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%%f.io neatn  AStrointestinal Bacteria Reference Unit

England

«National reference service for Identification, typing

gastrointestinal bacterial STEC, Salmonella
pathogens Listeria monocytogenes
Campylobacter,

*Specialist diagnostic tests for rare

infections/intoxications Shigella, Yersinia, Vibrio,

Clostridia, Bacillus,
National surveillance, outbreak Helicobacter,
detection and investigation

Research and development Specialist diagnostic services
*Expert advice, training and Botuh.sm :
education Ser(.)dlagnos.tlcs

Toxin detection
*Responsible for setting up EU - All diarrhoeagenic E. coli
wide standards for routine pathotypes

microbiological procedures and
testing methods at a national level
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.0 Current Identification Methods for STEC

Public Health
publ | e
"92nd - Gene Detection Identification

Day 1 Day 3

—/ \

Real time TagMan® PCR assays OmniLog® ID System (Biolog)
Day 4-8 - Phenotypic microarray

- target four different genes
Differentiation from Shigella spp. and
other Enterobacteriaceae

nver B o W o

PCR targeting: A LA L
stx1, stx2 Gl s o st i s e
eae (intimin), 0157 L //’
e Bttt S@rOtyping

Agglutination with specific antisera
against LPS & flagella (O & H antigens)
- Slide agglutination
- Microtitre plates
- H typing can take up to 14 days
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%ﬁic Heath  SUD-typing Methods for O157 STEC

England

Multi-locus Variable Number
Tandem Repeat Analysis (MLVA)

Day 3-5

Day 3 / \

Phage Typing

TR3
-y}
TR1 TR2 TR3 TRS
1T {ITTTIITT1TY}

e.g. PT8 and PT21/28 _
most common in the Both techniques useful

UK in outbreak detection
but not available for
non-0157 STEC
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%%ic Health Sub-typing Methods for STEC

England

stx subtyping
Day 2

Pulsed-field gel electrophoresis
PFGE
(PFGE) / Day 4-7

Block based multiple PCRs —time
consuming and not practical for

-E=z.= '2%;—*.:-15:-;. routine use
s ae TEE TREES 8. Whole Genome Sequencing

o - 22

e - -
T -
m—

- -y - -
-, ST

e \ Day 5-7

Laborious, technically
demanding , validation
needed for each serogroup

-
-
-
-
-
-
.
—

. -
-
—

—

Introduced in 2012 for outbreak

analysis, now used routinely on
all STEC
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equencin Bioinformatics
England g g
Sample Workflow Information Flow
- |
D NA eXt r aCt | O n LR LR L= (e [ e = e _p’f) S G AL S ETRIE AT
D ay l - - | 2] Sample Infoto HGS LIMS |
1 3] Batch of samples Metrics irportedin NGS LIMS
pre-processad
[ROBOTICS)
43 HGS LIMS exports sample sheet

for HiSeq

LI b r-a-ry Prep %) Sample batch

run on Machine
Day 2-3 = QC metrics importedto NGS LIMS

l = Bulk O=ta ternp stored

OPHOM SOlfEULLIOIUIOIG pue Eje(]

SequenCIng 7122 data stared
Day 4_5 ) Sample Fasty's stored
1 9y Detailed sample Info linked with KWGS data
and metrics
1Nl I 10 Reguestorace files, data metrics and results in &
B 101N 'ITO r m at ICS _ weh interface
Validation v
R . _ _ Jon Green —Head Bioinformatics
eporting Validation

Day 6-7 \

Reporting to customer (communication)
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o Impact on Public Health
Engand Improved Data — Example 2014

Traditional versus WGS data for 2014 — 141 non-O157 strains tested

O antigen/rfb 102 identified 138 identified 10 (7%)
26 untypable 1 untypable
13 Rough 1 0153/0178
1 0123/0186
H antigen / fliC 69 identified 139 identified 3 (2%)
42 untypable 2 untypable
30 not motile
stx subtyping 141 identified 141 identified 14 (9%)
8 double positives (2 stx) 1 double positive due to
2 triple positives (2 stx) recombination (2b/d)
Outbreak analysis Serotyping rfb/fliC -
stx subtype stx subtype

Core SNP phylogeny
SNP address
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%%fuc Health Impact on Public Health
Fngland Understanding trends in Epidemiology

Most common Non-O157 STEC - 2014 Implementation of PCR at
(142 isolates) the hospitals has improved
25 isolation of Non-O157
STEC

20 -

WGS is helping to
understanding the data.

15 -

Number

Common groups isolated in
10 - 2014 are 0146, 026, 055,
0103, 091, 0117, O128ac
& 080

0104 does not appear to

0 - A be circulating in the

© o0 O OO N A O O o A°

W 9° O Q ) N > D o A

N (@) (@) N (@) N o) (@) N (@) .
Y o community

Serogroup
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England

stx sub-type in non-0157 - 2014

60

50 =

o 40
o

g 30

Z 20

10

0 [ ] -

stxl stx2 stx stxla stxlc stx2b stx2a stx2d stx2c stx2e stx2g

1+2

Table of strains associated with HUS

7% (10/141) associated with HUS
80% (8/10) are eae positive

70% (7/10) are stx2 only of which
70% (5/7) are stx2a
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Impact on Public Health
Fuolic Flealth Understanding trends in Epidemiology

stx1b and stx2f not associated with
clinical non-O157 isolates

38% associated with stx1 only

stxla and stx2b are most common
sub-types

All stxla (only) are eae negative
Majority (16/17) of 0146 (ST442/738)
are eae negative and not associated
with severe disease

Serogroup ST ST1 ST2 EAE  stxl stx2
0103:H2 386 M i i stxla

0145:H28 SLV-137 w - stx2a
026:H11 21 i + + . stx2a
026:H11 21 i M i stxla stx2a
O54:H45 491 - + i stx2b
O55:H7 335 i M i - stx2a
O55:H7 335 i M stxlc stx2d
O55:H7 335 i M stx2a
O55:H7 335 M i - stx2a
O75:H5 550 2 o B



& PHE in the 21st Century

e Changing the way we view data
0177:H25 Common ST, 2005-2014
O5:H- 181/1393 Non-0157 STEC isolates

02:H27
0113:H17 0145:H28
038:H26 7
\ ST342 (9) \ ST32 (7) ST21 (48) 026:H11
ST10 (9) /

ST675 (10)

076:H19 /

091:H14
— > 0146:H21

0103:H2
O71:H2

O55:H7
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2t Impact on Public Health

it Higher resolution in outbreak analysis

—— 67013
STEC 026:H11 surveillance and outbreak investigation L 220050212*
680/13"
T e e 11368 O26:H11
250/10
185/12
605/10
519/11
460/09
461/09

181/09
2270-502/12
758/13
June July Aug. : 624/12
Date 487/10
[ Symplomasc infection 637/13
I Culuer & FCR posifve I PGA pasitive criy 626/12
[ Between samples - stetus unknown [ Cuiture & PCA nagative 627/12
483/12
482/12
Dallman et al. 2014. Epidemiol infect. ——
Table 1. Molecular and epidemiological data associated with strains of E. coli 026:H1 1 isolated at GBRU between Fig. 2. P.h)‘logcnclic :clalionshig 0‘; 19 slra_insvof E. coli 026 isolated at GBRU between 2009 and 2()’13. Oulhrca}f strains
2000 and 2013 orl' STEC f)Zb from 2009 and 2012 are highlighted in grey. The scale represents number of nuckeotide substitutions per
site. * Strains negative for the stx genes.
Reference Stx Date culture Sex/
no. profile MLST isolated age Travel Additional information*
181/09 1&2 21 Feb. 2009 Fi2 No travel Outbreak 2009
461/09 1&2 21 Feb. 2009 M/14  No travel Outbreak 2009
460/09 1&2 21 Feb. 2009 Fi0 N vel Outbreak 2009 1 1
Mol a3 S WA Newmd « Only main local outbreaks are picked up
605/10 1&2 21 Sept. 2010 F/3  France HUS . . H : .
Wi 2 Newmo  Mm Tuke epidemiologically where there is either an
519/11 1&2 21 July 2011 M No travel . H U S PC R .
624/12 2 21 Apr. 2012 FNn3 Egypt HUS f h
165/12 1&2 21 Mr;ry 2012 Fi42 Ni}[‘ravcl Fatal case I n C r_e ase O Or V\_l e re IS
4312 2 21 July 2012 MA5  Ireland and Outbreak 2012 | bl h h |
b indand - Oube available at the hospita
482/12 2 21 July 2012 M No travel Outbreak 2012
626/12 2 21 July 2012 M No travel Outbreak 2012 R R ;
627/12 2 21 July 2012 M2 No travel Outbreak 2012 dd ” k |
270-50212 2 21 J:I; 2012 B deland o ¢ SN P a ress wi pIC Up natlona

2290-502/12 29 July 2012 M0 No data H
B Awmn PO Eam outbreaks that may not have obvious
680/13 29 Sept. 2013 Fi3 Taly Hospitalized with severe bloody

diarrhoea ep|dem|0|og|ca| |Ink-
075113
637/13

MLST. Multilocus sequence typing; HUS, haemolytic uraemic syndrome. ° Th IS Stl | | re | I eS O n I n Itlal PC R dete Ctlo n i

* Additional information includes whether or not cases were associated with an outbreak and clinical symptoms.

21 Sept. 2013 MO Albania
21 Sept. 2013 Fr7 No data

(SRS
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L0 October 2015

Eh‘Sl'fm'? calf Switching to WGS for routine testing of E. coll

Web-based Gasto database available to Public Health Team

Molis ID . Seq;’t';” ! ) -: "': ¢ ST | MLST PROALE flexneri |[EAHBFPA - CLTCAlSTA1|STH S"APH:ERD SNP Address
Serotype| - 0

Escherichia
H153360699 147826 AHKYLVADXX 2015-08-26 E{::”mm nothing 335 2912 8121522 085 HY - + - - - - - - - shZa T1730.1046.1948 2205 2254 2457
8958358
Escherichia
H153360699 147826 AHK3IFNADXX 2015-08-24 E:IH1348 nothing 335 29,12 812,152 2 055 HY - + - - - - - - - s5t2a T1.730.1046.1948 2205 2254 2457
89207489
Escherichia
H153020735 1367290 Ahjwijadxc  2015-07-28 E::J”1848 nothing 335 2912812152 2 055 H7 - + - - - - - - - sh2a T1730.1046.1948 2205 2254 2457
89.076042
Escherichia
H152720005 129383 AHINZTADXX 2015-07-13 E%”ww nothing 335 29,12.8,12,15.2 2055 H7 - + - - - - - - - sb2a T1.730.1046.1948 2205.2254 2457
89 641296
Escherichia
H152720004 129382 AHI\N2TADXX 2015-07-13 E:::”1848 nothing 335 20128121522 055 H7 - + - - - - - - - sh2a T1730.1046.1948 2205 2254 2457
29.450167
ID by Kmer / / \ }
|
E.coli
MLST virulence genes SnapperDb
Inouye 2012 Doumith PP
Serotype Dallman
Joensen 2015 stx Subtype
Ashton
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0% .
Public Health Conclusion
England

« WGS Reference typing of all E.coli will be implemented October 2015

« All typing information will be available to public health team via a web based
Gastrointestinal database.

e Cost should be reduced to the NHS customer from £120
« Turnaround time reduced from 14 days to 7 days

« PHE will proactively detect local and national non-O157 outbreaks in real
time.

« Additional data gathered will be assessed to understand genetic
associations with severe disease.

* Improvement of isolation is still needed, only a fraction of hospitals (<10%)
use PCR to detect STEC and isolated is carried out at GBRU.

 Ideally the detection and isolation of non-O157 STEC will be implemented at
the regional laboratories for an accurate number of non-O57 STEC
infections.
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