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Confusion illustrated

vix2d-091/a-B2F1

vix2vha
vix2d1l
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VT2vha
VT2d1
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VT2v-a



Confusion illustrated

vix2f-0128-H.1.8.
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Main groups
Stx1/VT1 and VT2

Subtypes
Suffixed with small Arabic letters
Stx1: Shiga toxin from Shigella stxla
VT1: E. coli Verocytotoxins vix1lb to vtx1ld
VT2: vitx2ato vtx2¢g

Variant designations
Subtype - first published O group - strain No.

Phylogenetic sequence based nomenclature for the
combined A- and B-subunits
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StXx

slt-1 or VT1 vix2a
slt-2 or VT2 |
slt-1lv or e ‘ vix2c
stx2c or VT2v vitx2d
stx2vha and vitx2d2 vtx2d
stx2d-0111
stx2d-Ount vix2b
stx2f vix2b
stx2g
vix2¢g
vix2e
vix2f

stxla

vix1lb

vtxlc

vix1ld
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Stx1 : 4 subtypes a-d

VT1 translated sequences

/-8 variants

Pairwise (0G:100%,UG:0%) (FAST:2,10) Gapcost:0%

Stxla-S._dysenteriae-3818T
Stxla-S._sonnei-CB7888
Stx1b-O111-CB168
Stx1b-O157-EDL933
Stx1b-048-94C
Stx1b-O111-PH
Stx1c-0174-DG131-3

Stx1d-ONT-MHI813
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Pairwise (0G:100%,UG:0%) (FAST:2,10) Gapcos
VtX_TRANSL
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Stx2 .
/ subtypes
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36 variants
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vtx2d-0157-7279
vtx2d-0174-EC1720a
vtx2d-0O91-a-B2F1
vtx2d-091-b-B2F1
vtx2d-08-C466-01B
vtx2d-C_freundii-LM76..
vtx2d-06-NV206
vtx2d-022-KY-019
vtx2d-073-C165-02
vtx2a-0157-EDL933
vtx2a-026-FD930
vtx2a-0157-SF
vix2a-048-94C
vix2a-026-126814
vtx2a-E_cloacae-95MV2
vtx2c-0O157-E32511
vix2c-O157-FLY16
vtx2¢c-0157-C394-03
vtx2¢c-0157-469
vtx2¢c-0174-b-031
vix2g-02-7v
vix2g-02-S86
vtx2g-Out-S-8
vtx2b-0111-S-3
vtx2b-096-S-6
vtx2b-022-3143-97
vix2b-ONT-5293-98
vtx2b-0118-EH250
vtx2b-016-6451-98
vtx2b-0174-a-031
vtx2b-0111-PH
vtx2e-0139-412
vtx2e-022-3615-99
vix2e-0101-E-D43
vix2f-0128-T4-97
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2006 Enter-net ringtrial results

Serotype Subtype 32 laboratories
0O38:H26 Stx1c 2 negative
O128ab:H2 Stx1c 1 negative
0154:H31 ,ﬁﬂ:. 9 negative
0O103:H25 Stx2a 5 negative
0O38:H26 Stx2b 5 negative
O128ab:H2 Stx2b (twice) 3 negative
O157:H7 Stx2a+c 4 negative
O145:H4 Stx2a 4 negative

O113:H4 X 20 7 negative
051:H49 @ 7 negative



2007 Enter-net ringtrial results
Serotype Subtype 35 laboratories

0145:H34 Stx2f 23 negative
= 66% !



Prevalence of vix2f

Netherlands, 2006 Nationwide survey
1.4% of 211 stools positive for vitx2f
O63:H6 eae +

Denmark

2004 2 0128ab:H- & 0119:H-
2005 2 0145:H- & O?:HR

2006 4 0145:H34 (3) & O128ab:H-
2007 2 0145:H34 & O 26:H34




Typing by RFLP
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Comparison of 14 PCR systems for the detection
and subtyping of stx genes
in Shiga-toxin-producing Escherichia coli

S.N. Bastian "2, I. Carle ‘""" and F. Grimont ("""



Typing by PCR-RFLP

vix1b-0157-EDL933/

/ {vtxlb-Olll—PH

: I stx1 / stx1vO111 vix2a-0157-EDL933
| | w1 ix2c-0157-E32511/
| six2c / sxvha /sti2v0X393 4t} 2d-091/a-B 2F 1/
. """"‘"\m\ tx2b-0174-a-031
| stx2v0111/ stx2
I I X2 \ vix2d-091/b-B2F1
| stx2cv {vtx2b-Olll-PH/
! LS ””E J&r“ | vix2c-0174-b-031
5 Vtx2c-0157-E32511
Schematic representation showing vix2f-0128-H.1.8.

the patterns of Lin-all PCR
products restricted by Hincll



Typing by PCR-RFLP

Method Primers Restriction
enzyme

Bastian et al. Lin Hincll & Accl

Tyler et al. VT2-c/NT2-d Haelll, Rsal & Ncil

Piérard et al. VT2-e/NT2-f Haelll & Pvull

Test by Ziebell et al.:
20 % (49/249 strains) contradictory results
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Subtyping Method for Escherichia coli Shiga Toxin (Verocytotoxin) 2
Variants and Correlations to Clinical Manifestations’
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Shiga toxin 2 (Stx2) from Shiga toxin-producing Escherichia coli (STEC) was subtyped by a method
involving partial sequencing of the stxAB, operon. Of 255 strains from the Danish STEC cohort, all 20
cases of hemolytic-uremic syndrome were associated with subtype Stx2 (11 cases), subtype Stx2c (1 case),
or the two combined (8 cases).
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Only 12 Stx2 variants found In
Danish patients

New variants ~ Stx2a-048-94C

_ Stx2a-0157-EDL933
~ Stx2c-0157-C394-03
| Stx2c-0157-FLY16

} Stx2a
Stx2d-073-C165-02 ‘

First time in humans

stx2c

stx2d

— Stx2d-08-C466-01B

-~ Stx2d-0157-7279

— Stx2e-0101-E43

— Stx2e-ONT-26725-97
Stx29-02-7v —> StX2(
~ Stx2b-O111-PH } o
~ Stx2b-0118-EH250

stx2e

0.01
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Attack rate of vtx2 variants
assoclated with HUS

0157

vix2a-0157-EDL933 +/- vix2c-0O157-FLY16 9/40 23%
vix2c-O157-FLY16 1/18 6%
vix2a-0157-SF + vtx2c-0157-FLY16 1/1 -
Non-0157

vix2a-048-94C +/- vtx1b 7125 28%
vix2a-0157-EDL933 +/- vix1b 1/3 -

vix2a-0157-EDL933 +/- vix2c-0O157-FLY16 1/2 -



stx genes detection and typing by PCR

DNA template preparation.

PCR for:
stx1 < N ostx2
(F4/R1/F4f/R1e-f)
(stxlcom-F/stx1lcom-R) _ :
_ : If +:stX2 subtyping
If +:stx1 subtyping 1 stx2. stx2c:
GK3/GK4
stxlc: 2  stx2: Stx2-a/Stx2-b
Lion-up/10X3 Stx2c: Stx2c-a/Stx2c-b
stx1d:
VT1AvarF/VT1AvarR 3
Both PCRs negative: stx2d: VT2cm/VT2f
stx1
stx2e:
FK1/FK2
4
» stx2f: 128-1/128-2
S
stx2g:

" 209F/781R



stx genes detection and typing by PCR

DNA template preparation.

PCR for:

Stx2
(F4/R1/F4f/IR1e-f)
If +: stx2 subtyping

1

4

»
>

5

All 6 vtx2a
All 5 vtx2c
All 9 vtxad
All 3  vtx2g

Sstx2, stx2c:

stx2d: VT2cm/VT2f = All 8 vix2b

T
2 s(f;xlé?’/sctsxlé%a/Stxz-b — 2/6 vix2a
Stx2c: StXZC-a/StXZC-b\ All 5 vix2c
2 & 2vtxad

stxZ2e:

f)
FK1EK2 — Maybe 2 of 4 vtx2e

stx2f: 128-1/128-2 —» vix2f-0128-H.1.8.
stx2g:

" 209F/781R All 3 vix2g



"Semi” Draft Proposal

Primer  Subtype vtx2a d e
pairs

4 [ R1 + + + +
~4f [ Rle-f =

GK3/GK4 + + +
Stx2-a/Stx2-b  2/6!!
Stx2c-a/Stx2c-b + 2/9
VT2cm/VT2f +
128-1/128-2

209F /781R

f
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What would be the use?

Association between eae and VT subtype
In 524 Danish VTEC strains

M eae pos
B eae neg
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What would be the use?

Association between eae and VT subtype
In 503 Danish VTEC strains

200 -

M eae pos
L300 @ eae neg
100 -

Sifles

VT 10 VT2a Vle + VT2a + NVilEs VT2b VTlc VTic+ VTI1b +) e AT/ T2d
VT2c VT2c VT2b VT2b Vili2za



What would be the use?

eae and VT types in 1,596 VTEC 0157 strains

B asymptomatic

0157

B HUS
B bloody diarrhoea
e B Diarrhoea
1000 -
800 -
600 -
400 A
200 -
O - T =
Stx2 + Stx1 + Stx2 Stxl + eae  Stx1 +

eae Stx2 + eae Stx2
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What would be the use?

VT subtype in 107 Danish VTEC strains

VT1lb + VT2a+

VT2c

VT2c

1

VT2c

0157

VT2a

1

e

VTlb VTlb + VTlc +

VT2a

VT2cC
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What would be the use?

eae and VT types in 1,859 VTEC non-0157 strains

StX2E Stx1 +

eae

Stx2
+ eae

Stx1 +

eae

Non-0O157

Stx2

men B _

SRSt X1 +

"asymptomatic
9HUS
"bloody diarrhoea
“ Diarrhoea

Stx1 eae Neg.



200
180
160
140
120
100
80
60
40
20

What would be the use?

VT subtype in 375 Danish non-0157 VTEC

Non-O157

| s B PR

VT1b

VT2a

1

VT2b

VTlc

O [y +
VT2b

falilc +
VT2b

VT1b +
VT2a

|

VT1ld

VT2c

VT2d
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