AigpguvwvTag Ta AiTia TTou pTropEi va TTpoKaAéoouv MoloTika TTpoBARUATA OTNV TTAPAYWYI

Tpo@ipwv (Route Cause Analysis) ka1 n onuacia Tng emiBAsywng Tou MepiBaAAovrog
Tapaywyng (Enviromental Monitoring).

18 louviou 2024| BaoiAng ApBaviTiong

PIONEERING DIAGNOSTICS
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SERVING MEDICINE &
PUBLIC HEALTH WORLDWIDE

[ A FAMILY HISTORY }




FOLLOWING PASTEUR’S FOOTSTEPS SINCE 1897

MARCEL MERIEUX CHARLES MERIEUX ALAIN MERIEUX ALEXANDRE MERIEUX
Student of Louis Pasteur Took up the reins Founder of bioMérieux Executive Chairman
Founder of Institut Mérieux in 1897 of Institut Mérieux in 1937 in 1963

FOUR GENERATIONS

of one family committed to global public health




INSTITUT MERIEUX: SERVING PUBLIC HEALTH FOR OVER A CENTURY

bioMérieux

1963

Mérieux
Développement
2009

Mérieux
NutriSciences
2010

bioMérieux
Industry

1992
Silliker
1998

ABL
2001

Transgene
1994
|
* Companies which are no longer part of the Institut Mérieux since

INSTITUT M E RI E UX 1994 and were created by the Mérieux family.
1897

Fondation Christophe

et Rodolphe Mérieux
2001

Fondation Mérieux
1967

Sanofi
Pasteur*




FACTS AND FIGURES

OF EXPERTISE IN IN VITRO

DIAGNOSTICS

OF EXPERTISE IN

INDUSTRIAL

MICROBIOLOGY CONTROL

€

€3.675

BILLION IN SALES
IN 2023

More than 90%

INTERNATIONAL SALES
(outside of France)

11
=~ 14,000

TEAM MEMBERS
WORLDWIDE




OUR INTERNATIONAL PRESENCE
WE ARE LOCATED IN

— @ 46 commes

SIONDUSTHIAL SITES and serve more than 160 countries Australin, China. Il

Brazil, United States . . .
R&D CENTERS: through a large distribution network

Brazil, United States

China, India

Europe, Middle East and Africa

2, BIOINDUSTRIAL SITES:
France, Germany, Italy, Spain

R&D CENTERS:
Belgium, France, Germany, Italy




INDUSTRIAL MICROBIOLOGICAL CONTROL

Food Safety & Quality,
Pharmaceutical & Healthcare industries

PROCESS ENVIRONMENTAL
CONTROL MONITORING

FINISHED

RAW PRODUCT
MATERIALS CONTROL

.%‘G

Market Intelligence, Quality Control, Innovative instruments,
Reagents, IT solutions, Data Science, Services

l SAMPLES RESULTS
BIOMERIEUX

y




[ FOOD INDUSTRY }

CHALLENGES




FOOD INDUSTRY CHALLENGES

FOOD SAFETY-PATHOGEN RISK

Every year foodborne diseases cause:

almost
[ 2 o a
£in10 | 33 mallion
people to fall ill healthy life years lost

Foodborne diseases can be deadly, especially in children <5
*ii . . Children account for
420000 M :1/3

of deaths from
deaths foodborne diseases

For more information www.who.int/foodsafety @ World Health
#SafeFood Pelp
Source: WHO Estimates of the Global Burden of Faodborns Dissases. 2015 u Organization

OUTBREAK-BRAND IMAGE RISK

listeria

.
food poist

bacteria recal

Iess sickness
£t wwLISter
EFood Poiso

2
sickness | o,

4 o
g sickness 4
& ;
§ recall

o bk =

1 £ g bactg

BIOMERIEUX

THE CONSUMER

Mindful and better-informed
about food, food production and healthy diet
New generations
with new values and more tech sawy
Sceptic and distrust in food industry
From 1 tell you' 10 you tell me' what | want. ¢
You know me better.

Willing to pay premium price

sustainable, animal friendly, novel etc.)
wants connection with foods

Experiencing foods in new locations
such as food halls

From physical stores to Online purchases

o— D
£p
FUTURE Smart everything - o
Internet of Things connecting: * =/
+ Smart phones

+ Sensors

* Wearables like smart watches and
smart jeweliery

+ Smant fridge and other home equipment

+ Scales

+ Outdoor equipment such s in canteens,
restaurants, supermarkets up to
schools and fitness centres.

FUTURE The question rises:
how much of their private and sensitive
(health) information will consumers share?

Consumer

FUTURE Online education

Segmentation
> Niche markets: from one-size-fits-all to produced-for-me

Elderly population large with purchasing power

{ _Low acceptance of novel technologies

Changing dietary habits

¥’ Less meat, dining out, eating on the go, healthy snacking

Uving in Cities
O Expect more from what they spend

o Active
« want (to create) something special
* want to get engaged,
+ cocreation, from ‘we do it for you' to ‘we do it with you'
+ grow-your-own
+ from ready-to-eat meals to do-it-yourself packages
10 cook the meal yourself

* Smart dietary advice

+ Communication with farmers and companies
+ Online purchases

* Food scans to quickly detect (amount of)

nutrients, allergens, contaminations, fraud

+ Scanning smart labels for information

on shelf-life, origin, dietary advice,
recipes, allergy information, ingredients
etc

FOOD QUALITY-SPOILAGE RISK

1 I OF THE WORLD'S
FOOD IS WASTED.

Help raise awareness on
#WID18 and win your own Zero
Waste Toolkit!

‘Wor Food Day
#FoodWasteHero

@ Shore a photo of your
on Facebook and expl

your chokce In the capt

NEW PRODUCTS-NEW RISKS

RAW POWDER

RESSOURCES-ENERGY-PROFITABILITY




ANIMAL PROTEIN GENERAL OVERVIEW & TRENDS 2028

PRODUCTIVITY & SUPPLY CHAIN RISK J

PRECISION FARM, SMART FARM, SMART TESTING, SPEED PROCESS,
DATA DECISION TOOLS

ESG RISK ACCESS DATA INTEGRATION AND
PROEILE FOOD SAFETY MARKET ANIMAL HEALTH

BIOMERIEUX




ANII\/IAL PROTEIN KEY CHALLENGES & TRENDS

The Meat industry will be more and more upstream
data driven and automatized and special care and
- RT Screening_ Productivity focus will be dedicated to critical areas.

* BioData Risk Tool to predict e : - :
i it Mitigation across the whole production chain.

* BioSecurity Data to anticipate

’v(-UMFfN"/”

— .f' ﬁ I
. ./
» Access Market Needs

. Risk Profile to Investors Data WI|| become graglually more processablg
« Impacting Productivity requiring tool predictions to translate them into
actionable insights for proper risk

» Welfare Markers

ENVIRONMENTAL SOCIAL GOVERNANCE

PRODUCTIVITY & SUPPLY CHAIN RISK




THE ECOSYSTEM

[ OUR OFFER? }




OUR AUGMENTED PORTFOLIO
FROM SAMPLES TO ACTIONABLE INSIGHTS

KEY SEGMENTS

b

DAIRY

BEVERAGES
& PlantBased

Y

ANIMAL
PROTEIN

and alternatives

PROCESSED
FOOD

& Nutraceuticals

BIOMERIEUX

((»

e

SAMPLE & MEDIA
PREPARATION
Optimized preparation
and enrichment

[

BIOBALL®
Standardized
strains

SAMPLE PREPARATION

MICROBIOLOGY

INNOVATION HIGHLIGHTS

TEMPO®

Automated quality
indicator enumeration

CHEMUNEX® D-COUNT®

Ultra rapid
microbiology testing

ENUMERATION

MOLECULAR BIOLOGY

=

VIDAS® KUBE
Automated
pathogen detection

=

GENE-UP®
TYPER
Rapid typing
for pathogens

o

GENE-UP® Pathogen/Spoiler
Automated PCR pathogen Mapping
detection Root Cause
Analysis
IDENTIFICATION
DETECTION INVESTIGATION
GENOMICS

TECHNOLOGY

00
Fan
CONNECT-UP™
Lab data DATA SERVICES
On EM & data
management ¢
analytics
“1
.I‘
54
ENVIROMAP o
Environmental GENE-UP ® XPRO
Monitoring Program
Digitalization Custom Assay
Visibility
DIGITAL & ANTICIPATION
PREVENTION

DATA ANALYSIS

DATA SCIENCE

13
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y
INTRODUCING

AUGMENTED
DIAGNOSTICS

DIAGNOSTICS

PEACE MIND TODAY DENTCATION

P10 ING TOMORROW TYENe

CUSTOMIZED
KITS
(XPRO)

ORTON Fo,
o &
AP Q

< FODD SAFETY 2, Y
S INNOVATION

% AWARD 4
X >

% 2022 &

Ll T TRt
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g
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100% CUSTOMIZED APPROACH ACCORDING TO NEEDS

BIOMERIEUX




[ ROUTE CAUSE }

ANALY SIS
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BACERO

In search of lost pathogen
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BACERO

In search of lost pathogen

SPICE STOCK

1 TRANSIT
] zone

FREEZER

L

DELIVERY

"7
D X
MANUFACTURING KITCHEN i
ZONE Q‘( SHIPPING
mia‘\ PREP WRAP
—,‘ . - STOCK
56% @
| Frioce FRIDGE CLEAN MATERIAL

P 1 cropucrs R R WASHING

MACHINE THAW | CASING :

stock I\ |\] ZONE STOCK 4 v Sl
$$ | sPicE :

'a* PREP

FINISHED
PRODUCT
STORAGE FADGE ZER | ATOR
al P o[ D
r STAFF BREAK STAFF
q ROOM ENTRANCE
A AN | PN
OFFICES K

CONTAMINA
RISK




In search of lost pathogen

2

V',
i N o
MACHINE THAW | CASING
stock ININ\]| ZONE STOCK

4% | sPICE
'Q* PREP

SPICE STOCK

1 TRANSIT
] zone
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|
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A PATHOGEN COMES WITH MANY QUESTIONS

Product
release

Product
destruction

®

Have | seen this
strain before?

Is it a persistent
strain/biofilm in my factory?
Where?

Is this a true
contamination or a lab
cross-contamination?

¢

Can |l link it to a raw
material supplier?



A PATHOGEN COMES WITH MANY QUESTIONS
Eﬁ,
=5

10
‘! Whole Genome Sequencing

o b
J-
\s

(WGS) @E@E IXZ €€€ Fafsf

(e.g. Pathogen Mapping)

e @ T € ow
Ngve chve Serotyping ©/©/ gg €€ ﬁﬁﬁ
4 ¥ e @@C TI €€ PP
% % Discgig?l\ilr:tory Ti:;:ﬁf_ Cost Complexity

Product Product
release destruction



STRAIN TYPING IS PATTERN RECOGNITION

16S sequencino

Subspecies/
Lineage

Listeria Lineage Serotype  ST87

Forex:  Listeria monocytogenes | 1/2b

BIOMERIEUX




|: GENE UP TYPER :|

BIOMERIEUX




FOR INTERNAL USE ONLY

GENE-UP TYPER WORKFLOW - AS SIMPLE AS IT CAN BE

GENE-UP

WORKLFOW

FRESH
Enrichment
Isolation
6-24h
TYPER

COLONY

WORKLFOW

Isolate for
confirmation

BIOMERIEUX

20uL =
©

1-tube GU
Lysis

GENE UP Typer

s

PCR run
(<1h)

LMO
S0uL S r.
ot
1-tube GU PCR run
Lysis (<1h)

GU routine

SLM or LMO

c PCR POS result

GU routine

(ONNECT

@ NGS Platform
0

Analysis
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WORKLFOW

FRESH
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Isolation
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TYPER
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20uL =
©

1-tube GU
Lysis

GENE UP Typer

s

PCR run
(<1h)

SLM
100uL S r.
ot
1-tube GU PCR run
Lysis (<1h)

GU routine

SLM or LMO

c PCR POS result

GU routine

(ONNECT

@ NGS Platform
0
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GENE-UP TYPER WEB APPLICATION: SAMPLES

Predictive Q

» Diagnostics

X

A Some samples have improperly formatted dates, please correct them.
q Clusters

b

0O  samplelD Source Sampling Date Sampling Point Product Site Upload « Cluster

0 Not specified 06/21/2023 i
O - Finished product  04/13/2023 Ripening Cheese A OGM2J2®
O Environment 03/07/2023 Moulding A 06/12/2023 i
O # Finished product ~ 04/14/2023 Packing Cheese A OESMQQ@

A Notifications

O Raw material 02/07/2023 Storage tank A 06/12/2023  Undetermined
(] Finished product  03/11/2023 Packing Cheese A 06/09/2023

0O Not specified 06/09/2023

@] # Environment 04/07/2023 Curd cutting A 06/09/2

O # Raw material 04/13/2023 Storage tank B 06/09/2

(] Finished product  03/11/2023 Ripening Cheese A 06/09/2023

(] Environment 03/09/2023 Curd cutting A 06/09/2023

O Environment 02/02/2023 Curd stirring B 06/09/2023  Unique

O Environment 03/07/2023 Curd cutting A 06/09/2023

O # Environment 04/09/2023 Moulding A 06/09/2/
w
< 1 2

BIOMERIE @




GENE-UP TYPERWEB APPLICATION: CLUSTERS
Predictive Q

» Diagnostics

»

ﬁ Samples Q)
Seen for the first time: 04/05/2023 Seen for the last time: 04/14/2023 Number of samples: 14 - ?

q Clusters 5L r =
A cluster is based on the genetic relatedness of a sample with others. i el —

A Notifications

Evolution of the cluster Distribution of Listeria samples

4 o o

3_

2 o -]

1Q 1+

0 T T T 1

\é) £ ) {QQ \'\\ C(b \\b‘
w W W W W w
Sample Identifier Source Sampling Date Sampling Point Product Site Upload

Finished product 04/14/2023 Packing Cheese A 06/12/2023
Raw material 04/13/2023 Storage tank B 06/09/2023
Finished product 04/13/2023 Ripening Cheese A 06/12/2023
Finished product 04/11/2023 Ripening Cheese A 06/09/2023

[ ] S PNATAA IO P R T T T A P - aTe oo r-]



GENE-UP

gn
jdentity the it
use anad

for root ca

pre aile
jd and ré

u“der\yll‘\g

BIOMERIEUX




|: PATHOGEN MAPPING :|
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PATHOGEN MAPPING
FROM BIO-INFORMATICS TO ACTIONABLE INSIGHTS

Which strain(s) is it?
True contamination or lab cross
Wy contamination?

Persistent strain/biofilm in my
factory?

\

»

. . . 5
{%.O Biocide resistance issues”

?' Supplier raw material
introducing pathogen?

@
©

BIOMERIEUX




GET TO KNOW YOUR STRAINS :

Strain mutation in environment

s/\_(,;é

Microbes grow by dividing Genes presence or absence in a Microbe
For each division DNA is copied helps know its resistance to stress :
Mistakes (changes) are made during this copying, Thermal
at a fairly stable rate .
Biocides

The number of changes therefore gives an idea on -
how long and how wgell a particula?microbe has Metallic etc.
been growing

Few diffeljence_s — persistent strain, it’s Better know how to handle your

found a niche in the environment contaminants

Many differences — unrelated microbes

BIOMERIEUX




PATHOGEN MAPPING : GET A CLEAR EXPLANATION !

Genomics results can be complex : Our bio-Informatic experts are here to make it clear :

Salmonellaisolates for sequencing

Salmonella Enteritidis

»‘. Simplified report focusing on your main questions :

Sample Register number LVL
SAMPLE-01A-2303 2301545545
SAMPLE-02B-2301 22-497 . . .
SAMPLE-04A 2304 214s - MLST (multilocus sequence typing): What is this strain ?
AREA-45C-2212 22894 Includes the analyse of seven genome-loci (housekeeping genes): aroC, dnaN, hemD, hisD, purE, sucA and
SAMPLE-05D-2301 15459 hea
Salmonal Enaritids Have | seen this strain before ?
Salmonella Typhimurium aroC | dnaN | hemD | hisD | purE | sucA | thrA | ST (sequence Complex Type
sample Registe: tsyii)teri:a MLST i :;::Tﬁca H Tt P
SAMPLE.025A.2307 nsser et Strain characteristics : Why is it here ?
AREA-044F-2211 251549 | 01A-2303
SAMPLE-026T-2301 20-2854 3‘;‘&”;;51 51z |3 7|8 & |un u 5327
SAMPLE-152E-2302 232854 oamplE 5 12 13 T Te I ETEEET o8 HOW can I get rld Of It ’)
04A-2304
AREA4SC- |5 |2 3 7 6 [ 1 11 6508
2212
SAMPLE- |5 |2 3 7 6 3 11 11 216
050-2301

Salmonella Typhimurium

e R Online meeting to present the results for each

Distance matrix:

investigation

2 19 19

- SAMPLE-01A-2303

. SAMPLE-02B-2301

. SAMPLE-04A-2304
. AREA-45C-2212
SAMPLE-05D-2301
. SAMPLE-025A-2307

2 19 19

2 19 19

. AREA-044F-2211
. SAMPLE-026T-2301

DEEEREEERREE

. SAMPLE-152E-2302

BIOMERIEUX




PATHOGEN MAPPING: OVERALL PROCESS

Product compatibility
to be checked with
the technical TEAM

BIOMERIEUX

Final products can be
shipped at their
normal temperature:
shelf stable products
at ambient temp,
cooled products with
cooling blocks (4°C)
and frozen products
on dry ice.

oy

Sequencing

Shallow shotgun
sequencing is
performed by bMx’

sequencing provider.

Data analysis

Biolnformatics
pipeline and result
interpretation is
performed by our
Augmented
Diagnostics TEAM

Report

A report of the
analysis is provided
to the customer and

will be discussed
during the restitution
meeting with our
experts.



CASE STUDY: BEEF LEADER-LISTERIA

39 Listeria Positives
Is it the same strain?
Or something new every time?

W publicsTs- 1
B puicsTe-3
E publcsT20
O publicsTs- 1
O pubicsTs-2
B pubicsTe-2
W pubicsTse2
W puvicsT2m7
W pubicsTe-2
O publicsTsa-1
O publicsTsz-1
W pubicsT2os1
W puicsTs-7
@ publicsTs7-2
[ puvicss-5
B pubicsTe- 4
@ publicsTa-1
[ pubicsTs-s
B pubicss-3

.;meu

The 39 isolates come from 19 strains
11 strains are transient (found one
time in one place)

Some strains are recurring, with a
common source for some of them

Found in Different Places

Do we have contamination between
sites?

ORoOEmRE
womom I3
]

,gg

i

{

« Site green and red are contaminated
with the same strain

« Same for site purple and yellow

Recurring Despite Mitigation
Why do we find the same strain over
time?

Why is it spreading through different
sites?

2

AR IR
- - ST6 (partial) pUbICSTO - 3
[ ] | ] pAISTE (partal) pubIcSTY - 3
[ ] [ ] & (partial) pubicSTO -3
[ ] [ ] & (partial) puDICSTO -7
[ 1 [ ] pubICSTS - 1
- - pUBICSTY - 1
[ ] a pUDICSTO - 1
[ ] pMFE1 7] (partial) pubICSTO - 4
" pUDICSTO -6
partial) pubICcSTE - 5
pUBICSTY - 2
~ pubIcSTY - 2
[ W rrrei75 Qania) pubicST -7
- W vopimm publcST204
- pLMR479a] PUbICSTS - 1
[ ] PLMR479a| pUBICSTE - 1
[ ] pLMR479a) PUDICSTE - 1
|| PLMR479a pubIcSTE -1
[ ] PLMR479a PUDICSTE - 1
[ ] pLMR4T9a PUDICSTE - 1
[ ] Ho plasmid publcSTE - 1
- pLMR479a| pUbICSTS - 1
H PLMR47gal pubICSTE - 1
- No plasm pUDICSTS - 1
- No plasm publcST2081
[ | [ ] PMLSTE publcST - 2
— [ ] - PMLSTE pubIcSTE -2
[ ] - PMLSTE pubICSTS - 2
[ ] [ ] PLMRAT pubicSTE -3
[ ] Mo plas i pUDICST2117
|| No plagghid pubICST3T -1
- No plalinid pUDICST3T -1
] Ho piffmig pUbICSTAT -1
- Ho pffsmid pUDICST37 -2
W vofasmia pubicST4 -1
| - Hiffplasmid pUDICSTS - 1
| ¥V AT publcSTd -2
1o plasmia pubICSTS4 -2
Ho plasmid publcST54 -1

A C C O pIle eld
C O e C
O) Arp a > ge a O . A are
ound a Pla C DCrAB



CASE STUDY: BEEF LEADER-LISTERIA

projet 2

projet 2

projet 1, projet 2

BIOMERIEUX

OEEOCOEE

BIOCIDE

RESISTANCE:
v Plasmid transmission
BHLSTS * How the resistance
pLM-F-127
pMFE175 (partial) gene are
pLMSTE (partial) .
No plasmid Spreadlng?

Do we have contact
between strains in
the past?

When we are facing
plasmid
transmission,
strains are/were in

the same place
Plasmid pLMR479a
Is found in ST8-3,
ST8-1 and ST9-1

mi. 1. projt 2

E0OEOeEN0DEEREEROCEEE

publkzSTE - 1
publ:STE- 3
publ:STI4
pubtlzSTR- 1
pubicSTE - 2
publcSTd- 2
publ:STS4 - 2
pubicSTZ T
publeSTY- 2
PublSTE - 1
publSTIT - 1
pubkcST081
publeSTS- T
publ:STIT- 2
publ:STH- 6
pubBcSTS .- 4
publeSTd - 1
publ:STS- 5
publ:STH- 3



CASE STUDY: BEEF LEADER-LISTERIA

Pathogen Mapping demonstrated the contamination between Environment and
Finish products, and the contamination cross sites. Knowledge based has
been built.

Gene-Up Typer gives a very precise information with high accuracy (same group
as WGS) in a short time, and is now fully adopted for investigation.

Problem identifyed, understood and

solved

BIOMERIEUX



ROOT CAUSE ANALYSIS :
PATHOGEN INVESTIGATION

X
@

Time is key

Routine analyses

o POSITIVE RESULTS

Insight needed
to enable
decision taking

Investigation tools

Start today to build
your strain Database
for Tomorrow !

v LMO or v WHAT CONTINUOUS
CONTROL PLAN STOP PRODUCTION SLM TAKE ACTION IMPROVEMENT
'®' v WHERE ' £\

DECISION TO
INVESTIGATE

A

Other
Pathogens

GENE-UP Typer

5
TYPER
= @@

AR L LURICHSIONN  \0ugh information

to take 15t decision

Get a better
understanding of
your Pathogens

N

PATHOGEN
MAPPING

i g@E
|

Have | seen this Listeria Mono or Salmonella* before ?

Clustering of pure bacterial pathogen isolates in
raw materials, the product and factory environment.
*Salmonella Enterica subsp. Enterica

BIOMERIEUX

Feed the approach

PATHOGEN MAPPING

Have | seen this pathogen isolates before ?

Root cause analysis of pure bacterial pathogen isolates
in raw materials, the product and factory environment

g e

Expert
support for
root cause
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SPOILAGE MICROORGANISMS ARE NOT EASY

When we know the spoilage | When we don’t know the spoilage

analysis of genomic DNA from analysis of genomic DNA from a
an individual organism or cell whole community

\ 4
L

Bacteria Bacteria (incl. phages)
Yeast Viruses
Fungi

Metagenomics: the study of genetic material recovered directly from food samples,

bypassing the need for isolation and lab cultivation of strains.
BIOMERIEUX



SPOILAGE DISCOVERY TO ID CAUSE OF SPOILAGE

i
- Vi %
Many spoilers are non-culturable | ‘
Enrichment bias w7

Traditional Enrichment & Plating

— Shallow Shotgun Metagenomics
Whole microbiome, no bias Q_

= e
—— -“
el T T

T B

S0 -

...........
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FROM BIO-INFORMATICS TO ACTIONABLE INSIGHTS :

. Y /\( (J

What microorganisms are found in
my sample?
IA
@ What is their abundance ?

What are they doing ?

@ Who matters ?

BIOMERIEUX




MICROBIOME DISCOVERY REPORT(S)

A bunch of files

B-154122_abundance_table_with_FP_filterxlsx
A1_102433_FPcheck_5_bracken_report.txt
A1_102433_G_bracken_report.txt
A1_102433 _kraken_report.txt
A1_102433_kraken_report_bracken_species.txt

5 A1_102433 leg_minimizer_spread.png
A1.102433 S _bracken_report.txt
B1_102435_FPcheck_S_bracken_report.txt
B1_102435_G_bracken_report.txt
B1_102435_kraken_report.txt
B1_102435_kraken_report_bracken_species.txt

= B1_102435_log_minimizer_spread.png
B1_102435_5_bracken_report.txt

taxcnomy_:id

A A B Cc

1 [name |relative abundance 33|relative abundance 35
2 Bacillus badius 0,27

3 | Cutibacterium modestum 0,04 0,03
4 Homo sapiens 0,37 0,31
5 Margalitia camelliae 0,20
6 Niallia circulans 35,25 36,10
7 Niallia nealsonii 0,62 0,59
8 Niallia taxi 0,43 0,37
9 Oceanobacillus massiliensis 0,15

10 Peribacillus acanthi 0,16 0,18
11 Priestia veravalensis 0,18

12 \unclassified 52,39 51,02
13 false positives 10,16 11,21

I|name taxonomy_1lvl kraken_assigned_reads added_reads new_est_reads  fraction_total_reads
(Homo sapiens 9606.8 S 9833.@ 3166.0 12999.0 0.00777 ©.37000771383109843 366279.0 128729.0 !
ICutibacterium modestum 2559873.9 S 1171.e 273.0 1444.0 ©.00086 0.041182480096323266 56@96.0 18973.:
:Niallia circulans 1397.8 S 1117339.0 121076.0@ 1238415.0 ©.74833 35.25064258205553 1
(Niallia taxi 2499688.0 S 14437.@ 723.9 15160.0 ©.809059999999999999 ©.4315191123686016 152921:
'Peribacillus acanthi 2171554.9 S 5286.@ 353.0 5559.0 ©.0033200000000000005 ©.158233162642286 |
(Niallia nealsonii 115979.@ S 21191.0@ 428.0  21611.0 ©.91292 9.6151424496964281 154929.0 !
1Bacillus badius 1455.8 S 7841.0 1543.0 9384.0 0.00561 0.2671091915833085 209358.0 1322.0 0.9363:
'Oceanobacillus massiliensis 1465765.8 S 4152.0 1853.0 5205.0 0.0031100000000000004  ©.148156792867
|Priestia veravalensis 1414648.0 S 2852.@ 3303.0 6155.0 ©.8836799999999999997 ©.1751978981945081 :
ICytobacillus kochii 859143.0 S 4604.0 297.0 4901.0 ©.00293 0.1395036391634905 62556.8 578.0
IPr‘iEStia megaterium 14e4.8 S 3700.0 1501.¢ 5201.0 ©.0031100000002C00004 0.14804293558239426 36273.1
1Enterococcus faecium 1352.8 S 3299.0 5554.0 8853.0 0.0052899999999999996  ©.25199463732184896 159613:
'Neobacillus drentensis 220684.0 S 2077.@ 57@.9 2647.0 ©.00158 0.07534505873612721 16217.0 448.0
(Bacillus subtilis 1423.8 S 6944.0 12120.0 15064.0 ©.0114 ©.5426438230999354 207939.0 433.0 !

1Bacillus cereus 1396.8 S
:Bacillus mediterraneensis 1805474.8
1Mesobacillus maritimus 1643336.0 S

BIOMERIEUX

4698. 9958.0

14648.0@ ©.0808759
S 29@8.0
3060.@ 182.0

999999599999 0.4169453798136725
126.8 3034.0 0.0018100000000000002

3242.0 ©.0019399999999999999  ©.89228132996695292

20204.0 365.0 |
0.086360751116

BIOMERIEUX

REPORT-METAGENOMICS

ORGANISM
Tepidiphilus thermophilus
hiips://doi.ora/10.109%/ijs.0.056

424.0)

Tepidiphilus succinatimandens
(former Petrobacter
succinatimandens)

(hitps://doi ora/10.1099/ijs.0 027
32-0)

Tepidiphilus margaritifer
fhttnelidni arn/dN 1NA0%ie N 195

EXECUTIVE SUMMARY

FEATURES
Gram-negative, monotrichous, non-sporulating,
irregular rods
Grow aerobically and anaejobically only with
nitrate. Nitrate is reduced to nitrite

Gram-negative, aerobic and moderately
thermophilic. Non-spore-forming straight rods,
motile by means of a polar flagellum.

They grow in the presence of oxygen or nitrate as
terminal electron acceptor. Nitrate is reduced to
nitrous oxide

Growth medium DSMZ 979 (979
PETROBACTER SUCCINIMANDENS MEDIUM
Media | MediaDive (dsmz.de})

Type species of the genus Tepidiphilus. Gram-
nncitiva rade N nat farm andnenaras and ara

What microorganisms are
found in my sample?

What are they doing ?

Growth T/ pH
30-60 °C, optimum
at 50-55°C, pH
5575

55°C, pH 6.9

25-61°C, optimum
at AT nH AR

_g

What is their abundance ?

Who matters ?



CASE STUDY: UHT MILK WITH CACAQO

- Ambient°C

) 5 Blown
‘ l- package+smell

& taste

Could Not ID
Spoilage

Traditional Enrichment & Plating

BIOMERIEUX




CASE STUDY: UHT MILK WITH CACAQO

- Thermophilic spore
Fo: forming Bacteria: Niallia

BIOMERIEUX




XPRO: CUSTOM MOLECULAR ASSAY

~PRO

by | I
o

Iex

Custom Molecular Assay

Possibility of creating customized kits according to
customer needs. Development plan created
collaboratively and financed by the client himself. Due to
the XPRO project, around 10 new customized kits are

currently developed every year.

BIOMERIEUX




COMPLETED xPRO PROJECTS

Jackson Innovations: VINOBRETT, on-site detection of Brettanomyces,

Innovation: GENE-UP NUTRAPLEX PRO for detection and BOTTLESAFE, onsite verification of final filtration

samenela Staphlﬁ%ﬁﬁ);ccetjli}(?;dp%d%ﬂ;n HNerb'a'l e Family Industry/Quality Impact: Reduced time to result for
utrition WINnes \ Brettanomyces and common wine spoilage organisms to

Industry/Quality Impact: to run one test vs. 3 with 4 hours from 2-10 days

one enrichment media driving down costs and
improving lab efficiencies. NOTRIHON s

o Innovation: Veriflow GFP, detection of
Mérieux GFP-tagged Salmonella, Listeria, and
Mérieux

Innovation: GENE-UP HRM for detection of / QcCean XPRO Industry ekt NutriSciences \ E. colifor use as a positive control

heat-resistant molds. Sp ray PrOjects Industry/Quality Impact: Allows .
MXNS to detect cross-contamination
events in < 2 hours vs. 24 hours

Industry/Quality Impact: Reduces time to
detect common HRM in 3 days vs. 15 days
preventing shipping product at risk.

Innovations: Developed two assays (GENE-UP PRO BEVERAGE
BACTERIA, GENE-UP PRO BEVERAGE YEAST) for detection of
extremophilic organisms that survive in high-acid products and
high-temp pasteurization.

Innovations: BREWPAL for detection of hop-resistant Vi ctory
pediococca and lactobaccilus. .
Brewing

Industry/Quality Impact: Allows industry to detect
common beer spoilage organisms in hours vs. days and

to identify true spoiler from non-spoiler. Industry/Quality Impact: Reducted final micro clearance

down from 5 days to 2 days and eliminated spoilage events
not covered by conventional mircro methods

BIOMERIEUX



ROOT CAUSE ANALYSIS : |
SCENARIO 2 — MICROBIOME DISCOVERY Routine analyses

e
4 Protocol
L i Optimization
ADAPT ROUTINE /'
. N _——— /’
Investigation tools S PRO
-
Need for routine Custom
BACKGROUND monitoring [ Molecular
A
Strain in PRODUCTION LOSS DECISION TO =
MICROBIOME or DEPRECIATION INVESTIGATE / WHAT IS IT
’ MICROBIOME Other?

[ ) TAKE DECISION

DISCOVERY

A
v/ WHAT TO DO
o RECURRENT 2xxm @@
FORl Ve Insight needs Not enough
@ to understand information WGS

what is spoiling

my product e
MICROBIOME DISCOVERY iXZ U@ ® Expert
What is in my food sample? m support for

Identification of pathogens / spoilers from a SPOILER MAPPING

beverage, dairy or solid food sample* containing . . .
' ?
a mixture of organisms Have | seen this spoiler isolate before~

* For water samples, please contact food.genomics@biomerieux.com to assess Root cause an alySiS of pure bacterial and
easibilty of such projects fungal* spoiler isolates in raw materials, the
product and factory environment

* Contact food.genomics@biomerieux.com to find out which fungal spoilers are

B|OMER|EUX supported
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ROUTE CAUSE ANALYSIS
SUMMARY

BIOMERIEUX




MICROBIOME DISCOVERY

What is in my sample?

oS 5 nﬁd

Identification of pathogens / spoilers from a

beverage, dairy or solid food sample* containin

PATHOGEN MAPPING erag y or s p g SPOILER MAPPING
] a mixture of organisms . . "

Have I seen thIS pathogen before? *Noservice_ proce_dures_ are yet in place for vvatervs_amples, pleas_e contact Ha‘ve I seen thIS Sp0I|eI‘ before -

Root cause ana|ySiS of bacterial pathogen food.genomics@biomerieux.com to assess feasibility of such projects R.OOt'CaUSE ana'ySiS Of chterial and fungal*

isolates in raw materials, the product and factory spoiler isolates in raw materials, the product and

environment

factory environment

* Contact food.genomics@biomerieux.com to find out which fungal spoilers are

supported
BIOMERIEUX
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ROOT CAUSE ANALYSIS SUMMARY

(" Vidas/GENE-UP : routine testing \ (GENE-UP Typer: Take fast decisions A fWGS: Root cause seeking investigation
j Is there a pathogen? Which one is it? ﬁ True co_ntar_nination or lab cross Who/What is this strain(s)?
S contamination?
Can | release my final product? Persistent strain/biofilm in my factory?
Have | seen this strain before?
i ? . . :
@ Is my environment & RM free of pathogens® | | o {:?’) Biocide resistance issues?
Can | start the production process without risk? <} |dentify potential sources of contamination ? V2
\_ /L J .

From discovery / detection.........cccceeucreniirniieniirnecrencrenneneeeee...t0 precision ID/mapping

(" )
GENE-UP xPRO Assay: Customized Routine testing

Is my production batch at risk ?

Should | repurpose my product or
raw material ?

© @

Metagenomics : Understanding the Environment,
product, or RM microbiome

What Microorganisms are living in my
factory ?

Do | have some microbial background
noise ?

O

-
WGS: Root cause seeking investigation

%

Have | seen this strain before?

Is the spoiler resisting to cleaning
treatments ?




MONITORING

[ ENVIRONMENTAL }




IMPROVE YOUR DAY TO DAY CONTROLS:

Production Environment 2
Finish Product ]

No positives in my environment, where is n. ,D
the contamination coming from ?

Is my Environmental Monitoring
Program targeting the right locations ?

@, Where do | clean ?

@ Listeria monocytogenes Production Environment Finish Product

IMPROVE YOUR
ENVIRONMENTAL MONITORING PROGRAM :

+® | EMP eLearning

e

o .

' Expert services

consultancy
8 8 :
Remove low value locations
.2. Webinars
3‘:‘3 Stop only the production lines

impacted

BIOMERIEUX




=

'Y ENVIRONMENTAL MONITORING?

|
Management
response
The purpose of Product
Environmental Monitoring ‘ Monitoring
is to verify our food safety _
controls are working! In-Process Environmental
Monitoring Monitoring

Hygienic
Infrastructure
& Personnel

Factory zoning
& segregation

Raw material HACCP Controls
management (ORP & CCP)

BIOMERIEUX

Cleaning &
Sanitation

Continuous
Improvement

Verification

Controls

56



EMPOWER YOUR ENVIRONMENTAL MONITORING PROGRAM :

CONSULTING SERVICES
DATA MODELS & SERVICES

87.73 ;

% 9437% |
i

Il"l |- TR :

.ﬁ______"" EMP TRAINING

& e } ‘
MODULE 1:
INTRODUCTION
D D B

Strategy/
Planning

Optimization

PATHOGEN MAPPING Problem

GENE-UP® TYPER Solving

SPOILER MAPPING MICROBIOLOGY
EXPERTISE

SPOILER INVESTIGATION PORTFOLIO

® ENVIROMAP

BIOMERIEUX




E-LEARNING
ENVIRONMENTAL
MONITORING FOR

PATHOGENS

BIOMERIEUX




E-LEARNING

& I: ENVIRONMENTAL MONITORING :|
FOR PATHOGENS
MODULE 1:

INTRODUCTION

v D &R
]

30 min Sound Final quiz
The reproduction of this training file, in whole or in

part, in any form, is prohibited without prior authorization of bioMérieux.

CHAPTER 1 CHAPTER 2 CHAPTER 3

=p> FINAL QUIZ
SPECIAL MONITORING

HOW TO SELECTA THE SAMPLING PLAN

SAMPLE POI NT/

Click on a chapter to play it.
We recommend that you follow the chapters in the order provided.

BIOMERIEUX

omodules
30Mins

QN Fquiz
cronobacter
wiidersfand

mteractlve

imbérscetful "‘(\Uzg’e&\e o
eHV|ronm§OQ£@l"' casy

mdxcatormoceuﬂe/s 6 3

ENVIRONMENTAL MONITORING FOR PATHOGENS

INTEGRATED PATHOGEN MANAGEMENT

What are the levels of the pyramid ?

m last 5creen7
Drag af ddmp'h\ Iames n the diagral

Quiz Results

Congrats! You have passed this course.

W |

o Print
I = Certificate

Passing Score 80
100

Your Score

59
— For more information please request dedicated presentation to your bioMérieux representative



|:DIGITAL APPLICATION8:|
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|: CONNECT-UP™ :|

BIOMERIEUX




CONNECT UP
MAXIMIZE bioMerieux solutions EXPERIENCE

TRACEABILITY

STANDARDIZATION

REAL TIME FULL AUTOMATED
DECISION v v
v
Improve Quality & Data integrity 2 operational weeks Time saving
1 barcode 1 sample from production to bioMérieux drivers embedded Automated data
analysis certificate Ready to use management at
Reduce human error Predefined workflow each step
bioMérieux expertise combined to No paperwork, more
LabWare experience time to value added

task

— ERP

— " ENVIROMAP

BIOMERIEUX



YOUR CURRENT DATA FLOW

Results
Tests & dilution .DDCI transcription

assignation
i 0
1245 1245 4
27 EC .I .I l - Acceptance criteria
AC analysis

12457
1245/
=l Say a@ Cm

LMO

1245 4
SLM’/

Sample

. 123 ;?
Creation |L6- S . DD /| Sample results

Tests marlual Incubation St
assignation @ -

v 2
Ya Sample
m preparation @

.DDD

[va Trend analysis
L @
-

BIOMERIEUX




CONNECT-UP ™ DIGITAL DATA FLOW

N

p Quality indicators
s 7

-
oo\*\NECT‘Up,*
. OWNECT G,
% I I I 7 011010101... 9r_" 100101"' ﬁ —9 /
ﬂ Incubation

Sample ID @ —
Sample print | I:I Sample preparation Frep result Y

transfer

Vv

AN

Creation r-\
‘ ! - Enrichment

suspension

Tests requests
transfer

Final review and validation by
Lab Manager

GO“NECRUD% —>

= (=)
1© %

Vv

4 =

" Certificate of Analysis

Ry generation e
ok

Real time results Confirmation

>

SEIEL
~N N
I

) Instrument Analysis
BIOMERIEUX



FEATURES

Sample workflow
Sample prep to confirmation

Production sample registration.

Products specifications

Predefine test assignation

Instruments

Connectivity
Calibrations, preventive maintenance and

service data

Inventory

Standards and reagents management.

BIOMERIEUX

1

Results Count

-

Reporting
Certificate of Analysis
E-mail alerts

Electronic signature

Data visualization
Real time Product & Batch Trend

Lab management KPI

ERP Compatible

Server based

Security and Auditing

Data encryption | Auditing process,

Transaction logs | Controlled access

®

i\
/[ ABWARE>

.,

)



|: ENVIROMAP

BIOMERIEUX




® ENVIROMAP

A secure cloud-based system that allows you to automate environmental
monitoring programs and assist with entire sampling life cycle:

] I I
I Results Mapping
Automated schedule Real time notifications Tracing of activities
_ o _ _ _ _ Management of Sanitations
Automatic prescription of corrective actions Executive Dashboard & Reporting and Preop inspections

bioMérieux + Mérieux Subscription model, monthly CONNECT-UP or Pathogen
Nutriscience partnership fee mapping integration

BIOMERIEUX

— For more information please request dedicated presentation to your bioMérieux representative



AUTOMATE SCHEDULING

Automated scheduling of
sampling activities including the
necessary randomization
algorithm

Color codes indicate the
progress through the sampling
lifecycle

Plan and add automatically to
your calendar re-test,
investigation or actions in the
event of a positive

BIOMERIEUX

s © B ©® B >

ENVIROMAP

B calendar wMay 10,2021

MON

Ba EMPC Processing

8a @ Floor undemeath bin_.

Ba EMPC Processing

Ba EMPC Processing

B8a EMPC Processing

B8a EMPC Processing

B8a EMPC Processing

TUE

8a EMPC Warehouses

8a EMPC Warehouses

8a EMPC Warehouses

8a EMPC Warehouses

Ba EMPC Warehouses

April 2021

WED

8a @ Floor undemneath bin_.

Q a william melnyczenko@mxns_com e

Houston, TX

BallPlans~> A All Statuses Selected =

= All Types ~

THU FRI SAT

sa_arp
o

8a ATP

8a ATP

8a ATP



AUTOMATE RESULTS MAPPING

.’. ENVIROMAP Sach Q Y " pierre williot@biomerieux com 2}

KerLann

We help you position your sites _ o I i
on your facility map. s S | =

| 2 @ ® @~ AN 2
Multiple maps per facility & > S I IR 1 |
mapping points on equipment are el e e s I
supported. Il o & :

Risk levels, zones, and out of
specification results are color
coded.

Photos can be added for each site

BIOMERIEUX




AUTOMATE COLLECTIONS

mehdiidir@mxns_.com e

ENVIQDMAP Chicago, IL

Weekly EMPC Plans ~ B Scheduled ~

B Save MCopy ®Remove @ Audit @ OpenMap

Print collection list

Weekly EMPC January 27, 2020 12:00 AM - 12:59 AM »

as parn of Weekly EMPC

cA

Print labels for traceability

+ Month View

Update collection status and
capture any required information

Q_ Search ¢ SAMPLES # PROPERTIES = TESTS = FILTER
- Week View

D Displaying 7 of 7 + ADD SAMPLE PRINT~  COLLECT~  SUBMIT~ - Day View

1. Oven

Generate order to the lab
(internal or external)

* Import Samples

Scheduled 1o be collected as part of Weekly EMPC
[

Sampling Point: Oven

vores e L s zove 1| RO are  isteus | saonea I8

View integrated results on the
dashboard

D 2. Any randomly chosen tool
L Scheduled 1o be collected as part of Weekly EMPC
Sampling Point: Any_randomly chosen tool

LOCATION: PRODUCTION § NOTES: EMPC | RISKLEVEL- ZONE 3 [ m LISTERIA - .

D f 3. Randomly chosen tank sampling spout )
Scheduled to be collected as part of Weekly EMPC .
Sampling Point: Randomly chosen tank sampling_ spout

L0CATION: MAINTENANCE || Risk LEVEL- 7onE 2 [EC ATP | v

O 4 Tote filler ||
Scheduled 1o be collected as part of Weekly EMPC -

BIOMERIEUX




AUTOMATE MITIGATIONS

0‘ Out-of-Limit results will automatically generate mitigation collections

ﬁ Additional samples can be added manually, as required

Advantages:
LN ‘
Can’t forget mitigation e Q
Even when absent, mitigation is taken care of = o ° 'a'
Understand if mitigation is effective
L+
Follow-up of mitigation via ‘Notes’
o L+

BIOMERIEUX




SANITATION MODULE - IMPLEMENTATION

Edit Sanitation Plan — 0O x  Schedule
! O All Users ~ Scheduled Tasks
BSave @ Cancel v Confirm  @Cancel  WRemo
- ¥ Download O Reset Filters
Description Start Date
o July 2023
L1 sanitation [ July3,2023
(B July1,2023 - July 31,2023
MON TUE WED THU
Assignee . Recur Every
Select
1 Week ~
Task Closed Date clean sanitation 4§
Task .
- v Recur Time
Sanitation line 1
© Aca16PM
+ Sanitation line 1 Sanitation line 1 07/03/2023 4:17 PM true
Every week End condition
. aateM } 2:17p @ New Collecti... 4:16p IO L1 sanitation o .
. End: 3 occurences Never  Count Period Endj Sanitation line 1
3 occurrences
Sanitation Area . Sanitation line 1
et Advanced Schedule
Not configured
Weeks to have scheduled at once
12

@ Set tasks & areas

@ Reporting

Visualise sanitation compliance and

@ Schedule sanitation

o Create sanitation plans made of
» Create sanitation areas

effectiveness

Track chemical effectiveness
Download sanitation and verification
details

different tasks

Set frequencies and assign
Visualize on calendar

Add verification testing

» Associate verification samples
* Create different sanitation
activities to reflect SOPs




AUTOMATE CORRECTIVE ACTIONS

Record any Investigation or
corrective action

Visualize all mitigations
associated to a positive

Set mitigation plans

Automatically trigger
corrective action when
criteria are met

Print a full mitigation report

BIOMERIEUX

»"ENVIROMAP

- 0O X

ES

Z TESTS

COLLECT ~

= FILTER

SUBMIT ~

CAPA Reports

Sample Id
5d444aed-6b70-4eTh-94ec-58f6bdb021ch

Description
C-Dock Floor

Test
Listeria

Result
Positive
Reports

Closed Date Sampling Point

07/20/2021 C-Dock Floor

@ 6:22 PM

‘ mehdi.idir@mxns.com e
w Chicago, IL

Qa @

CAPA Report - 0 X

B Open Report % Download
Status = I

Sample Id
5d444ae4-6b70-4e7b-94ec-58f6bdb021ch

Test

Listeria

Sampling Point
C-Dock Floor

Tasks

Date Owner Type

) Investigations

10/06/2021 Root Cause Analysis C-
[ Dock Floor

8:33 AM
.}
J Mitigations
®© 07/20/2021 C-Dock Floor-1
7:00 AM ]
@ O7/27/2021 C-Dock Floor-1
3:57 PM |
® 08/03/2021 C-Dock Floor-2
12:00 AM ]



CORPORATE DASHBOARD

~ 5 Executive Dashboard
a m o | ® dallll 65
Corporate dashboard with -
aCCeSS to a” divisions & plants Divisions uF‘iICI“'IIL‘S
a
Visualize & compare |/
performance among plants s [ o
. . sk 8] b
using EnviroMap.
oy s . . ® e
Drill inside data and navigate to m ) °
a plant dashboard | -

BIOMERIEUX




AUDIT LOG

User accountability the user knows
that their actions are automatically
recorded and tied to their unique
identity.

Reconstruction of events: when an
investigation is warranted or triggered,
the first step to remediate a problem is
knowing the "when,” the “how," and the
"what" of the event.

BIOMERIEUX




ENVIROMAP GLOBAL REACH

Greentana
Feland AVAILABLE IN 8
eland
: b L LANGUAGUES
S N\ L~
Qm A
Atlantic roe Alghanstan
Oceen wen Pt )
wO e S
R P % s [E—
e e —
- he Kemvya .
Indoneua Paovs New
o ° Tanzenia P
B Bolva ke ?/‘
A Namitia Madagasear Indian R
h e / South °°'"° Ocean
ic 2 ¢ Atlantic
n °’ Ocean s.co

¥/ Enviromap Customer Plant @) MXNS Laboratory

+ 280 SITES GLOBAL SUPPORT FOOD QUALITY & SAFETY

WORLDWIDE EXPERTISE

BIOMERIEUX




TESTIMONIALS AFTER 6 MONTHS :

MARS osx Hobliggs Mondelzz, SIGMA kY

More involvement from
technicians, more
ownership

Saving of 2 Hours/Day in
management and
oversight time

Optimization EMP
— Decrease 16 % of
the monthly samples

Audits are faster
and easier

Optimization of chemicals
and cleaning procedures

Reduce of production
losses — quicker time
to react

BIOMERIEUX




MONITORING

|: ENVIRONMENTAL
SUMMARY

BIOMERIEUX




SUMMARY: HOW TO DYNAMICALLY MANAGE EM RISK

By leveraging digitalization and advanced analytical tools

|
Improved
EM plan - .
EM Plan |«—— Expertise & o] ‘
E-LEARNING .R%‘:,”JSN

EXECUTION

How well are we executing?
Which locations require attention?

——— I . arenton” ;
P‘_" i ‘ ol How effective are our mitigations? o s
:. ,;.o .‘_.___5'_ : - : '- ‘._,,,;'..A. i & : 3 .:. ‘

(r§ 4SS BRI~ | T | GENE UP TYPER® ff ° Y
,;9 1;"" .°', - B :] : ! L5l E =
LAd v | T DA @ e -
*»" ENVIROMAP Sl
Pathogen/Spoiler Mapping

PRO CeN/SPORe .
(genomics + bioinformatics)

OPTIMIZATION
Do we control our risks?
Where should we focus sampling?
How should our plan evolve over time?

Risk Group Samples by Week

WMonth
Med Risk = Medium Risk High Risk

+—— EXxpertise

Adaptive sampling plan
(data modeling)

BIOMERIEUX




your TRUSTED PARTNER IN AUGMENTED DIAGNOSTICS

Smarter and more dynamic

%
222 RISK ASSESSMENT

pTION £
OC'\ O,(P

Eowr Y
5’ FOOD SAFETY <, E
% INNOVATION §
. » Moving from Test results to %52/ AWARD
‘& ACTIONABLE INSIGHTS B
N N
Safe products of the highest quality for o ?’ &
CONSUMERS

Reduce your factory's carbon
footprint & your non-quality costs
_ _ Energy - Food waste
AU gm ented Di agnostics Toxic detergents - Water waste

A suite of solutions by bioMérieux based @ @
on Microbiology Expertise, Genomics, =

Bio-Informatics and Data Science

.. . “Move from results to better risk
Understand the past Optimize the present Anticipate the future management through insights,

Get clear root cause analysis Actionable insights Take better & quicker decision and from risk detection
to anticipation & prevention”



BIOMERIEUX
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PIONEERING DIAGNOSTICS
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