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Overview of MRSA protocols

* |solation of MRSA
— Transport media/swabs

* PCR assays
— Control strains

* Typing
— Spa-typing
—MLST

- WGS
— MyDBFinder database

— Spa-typing
—MLST
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Technical specifications and EURL protocols

e EFSA Journal
SCIENTIFIC REPORT J

APPROVED: 29 September 2022

doi: 10.2903/j.efsa.2022.7620

Technical specifications for a baseline survey on the
prevalence of methicillin-resistant Staphylococcus aureus
(MRSA) in pigs

European Food Safety Authority (EFSA),
Marc Aerts, Antonio Battisti, Rene Hendriksen, Jesper Larsen, Oskar Nilsson,
José Cortifias Abrahantes, Beatriz Guerra, Alexandra Papanikolaou and
Pierre-Alexandre Beloeil

» Harmonised surveillance
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Protocols available on the website

MRSA
“por | MRSA multiplex PCR-1 protocol; PCR amplification of CC398, mecA, PVL, scn and spa (version 1.1, April
.
/M 2024)
(PDF document, 6oo KB)
Fpor | MRSA multiplex PCR-2 protocol; PCR amplification of mecA, mecC, PVL and spa (version 3.1, April 2024)
Dy
/m (PDF document, 400 KB)
[“por spa-typing protocol; PCR amplification and typing of spa gene
/M\j:! (version 2, December 2022)
(PDF document, 100 KB)
lfﬂ'*- Isolation of MRSA from food-producing animals and farm environment (version 3, April 2023)
/;‘;! (PDF document, 6oo KB)
_ MLST typing
.E/': (PDF document, 25 KB)
Adobe

Additionally — MyDBFinder — MRSA Database

Oct 8-9 2024 EURL-AR EURL-AR MRSA Baseline activities




=
—]
—

i

Isolation of MRSA
Flow diagram

Enrichment
Cover the samples in Mueller-Hinton broth containing 6.5% sodium chloride (NaCl)
(35-37°C, 16-24 h)

l

Isolation
Spread a 10-pl loopful of the broth on Brilllance MESA 2 agar (Oxoid)
(35-37°C for 16-24 h)

l

Sub-culture
Subculture presumptive MRSA colonies on blood agar
(35-37°C for 22-24 h)
Extend to up to 48 h to look
l for characteristic morphology
and haemolysis

Identification
Multiplex PCR-1 for detection of mecA, scn, spa and pvi.
If mecA negative, Multiplex PCR-2 can be applied to test for mecC

Oct 8-9 2024 EURL-AR
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Laboratory Protocol

Isolation of methicillin-resistant Staphylococcus aureus
(MRSA) from food-producing animals and farm environment

April 2023
Version 3

Written by EURL-AR

» Which swabs to use for sampling?
—Transport media?

* Discrepancy in blood agar incubation time in protocol
vs. Tech. Spec. (22-24 h vs. 24-48 h)

EURL-AR MRSA Baseline activities
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Nasal sampling from pigs

 No brand recommendation

—Availability in all countries? The EURL-AR provides general recommendations on collection and storage of samples for
monitoring of MRSA.® Nasal swabs are obtained from individual slaughter pigs immediately after
stunning by inserting a cotton tip into the anterior nares of each pig and rotating it five times. It is

« Amies media (w/wo charcoal) recommended to use commercially available transport swabs (which include suitable transport media)
. in accordance with the manufacturer’s recommendations. In general, swab samples should be stored
—Gel or liquid at 4-8°C, and isolation of MRSA should be initiated within seven working days of collection.
—If gel — cover the sample with
broth (MH + NaCl) Dry swabs best for PCR,

—If liquid - transfer min. 100 pito ~ Put can be used for
5 mL broth culturing

* Plastic vs. wood

—Plastic more flexible and easier
fo cut

 Cotton vs. synthetic fiber

—Cotton might not release
enough material

Gel - M40 Deltalab

EURL-AR MRSA Baseline activities
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Isolation process continued

Enrichment
Cover the samples in Mueller-Hinton broth containing 6.5% sodium chloride (NaCl)
(35-37°C, 16-24 h)

l

Isolation
Spread a 10-pl loopful of the broth on Brilliance MRSA 2 agar (Oxoid)
(35-37°C for 16-24 h)

l

Sub-culture
Subculture presumptive MRSA colonies on blood agar
(35-37°C for 22-24 h)

l

Identification
Multiplex PCR-1 for detection of mecA, scn, spa and pvi.
If mecA negative, Multiplex PCR-2 can be applied to test for mecC

» Selective medium:;

— Brilliance MRSA 2 plate or an equivalent
chromogenic screening plate for MRSA

* Typical morphology on blood agar

« Extend to up to 48 h to look for characteristic
morphology and haemolysis — more flexible

» Catalase test

—used to distinguish staphylococci (positive) from
enterococci (negative)

—> Presumptive MRSA

Oct 8-9 2024 EURL-AR
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PCR assays for confirmation and characterisation
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LABORATORY PROTOCOL LABORATORY PROTOCOL

MRSA Multiplex PCR-1 MRSA Multiplex PCR-2

PCR AMPLIFICATION OF MECA, MECC, PVL AND SPA
PCR AMPLIFICATION OF CC398, MECA, PVL, SCN AND SPA

NOVEMBER 2022

NOVEMBER 2022 Version 3

Version 1
Version 3 reviewed and updated by: EURL-AR

Authors of the document: EURL-AR
based on protocol from the National Reference Laboratory for Antimicrobial
Resistance at Statens Serum Institut, Denmark

Authors of the document: EURL-AR
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PVL, scn, spa
mecA, CC398, spa
mecC, spa

Oct 8-9 2024

PCR assays for confirmation and characterisation

The different analytical steps and corresponding methods are summarised in Figure 3.

* PCR-1
— Confirm species (spa)
— Test for
* mecA
+ CC398
* PVL & scn

If spa positive, mecA negative —>
proceed to PCR-2

— Test for
* mecC

* 3 control strains

S. aureus
S. aureus

S. aureus

EURL-AR

No
Yes

Yes

I PCR-1 I—-I

spa(-)

l

mecA (-) )
mecC (-) H PCR-2 I [ mecA (+)
mecC (+)
—— MRSA(+)
|
L) .
—  CC398 (+) CC398 (-)
spa typing
Subset —J
AST
WGS

Subset

AST: antimicrobial susceptibility testing; MRSA: methicillin-resistant Staphylococcus aureus; WGS: whole genome

sequencing.

genome sequencing of MRSA

Figure 3: Flowchart for confirmatory testing, typing, antimicrobial susceptibility testing and whole-
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spa-typing

* spa-typing can be performed on the PCR products from any of the PCR’s:
— MRSA multiplex PCR-1
— MRSA multiplex PCR-2

— Spa-typing

* For spa typing the amplified PCR products need to be purified using a common purification kit and sequenced
» Sequencing results can be interpreted by using spa-typer sequence analysis software such as:

— Bionumerics spa typing plugin;

— Center for Genomic Epidemiology (CGE) spaTyper or

— Ridom SpaServer to attribute the spa type corresponding to the number and sequence of repeats present.

- MRSA multiplex PCR-1 protocol; PCR amplification of CC398, mecA, PVL, scnand spa (version 1.1, April
My
,/m 2024)

(PDF document, oo KB)

- MRSA multiplex PCR-2 protocol; PCR amplification of mecA, mecC, PVL and spa (version 3.1, April 2024)
ey
‘/‘m (PDF document. 400 KB)
)ﬂ_ﬂ}’— spa-typing protocol; PCR amplification and typing of spa gene
- (version 2, December 2022)

(PDF document, 100 KB)
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WGS for confirmation and characterisation

 Participants who prefer to use WGS setup rather than PCR are welcome to report based on this

— Tech. SpeC. section 6.5 Table 9: Mandatory genotypic characteristics
_ : Measure Description Tool®/database!™  Settings™
Usual WGS protocol (new version on the way) — - —
— Mandatory quality control measurements e t:;(si} - SCCmecFinder s
—Mandatory genotypic characteristics SCCmec type - Database: Referenced
] ] SCCmec subtype -
 AMR, host adaptation and virulence AMRgenes Resfinder 4.1 or newer | %ID: 90%
AMR point mutations - Min. length: 60%
° I czrC Cadmium and zinc resistance MyDbFinder %ID: 90%
Incl. suggested tools and settings o Codmhun and she resktene ;0% e
inhibitor (SCIN)
chp Chemotaxis inhibitory protein of
° - ¢ ! S. aureus (CHIPS)
EURL-AR has prepared a ‘database’ of the relevant _, tanhylokinase (SAK)
genes from Table 9 and PCR’s s oy Cooccal enterotoxin A
— Easy screening using internal pipelines or sep oty ococcal enterotoxmn P
— MyDBFlnder webtool el :;E.l!-;?cluster etllnn;:)ndLllr?;SC[N
. i {genetic marker of IEC1) and
* https://cge.food.dtu.dk/services/MyDbFinder/ different combinations of

CHIPS, SAK, SEA and SEP
(genetic marker of human
adaptation)

IEC1 type A schematic representation of
the different IEC1 types are
provided by van Wamel et al.
(2006)

tarP Prophage-encoded wall teichoic
acid glycosyltransferase (TarP)
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PT for confirmation and characterisation of MRSA by PCR
(or other genotypic testing method)

« Sent out in April/May
e 3 control strains
e 10 test strains

— Perform PCR using the suggested PCR assays (PCR-1 and -2)
— Report the presence/absence of genes (online survey)
—Used for test or validation of PCR setup Test strains:

— Overall evaluation report with expected results EURL MRSA-PT-01
EURL MRSA-PT-02
EURL MRSA-PT-03
EURL MRSA-PT-04

Table 2: Codes for the test stramns

—Can also be performed by WGS

* Reporting of the PCR-relevant genes EURL MRSA-PT-05
— Presence/absence of genes EURL MRSA-PT-06
» ID 90%, coverage 60% EURL MRSA-PT-07

EURL MRSA-PT-08
EURL MRSA-PT-09
EURL MRSA-PT-10
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Thanks for your attention

Jette Kjeldgaard — on behalf of the EURL-AR group
jetk@food.dtu.dk
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