  and rmlC genes was generated and
we found that these genes are typical E . coli genes and may have been involved in recombination events between O-anti-
gen gene clusters.

Key words Fscherichia coli O-antigen Specific gene Rhamnose

Foundation item Chinese National Programs for High Technology Research and Development 2002AA272051  Chinese National Natural Science Foundation
30270029
* Corresponding author. Tel 86-22-23503151 Fax 86-22-23506281 E-mail lwang72@vip.sina.com xujg@ public.bta.net. cn

Received date 03-31-2003 o .
© PERZFRMEDHRATIKESHEE http://journals. im ac. cn





