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antigen polymerase Wzy
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0 0 3
110 39 Salmonella enterica 1
1
Table 1  Genes involved in this study
O serotype GenBank No. or source of gene cluster Genes involved in this study

Shigella sonnei
Shigella flexneri 2a
Shigella dysenteriae O1

[9%]

. dysenteriae 08
. dysenteriae 07
. dysenteriae O3

“»nn »n w»n

. dysenteriae 02
/S. boydii 015
/E. coli 01127
S. dysenteriae 012
Shigella boydii 08
boydii 011
boydii 09
boydii 07
boydii 06
boydii 05
boydii 04

. boydii 013
boydii O1
Escherichia coli 055
E. coli 096

E. coli 091

w»n

»nn »n W»n

»nn »n »» W»n

E. coli 077/ O73 /] 044~

colt O7
coli 06
coli 05
coli 026
coli 0172
coli 0157
coli 0150
coli 0127
coli 0113
coli O111
coli 0110
coli 0107
coli 0104
coli K12 016

mEmmmE e s ® e

Salmonella enterica 030
S. enterica 050
S. enterica 035

AF285971
X71970

107293
Unpublished data”
Unpublished data
Unpublished data
Unpublished data

Unpublished data
Unpublished data
Unpublished data
AF402315
Unpublished data
AF402314
AF402313
AF402312
Unpublished data
Unpublished data
AF461121
Unpublished data
AY035396

077 and 073 are unpublished data.

044 is from sanger center
hitp //www. sanger. ac. uk/

AF125322

AJ426045

Unpublished data of Peter Reeves
AF529080

Unpublished data
AF061251

Unpublished data

http //www. sanger. ac. uk/
AF172324

AF078736

Unpublished data
Unpublished data
AF361371

U09876

Unpublished data
Unpublished data
AF285969

wzy
ifbE  rfbF  ifbG  wzy
wbbQ  wbbR  wzy

orfl orf4 orfT wzy
whbnl  wbnK  wbnl.  wzy
orfd orfS orfl orf9 wzy
orf3 orfd  orf6 orf1 wzy

wzy
orf3 orf6 orf7T orfll  wzy

orf5 orfT orf8 orf9 orfl0  wzy
wbgQ)  wbgR  wbgS wzy

orf8 orfl10  orf11  orf12  wzy

wbaS  wbaT  wbaX wbaY wzy

wbdT  wbdX wbdU wbdV — wbdW  wzy
wbdE  wbdF  wbdG wbdS wzy

whwE  wbwF  wbwG  wbwH  wzy

orf8 orf9 wzy

wbgM  wbgN  wbgO  wbgP  wzy

wzy

whsA  whsk  wbsF  wbsG  wzy

orfl orf2  wzy

wbbA  wbbB  wbbC  wbbD  wzy
orf3 orf4 orfS orfl wzy
wzy

whud  wbuB  wzy

orf3 orf4 orf5 orf9 wzy
wbdN  wbdO  wbdP  wzy

wzy

orf2 orf12 orfl3  wzy

wbnA  wbnB  wbnD  wbnE  wzy
wbdH  wbdL  wbdM  wzy

wzy

wzy

whwA  wbwB  wbwC  wzy
wbbl  wbb] wbbK  wbbL  wzy
wzy

wzy

wzy

* Three O-antigen forms are identical * * Unpublished data were obtained in our laboratory.
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1.2
Artemis ht- O- O-
tp //www.sanger.ac. uk/ Blast http //www. nc- O-
bi.nlm. nih. gov/BLAST/ Genbank DNA PCR
ClustalW  http // O-
www . ebi. ac. uk/clustalw/ "
Genedoc  http //www. cris. com/ ~ Ketchup/genedoc . O-
shtml 11.18% O-
11.06%
6.33%
Pfam hitp //www. sanger.
ac . uk/Software/Pfam/search . shtml
tRNA
T™- O-
HMM 2.0  http //www. cbs. dtu. dk/services/TM-
HMM/  HMMTOP 2.0 http //www. enzim. hu/ ~ tusi/
hmmtop/html/submit. html ~ SOSUI http //sosui. pro- O- GC
teome . bio. tuat. ac. jp TMpred http //www.ch.em- 31.97% O- GC
bnet. org/software/TMPRED-form. html 28.47% GC
3D-PSSM  http //www. shg. bio. ic. ac. 40.14 % G+C %
uk/ ~ 3dpssm/ O-
G+C % 35%
2 G+C % 50% O-
2.1 O- ’
G+C % O-
110  O- 39  O- G+C %
G+C % 17  O-
G+
E. coli 0172  orf9 E. coli 026  wbuC C %
12
94 % O- GC
9% ~ 57% E. coli 0172 S. O-
boydii O13  O-
42% O- 0-
8% ~ 19% O- O-
58% ~ 2.2
9% 0O- O- 3
Leu Ile Phe
O- 31.71%
8~ 13
O- O-
0O-

0-
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0O-
10 8 9
0O-
0O-
30 2 0-
loop 2 0-
0-
10 13
2 O-
Table 2 Comparison of Wzy proteins of E. coli and S. enterica with identical O-antigen
O serotype Amino acid identity of the Wzy protein/ % Amino acid identity of the periplasmic loop/ %
E. coli 0157 and S. enterica 030 59 75
E. coli 055 and S. enterica 050 55 61
E. coli O111 and S. enterica 035 74 84
2.3 2.4
0-
0O-
4 3
4 O- S. boydii 04 S. boydii 09 D-GlcA B1—>3 D-GalNAc  D-
S. dysenteriaze O1 E. coli 026 GlcA B1—=3 D-GleNAc
11% 14% 46% ~ 53% Gle-
NAc  GalNAc
0- 0- 15
0-
0- GlcNAc GalNAc
3 2 Gl-
0- 044 073 077 cNAc  GalNAc 3
99.8% ~ 100%
0O-
2000
0- 30 6
" 0- 12
3 6

Table 3 Proposed function of six group glycosyltransferases

Gene 1/0 serotype Gene 2/0 serotype

Disaccharide linkage catalyzed
by glycosyltransferases

Amino acid identity %
/Similarity %

orf1/S . dysenteriae 08
wbdX /S . boydit O5
orf9/S . boydii 01
orf9/E . coli O172

orf9/S . dysenteriae 03

orf1/E . coli 06

orf11/S . boydii 08
wbgS/S . boydii 09
wbdS/S . boydii 04
wbuB/ E . coli 026
orf12/S . boydii 07
orf2/ E . coli 073/077/044

D-GlcA B1—=3 D-GalNAc
D-GlcA B1—>3 D-GlcNAc
L-Rhap 81—>4 D-GlcNAc
L-FucNAc al—3 D-GlcNAc
D-Gal B1—=3 D-GleNAc/GalNAc
D-Man B1—>3 D-GleNAc/GalNAc

577175
52/66
51/68
94/96
43/62
52/70
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Computing Analysis of Glycosyltransferases and Polymerases Involved
in O - antigen Biosynthesis of Escherichia coli and Shigella

TAO Jiang' LIU Bin' WANG Quan' GUO Hong-Jie' >*  FENG Lu' **"
! College of Life Sciences  Nankai University ~Tianjin 300071  China
2 TEDA School of Biological Sciences and Biotechnology ~Nankai University  Tianjin 300457  China
3 Tianjin State Laboratory of Microbial Functional Genomics TEDA College  Nankai University ~Tianjin 300457  China

Abstract The sequential and structural characters of 110 glycosyltransferases and 39 polymerases Wzy of Escherichia
coli and Shigella was studied using bioinformatic methods. The statistic data of sequence similarity codon usage and G
+ C % content are shown. The substrate specificity of O-antigen glycosyltransferases and polymerases are proposed. An-
alysing amino acid sequences of all glycosyltansferases indicates fuctions of six different groups. It is found that a predict-
ed periplasmic loop is present in every polymerase and is the putative functional region of polymerase. Based on their pre-
dicted 3D-structures  glycosyltransferases can be grouped into two protein super families.
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