Interim summary report EURL-Salmonella PT PFGE typing 2018 Z&O Letter report 2019-0054

Interim summary report EURL-Salmonella PT PFGE typing 2018

W.F. Jacobs-Reitsma, E. Bouw, K.A. Mooijman
15 April 2019

Introduction

This document provides an overview of the results as produced by the participants in the EURL-
Salmonella Proficiency Test (PT) on PFGE typing - 2018.

The individual laboratory results were sent to each of the participants separately.

Summary results will presented at the EURL-Salmonella Workshop in May 2019 (Amersfoort), and
the full results will be reported in more detail in the final report on the 23" Salmonella typing
study (PT 2018).

Strains

A total of 11 Salmonella strains (coded PO1-P11) were sent to the participants in the 2018-study
on PFGE typing. Background information on the strains is given in Table 1.

Table 1 also indicates the codes of the test strains as shown in the image that was sent to the
participants for evaluation of their analysis in Bionumerics (file named: “Provided PFGE gel TRO
2018”). Strain codes 001, 005, 010, and 015 refer to the S. Braenderup standard.

Table 1. Background information on the Salmonella strains used for PFGE typing in 2018

Strain codes in 2018 Study Corresponding strain Strain codes in 2018 Study
Quality PFGE gel image codes in previous studies Provided gel analysis in BN
PO1 S. Braenderup H9812 002
P02 2013-P5 003
P03 2015-P5 004
P04 2013-P8 006
PO5 2014-P6 007
PO6 2013-P10 008
PO7 2017-P5 009

PO8 (a) 2016-P9 011
PO9 2017-P10 012 (a)
P10 2014-P9 013
P11 2014-P7 014

(a) common letters indicate common strains

Evaluation of the PFGE gel image

Participants were asked to test the 11 strains (POl — P11) using their own routine PFGE method
(Xbal digestion) and to give details of the method in the test report. The PFGE gel images were to
be emailed as an uncompressed 8-bit gray scale Tagged Image File Format (TIFF) files to the
EURL-Salmonella, and had to include the laboratory code in the filename.

A total of 12 participants sent in a PFGE gel image for evaluation.

The evaluation was done on the quality of the PFGE images and quality grading was done
according to the guidelines as used in the EQAs for the FWD laboratories (based on the PulseNet
guidelines, www.pulsenetinternational.org) (Annex 1). To comply with these guidelines the
reference strain S. Braenderup H9812 must be run in every 6 lanes as a minimum.

These guidelines use 7 parameters, which are scored with 1 (poor) to 4 (excellent) points.

In general, an acceptable quality should be obtained for each parameter since a low quality score
in just one category can have a high impact on the ability to further analyse the image and
compare to other profiles.

The scores per NRL (n=12), broken down across the seven parameters (see Annex 1), are given in
Table 2. The scores per parameter are shown in Figure 1.

EURL-Salmonella, RIVM, Bilthoven, The Netherlands Page 1 of 7



http://www.pulsenetinternational.org/

Interim summary report EURL-Salmonella PT PFGE typing 2018 Z&O Letter report 2019-0054

Evaluation of the analysis of the gel in Bionumerics

The evaluation of the (optional) analysis of a gel in Bionumerics was included in the study as well.
Like last year, a common gel for all participants was used for this, sent by email on 8-11-2018 and
named “Provided PFGE gel TRO2018”. This gel image was the TIFF file as sent in by LabO1 for the
EURL-Salmonella PT on PFGE typing in 2016.

A total of 11 participants sent in their analysed gel data for evaluation.
In short, this included the following actions by the participants:

start a new database in Bionumerics,

import the pre-configured database set-up as sent by email,

import the provided tif image and analyse the gel,

export the analysed data in either XML plus TIF files (BN 6.0 and below) or in one .ZIP file
(BN 7),

email the files in a zipped format and properly named to the EURL-Salmonella.

Evaluation of the analysis of the gel in Bionumerics was done according to the guidelines as used
in the EQAs for the FWD laboratories (Annex 2).
These guidelines use 5 parameters, which are scored with 1 (poor), 2 (fair/good) or 3 (excellent)

points.

The scores per NRL (n=11), broken down across the five parameters (see Annex 2), are given in
Table 3. The scores per parameter are shown in Figure 2.

Table 4 shows the (large) variation in the parameters in Bionumerics, as set by the individual
participants for the analysis of the same “Provided PFGE gel TRO 2018”.
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Figure 1. Evaluation of the quality of the PFGE images in scores per parameter, 2018 study
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Figure 2. Evaluation of the analysis of the gel in Bionumerics in scores per parameter, 2018 study
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Table 2. Evaluation of the PFGE images per participant and per parameter

Lab code/ 50 13 12 36 3 11 8 26 4 6 10 19 Total score Average per
Parameter per parameter parameter
Image Acquisition
and Running 1 3 3 4 3 2 3 4 4 4 4 4 39 3,3
Conditions

Cell Suspension 2 2 2 3 4 4 4 4 4 4 4 4 41 3,4

EES 1 3 2 2 4 4 4 4 4 4 4 4 40 3,3

Lanes 3 3 3 4 4 3 3 3 4 4 4 4 42 3,5

Restriction 3 1 4 2 4 4 4 4 4 4 4 4 42 3,5

Gel Background 3 | 4| 2|2 2 | 4| a| 3|3 |3]| 3] a4 37 3,1

DNA Degradation
(smearing in lanes)

Total score per
participant

15 17 20 21 25 25 26 26 27 27 27 28

Average per
participant

21|24 29 3 36 (36 |37|37]39]|39]3)9 4

1=Poor; 2=Fair; 3=Good; 4=Excellent.
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Table 3. Evaluation of the analysis of the provided PFGE image in Bionumerics per participant and per parameter

Average per
parameter

Lab code/ Total score per
Parameter parameter

Position of gel 3 2 3 3 3 2 2 3 3 3 3 30 2,7

Strips 3 2 3 3 3 3 3 3 2 3 3 31 2,8

Curves 2 2 2 2 3 3 3 3 3 3 3 29 2,6

Normalisation 2 3 2 2 2 3 3 2 3 3 3 28 2,5

Band
assignment
Total score per
participant
Average per
participant

1=Poor; 2=Fair/Good; 3=Excellent.

11 11 12 12 13 13 13 13 14 14 14

2,2 2,2 2,4 2,4 2,6 2,6 2,6 2,6 2,8 2,8 2,8

Table 4. Parameters as set by the participants for analysis of the “Provided PFGE gel TRO 2018” in Bionumerics

Lab code/Parameter
Strips: Image strip extraction
Thickness (pts)

Curves:

Averaging thickness (pts)
Background substraction
Apply Disk size (%)

Apply least square filtering
Cutt off below (%)
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ANNEX 1 PulseNet Guidelines on quality grading of PFGE images

Evaluation of the quality of the PFGE images according to the EQAs for the FWD laboratories (European
Centre for Disease Prevention and Control. Seventh external quality assessment scheme for Salmonella
typing. Stockholm: ECDC; 2016. Available at:
http://ecdc.europa.eu/en/publications/Publications/salmonella-typing-seventh-external-quality-
assessment.pdf).

Grade [score in poi

[ points]

_ Poorlll | Fal2]l | Goodld] | Excebemt[4] |

Imags - 3al doss not fill whole - 32l doss not fl whole - el doss nat fill whole By protocol, for example:

Acmuisition and TIFF and band finding i TIFF and band finding is TIFF but band finding is - Gal fils whole TIFF

Running highly afected, slightly affected. not affected. - Wells included on TIFF

Conditions - Borom band of standard | - Wialks not included on - Botrom band of standard | - Bottom band of standard
not 1-1.5 cm from the TIFF. nat 1-1.5 cm from the 1-1.5 cm from the bottom
botom of the gel and - Botrom band of standard | bottom of the gel but of the gal
analysis is highly affected. | not 1-1.5 em from the: analysis is not affected,

- Band spacing of bottom of the gal and

standards does not match | analysis is sighty

global standard and affected,

analysis is highly affected. | - Band spacing of

- Too few reference lenes | stendards doss not match

inchuded. global standard and
analyss is sighthy
affecred.

Call Suspensions. | The cel concentrations - More than two lanes One or wo lanes comtain | The cad concentration s
are uneven from lene o contain darker or lighter darker or lighter bands aporoximately the same in
lane, making analysis bands than the other than the other lanes. each lane.
impessible. Laness,

- At least one lane is mudh
darker or lighter than the
other lanes, making the
gel dificult to analyss,

Bands - Band distorton making - Some band distortion - Shight band digtorion in+ | Clear and distinct &l the
analyss dificuke (ie. nicks) inowo or three | one lane, but analysis is wizy to the bottom of the
- Wery fuzzy bands, lanes, but sl anabysable. | not affected. gel.
-Many bands too thick to | - Fuzzy bands. - Bands are slighty fuzzy
distinguish, - Some bands (four or andor santed,

-Bends atthe botom of | five]) are oo thick. - A few bands (thres or
the gl too fight to - Bands at the bottom or less) are difficult to see
distinguish, top of the gel are light but | dearly (ie. DNA overload)
still anabysable, espacially at the bottom of

the gel.

Lanes *smiling’ or curving - Sgnificant “smiling’ - Slight “smiling’ (higher Srraight
affecting anahysis - Shight curves on the bands in outside lanes

outside lanes, bur =il than inside).
analysable. - Slight curving.
- Lanes gradually run
longer towards the right or
ety bt sill analysable,

Restriction - More than one lane with | - One lane with many One or wo faint shadow | Complete restriction in all
several shadow bands, shadow bands. bands Larzs
- Lots of shadow bands - A few shadow bands
ower the whiole gel. spread out over several

lanes,

Gel Background | Lots of debris present, - Some debris present that | - Mostly dear badaground | Clear
miaking analysis may o may not make - Minor debris not
impossible analyss difficuk (ie ato | affecting analysis

band search finds too
many bands).

- Background caused by
photographing a gel with
wery fight bands (image
conrast was enhanced
miaking the image look
grairy.

DMA Degradation | Smearing making several | - Significant smearing in Minor background Mot presant

[smearing inthe | lenes unanalysable one or two enes that may | (smearing) in a few bines

lanes) or may not make angysis | but bends are dear,

difficult.
- Minor background

{smearing)) in many lanes.
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Evaluation of gel analysis of PFGE images in Bionumerics according to the EQAs for the FWD laboratories
(European Centre for Disease Prevention and Control. Seventh external quality assessment scheme for
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ANNEX 2 Evaluation of gel analysis of PFGE images in Bionumerics

Salmonella typing. Stockholm: ECDC; 2016. Available at:
http://ecdc.europa.eu/en/publications/Publications/salmonella-typing-seventh-external-quality-

assessment.pdf).

Grade [score in points]

S N = B N = N =~

Position of Gel
Frame

Strips

Curves

Mormalization

Band
Assignment

- Wells wrongly included when
placing the frame
- Gel is not inverted.

Lanes incorrectly defined.

Curve set so that artefacts will

cause wrong band assignment.

- Many bands not assigned in
the reference lanes.

- The references were not
included when submitting the
data.

- Assignment of band(s) in
reference lane(s) to incorrect
size{s).

Incorrect band assignment
making inter-laboratory
comparison impossible.

- The frame is positioned too
low.

- Too much space framed at
the bottom of the gel.

- Too much space framed on
the sides of the gel.

- Lanes are defined too
narrowly (or widely).

- Lanes are defined outside
profile.

- A single lane is not correctly
defined.

Curve extraction is defined
either too narrowly or
including almost the whole
lane.

- Bottom bands <33kb are not
assigned in some or all of the
reference lanes.

- Some bands wrongly
assigned in reference lane(s).

- Few double bands assigned
as single bands or single
bands assigned as double
bands.

- Few shadow bands are
assigned.

- Few bands are not
assigned.

Excellent placement of frame
and gel is inverted.

All lanes comectly defined.

1/3 or more of the lane is used
for averaging curve extraction.

All bands correctly assigned in
all reference lanes

Excellent band assignment
with regard to the quality of
the gel.

Note that the EFSA supporting publication 2014:EN-703 (recommended SOP) states:

When using the S. Braenderup H9812 reference, visible bands of test isolates should be marked down to

~33 kb (third band from the bottom of the H9812 reference), but not below (referring to Band

Assigment).

In Normalisation, all bottom bands (also < 33 kb) in all reference lanes are assigned.
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