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RIVM typing experts

> Serotyping:

— Anjo Verbruggen
> Cluster Analysis:

— Maren Lanzl

— Angela van Hoek

— Robin Diddens

- The IDS-bioinformatics team
- Sample preparations:

- Wendy van Overbeek

> EURL-Salmonella contact typing studies:
— Wilma Jacobs

2 Results EURL-Salmonella PT Typing 2024 | 20 May 2025



Participants PT Typing 2024

> National Reference Laboratories for Salmonella
from all 27 EU member states

> Moldova, Serbia (EU candidate countries)
> Iceland, Norway, Switzerland (EFTA countries)
> United Kingdom (third country)

— 33 participants

— 24 participants
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Part on Serotyping (29t PT)

>

20 different serovars of Salmonella enterica subsp.
enterica

1 additional strain of an uncommon type (optional)

Serotyping and reporting in accordance with the White-
Kauffmann-le Minor scheme (2007) and the published
supplements

—  Supplement 2003-2007 (no. 47) Guibourdenche et al., 2010
— Supplement 2008-2010 (no. 48) Issenhuth-Jeanjean et al., 2014

Laboratories have to report only those results, on which
the identification of serovar names is based.

Table 1. Examples of expected reporting (or not expected reporting)

9 g,m Enteritidis
4,12 i 2 Typhimurium
4,5,12 i 4,5,12:i:-

4 i - 4:i:-

6,7 1,5 6,7:-:1,5

42 g,t 42:g,t:-
4,12,27 l,v e,n,z15 Brandenburg
1,4,[5],12 g,m,s [1,2] Hato

In grey: do not take over the notation “as it is” from the WKLM scheme but only

report what was tested and detected, e.g. 4:g,m,s:- Hato.
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Salmonella strains (1)

S11 1.4,[5].12 i - 1.4,[5].12:i:-
S8 1.,4,[5].12 I 1,2 Typhimurium
S10 1,4,[5],12 [ 1,5 Lagos

S20 1,4,12 z 1,7 Indiana

S13* 16,7,14 a e,n,Xx Oslo

S2 6,7 g,s.[t] [1,6] Menston

S15 6,7,14 r 1,2 Virchow

S3 6,7,14 r 1,5 Infantis

S19 6,8 Zio e,n,X Hadar

S6 8,20 Z10 Zs Molade

* Represented in an EURL-Salmonella PT Serotyping for the first time
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Salmonella strains (2)

S12* |9,12 C Zg Ridge

S1 1,9,12 g,m - Enteritidis
s18* |3,{10}{15}{15,34} [m.,t [1.6] Southbank
S16 3,{10}{15}{15,34} |l,v 1,7 Give

S7* 3,10 y e,n,zs Bolton
S14* |11 Kk e,n(x)[215] Kisarawe
S4* 13,23 g,[s].t - Okatie
S17* |[1].,6,14,[25] d e,n,Xx Charity
S9* 17 l,v e,n,Xx Carmel
S5* 28 Z1o I,w Moroto
S21 47 k Z35 47:k:z55 (111b)

* Represented in an EURL-Salmonella PT Serotyping for the first time (9* in PT 2024)
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Percentages of correct serotyping results,
per participant®

B O-antigens OH-antigens OSerovar names

100 - r B B 7 B B
95 A
90 -
85
80 -
75 A
70 A
65 Bl o o o o o o T T T T

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Laboratory codes

%0 Correctness

@B O-antigens OH-antigens O Serovar names

95 -
90 -
85 -
80 -
75 A
70 A
65 T T T T T o o o T T T o T T
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Laboratory codes

%o Correctness

17
100 - u u u [
All

@Excluding Laboratory 33, participating for the first time and not yet able to perform properly due to lack of materials and experience
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> 100% accurate serotype naming by 25/32 (78%) participants@

> 15 serovars completely correct identified by all participants@:

— Enteritidis (S1), Menston (S2), Infantis (S3), Moroto (S5), Typhimurium (S8),
Carmel (S9), Lagos (S10), 1,4,[5],12:i:- (S11), Ridge (S12), Oslo (S13),
Virchow (S15), Give (S16), Southbank (S18), Hadar (S19), Indiana (S20).

@Excluding Laboratory 33
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Overview

Lab: |S1 S2 S3 sS4 S5 S6 S7 S8 S9 S10 Si1 S12 S13 Si14 S15 S16 S17 S18 S19 S20 Lab:
REF Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos 4,5,12:i:- Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana REF
1 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos Typhimurium, monophasic Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 1
2 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos 4,5,12:i:- Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 2
3 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos | 4:i:- Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 3
4 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos Monophasic Typhimurium Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 4
5 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos 4,5,12:i:- Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 5
6 Enteritidis Menston Infantis Okatie Moroto |Bazenheid Bolton Typhimurium Carmel Lagos 4,5,12:i:- Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 6
-enteritidis _infantis _moroto molade bolton typhimurium carmel lagos 4,5,12:i:- ridge oslo kisarawe virchow give fischerkietz hadar indiana 7
8 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos 4,5,12:i:- Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 8
9 Enteritidis Menston Infantis Agbeni Moroto Molade Bolton Typhimurium Carmel Lagos Typhimurium monofaza Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 9
10 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos 4,5,12:i:- Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 10
11 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos 4,5,12:i:- Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 11
12 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos 1,4,5,12:i:- Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 12
13 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos Typhimurium, monophasic Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 13
14 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos Monophasic Variant S. Typhimurium Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 14
15 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos 4,[5],12:i:- Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 15
16 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos monophasic Typhimurium Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 16
17 Enteritidis Menston Infantis Okatie Moroto Molade Lamberhurst Typhimurium Carmel Lagos 4,5,12:i:- Ridge Oslo Mannheim Virchow Give Charity Southbank Hadar Indiana 17
18 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos 4,5,12:i:- Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 18
19 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos 4,5,12:i:- Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 19
20 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos Monophasic variant (4,5,12:i:-) Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 20
21 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos 4,[5],12:i:- (monophasic Typhimurium) Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 21
22 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos 4,5,12:i:- (mST) Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 22
23  Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos 4,5,12:i:- Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 23
24 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos 4,5,12:i: - Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 24
25 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos 4:i:- Ridge Olso Kisarawe Virchow Give Lindern/Charity Southbank Hadar Indiana 25
26 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos monophasic Typhimurium Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 26
27 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos 4,5,12:i:- Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 27
28 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos 4,5,12:i:- Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 28
29 Enteritidis Menston Infantis Okatie Moroto Remiremont Bolton Typhimurium Carmel Lagos 4,5:i:- Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 29
30 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos Monophasic Salmonella Typhimurium Ridge Oslo Kisarawe Virchow Give Manhattan Southbank Hadar Indiana 30
31  Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos 4,5,12:i:- Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 31
32 Enteritidis Menston Infantis Okatie Moroto Molade Bolton Typhimurium Carmel Lagos 4,12:i:- Ridge Oslo Kisarawe Virchow Give Charity Southbank Hadar Indiana 32
33 Enteritidis C1 c2 c2 B E Typhimurium - c2 D Cl B c1 33
X 0 0 0 1 0 2 1 0 0 0 0 0 0 1 0 0 2 0 0 0 X
- remark (e.g. spelling errror)

not typable (e.g. antisera not available, rough strain)

partly correct; in the naming: no penalty points

incorrect; in the naming: 1 penalty point

- incorrect; in the naming: 4 penalty points
9 X = number of deviating laboratories (by penalty points) per strain Results EURL-Salmonella PT Typing 2024 I 20 May 2025



Details®@

* Remark Lab 25 regarding S17: we did not
have 025 and 024,25 or control strains in
house. Therefore, we could not distinguish
between Lindern and Charity.

Lindern
Charity

—
—

6.14 [24] d
[1],6,14,[25] d

e.n.x
e,n.x

Reference strain

remark (e.g. spelling error)

not typable (e.g. antisera not available, rough strain)
partly correct; in the naming: no penalty points
incorrect; in the naming: 1 penalty point

incorrect; in the naming: 4 penalty points

@Excluding Laboratory 33

10

S-2 6,7 g,s,[t] [1,6] Menston REF
S-2 6,7 g,s,t - 7
S-3 6,7,14 r 1,5 Infantis REF
S-3 6,7 r 1,2 Infantis 2
S-4 13,23 g,[s].t - Okatie REF
S-4 13,23 g,s,t - 7
S-4 13,23 g,m,s,t - Agbeni 9
S-6 8,20 z10 z6 Molade REF
S-6 8,20 z10 1,2 Bazenheid 6
S-6 8,20 z10 l,w Remiremont 29
S-7 3,10 Yy e,n,z15 Bolton REF
S-7 3,10 e,h e,n,z15 Lamberhurst 17
S-14 |11 k e,n,x,[z15] |Kisarawe REF
S-14 11 k l,w Mannheim 17
S-17 |[1].6,14,[25] |d e,n,x Charity REF
S-17 |6,14,25 y e,n,x fi i 7
S-17 16,14 d e,n,x Lindern, Char@ 25
s-17 6,8 d 1,5 Manhattan 30
S-18 |3,10 m,t - Southbank REF
S-18 |3,10 m,t - 7
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Additional strain S21 ;.' -

0] D]

T NiEEaaa

> Examined by 31/33 participants

S-21 |47 k z35 47:k:z35 (111b) REF

S-21 - S. ssp. diarizonae 13

S-21 - 33

S-21 z35 14

S-21 z35 15

S-21 235 30 Lyon 47 k enz,;

11b 47 k Z

S-21 |47 [k 235 |47:k:235 | /10x\| 85/166

in variations:

Salmonella enterica subspecies
S-21 |47 k z35 . 16X b 47 k Zss
diarizonae 47:k:z35 (ll11b) \J
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7

Evaluation of Performance +&j

> “Good Performance” (Workshop Bilthoven, 2007)

> 4 penalty points: Incorrect typing of S. Enteritidis, S. Typhimurium
(including the monophasic variant), S. Hadar, S. Infantis or S. Virchow or
assigning the name of one of these 5 serotypes to another strain.

> 1 penalty point: Incorrect typing of all other Salmonella serotypes.

> For each NRL-Salmonella the total amount of penalty points is determined.
> “Good Performance” is: less than 4 penalty points.
> A follow-up is obligatory for EU-NRLs with 4 penalty points or more.
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Evaluation of Performance J
)

1 0 17 2

2 0 18 0

3 0 19 0

4 0 20 0

5 0 21 0

6 1 22 0

7 1 23 0

8 0 24 0

9 1 25 0

10 0 26 0

11 0 27 0

12 0 28 0

13 0 29 1

14 0 30 1

15 0 31 0 -

16 0 32 0 r ¢
33 31 NO o .|
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(EU NRLs only)

OH-antigens O Serovar name

B O-antigens

sureJls 19911090 abeluadiad

Year
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Conclusions PT serotyping 2024

~)

Il

> 32 participants “Good Performance”

> 1 non-EU participant hands-on training/Follow-up

N participants 27 32

N strains evaluated per participant 20 20

O-antigens correct/strains tested 538/540 99,6% 638/640 99,7%
H-antigens correct/strains tested 533/540 98,7% 632/640 98,8%
Serovar names correct/strains tested 533/540 98,7% 632/640 98,8%
O-antigens correct/labs participating 25/27 93% 30/32 94%
H-antigens correct/labs participating 21/27 78% 25/32 78%
Serovar names correct/labs participating 21/27 78% 25/32 78%
Total number of Penalty Points 6 7

Total number ‘unsatisfactory performance’ 0 0

@Excluding Laboratory 33

15 Results EURL-Salmonella PT Typing 2024 | 20 May 2025



Part on Cluster Analysis (6t PT)

> Cluster analysis using WGS

— The cluster analysis 2024 is mimicking an outbreak situation,
with a Salmonella Infantis strain as the reference

— Participants’ own routine method(s) of choice

> PT Protocol
— Downloading: fastqg.gz files + md5checksums (‘dry’ part)
— Uploading: distance matrix, raw reads (fastqg.gz files) + (optional) md5checksums

— Result form: wet-lab/dry-lab protocols, cluster analysis
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‘Wet’ strains Salmonella Cluster Analysis PT 2024

> Pre-testing (WGS at t=0, t=1, t=2)

DNA extraction, library preparation, sequencing performed in-house; WGS platform: lllumina NextSeq. Raw data processing: in-house developed Juno-
assembly pipeline which includes SPAdes 3.15.3. Cluster analysis: Ridom SeqSphere*, using the cgMLST Enterobase v2.0 scheme.

> Strains with stable and consistent cgMLST results selected for inclusion in PT

> Technical duplicates: 24SCA03/24SCAO05 Shipment tubes prepared from the same blood agar
plate culture

24SCAO01 Infantis Inf 32 Human
24SCA02 Infantis INf=REF 32 Broilers
24SCAQ03 Infantis Inf 32 Broilers
24SCA04 Infantis Inf 32 Human
24SCAQO5 Infantis Inf 32 Broilers
24SCAQ06 Infantis Inf 32 Broilers
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‘Dry’ strains Salmonella Cluster Analysis PT 2024

v

Pre-testing (WGS at t=0, t=1, t=2)

DNA extraction, library preparation, sequencing performed in-house; WGS platform: lllumina NextSeq. Raw data processing: in-house developed Juno-
assembly pipeline which includes SPAdes 3.15.3. Cluster analysis: Ridom SeqSphere*, using the cgMLST Enterobase v2.0 scheme.

6 ‘strains’ selected for inclusion in the PT

Contaminated strain 24SCA12
— Wet-mixed on blood agar plates with 24SCA02 (Inf=REF) and 19SCAO03 (Typhimurium)

Contaminated strain 24SCA16 y

r £

— Wet-mixed on blood agar plates with 24SCAQO3 (Inf) and 2013516 (Paratyphi B, var. Java) f._;})

——g

Vv

Vv

v

24SCA11l Infantis Inf 32 Broilers
24SCA12 Mixed strains |Inf+STM
24SCA13 Infantis Inf 32 Human
24SCA14 Infantis INf=REF 32 Broilers
24SCA15 Infantis Inf 32 Broilers
24SCA16 Mixed strains |Inf+Java
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Results pre-testing

@ 24sCA-REF EL: One data set, no testing in time
@ 24sca01 ELtO: Original WGS data from stored strains
O 2uscan2 (201872019, 2023)
: ata from initial PT pre-testing (July 2024)

(O 24scao3 ELt2: WGS data after ten times sub-culturing (August 2024)
@ 24scaos
@ 24scaos
(O 2ascao06 i

L
@ 245cA11 :gfr]" ELE2)
© 2asca13 ;
@ 24sca1a
@ 24sca1s

- -
ELEO\ 1 (gren)
\ELey 2
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24 Participants In Cluster Analysis PT 2024

> 27 submissions
— 1 participant: both cgMLST-based data and wgMLST-based data
— 2 participants: both cgMLST-based data and reference-based SNP data

PFGE 6 2 na na na na
MLVA 8 6 5 5 na na
WGS 14 21 19 20 20 24
WGS: cgMLST 9 15 13 17 18 19
WGS: wgMLST 1
WGS: SNP 5 8 10 10 6 7
Partipants overall* 18 21 19 20 20 24

*excluding multiple data submissions per participant

20

Results EURL-Salmonella PT Typing 2024 | 20 May 2025




WGS protocols used by the 24 participants

21

23-cgMLST |In-In-In MiSeq cgMLST chewBBACA and chewTree on Galaxy ARIES chewTree

11 In-In-In MiniSeq cgMLST Ridom SeqSphere Distance matrix only

29 In-In-In MiSeq cgMLST chewBBACA and ReporTree Hierarchical clustering, average linkage
16 In-In-In MiSeq cgMLST chewBBACA Minimum Spanning Tree (MST)
EURL-Salm |In-In-In NextSeq cgMLST Ridom SeqSphere Minimum Spanning Tree (MST)

3 In-In-In NextSeq cgMLST Ridom SeqSphere Minimum Spanning Tree (MST)

5 In-In-In MiSeq cgMLST Ridom SeqSphere Minimum Spanning Tree (MST)

12 In-In-In MiSeq cgMLST Ridom SeqSphere Minimum Spanning Tree (MST)

13 In-In-In MiSeq cgMLST Ridom SeqSphere Minimum Spanning Tree (MST)

20 In-In-In NextSeq cgMLST Ridom SeqSphere Minimum Spanning Tree (MST)

24 In-In-In NextSeq cgMLST Ridom SeqSphere Minimum Spanning Tree (MST)

32 In-In-In MiniSeq cgMLST Ridom SeqSphere Minimum Spanning Tree (MST)
80-cgMLST [In-Out-Out |NextSeq cgMLST Ridom SeqSphere Minimum Spanning Tree (MST)

14 In-In-In MiSeq cgMLST chewBBACA + Grapetree MSTree V2 - Grapetree's modified version MST
4 In-In-In MiSeq cgMLST in-house galaxy MSTreeV2

28 In-In-In MiSeq cgMLST linux command line Neighbor joining (NJ)

17-cgMLST |In-In-In MiSeq cgMLST Ridom SeqSphere Neighbor joining (NJ)

1 In-In-In MiSeq cgMLST In-house pipeline with Chewbbaca, scheme from Enterobase |Single linkage

2 In-In-In NextSeq cgMLST inhouse ChewieSnake Pipeline (scheme: Enterobase 3000 loci) [single linkage hierarchical clustering
7 In-In-In NextSeq cgMLST Ridom SeqSphere UPGMA Tree

17-wgMLST [In-In-In MiSeq wgMLST chewBBACA UPGMA

19 In-In-In MiSeq SNPa CSIPhylogeny 1.4 Maximum likelihood (ML)

80-SNPa In-Out-Out |NextSeq SNPa SNIPPY Maximum likelihood (ML)

63 In-Out-Out |NovaSeq SNPr bwa, gatk, custom scripts, raxml Maximum likelihood (ML)

23-SNPr In-In-In MiSeq SNPr CSIPhylogeny on https://cge.food.dtu.dk/ Maximum likelihood (ML)

31 In-In-In MiSeq SNPr Galaxy Samtools Maximum likelihood (ML)

27 In-In-In NextSeq SNPr Maximum likelihood (ML)

21 In-In-Out  |NextSeq SNPr MINTyper 1.0 Neighbor joining (NJ)

' Wet lab preparations: DNA extractions, Library preparation, Sequencing. In: In-house, Out: Qutsourced. "I snpa: assembly-based, SNPr: reference-based




Data quality criteria used by the participants

> Comparable to the PT Typing 2019, 2020, 2021, 2022, 2023

> MD5: full evaluation will be included in Final report

— MD5 can be used as a checksum to verify data integrity against unintentional corruption, e.g. as a
result of a faulty file transfer. The MD5 hashes (message digests) are typically represented as a
sequence of 32 hexadecimal digits

— Mismatches for Lab 5 (md5 values of 40 digits)

— Mismatches for 4 ‘dry’ strains (3x Lab 7 and 1x Lab 20)

— No failures in the juno-pipeline this PT

@ MD5 checksum ‘dry’ strains PT 2020: 11/21

| All_mds - Notepad

PT 2021: 14/19

File Edit Format View Help
FbF@5a57?ba9F884948665?3553bdb6c 245CA11_R1.fastq.gz

5a71cdBcB82ccaBaaedbebfBaldefided
19add44955492a91ccccl38439F22cB9
ac248654acd8alabl5d82b5a94F6777¢
2d1b5a7248c8a5ca8@a59eff558700a8
B6+c5d9751385b8288d7abB36d688d73
fdecdbdebBa5ab800871ead74cbd8534
5f84a601e9bb6f5d63ca2d588cdf78b5e
82b6951c938daaBb563342d9fcfadb3f
A4ec5575e2cd84b607994b8d2098be59
d9e3al11c52344e5317F6e54c79e5a2be
7bdbAde7cBea5dab®@bbetB316323b08
383599f27b18687e9ebd88069d40182¢
db3bl46bb2ech3dfe9db8458b37fe73b

22

24S5CA11_R2.fastq.gz
245CA12_R1.fastq.gz
245CA12_R2.fastq.gz
24SCA13_R1.fastq.gz
24SCA13_R2.fastq.gz
245CA14 R1.fastq.gz
24S5CA14 R2.fastq.gz
245CA15 Rl.fastg.gz
24SCA15_R2.fastq.gz
245CA16_R1.fastg.gz
245CA16_R2.fastq.gz

245CA-REF_R1.fastqg.gz
2ASCA-REF_R2.fastq.gz

O

PT 2022:
PT 2023:
PT 2024:

MD5 checksum ‘wet’ strains PT 2023:
PT 2024

16/20
16/19
19/24

13/19
22/24
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Evaluation cluster analysis (1)

>

Participants were asked to report per strain:
— whether the data passed their Quality Control (QC) criteria or not

— whether a clustering match with the reference strain (24SCA-REF) was found or not

Comparing the participants’ results to the expected results
— pre-defined by the EURL-Salmonella (Protocol PT Typing 2024)

For this particular PT 2024 situation, the cgMLST-based cluster definition is set at
maximu allelic differences from the reference sequence.

No specific performance criteria were set for this PT on cluster analysis

— As a minimum, it was expected that participants would report the technical duplicate strains
24SCA03/24SCAOS to be (part of) one cluster.

— Also, strains were expected to be excluded from the cluster analysis (distance matrix) if the data
did not pass the participant’s QC.

Deviations from the expected results are indicated in|[BIGe
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Labcode-method

Inf+STM Inf=REF Inf+Java |
Expected ~neas No a.
1-cgMLST No Yes Yes No Yes No No n.a. No Yes No n.a.
2-cgMLST No Yes Yes No Yes No No n.a. No Yes No n.a.
3-cgMLST No No n.a. No Yes No n.a.
4-cgMLST No Yes Yes No Yes No No n.a. No Yes No n.a.
5-cgMLST No Yes Yes No Yes No No n.a. No Yes No n.a.
7-cgMLST No Yes Yes No Yes No No n.a. No Yes No n.a.
11-cgMLST No Yes Yes No Yes No No n.a. No Yes No n.a.
12-cg|\/|LSTa) No Yes Yes No Yes No No n.a. No Yes No n.a.
13-chLSTb) No Yes Yes No Yes No No n.a. No No n.a.
14-cgMLST No Yes Yes No Yes No No n.a. No Yes n.a.
16-cg|v]LsT°) No Yes Yes No Yes No No n.a. No Yes n.a.
17-cgMLST No Yes Yes No Yes No No n.a. No Yes No n.a.
17-wgMLST No Yes Yes No Yes No No n.a. No Yes No n.a.
19-SNpPa? No _ No Yes No No n.a. No - No n.a.
20-cgMLST No Yes Yes No Yes No No n.a. No Yes No n.a.
21-SNPr No Yes Yes No Yes No No n.a. No Yes No n.a.
23-cgMLST No Yes Yes No Yes No No n.a. No Yes No n.a.
23-SNPr No Yes Yes No Yes No No - No Yes No n.a.
24-cgMLST No Yes Yes No Yes No No @ No Yes No n.a.
27-SNPr No Yes Yes No Yes No No CH No Yes No n.a.
28-cgMLST No Yes Yes No Yes No No n.a. No Yes No n.a.
29-cgMLST No Yes Yes No Yes No No n.a. No Yes No n.a.
31-SNPr No Yes Yes No Yes No No n.a. No Yes No n.a.
32-cgMLST No Yes Yes No Yes No No n.a. No Yes No n.a.
63-SNPre! No Yes Yes No - No No n.a. No Yes No n.a.
80-cgMLST No Yes Yes No Yes No No n.a. No Yes No n.a.
80-SNPa No Yes Yes No Yes No No n.a. No Yes No n.a.

24

Yes/No: Wether or not clustering with 24SCA-REF

n.a.: not applicable (QC not passed)

> Technical duplicates
24SCAO03 and 24SCAO05
within one cluster in
24/27 submissions

>  22/27 submissions
reported cluster
24SCA02-24SCA03-
24SCA05-24SCAl14
completely as expected

Results EURL-Salmonella PT Typing 2024 | 20 May 2025




Lab code

Expected mixture of 24SCA02 REF S. Infantis and 19SCA03 S. Typhimuri

1 No Too many contigs (3104 contigs), total length of assembly too long (6,7Mbp), N50 too low (3952 bp). Suspect intra species contamination. Yes
2 No Total length (> 5326000); NumContamSNVs (x>7); Yes
3 No >300 contigs, bad N50 (6782), 19,48% contamination, multiple serotypes detected Yes
4 No total length >5.3 Mb, Confindr 37 SNP; number of contigs >300 Yes
5 No cgMLST good targets percentage <90% Yes
7 No Low Core %, high genome size, N50 & Contig counts Yes
11 No No contigs =2952, size =6 Mb = mixed culture Yes
12 No percentage good targets too low - 96.6; genome size too high - 5.5 MB Yes
13 No Contaminated with other Salmonella, based on MLST2.0 and ConFindr Yes
14 No Contamination detected by CheckM is above the quality threshold of 2 Yes
16 No Intraspecies contamination with 363 SNVs and N50 value is less than 150000pb Yes
17 No too many contigs, too big assembly length, wrong GC%, too many missassemblies, too small N50, too large L50 Yes
19 No N. contigs>500; Total length higher than expected Yes
20 No Contamination, total length of assembly, total number of contigs, N50, largest contig Yes
21 No checkM2 contamination 4,97; total number of contigs 2360; total length of assembled genome 5,8 Mb; N50 9901; Kmer intraspecies Yes

contamination indication

23 No Poor assembly, incorrect genome size, possibly mix of strains/serovars Yes
24 [TNes T | N0 |
27 No Contamination: multiple serotypes (Infantis, Lagos); large assembly (> 6 Mbp) Yes
28 No contamination Yes
29 No Did not pass cgMLST loci requirement. Found 94,7%. Yes
31 No Contamination Yes
32 No too litle core genomes genes/too many contigs Yes
63 No Likely a mixture of multiple strains; confindr suggests contamination, assembly too large and too fragmented, N50 too low. Yes
80 No Out of the thresholds recommended by EFSA : Too much contigs (4590); length > 5.4Mb; N50=3528 &Contamination detected (Intra specie) Yes




Expected No <|Wet mixture of 24SCA03 S. Infantis and 2013516 S. Paratyphi B, var. Jav Yes
1 No Too many contigs (3043 contigs), total length of assembly too long (6,5Mbp), N50 too low (3965 bp). Suspect intra species contamination. Yes
2 No Total length (>5326000); NumContamSNVs (x>7); Yes
3 No only 46% cgMLST targets identified, > 300 contigs, bad N50, 50% contamination with (1751), multiple serotypes detected Yes
4 No total length <4.3 Mb, number of contigs >300, N50 too small, <90% cgMLST loci called Yes
5 No cgMLST good targets percentage <90% Yes
7 No low core %, high genome size, N50 & contig count. Yes
11 No No of contigs = 8181, total size =6.5 Mb = mixed culture Yes
12 No percentage good targets too low - 43.0; genome size too high - 6.6 MB Yes
13 No % of good cgMLST Targets 88,51 % Yes
14 No Contamination detected by CheckMis above the quality threshold of 2 Yes
16 No Intraspecies contamination with 359 SNVs, N50 value is less than 150000pb and less than 90% bases are covered with a sequencing depth Yes
higher than 20X
17 No too many contigs, too big assembly length, wrong GC%, too many missassemblies, too small N50, too large L50 Yes
19 No N. contigs>500; Total length higher than expected; N50<1500 Yes
20 No Contamination, total length of assembly, total number of contigs, N50, largest contig Yes
2 No checkM2 contamination 5,67; total number of contigs 3361; total length of assembled genome 5,9 Mb; N50 6166; Kmer intraspecies Yes
contamination indication
23 No Poor assembly, incorrect genome size, possibly mix of strains/serovars Yes
24 No N50 too small and too many contigs Yes
> No Contamination: multiple serotypes (Java, Paratyphi B var. L(+) tartrate and Brazzaville | Edinburg| Atento | Leeuwarden); large assembly (> 6 Yes
Mbp)
28 No contamination; N50 to low; nr of contigs to high Yes
29 No Did not pass cgMLST loci requirement. Found 37,1%. Yes
31 No Contamination Yes
32 No too litle core genomes genes/too many contigs Yes
63 No Likely a mixture of multiple strains; confindr suggests contamination, assembly too large and too fragmented, N50 too low. Yes
80 No Out of the thresholds recommended by EFSA: Too much contigs (8840); length > 5.3Mb; N50=1692 & Contamination detected (Intra specie) Yes




Numbers in bold were reported to be clustering with the REF strain

Per submission:

Distance matrix data

Labcode-

method Inf=REF e
EL-cgMLST 0 130 0 1 144 1 35 84 146 0 86
1-cgMLST 0 131 0 1 145 1 35 87 147 0 89
2-cgMILST 0 132 0 2 146 2 37 88 148 0 88
3-cgMLST o [N o [ aT] e 146 0 86
4-cgMLST 0 138 0 1 152 2 38 94 154 0 9%
5-cgMLST 0 129 0 1 143 1 35 83 145 0 85
7-cgMLST 0 130 0 1 144 1 35 84 146 0 86
11-cgMLST 0 130 0 1 144 1 35 84 146 0 86
12-cgMLST? 0 131 0 1 144 1 35 84 146 0 86
13-cgMLST” 0 128 0 1 142 1 35 84 146 86
14-cgMLST 0 153 0 2 170 3 39 102 170 0 100
16-cgMLST 0 155 0 3 170 3 41 103 171 0

17-cgMLST 0 132 0 0 145 1 14 88 150 0 84
20-cgMILST 0 130 0 1 144 1 35 84 146 0 85
23-cgMLST 0 124 1 1 133 1 32 86 146 1 84
24-cgMLST 0 130 0 1 144 1 35 g | 146 0 86
28-cgMLST 0 127 0 1 141 1 35 85 143 0 86
29-cgMLST 0 138 0 2 149 3 37 88 152 2 93
32-cgMLST 0 129 2 1 144 1 35 84 146 0 85
80-cgMLST 0 130 0 2 145 1 35 84 146 0 85
17-wgMLST 0 165 0 1 189 1 26 108 197 0 103
19-sNPa? 0 203 [0 R 31 7 63 177 37 |8 195
21-SNPr 0 275 0 3 297 3 58 171 208 0 178
23-SNPr 0 279 3 5 29 5 60 167 296 1 179
27-SNPr 0 259 0 3 282 3 55 163 282 0 171
31-SNPr 0 300 0 2 549 2 121 210 550 0 194
63-SNPr®) 0 259 0 3 263 H 56 160 282 0 173
80-SNPa 0 303 1 5 954 3 344 343 954 0 320

27

Lab 3: some kind of mix-up of strain-data?

Lab 19: consistent with their own cut-off of 10

Lab 63: mix-up with a STM strain (QC ok)



Evaluation WGS-based cluster analysis (3)

> MST of the strains from the participants’ processed raw data
and the ‘dry’ strains

— Juno Assembly pipeline
— Ridom SeqgSphere*, cgMLST (3002)

— Note: Allelic differences not on scale

@ 24sCA-REF
@ 24scAol

() 24asca02
() 24scA03
@ 24scaos
@ 24scaos
() 2ascA06
@ 245ca11
© 24asca13
@ 24sca1a
@ 24scats
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Conclusions PT Cluster Analysis 2024

> Interim summary report was emailed on the 19t of May 2025
> 24 participants, with 27 submissions

> 6 ‘wet’ strains and 6 ‘dry’ strains

> Pre-defined “Cluster definitions”, (REF strain, expected results)
> Strains 24SCA12 and 24SCA16 (failing QC) had to be excluded from cluster analysis

> Optional identification of AMR markers reported by 12 participants
— Details will be discussed in the final report

> No performance criteria were set for this PT
— Technical duplicate strains 24SCA03/24SCAO5 reported to be (part of) one cluster: 24/27

— Contaminated strain 24SCA12 excluded from cluster analysis: 23/24 .
l’ |

o A

I

— Contaminated strain 23SCA16 excluded from cluster analysis: 24/24
— Participants’ results compared to expected results cluster analysis: 22/27
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Planning of 30t PT Typing (2025)

Note: obligatory part on serotyping of Salmonella only,

Week Date Subject

no optional part on cluster analysis in 2025.

€ 5
—8_==t_=__
B[ - S & -
Seeessoste
. mBEEuR

Celebration of the 30th PT
& Farewell to Anjo

November 2025:
Salmonella serovar Quiz

Emailing of the link to the registration form for the
25 Week of 16 June PT Serotyping.
Please register by 18 July 2025 at the latest.
31 Week of 28 July Emailing of the protocol 2025.
Monday Shipment of the parcels to the participants as
33 11 August 2025 Biological Substance Category B (UN 3373).
Upon receipt: Starting the identification of the
strains, according to the usual practice of the
33 Week of 11 August laboratory.
Sending the link for the result form on serotyping
to the participants.
Friday Deadline for completing the electronic submission
40 3 October 2025 of serotyping results: 3 October 2025.
at the latest After this deadline, the result form will be closed.
November/December Evaluation of individual laboratory results and
2025 Interim summary report.
30
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Thank you for your attention and your participation !

Hartelijk dank !

]
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