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Uso y ventajas de amplificacidon isotérmica en la deteccion de
microorganismos patogenos en alimentos y control ambiental
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Introduccion

Los avances en biologia molecular han permitido desarrollar varias técnicas de deteccidon basados en
genomas, en general la mayoria de estas técnicas requiere alta capacidad analitica, personal altamente
capacitado y son elevadas en costo.

Dentro de los criterios que se evaluan al implementar una técnica tanto en laboratorios de planta de proceso
como en laboratorios de servicio destacan la sensibilidad, especificidad, costo, simplicidad y rapidez

La técnica de amplificacion isotérmica medida por bucle o LAMP destaca por ser eficaz y facil de realizar a
pesar de que el principio y mecanismo de accion es complejo

Ha sido utilizada con éxito para detectar enfermedades virales asi como de agentes bacterianos

3M "Health Care Academy 3M © 3M 2015. All Rights Reserved



Un poco de historia...

1971 1993

Mullis is

Immunoassay
methods for awarded the
pathogen NobeI‘Prize in
detection Chemistry for
PCR
Agar is 1986
introduced for PCR technology
cell culture established
media
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Piramide de metodologias actuales

TIER 1 Automa>

Transcription
Mediated

Genético/ Molecular

TIER 2

Inmunoensayo

TIER 3

Cultivo, Bioquimica
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did TIEYTiy.

Migrando hacia sistemas moleculares...

v

Rapidez
= Resultados mas rapidos que los de método tradicional
Alta especificidad
= Deteccion basada en identificadores genéticos
Sensibilidad
= (Capacidad de detectar muy bajas concentraciones del patdgeno target
Facilidad de uso
=  QOpciones de contar con un sistema automatizado
Mayor potencial de desarrollo

= Nuevas tecnologias prometen flexibilidad y versatilidad en los ensayos

Home  Meas-  Events~- TesiMethods Suppliers \Adeos  Find products -

Molecular Testing for Food Pathogens

Using Molecular Based Kits to Detect Food Pathogens
Kay Points.

= Foapid - resuls usualy evailabie N 24 hours

= Highly specic - debectan Dased on genetc ientifiers

= S=nsitive - capabis of detecing & singie ool In 8 350 sampls

= User friendly - suftanie for full Bulomation and ki to o Simufisnecus sssays for sevens pamogens
= Develcpment poteniisl - new tech rapid methods

Food Isaraories have the last 30
years. In the sady 1560 e foous was on qualty cantrol esting, mach of which
was dene In-house oy manutacturers. But as e Indusiry began o adoct the
HAGGP epproach bo food sefiety manegement, quality contral was replaced by
gualty xsurance. FreveniSan, mither than detecticn of contamination, ecame
the goal of food satesy contrel and much of the remalsing micrabiciogical testing
was cutsourced. This trend was In part driven by the ImEstions of ¥adbianal
Especially for fosdbcme pathogess. Comventional

methods continued fo rely on culturing the microarganisms In 8 sampie to
pendisce sufficlent calls for detectian. That culire step meant that e total Sme tsken for any microkiiogicnl testis st least
24 haurs — for some pamogens It i five days cr mons — limiting the mis that micmbiciogical =sing c2n play i food safety
and qualty ssurance. ComwenSanal besks can never provide results quickly encugh 1o monhar ciical centrel points In &
HACCF system effctively, and ane now usad makly b verfy it the System k working corecty.

the d=mand far In e 004 Indusiry has Rever been greater. Comman cdbame
pathogens ke Camoyiobacter snd Saimonails continoe b Cause widssoread (Iness, while less Comman oganisms, notssy
Listeria monocyiogenes and Shigatoin/vere fmdn producing E. oot (ETECAVTEG) have been responsibie for very serious
soodbame disesse qutoresks i Eumpe and Morn America. Incresing f0d production, concems over food safety,
Ingisiative rcuiremenss and e demands of ke Bn crease In testing, espacialy
Sor specific pathogens. ACconding to recent reparts oy markst anayss Etrstegic Consuting. an esamated 275 milan food
icroilogy tests were camied outin the EU2In 2011, while In the USA over 213 millon tests were perfarmed in 2010 This
s Smcught o account far cver haif of the entire micmbiclagicsl exting market and e propcrion of that besting that s

et ing At a mi= ber than that of the total. This demand for more tasting has Inevitssly
cresied & growing nesd for et metods that po mare guickly. yet reference methads used for
enfcrcement besting ane <31 mastly based on convenSanal cuture chalques.

i the last ten yearm, has taced methods, expecially
hose baxed on detecting siements of the micrasial gename. Whil maleculer testing has y=t b cverha convensanal
methads In focd the pace o ariving new techniques the wil sooe

‘sllow that o hepoen. Bame of thess ekresdy exist es commerdal products.

Clik hern £o cae Ehe latect PCR kit for Food Paihcgen Tecting In our 3pecial Foout - Whar's on Show af LAFP 2015
Molecular detection technologies

FCF: - The key discavery n the developement of molecelar blciogy In She 15505 wes e polymensss chaln rescticn ar FCR.
The FCR provides & means of synthesising metticie coples of (smpiying) & spechic plece of DMA. It made the speedy
debection of very smel quantss of DNAIN & sample nct only possible, but ai0 pracicel. A mene detaled d=scribtion of the
FCR and the deveiopment of prectical microslal detecion methods empkoying It Can be found In cur Method Gulde SCA for
Food Microsikogy. I brief, A FCR-sesed desection method cansits of thres stages a5 faloss.

1. DHA exira sy ol at B In the samgie and re! DHA
This can be GHMCUR In & focd matty, especially when pathogsms B pressnt In low numbsrs. This step typically Indudes 8
DA purtfication procedure and many comemercial
Incremse the pumier of acterial cais

2 DMA ampifioation - During this st=p the PR & usad i1 produce mulipe coples of the taget DNA seqeence jafien &
single gene highly specic 13 e pathagen cancemed). This is done by altematsy raking and owering the tempersture
{therma-cyciing) b tcifate the tinding of primers b2 the target sequance and its duplicaticn by & ONA-palymemss enzyme.
By repmaiing this process 30-40 times encugh DNA for detecticn can be genermisd In & few hours.

3. DMA detnolion - Once suficient copies of the target sequence Rave been producsd they can be detecisd. Same
Fethods ety on end-polnt detecion, whers the ampified taget sequences ane saparated by siectrophcresis and visusbsed
oy & sinkning tchnique. However, many commmercial t=s prtocols amplay neaitime detectian, In which the ampification and

. typieally oy using 2 peabe’ 1o monlice the ampification process and
Indicate = debcson when e nUMber of coples produced reaches 8 Semshald level, Res-ime debecion aisa slows tesang
for MorE an one pRROQEN In the same essay by using probes isbeled wih difenent cooured dyes.

Resi-time FCR assays far food micrabialogy have been deveicped intn commencial products whenssy scme or all of the
simps can be Aulomated I minimise e number of aperatons Invehed and reduce the sk of contamination. Automaticn
requines = igher Capital Investment and 50 wil depend on e samgie houghoet reguined, The rescion ususly tekes place
Inside o irailed comsined Insirument and uses pre-prepaned ragents.
Farfoodsorne pathogen detection fests, the entire (rocess can be completed within 20-30 hours with suficlent sensitviy 0
detect & single c2ll I & 257 sample

Choose test method guide:
2aisot by Organicm:

Aty siacii Daieciian i Sevecagan =
Baieot by Tect Method:
R R — =

Looking for
Listeria in Food?
Read our Test Method Guide “

S

Get our eMewsletter

S et ihe Intast mieroslalogy
new avary waek - stralght
= ta your Inbax!

u -

LATEST MICROBIOLOGY

Usz MIWE Transwaod to Ensune Compllance with
120 13128

Find RAFID'Campyictacisr Media Fix New
Eurcpean Regution

Remcte Makhiznanceiiagnesks Option for Agsell
Autocmves

FDA-Clearsd Ligfichem MIC Test St (MTE™;
Erythromyck

Honw 8 Chooz= the Right Rapkd Micmsiology Mathed
for Your Leio

Data Intmgrity Considemtices for Camventional and
Rapkd Micrablcingical Methods

Ref: Food Safety Info, www.rapidmicrobiology.com

Lo que se espera es que los metodos moleculares sobrepasen a los metodos tradicionales

y se conviertan en los Gold Standar o metodos de referencia!

3M "Health Care Academy 3M
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Métodos de deteccidn

Usar caracteristicas metabdlicas para su
aislamiento e identificacion.

as | — g

» Capacidad para crecer en presencia Busca la presencia de moléculas especificas que solo
de ciertos nutrientes, sales, quimicos se encuentran en un microorganismo o grupo de
o antibidticos microorganismos

Métodos rdpidos de deteccién molecular
» Permiten liberacién de producto mds rapido
* Permiten identificar rapidamente la posible
presencia de contaminacion microbiana
* Implementacién rdpida de medidas correctivas

3M "Health Care Academy w © 3M 2015. All Rights Reserved 6
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Beneficio de métodos moleculares para la deteccion de patégenos

»
»

Enriquecimiento

primario

Enriquecimiento
primario

Enriquecimiento secundario

Deteccion
molecular

Iniciar confirmacion en
agar selectivo

Confirmacion bioquimica

Sensitividad y especificidad

A 4

3M "Health Care Academy

Dial

Dia 2

Dia 3-4

Dia 4-5

© 3M 2015. All Rights Reserved
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LAMP Amplificacién Isotérmica de Acidos nucleicos

LAMP (Loop mediated isothermal amplification)

La técnica LAMP al igual que PCR tiene |la capacidad de amplificar fragmentos especificos de
ADN lo que permite la deteccion altamente sensible de patégenos.

La efectividad de LAMP se basa en el disefio de primers que deben ser muy especificos. A
diferencia de PCR, LAMP requiere de 4 a 6 primers

El método utiliza una ADN polimerasa con actividad de desplazamiento de cadena. Esta
propiedad de amplificacion por desplazamiento no requiere el paso de PCR para denaturalizar
(90°C)

Es isotérmica, es decir la reaccion ocurre a una misma temperatura 60°C en forma continua, lo
qgue es una importante ventaja sobre PCR tradicional

Alta eficiencia de amplificacion: ADN se amplifica 109 — 1010 veces en 15 a 75 minutos

Una de las grandes ventajas esta relacionado con la mayor tolerancia a inhibidores

m Notomi et al; 2000 Loop mediated isothermal amplification of DNA

3M "Health Care Academy © 3M 2015. All Rights Reserved



LAMP en la comunidad cientifica

Number of publications involving Loop-mediated
isothermal amplification (LAMP)

203
183

134
121

74

52

10 20 2ag 52 1 3 i 5

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 20100 2011 2012

Fig. 1. Total annual number of English speaking publications (patents exduded) involving loop-mediated isothermal amplification (LAMP) (black bar) and number of publications
invalving LAMP in food sources (grey bar), patents excluded, between 1. January 2000 through 31 December 2012 according to Science Citation Index Expanded as of 12. March
2013.

Pubmed results by Year

“lll,,”_

2014 2013 2012 2011 2010 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000
Year
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Contents lists available at SciVerse ScienceDirect 0TS 5]
TFood Microbiclogy

Food Microbiology

journal homepage: www.elsevier.com/locate/fm

Review
The application of loop-mediated isothermal amplification (LAMP) in @Cmsm
food testing for bacterial pathogens and fungal contaminants

Ludwig Niessen”, Jie Luo, Carla Denschlag, Rudi F. Vogel

Technische Universitdt Miinchen, Lehistuhl fiir Technische Mikrobiologie, Weihenstephaner Steig 16, 85350 Freising, Germany

ARTICLE INFO ABSTRACT

Article history: Bacterial pathogens and toxicants, parasites as well as mycotoxin producing fungi are the major biotic

Received 17 October 2012 factors influencing the safety of food. Moreover, viral infections and prions may be present as quasi biotic

ggc;“’?fz';l;e"&d form challenging factors. A vast array of culture dependent analytical methods and protocols for food safety
pril

testing has been developed during the past decades. Presently, protocols involving molecular biological
techniques such as PCR-based nucleic acid amplification and hybridization have become available for
many of the known pathogens with their major advantages being rapidness, high sensitivity and spec-
ificity. However, this type of assays is still quite labor- and cost intensive and mostly cannot be operated
directly in the field. Recently, loop-mediated isothermal amplification (LAMP) of DNA has emerged as an
alternative to the use of PCR-based methods not only in food safety testing but also in a wide array of

Ite _aglyees DED hiacad tachni ot ook Liny =R
e gphantaaac + fpoiauas jraauan che

Accepted 25 April 2013
Available online 9 May 2013

Keywords:
Food safety
Nucleic acid amplification

E— — TN
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Especificidad

Sensibilidad

Consistencia

o3V HealthiGare Academy

Loop-Mediated Isothermal Amplification (LAMP)

e + de 6 (primers) capaces de reconocer 8 regiones
diferentes del AND target

e Bst DNA polymerasa, 5° - 3" polymerase vy
desplazamiento de la cadena de ADN

e Amplificacion rapida y continua de las secuencias
target de ADN

e Deteccidon de 1-5 zonas o secuencias logicas target
por reaccion

e Excelente tolerancia a frecuentes sustancias
inhibidoras para PCR

e Reaccion continua y temperatura constante

http://loopamp.eiken.co.jp/e/lamp/anim.html

© 3M 2015. All Rights Reserved
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* Reaccion isotérmica (60 to 65 °C)
e Usade4a6aprimers

* 4 primers reconocen 6 regiones distintas del gen
target

* Primers “loop” aceleran la reaccion e incrementan
la especificadas (reconocimiento de 2 sitios
adicionales)

* Simple, equipo alta tecnologia menor costo
 Menos interferencia causado por inhibidores

 LAMP-Bioluminiscencia permite una facil
deteccion (puede detectar la amplificacidon durante
la reaccion)

3M "Health Care Academy

Reaccion ciclica
Tempertaura Variable
Denaturacion (95 °C)
Alineamiento/extension (50 to 60 °C)
Usa solo 2 primers
Requiere termociclados (heating and cooling)

Utiliza sondas en el Real-time PCR que permite
mayor especificidad

© 3M 2015. All Rights Reserved
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Tecnologia superior al PCR

TABLE 3 | Advantages and limitations of molecular methods for the detection :

Molecular Advantages Limi
mathods
Simple PCH « High sonsiivity and specificity * 5
» Accurate and reliable resulis and
= B
hMultiplex PCR « High sonsiivity and specificity * 58
» Enables simultaneous detaction of multiple foodborne PCH
pathogens = Pri
Reaal-time/ » Higher sansitivity and specificity th-
quantitative » More rapid than simpls"="
PCR post-ampilific=*
p -
LAMP » Higher sansiity and specificity than PCRH # 50
» Cosi-affective
s SImMiple
» Operates without thermal cycling systam

Ventajas de LAMP: S

al.,
Mayor sensibilidad y -IEE”E'
il.,
especificidad que PCR al,
. . 2015
Economico
Simple
. . . 2005;
Funciona sin termociclador 1:
al.,
215
al.,

2014; Zhao et al,,
2014; Law et al., 2015

An insight into the isolation, enumeration, and molecular detection of Listeria monocytogenes in food. Law et al., Frontiers in Microbiology, November 2015, Volume 6, Article 1227

o3V HealthiGare Academy

© 3M 2015. All Rights Reserved 12



Science.
Applied to Life."

3M Sistema de Deteccion
Molecular

3M ha desarrollado una Avanzada Tecnologia de
Amplificacidn Isotérmica (LAMP) y de Deteccidén a
través de la Bioluminiscencia, para brindarte un
Sistema de Deteccidon Molecular de 3M™ fiable,
preciso que incrementara su productividad.

13



Mejor tecnologia...

Amplificacion Bioluminiscencia
Isotérmica ADN Deteccidn

Combinacion de 2 tecnologias para brindar la precision, rapidez
esperada de una forma costo efectiva.

3M "Health Care Academy 3M © 3M 2015. All Rights Reserved



iCoémo funciona?

Amplificacion Isotérmica del ADN

gt DMNA
Palymerase

Amplificacidon Isotérmica Mediada
por Bucle (LAMP) de 4cidos
nucleicos. Dirigida por la enzima
Bst ADN Polimerasa y el uso de 6
diferentes cebadores para permitir
una alta especificidad.

o3V HealthiGare Academy

— % Deteccion de la Bioluminiscencia

Generacion Exponencial de Pirofosfatos
Inorgadnicos (Ppi) son convertidos a
Adenosine Tri Fosfato (ATP) mediado para la
enzima ATP-Sulfurilasa.

La enzima
mediar la
bioluminiscencia en presencia de
ATP, permitiendo la generacion de
luz y su deteccion en tiempo real a
partir de los 15 min.

luciferasa permite
reaccion de

© 3M 2015. All Rights Reserved 15



Deteccion Y Resultados en Tiempo Real

Amplificacion Exponencial del
ADN objetivo

Resultados  Positivos a
partir de los 15 min. Te

. . . 120000
permite decidir
rapldarT\ente las acciones o
correctivas y correcciones
en tus procesos. 40000~

Caida de la Reaccidén
de

Bioluminiscencia

o3V HealthiGare Academy

| | | | | | | |
3 40 4 50 55 60 6 70 75

Time (minutes)

© 3M 2015. All Rights Reserved
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iCOmo se obtiene el Sistema de Deteccion Molecular?

Nt

Nanotecnologia
Deteccion
Optica I S
Sistemay
Disefio
Integrado

3M "Health Care Academy

Pd

Proceso
Dispensacion
Particulas

Se

Sensores

Ab IBi |Em Pm
Ac | Ce |Es Nt |Po
Acoustcs —“,‘:_ _\lzm;)h)g,I EE%E;”;
Ad |IDd |Fc Mi w  Pp
Am DI [ Fe | Fs [JIs (Me Mo [Op |Pr
e e, fum ot L= |

An |IDo |Fi |/Im m |[Mf "Mr JPd |Rp
As |Ec In  |Md Pe |Se

Nt

lano—
ials technology

Las Placas Petrifilm™ aprovechan las
9 plataformas tecnoldgicas de 3M.

Pd Es

Particle &  Flectronics &  Integrated Sensors Biotech
is| n
Pro: ing

Software

Is Se [Bi

Sysfemns &
Design

¢Que
sigue?

© 3M 2015. All Rights Reserved
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Propuesta de Valor

xxxxxxxxxxx AR AN

Facil de usar
menos
traspasos
Reactivos listos
para usar

Provee una deteccion cualitativa en 24 horas con un protocolo unico y eficiente

3M "Health Care Academy

Bddddddadeiiiiiiis

3M™ Sistema de Deteccidon Molecular Next Gen (2)

TTR -

Resultados

al dia
siguiente

Amplio

Portafolio
Protocolo unico

Alcance:
diferentes
alimentosy
muestras
ambientales

Amplificacién
Isotérmica DNA

Tecnologia de
avanzada

Deteccién por
Bioluminiscencia

Equivalente a Sustentabilidad

ISO, medios
estandares

© 3M 2015. All Rights Reserved



Simplified for Productivity

3M Method 3M Method 3M Method 3M Method 3M Method 3M Method
Salmonella  E. coli O157 (including H7) Listeria Listeria monocytogenes Cronobacter Campylobacter
e 37°C +1°C 415°C +1°C
or .50 +C N5°C21°C 3r°C=r°C 37°C =1°C 18-24 hrs 22-28 hrs
18-30 hrs 8-24 hrs 24-32 hrs 24-32 hrs*
H *Raw dairy matrices H H
require 40 hrs.
[ - | [ _l [ = | [ il

w - |
f o™ T e myw g

Transfer 20 pL enriched sample to lysis tube.

-

-
e

-
-

Heat 15 minutes — 100°C +1°C.
Cool 5 minutes on block at room temperature.

!! Transfer 20 pL lysate to reagent tubes

e containing lyophilized pellet.

Place tubes in instrument.
Start run.

Amplification & detection in 15-75 minutes.
Automated & color-coded real-time results.

@ 3M 2018. All Rights Reserved.



Nueva Quimica de Lisis

Nueva Bioquimica de |lisis basada en |Ia
nanotecnologia de 3M
Soluciones listas para usar
Fase liquida de quelacion — no requiere uso
resinas
Asociacion efectiva con inhibidores

o™
e o™
SRR eI
NOEES e

N
2 e
- e

& °°‘\$

] o 2

Control de proceso por especial cambio de color

* Indicador temperatura: Frio (Rosado) y caliente
(Amarillo)

e Muestra visual indica cuando pasar al siguiente
paso de la reaccion

o3V HealthiGare Academy 3“

3M 2015. All Rights Reserved 20



3M Nanotechnology

3M "Health Care Academy 3M © 3M 2015. All Rights Reserved



a) Hace que las proteinas que se
encuentran en la muestra y que
podrian interferer con la
amplificacion del ADN

b) Se unan a travez de las cargas
superficiales a estas proteinas
inhibidoras

3.3M
Nanotechnology

3M "Health Care Academy 3M © 3M 2015. All Rights Reserved



c) Haciendo que se inactiven y
agrupen

d) Y que precipiten al fondo del tubo
y no interfieran en el ensayo

3.3M
Nanotechnology

3M "Health Care Academy 3M © 3M 2015. All Rights Reserved



4. Cell Lysis

3M "Health Care Academy

a) El ADN del patogeno objetivo que
se encuentra dentro de la celula
bacteriana

b) Es liberado al romperce la pared
celular

© 3M 2015. All Rights Reserved



c) Quedando libre y dirigiendose a la
parte superior de la solucion en el
tubo

4. Cell Lysis

3M "Health Care Academy 3M © 3M 2015. All Rights Reserved



3M Molecular Detection System gives you more control with:

MQ €

Matrix Qualification Ready-to-use Lysis chemistry based on
lysis 3M nanotechnology

Third-party scientific 2 color process
validations control

f A - [ —

LY gg—
1 simple protocol

for all tests
MC
Matrix Control
2 .
A TN !
Software control Qbi e o=
G pathogen tests Sample capacity of 96 Positive resulisin as
that can be run for high-throughout few as 15 minutes

simultanecushy
Environmental zoning conversation — 3M Environmental Monitoring Webinars with

Dr. Wiedmann on 3M Food Safety Environmental Monitoring Landing Page
v’ Zoning concept is in webinar 3.

o3V HealthiGare Academy m © 3M 2015. All Rights Reserved 26



https://www.3m.com/3M/en_US/food-safety-us/resources/education/environmental-monitoring/

Method certifications & validations

Recognized by organizations and government agencies around the world

International recognition Recognition by country

AOAC® Performance Tested MethodM Australia INTERNATIONAL

MDA?2 — Salmonella MDA?2 — Listeria MDAZ2 — Listeria monocytogenes Department of Agriculture/Australian The Sclentific Assoclation Dedicated to Analytical Excellence®
eeCertificate #091501 eeCertificate #111501 eeCertificate #081501 Quarantine and Inspection Service

Approved Methods. .
Salmonella E. coli 0157 Listeria PERFORMANCE TESTED
esCertificate #031208  esCertificate #71202  esCertificate #081203 Salmonella AO A(

+«AOAC 031208 RESEARCH INSTITUTE
Listeria monocytogenes Cronobacter ;
E. coli 0157
eeCertificate #051401 .o ifi
ertificate #05140 Certificate #101703 «eAOAC 71202 aveATIOn
AOAC” Official Method of Analysis™ Listeria
A2 MDA2 — L ««AOAC 081203 o
MDA?2 — Salmonella MDA?2 - Listeria — L. monocytogenes MDA2 —E. coli 0157
«eAOAC 2016.01 «+AOAC 2016.07 «+AOAC 2016.08 «+AOAC 2017.01 Brazil vﬁ‘ LI DATI GH
Salmonella Listeria Listeria monocytogenes Ministry of Agriculture, Livestock and
««AOAC 2013.09 ««AOAC 2014.06 «+AOAC 2014.07 Supply (MAPA) Official Method.
- .re . Salmonella
NF VALIDATION certificate granted by AFNOR Certification
MDA 2 — Salmonella MDA 2 — Listeria MDA 2 — Listeria monocytogenes Canada L
*+3M 01/16-11/16 *+3M 01/14-05/16 *+3M 01/15-09/16 Heath Canada Compendium of Analytical eV Health Canada
MDA 2 — E. coli 0157 Methods.
**3M 01/18-05/17 Salmonella E. coli 0157
Salmonella oo MIFLP-06 & : < Australian Government
ee3M 01/1 1-1 1/12 * Department of Agriculture, Fisheries and Forestry
Listeria Listeria monocytogenes
E. coli 0157 e VIFLP-05

*¢3M 01/12-03/13

m © 3M 2015. All Rights Reserved 27
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3M wins USDA-FSIS contract for pathogen
detection

U.S. FOOD & DRUG
ADMINISTRATION

CENTER FOR FOODSAFETY & AFFLIED RUTRITMH

Equivalent Testing Methodologies for
Listeria species and Listeria
monocytogenes in Environmental
Samples

USDA-FSIS has awarded 3M the contract for pathogen detection instruments. (photo: 3M)

0000000

ST. PAUL, Minn. — After thorough evaluations of many commercially available methods of pathogen
detection, the US Dept. of Agriculture Food Safety and Inspection Service (USDA FSIS) has awarded
3M the contract for pathogen detection instruments. 3M's Molecular Detection System will be used
to detect Salmonella, Listeria monocytogenes and E. coli 0157 (including H7), the three major
pathogenic organisms threatening the safety of meat, poultry and egg-related products.

By Bob Sims

“Protecting food, consumers and businesses with innovative and reliable technologies has been at
the core of everything we do, so the USDA F5IS" selection of 3M as a partner is validation of the
science and the spirit of our work,” Polly Foss, 3M Food Safety global vice president, said in a
statement. “The 3M Molecular Detection System has proven to be a highly accurate and efficient

o a tool for many food producers globally.”
O©3M Lo ...

i e freeer e -

l

FDA has determined that the following methods are “scientifically valid” and “at
least equivalent to the method of analysis in § 112.152(a) in accuracy, precision,
and sensitivity”" in detecting Listeria species and L. monocytogenes. The methoc
of analysis in § 112.152(a) is "Testing Methodology for Listeria species or L.
monocytogenes in Environmental Samples” (October 2015, Version 1).

AOAC Official Method 2013.10. VIDAS® UP Listeria (LPT), Listeria in
select foods and environmental surfaces.

1.

AOQOAC Official Method 2016.07. 3M Molecular Detection Assay (MDA) 2,
Listeria in select foods and environmental surfaces.

AOAC Official Method 996.14. Assurance polyclonal enzyme
immunoassay method (EIA), Listeria in select foods and environmental
surfaces.

© 3M 2015. All Rights Reserved 28



AOAC"” Official Method of Analysis>M

Ensayo Deteccion Molecular 2 3M MDAZ2 — Salmonella

. UFICATION
o

uALIDATION Certificate

Validation of alternative

; 1 Certificate No.. 3M 01/16-11/16
L analyals methods Validation decision dated: 25-11-2016
/ NF102 - Application to the food Industry Expiry date: 25-11-2020

The Company:
Salmonella

3M Health Care
Food Safety Department
2501 Hudson Road, Building 275 SW 05
St Paul, Minnesota 55144 - United States

Is authorized to affix the NF VALIDATION mark on the alematlve analys:s method cited below, in aocordanoo with the NF VALIDATION general rules and
the certification rules NF102 - Validation of (Appli to the food Industry):

3M™ Molecular Detection Assay 2 — Salmonella

Validated for the detection of Salmonella spp.

Technical sh
~ reference's
PERFORMANCE TESTED NF VALIDATION
Validation of alternative analytical methods
5 3 C Application in food microbiology
RESEARCH INSTITUTE
'"TEH””'G"”‘ LICENSE NUMBER 091501 Summary report

AOAC OMA 2016.01

EN ISO 16140-2:2016 validation study of
the 3M™ Molecular Detection Assay 2 -
Salmonella for the detection of Sa/monella spp
in food products and environmental samples

o3V HealthiGare Academy 3“

Qualitative method



AOAC"” Official Method of Analysis>M

Ensayo Deteccion Molecular 2 3M MDAZ2 — Listeria monocytogenes

&> Certificate

...... /
Validation of alternative Certificate No.: 3M 01/15-09/16
analysis methods Validation decision dated: 30-09-2016
NF102 - Application to the food industry Explry date: 30_09_2020
L " t 4 The Company:
steria monocytogenes
3M Health Care
Food Safety Department
2501 Hudson Road, Building 275 5W 05
St Paul, Minnesota 55144 - United States
Is authorized to affix the NF VALIDATION mark on the alternative analysis method cited below, in accordance with the NF VALIDATION general rules and
) the certification rules NF102 - Validation of alternative analysis methods (Application to the food industry):
/ 3M™ Molecular Detection Assay 2 — Listeria

monocytogenes

Validated for the detection of Listeria monocytogenes

* PERFORMANCE TESTED

AOAC ; -

A AC EN ISO 16140-2:2016 validation study of
INTERNATIONAL RESEARCH INSTITUTE the 3M™ Molecular Detection Assay 2 -
LICENSE NUMBER 081501 . i i
Listeria monocytogenes for detection of
AOAC OMA 2016.08

Listeria monocytogenes in food products
and environmental samples

Qualitative method
o3V HealthiGare Academy 3“
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Instrucciones especificas para los Métodos validados
de Performance Tested Method™ de ADAC® #091501

En los estudios de PTM de ADAC, se descubnia que el Ensayo de Deteccion Molecular 2 para Salmaneila 3M era un método efectivo para la deteccion

PERFORMANCE TESTED

(Espariol) 4 =4

V|A

LICENSE NUMBER

OAC

RESEARCH INSTITUTE

091501

de la Salmonella. Las matrices que se analizaron en el estudio se muestran en la Tabla 3.

Tabta 3. Profocolozs de ennguecimients conforme a PTM de AQAC #091501.

El volumen de la muesira fransfenida a los tubos de Solucidn de Lisis (LS) es de 20 pl

. Temperatura Tiempo de
. Tamaiio de la Volumen del caldo 5 E - B
Matriz de la muestra E——— de enriqueci- Enriqueci-
muestra de enriquecimiento miento (£1°C) |  miento (h)
] 259 225 mi de BPW IS0 (precalentada)
(Came de res molida cruda 50 975 mi de BPW IS0 (precal ; 15 10-24
. g 225 mi de BPW IS0 (precalentada) 45 10-24
Came de pollo molida crud
® pollo malida cruda 3259 | 975 mi de BPWIS0 (precalentada) 415 =)
Pollo empanizado cocido 3%6g 2925 ml de BPW IS0 k1 18-24
] g 225 ml de BPW IS0
Alimento k1 18-24
(TETD 3260 e perros 59 1500 mi de BPW S0
Pimienta negra, langosting entero crudo, espinaca
cruda en bolsa, queso estadounidense procesado g 225 ml de BPW IS0 7 18-24
pasteurizado
Enjuague de carcasa de pollo 30ml 30 ml de BPW IS0 (precalentads) 45 18-24
Esponja de carcasa de pollo 1 esponja 50 ml de BPW IS0 (precalentada) 45 18-24
Leche en polvo descremada instantinea g 225 ml de BPW IS0 37 20-24
Cacao en polvo 25g 225 ml de BPW IS0 k1 24-28
Huevo entero liguido pasteurizado 100 ml 900 ml de BPW IS0 k1 18-24
Agua de iego de brote gastado s mi 3375 ml de BPW IS0 k1 18-24
. 25g 225 ml de BPW ISO
Mantequilla de mani cremasa g 3375 mi de BPW 50 7 18-24
r: Hormigén sellado 1 espanja 225 mi de BPW IS0 (precalentada) 45 18-24
% Acero inoxidable 1 hisopo 10 ml de BPW IS0 (precalentads) 45 18-24
= Azulejos de ceramica sellados 1 esponja 50 ml de BPW IS0 (precalentads) 45 18-24

3M "Health Care Academy

@D Engisn) i =l

Table 2: Enrichment protocols according to ADAC Official MethodsSM 2014.07 and ADAC Performance TestedSM Ceriificate #051401.

Primary Enrichment Secondary Enrichment
Samul Demi-Fraser Broth (no FAC) Fraser Broth Base (no FAC)
Size | Broth Volume Eprichmert | “Medium | Temperature | Eprichment
(mL) (1°C) (mL) (=1°C)
Full fat cottage cheess 25g 225 i 24-28 Mot raquired
Chocolate milk 25g 225 w 24-28 Mot required
25g 225
aoacoma | PEeE sy | i %0 Not required
201407 - 259 25 :
ADAG PTH Deliturkey [ 2% o &0 Mot required
#051401 Cold smoked salmon 250 225 i 26-30 Mot required
Concrete | 1 sponge 100
Environmental | Concrete, "
surfaces Stainless | 1 sponge 225 5 %30
Steel Mot required
Transfer
; 0.1 mL inte
Raw bagged Spinach 25g 225 w 24-26 10 mL Fraser a 24-2%
Broth Bass
Transfer
. 0.1 mL into
Romaine lettuce 25g 225 i 24-26 10 mil Fraser kT 24-7%
Broth Bass
ADAC PTM Enough
051401 dlvultlnT fir
|:|wﬂn§|l:t on to T .
0.1 mL inte
Whoale cantaloupe 1 melon "g?bu:f‘g i 24-26 1g$ E‘:::r kT 24-2%
times the
weight of the
cantaloupe]
1 swab 0
Environmental 1 sponge 100 w 26-30 MNot required®
Ot 1 sponge 225
:;riws Heat-processed dairy 26g 225 k) 24-28 Mot required*
Fraser Broth
(Other foods™ 25g 225 w 24-26 Base: 0.1 mL a 24-2%
into 10 mL

* A 24-26 hr primary ennichment in Demi-Fraser Broth Base (no FAC) followed by a 24-26 hr secondary ennchment in Fraser Broth Base (no FAC) is
also accepiable for these i

matrices.

** (ther Foods includes meat, pouliry, fish, seafood, produce, vegetable and vegetable-based products, and raw dairy.

Validaciones oficiales para métodos moleculares como NF y AOAC

OMA estan ligadas al proceso de enriquecimiento.

© 3M 2015. All Rights Reserved
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3M Health Care Academy

Deteccion de patdogenos en alimentos y muestras ambientales

Colectar el analito y asegurar que
se mantiene intacto hasta el analisis

Permitir la multiplicacion del
organismo patogeno para facilitar la
deteccion y permitir su
recuperacion si esta danado

Determinar a traves de un metodo
especifico si el organismo patogeno
podria estar presente

Confirmar el resultado obtenido en el
paso de Deteccion

3M "Health Care Academy m © 3M 2015. All Rights Reserved 32
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Enriguecimiento

Objetivo
Permitir la recuperacion y multiplicacion de células

e Danadas

e Estresadas
* En presencia de otros microorganismos que estan de manera natural en el producto (microflora asociada)
*  Mayor poblacion
* Mejor estado fisiologico

* En presencia de factores, inherentes al producto, que pueden tener un impacto en el crecimiento microbiano

—
>

La mayoria de los métodos moleculares requieren
qgue la densidad celular del patogeno, después del
enriguecimiento, llegue a 103-10%* UFC/mL para
poder ser detectado

Densidad celular

A 4

demy 3Mm
3M "Health Care Academy © 3M 2015. All Rights Reserved 33
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Buenas practicas que permiten tener un adecuado crecimiento
microbiano

Asegurarse que las condiciones requeridas para el crecimiento microbiano sean 6ptimas

b. Cuando se utilicen volimenes de muestra grandes >100 g

* Asegurar que la temperatura requerida para la incubacion no es afectada debido al uso de un mayor volumen de caldo de
enriquecimiento.

United States Department of Agriculture 3 2 5 + 2 9 2 5 m L d e B P W a 3 5 OC / 1 8 h
Food Safety And Inspection Service, Office of Public Health Science

Pape 6 of 19

MLG 4.09

T o o Sl ik oy, i . Nota: Evaluar si se requiere el uso de medio
Revision: 09 ‘ laces: 08 ‘Eﬁfﬂcﬁve 17217 . . .
- precalentado antes del enriquecimiento.

Table 1. Sample Preparation and Enrichment Guide

Product Sample Preparation Incubation -= =
Portion Size Enrichment Amount Cultural or PCR Tabla 2. Protocolos generales de enriquecimiento
determined by volume or weight rapid screen
Ready-to-Eat Meat, 152 9°C for Tamafio de la Volumen Temperatura de Tiempo de Volumen de
_ Poultry and 325265g 975 =19.5 ml BPW 18241 Matriz de la muestra muestra’ del caldo de enriquecimiento | enriquecimiento | anélisis de la
Situriformes Foods _ _ enriquecimiento®? (£1°C) (h) muestra
325£325¢g 1625 =32 5ml BPW c o
Raw Poultry Products or or 3’2327511” La férmula en polvo para
25=25¢g 225 =45 ml BPW - lactantes (Powdered infant
325+325g 975+ 19.5 ml mTSB 42£1°C for formula, PIF) y materias
Raw Meat and Raw of or 15-24h primas tales como leche en I\&u estrade BPng)ég"Tw 37 18-24 20 pl
Beef Mixed Products 25:25g 75=15 ml mTSB polvo, polve de sofa, suero gramos (1:10)
Poultry Carcass and 1 sponge pre- 0= I,DJ] BPW o bn'n‘g total 352 2°C for en polvo, lactosa, !\arin de
Enviro 1 Sponges mﬁ)ﬁﬁgﬁ Eva;h volume to 60 ml 20241 arroz y maltodextrina.
5 3 3 Materias primas
1 sponge pre- 50 =1 ml mTSB fo bring total 42=1°C,
EnMeat Carcass and moistened with volume to 60 ml* 152 tales como sales,
vironmental Sponges . - . Muestra de 99X mi
10 ml buffer minerales, aminodcidos, X aramos BPW 1SO (1100) 37 18-24 20 pl
Whole Bird and Parts | 30= 0.6 ml sample 30 0.6 ml BPW 35I“c for vitaminas y DHA (4cido 9 :
Rinses sinse fluid 240 docosahexaenoico).
Pasteurized Liquid, AN o
Frozen or Dried Egg 1002 ¢ 000 + 18 ml BPW ’I*Sifhf“’ M”esm;m:'e"ges SeCas | \uestra de axml a7 . 20wl
Products - coma polve, barreduras y 1X gramos BPW ISO (1:10) ¥
- L 4 suciedad aspirada
Raw Stlurif 25£25¢g 25+45ml 3)2*223‘;:;” Esponja ambiental con 10 ml —
\ -2 1dispositivo 90 ml
_ _ _ de caldo de Letheen o D/E 37 18-24 20 pl
35+65g+ 2025 = 58.5 ml of BPW with 1 350 2°C for Caldo Neutralizante de muestreo BPW ISO (1:10)
Fi ted Products 10 g of stenilized ml of a 1% aqueous solution of (ETEN
calcium carbonate crystal violet per liter _ - 1. 3Mhaevaly ayo de Deteccién Molecular 2 3M - 'or usando las proporcionas de dilucién que se
DneddimM_ 35.22°C for indical la Tabla 2 hasta 300 g. Es responsabilidad del usuario validal proporciones de dilucién o los protocolos
3 N Dgg‘fmtg S;:c’t. 325265g 2025+ 58.5 ml BPW 313_24 h alternigtivos para garantizar que este método de prueba satisface los criteri)s del usuario.
Soup Mix, Dried Milk) 2. Use cal nriquecimiento BPW ISO precalentado si el volumet aldo de enriquecimiento supera los 300 ml. i
= of maintain a 1:6 ratio for different project buffer volumes, e g.. 25 ml buffer + 125 ml enrichment © 3M2015. Al nghts Reserved 34
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Buenas practicas que permiten tener un adecuado crecimiento
microbiano

Asegurarse que las condiciones requeridas para el crecimiento microbiano sean 6ptimas

b. Cuando se utilicen volimenes de muestra grandes >100 g

*  Asegurar que la temperatura requerida para la incubacidn no es afectada debido al uso de un mayor volumen de caldo de enriquecimiento.

D

Muy bien Bien IPorfavor NO!

Tener bolsas de enriguecimiento muy juntas disminuye la distribucion de calor

3M "Health Care Academy w © 3M 2015. All Rights Reserved 35
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-
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Entre mas espacio exista entre las bolsas y contenedores hay mejor distribucion de calor
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Asegurar que la muestra queda completamente sumergida en el caldo de enriquecimiento

Comun en esponjas, leche en polvo,
vegetales frondosos, alimentos poco densos

3M "Health Care Academy m © 3M 2015. All Rights Reserved 37



Gracias!

Veronica Yanez
Key Account Leader 3M Food Safety
viyanez@mmm.com
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