Detection of Food-Borne Pathogens

SCIENTIFIC with the BAX®-PCR

The world leader in serving science




0The BAX®-System
oDetection of Salmonella spp. from spices and animal feed

oMultiplex-Real-Time-PCR for the detection of
Campylobacter jejuni, C. coli und C. lari
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The BAX® system: Scope of delivery

e Thermocycler

e Computer with printer
« BAX -Software

2 heating blocks

2 cooling blocks

2 adjustable pipettes
» Dispenser

* 8 channel pipette

« 2 Capping/decapping tools ( | -

e Consumables for 192 assays
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BAX® kits

Kits available:

v' Salmonella
v’ Listeria monocytogenes
v' Genus Listeria Each kit contains 96 assays:
v' Enterobacter sakazakii * PCR tubes containing all
v E. coli 0157:H7 reagents |

* Protease and lysis buffer
v' Yeast and molds
v' Real-time Staphylococcus aureus
v Real-time Campylobacter jejuni/coli/lari
v 8 h Listeria sp. (RT-PCR for environmental samples)

ThermoFisher
SCIENTIFIC

0



Food Other samples

= Meat/Fish

= Chocolate = Environmental samples
" Feed

= Flavours

= Milk and milk products
= Spices
= Convenient food

= Cereals
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BAX® protocol (enrichment + PCR)
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» Completely m and analysis
« Simultaneous analysis Salmonella, E. coli,

E. sakazakWORhiespEgaIfIHSs. L. sp.
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Result Screen
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Salmonella, E. coli 0157:H7 (MP), Enterobacter sakazakii, Genus Listeria and
L. monocytogenes can be analyzed in parallel
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Salmonella detection (ISO 6579:2002)

Sample + BPW
18 hours at 37°C

4-5 days

Subculture 0.1ml into
10ml RVS Broth
24 hours at 41.5°C

Subculture 1.0ml into
10ml MKTTn Broth

24 hours at 37°C

Subculture each broth
onto XLD Agar

+ 2" Medium
24 hours at 37°C

serological
confirmation of
suspect colonies

biochemical
confirmation of
suspect colonies
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BAX protocol for the detection of Salmonella; meat samples

o sample in BPW (1:10)

E’ Incubation: 18+2 h bei 37°C
o

o

O
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Result after
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Enrichment
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Transfer of enrichment broth into empty cluster tubes




Transfer (5 pl) in 200 pl lysis buffer




Enyzmatic cell lysis in heating blocks: 37°C/55 °C and 95°C

» 20 min, 37°C (Listerien 60 min, 55°C)
» Protein removal 10 min 95°C (all kits)
e > 5 min cooling




Opening of PCR tubes




Transfer of 50 pl lysate into the PCR tubes




Preparing a sample table, starting the PCR




International certificates

SAM|

B, PERFORMANCE TESTED

AOAC

RESEARCH INSTITUTE
LICENSE NUMBER 010401

USDAFSIS
Bl e Ginece
Groupe f*tlwﬂ_ﬂ:l

” NordVal ‘|

Validation

UM FAlS DE TODOS

&Y T3
R Et

AOAC International Official Method

Salmonella #2003.09; L. Monocytogenes #2003.12

AOAC-RI Performance Tested Method

Salmonella #100201; Listeria monocytogenes #070202; E. Coli O157:H7
#010401, Campylobacter real-time PCR #040702, S. aureus #120701

USDA-FSIS Adoption

Salmonella #MLG 4C.01; Listeria monocytogenes #MLG 8A.00

Health Canada Certification

Salmonella #MFLP-29; Listeria monocytogenes #MFLP-28
E. coli O157:H7 #MFLP-30; Enterobacter sakazakii #MFLP-27

AFNOR EN-1SO 16140 Certification

Salmonella #QUA 18/3-10/06

NordVal Certification
Salmonella #2003-20-5408

Brazil MAPA Official Reference Method
Salmonella #41

Japanese Ministry of Health, Labour and Welfare
Listeria; Listeria monocytogenes
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NordVal Certificate

—
NordVal f NMKL / \
cio National Veterinary Institute I NordVal ')',
PB B156 Dep, 0033 Oslo, Norway . Validation
www.nmkl.org | e

NordVal Certificate

Issued for BAX Salmonella PCR (BAX Classic and BAX Q7)
BAX System with Automated Detection PCR As-
say for Screening Salmonella

NordVal No: 030

First approval date: 20 November 2003
Renewal date: 1 June 2007

Valid until: 1 June 2009

Oslo, 18 June 2007

The method is validated againat IS0 6579:2002. BAX is also an ADAC method 2003.09

OXO0ID AIS Thermo Fisher Scientific Lunikvej 28, DK-2670 Greve, Denmark has applied for

E‘;”:‘I;'.Z' .‘;1';”55‘.3{}5&(}2’::3‘s?ﬁizITJ;ﬁ}?EE?:&T%ﬁFf!":ﬁ;%%%?Eﬁ:;i:é%;fff:%”i:?,ﬁa" NordVal has studied the enclosures to the application and evaluated the results obtained in
ualicon, Bedford Bidg. 1 Silverside Roa iimington, 1 A, i . ™

The method is validated against 130 6579:2002. BAX is alsc an ADAC method 2003.09 the I.I.E |Id Etlﬂ '15 bl’r ‘G'F H EI H a L u AI::IF'I:: Eesearﬂh In EttUtE w UEEd f:r 1hE j:.'F i
Iigz‘;?é:5:;‘%311F?S%’:;2,-‘“‘;2?;?;;‘%:;2':.“:‘;3?5:“ .?.‘5'32‘3%‘52;?:2: :;?‘?h':i:'{ NOR validation, NordVal has concluded that it has been satisfactorily demonstrated that the
MOR validation. NordVal has concluded that it has been satisfactorily demonstrated that the . . .
reamr?mentslaf th_?HN?_.'d\falsfvahdanon fprcli:cn. arifu_rf_llledd for foods: iE'EﬂS E;d_len{\f}rzDg fE-q L"’EME HTE 'Ef [hg Hﬂ 'dl'ulrﬂ| |||I'E||d E.“El ﬂ ﬂ'r':tﬂ'ﬂﬂ ﬂr'E ﬂ.”fll |Ed fﬂr fﬂ{ldS fEEd E ﬂ nd Enwmr z

I The BAX Samoneta POR Syt (BAX Casi and BAX Q) canbeused wiout mental samples. The limit of detection for the methed is demonstrated to be 2-7 cfu/25 g or

;
s e S o it vl sl ae Gl ml. TheBAX Salmanglia LR Syctam (HBAX Claccic and BAX Q7L canbe ucad wathout fuc

the method, and that every two years an application for renewal of the certificate should be g
forwarded to MordVal, For the renewal of the NordVal certificate the methad must be vali- | ﬁr I I'If rITIE |' il

dated against the latest version of the reference method

Yours sincerely

B dal A
Sven Quist Hildfe Skar Norli
Chair of NordVal NMKL Secretary General
NMKL INordVal Tel +47 23216240/ +47 46 868807  E-mail. nmki@vetinst.no
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0
oDetection of Salmonella spp. from spices and animal feed

O

@ ThermoFisher
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BAX system for the detection of salmonella in

spices

Alexandra Ehrig
Institut Dr. Appelt, Leipzig

A

INSTITUT DR APPELT ———

Anis (anise) Gemiusebrihe Paprika (paprika) Sellerie
Arzneifenchel Ingwer Paprika Rosen Senf

Barlauch Karottengranulat Petersilie Spargelpulver
Basilikum Karottenpulver Pfeffer grin Speckstippe
Bochshornklee Knoblauch (garlic) Pfeffer schwarz Thymian (thyme)
Bohnenkraut Koriander Pfeffer weiss Toastzwiebelpulver
Brennesselblatt Kréautermischungen Pilzgewlrzsalz Tomatenflocken
Cayenpfeffer Kurkuma Pilzpulver Vata Tee

Chili Lauch Piment Zimt
Chinabratengewirz Lebkuchengewiirz Pitta Tee Zitronengrundstoff
Curcuma Lorbeerblatter Reismehl Zitronenol

Curry Majoran Rostzwiebel Zwiebel (onion)
Dill Muskatnuss Rosmarin (rosemary) Zwiebelgranulat
Entwasserungstee Nelken (cloves) Salatkrauter Zwiebelpulver
Fischgewlirz Oregano (oregano) Salz

Gelbsenfsaat Panade Schnittlauch div. Gewurzmischungen

D
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BAX system for the detection of salmonella in spices

Alexandra Ehrig é
Institut Dr. Appelt, Leipzig INSTITUT DR APPELT

number of samples:
spiked samples:

accuracy:

culture- ISO:
BAX™ PCR:

no PCR inhibition

@ ThermoFisher
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Detection of Salmonella from spices and animal feed with the BAX-PCR

Archiv fir Lebensmittelhygiene 58, Heft 9/10 (2007), »00—00¢

58,

Ale

210 % 297 mm £

Gesellschaft fur Umweltanalytik mbH, Osnabrtick

Nachweis von Salmonellen in Gewliirzen
und Futtermitteln.Vergleich des
kulturellen Referenzverfahrens nach

§ 64 LFGB und der BAX®-PCR'-
Validierung eines alternativen
Untersuchungsverfahrens

Detection of Salmonella from spices and animal feed.
Comparison of the ISO reference method with the
BAX-PCR' — In-house validation of an alternative method

D
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Nachweis von Salmonellen: Futtermittel und Gewdtrzproben

ABBILDUNG 1: Futtermittel und Gewiirzproben der Validierungsstudie

Anzahl untersuchter Proben: Futtermittel und Gewdldrze
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Animal feed: Results

Sample | feedingstuff |  Salmonella | CFU/25g |  PCR RF Sanple | feeding stuff Salmonella | CFU/25g PCR RF
1 SOy pass no 0 neg neg 20 Rape flour S. Yoruba 18 pos pos
2 Soy pass S. Yoruba 18 pos pos 21 Rape flour S. Yoruba 18 pos pos
3 Soy pass S. Yoruba 18 pos pos 22 Rape flour S. Yoruba 180 pos pos
;" ;;’ gﬁ 2 ig:ﬂg: ig Egz gg: 23 Rape flour S. Yoruba 180 poS poS
5 Soy pass S Mbandaka B = = 24 Rape flour S. Mbandaka 180 pos pos
Z So pass S: Y - = = 25 Rape flour S. Mbandaka 180 pos pos
3 Soy pass S NVbandaka 120 Sos 205 26 Rape flour S. Mbandaka 120 pos pos
) Soy pass S Mbandaka 120 Do 00 27 Rape flour S. Mbandaka 120 pos pos

10 Palm Expeller no 0 neg neg 28 Soy flour no 0 neg neg
11 Palm Expeller | S. Mbandaka 12 neg neg 29 Soy flour S. Mbandaka 12 pos pos
12 | PamEBxpeller| S. Mbandaka 12 neg neg 30 Soyflour | S. Mbandaka 12 pos pos
13 | PamExpeller | S. Mbandaka 120 neg neg 31 Soy flour S. Mbandaka 120 pos pos
14 | PalmExpeller | S. Moandaka 120 pos neg 32 Soy flour S. Mbandaka 120 pos pos
15 | PamExpeller| S. Yoruba 18 neg neg 33 Soy flour S. Mbandaka 18 pos pos
16 | PaimExpeller| S. Yoruba 18 neg neg 3A Soy flour S. Yoruba 18 pos pos
17 | PalmExpeller | S. Yoruba 180 neg neg 35 Soy flour S. Yoruba 180 pos pos
18 PalmExpeller |  S. Yoruba 180 neg neg 36 Soy flour S. Yoruba 180 pos pos
ThermoFisher
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Detection of Salmonella from spices and animal feed with the BAX-PCR:
In- house validation of an alternative method

Summery of the results

Number of samples:

NA: 127
PA: 29
PD: 2
ND: 1

Accuracy BAX-PCR: 99,6%

@ ThermoFisher
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0
0

oMultiplex-Real-Time-PCR for the detection of
Campylobacter jejuni, C. coli und C. lari

0]

@ ThermoFisher
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Campylobacteriosis

Figura SU7. The reported incidences of the zoonoses in humans, 2005
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Campylobacter in pigs, and Poultry; from farm to retall

Figure CA2. Minimum to maximum proportions of Campylobacter positive samples reported
by MS, by animal species and foodstuff category’, 2005
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Multiplex-PCR (=PCR with > 1 set of primers)
4 Tagman probes, dyes VIC, , , NED




Result screen

:.]BMX[EJ System Analysis Interface - Bax300407-Test3.bax
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ThermoFisher
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Result screen
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Detection of thermophilic Campylobacter spp. from food

LGL Oberschleilheim (Bavaria office for Consumer Protection and Food Safety)

Detection of Campylobacter from 90 Food samples
(65 poultry samples included)
A comparison of the BAX- PCR with cultural detection

methods
100
80
60 52 50
40
0
culture BAX®-PCR

B positive @ negative
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International certificates

4 AN} AOAC International Official Method
ﬁﬁ;}.&g Salmonella #2003.09; L. Monocytogenes #2003.12

j&m&)jé\sc Campylobacter real-time PCR #040702

RESEARCH INSTITUTE
LICENSE NUMBER 010401

USDA-FSIS Adoption

- —— FSIS Salmonella #MLG 4C.01; Listeria monocytogenes #MLG 8A.00
Health Canada Certification
I*I Health  Santé Salmonella #MFLP-29; Listeria monocytogenes #MFLP-28
Canada  Canada E. coli O157:H7 #MFLP-30; Enterobacter sakazakii #MFLP-27

AFNOR EN-1SO 16140 Certification

Groupe /io= 3] =
Qupe L w‘ﬁ Salmonella #QUA 18/3-10/06
NordVal Certification

Salmonella #2003-20-5408

Brazil MAPA Official Reference Method
Salmonella #41

” NordVal ‘|

Validation

UM FAlS DE TODOS

aam Japanese Ministry of Health, Labour and Welfare
o Listeria; Listeria monocytogenes
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Inclusivity / Exclusivity

= Inclusivity — 100%
» 20 C. jejuni
e 15 C. coli
« 19 C. lari

= Exclusivity — 100%
» 6 Campylobacter (non- C. jejuni, C. coli, C.lari)
e 26 non- Campylobacter

@ ThermoFisher
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0
0

oMultiplex-Real-Time-PCR for the detection of
Campylobacter jejuni, C. coli und C. lari

o Monitoring for Campylobacter in broiler flocks:

preliminary tests to demonstrate the appropriateness of the
BAX-System

@ ThermoFisher
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Scope of the trial

04 control flocks
04 flocks with improved hygenic conditions

o Desinfection of shoes

o Staff hygiene and dress code
o Insect traps

o Pest control

@ ThermoFisher
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Detection methods

0BAX-PCR after enrichment in Bolton
0 BAX-PCR without enrichment (Direct-PCR)
o Direct culture on selective medium (mCCDA and Karmali)

The Direct-PCR allows the detection of Campylobacter within
~2 hours.

BAX-PCR Detection of Campylobacter jejuni, C. coli, C. lari ThermoFisher
@ Ina Wiebelitz, Gefltiigelhof Mdckern SCIENTIFIC

Gerhard Tangen, Oxoid Deutschland GmbH



Sample preparation: Caecal samples

BAX-PCR Detection of Campylobacter jejuni, C. coli, C. lari ThermoFisher
@ Ina Wiebelitz, Gefltiigelhof Mdckern SCIENTIFIC

Gerhard Tangen, Oxoid Deutschland GmbH



Sample preparation: Caecal samples

BAX-PCR Detection of Campylobacter jejuni, C. coli, C. lari ThermoFisher
@ Ina Wiebelitz, Gefltiigelhof Mdckern SCIENTIFIC

Gerhard Tangen, Oxoid Deutschland GmbH



Sample preparation: Alphitobias diaperinus panzer

BAX-PCR Detection of Campylobacter jejuni, C. coli, C. lari ThermoFisher
@ Ina Wiebelitz, Gefltiigelhof Mdckern SCIENTIFIC

Gerhard Tangen, Oxoid Deutschland GmbH



Transfer (5 pl) in 200 pl lysis buffer

BAX-PCR Detection of Campylobacter jejuni, C. coli, C. lari ThermoFisher
@ Ina Wiebelitz, Gefltiigelhof Mdckern SCIENTIFIC

Gerhard Tangen, Oxoid Deutschland GmbH



Starting the PCR

Ina Wiebelitz, Geflugelhof M6ckern SCIENTIFIC
Gerhard Tangen, Oxoid Deutschland GmbH

@ BAX-PCR Detection of Campylobacter jejuni, C. coli, C. lari ThermoFisher



Result screen
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Results |

Ina Wiebelitz, Gefligelhof Mdckern

Gerhard Tangen, Oxoid Deutschland GmbH

Sample PCR Culture
Enrichment Direct-PCR
Caecal content chicken neg neg neg
Caecal content chicken neg neg neg
Caecal content chicken neg neg neg
Caecal content chicken neg neg neg
Alphitobias diaperinus neg neg n.a.
beetle larvae neg neg n.a.
water neg neg n.a.
BAX-PCR Detection of Campylobacter jejuni, C. coli, C. lari ThermoFisher
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Results I

Sample Direct-PCR culture
species CFU/mI
cloaca swab 1 C. jejuni 5,9 x 10° pOS
cloaca swab 2 C. jejuni < 10* posS
cloaca swab 3 C. jejuni 2,4 x 10° pOS
cloaca swab 4 C. jejuni 3,1 x 10° pOS
— =

All samples have been analysed without pre-enrichment (Direct-PCR)
No PCR Inhibition

caecal contents 2a C. jejuni 4,7 x 10° pos
caecal contents 2b C. jejuni 1,6 x 10° pos
caecal contents 3a C. jejuni 4,2 x 10° pos
caecal contents 3b C. jejuni 2,7 x 10° pos
caecal contents 4a C. jejuni 1,5 x 10° pos
caecal contents 4b C. jejuni 1,1 x 10° pos
broiler carcass C. jejuni pos

BAX-PCR Detection of Campylobacter jejuni, C. coli, C. lari ThermoFisher
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Results I

Breeding period up to 4 days after thinning

days of breeding
1-5/14/19/26 29/30 thinning 34
PCR enrich. Direct-PCR |PCR enrich. |culture |Direct-PCR |PCR enrich. [culture
Broiler flock
51 neg. neg. neg. neg. neg. neg. neg.
52 neg. neg. neg. neg. neg. neg. neg.
93 neg. neg. neg. neg. neg. neg. neg.
54 neg. neg. neg. neg. neg. neg. neg.
55 neg.
56 neg.
Y4 neg.
58 neg.
BAX-PCR Detection of Campylobacter jejuni, C. coli, C. lari ThermoFisher
@ Ina Wiebelitz, Gefligelhof Mdckern SCIENTIFIC

Gerhard Tangen, Oxoid Deutschland GmbH



Results IV

Sample collection 5 and 6 days after thinning

D-PCR | PCREnNr. | culture | D-PCR | PCR-Enr. | culture | DPCR | PCR-Enr. | culture
flock first sector central sector last sector

ol neg. pOSs. neg. neg. neg. neg. neg. pOS. neg.
52 neg. pOsS. neg. neg. pOsS. neg. neg. pOS. neg.
33 neg. neg. neg. neg. pOS. neg. neg. neg neg.
35 neg. neg. neg. neg. pOS. neg. neg. neg. neg.
56 neg. neg. neg. neg. pOS. neg. neg. pOS. neg.
57

58 neg. pOS. neg. neg. pOS. neg. neg. neg. neg.
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= Easy handling (Few manual steps)

= Fast and reliable (international validated method)

= No limitation with regard to food matrix (spices and animal feed)

=  Multiplex-PCR for the detection and identification of Campylobacter

= Direct PCR for the detection of Campylobacter from caecal content
IS possible
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Thank you for your attention
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