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Introduction

pathogens such as Salmonella or
monocytogenes can be introduced Iin # ways Into the production

In factories,

areas.

- raw materials,
- dust coming from the outside,
- water infiltration,

- material coming from a lower hygiene level zone,

- and operators.

Routine + investigative sampling to verify that pathogens are

1l

kept away Is crucial.

Presence of water residues = risk of pathogen contamination
Pathogen close to the line =» high risk of line contamination
_Ine contaminated =» risk of finished product contamination

Listeria

At Nestle, to prevent microbiological contaminants
from entering the food stream, systematic
screening by swabbing many locations within the
factories.

If positive found, root-causes investigation, analysis
and corrective actions are taken:

solates are collected with associated metadata,
ourified, cultured and stored in a repository.

solates are sent for whole genome sequencing

(WGS):

- PacBio technology = close to completion
genomes,

- lllumina =» large amount of high quality short
sequences.

Whole Genome Sequencing analysis generates big data

nawre International weekly journal of science

Home | News & Comment | Research ‘ Careers & Jobs | Current Issue |

Volume 498 m Technology Features m

NATURE | TECHNOLOGY FEATURE

Biology: The big challenges of big data

Vivien Marx

Nature 498, 255-260 (13 June 2013) | doi10.1038/498252a
Published online 12 June 2013

Reference Coordinates

620 B30 640 G50 BE0 B0

.’ Translate } Consensus

GTAGAGGTGALACCAGLGGTCALRLGTAL AL M TCCTITIGALCCGAGACTAC GAL-TATCALT

unitig dlgquiver - -
I-D00634.5191 69899 —
I-D00634.7920 61678 <
-D00634 5822 50137 —
I-DO0B34.47458 15505 —
I-DO0B34.35853 36576 —
I-DO0g34.7920 &le7gd —
-DO0g34 5566 16364 —
-DO0g34 .6l56 55155 —
-DO0g34 .6l56 BE15S <+
WI-DO0&3. 7404 8196 —
-DO0g34 7089 55889 —
I-DO0G34. 66589 97457 —
-DO0g34 6607 85865 —
-DO0g34 5566 16364 <
I-DO0G34.819]1 69899 <«
I-DO0G34.4748 15505 <+
I-DO0634. 6689 97457 <+
-D00g34 4431 94687 —
-bOo0g34 5527 _836l5 —
I-DO0G34.2274 53482 —
WI-DO0&3. 4125 5181 —
I-DO0G34. 7239 51253 —
I-DO0G34. 6259 26148 —
I-D00634.8847 97296 —
I-D00634.1758 59566 —

GTAGAGGTGALACCAGLGTCALALGTALAMACTCCTITIGALCCGAGACTAC GAL-TATCAAT

GTAGAGGTCARACCAGGETCARAAGTALLAATTCCTTTTGAACCGAGAC M
GTAGAGGTCARACCAGGETCALAAGTARLAATTC CTTTTGAACCGAGACTAC Gasl
GTAGAGGTCARACCAGGETCARAAGTALLAATTCCTTTTGAACCGAGACTAC GA M
GTAGAGGTCARACCAGGGTCARRAGTALLAATTCCTTTTRAACCGAGACTAL GAL-TATC AL
GTAGAGGTCARACCAGGGTCARRAGTALLAATTCCTTTTRAACCGAGACTAL GAs-TATC AL
GTAGAGGTCARACCAGGGTCALAAGTALLLATTCCTTTTRAACCGAGACTAC GAACTGTE M
GTAGAGGTCALACCAGGGTCALAAGTALLLATTCCTTTTGAACCGAGACTAC GAs-TATC AL
GTAGAGGTGALACCAGGGTCALALGTALAL AT TCCTITIGALCCGAGACTAC GAL-TATCAAT
GTAGAGGTGALACCAGGGTCALALGTALAL AT TCCTITIGALCCGAGACTAC GAL-TATCAAT
CGTAGAGGTGALACCAGLGTCALALGTAL AL AT TCCTITIGALCCGAGACTACGAL-TATCAAT
CGTAGAGGTGALACCAGLGTCALALGTAL AL AT TCCTITIGALCCGAGACTACGAL-TATCAAT
CGTAGAGGTGALACCAGLGTCALALGTAL AL AT TCCTITIGALCCGAGACTACGAL-TATCAAT
CTAGAGGT AL CCAGLGTCARALGTALL AT TCCT T T TCALCCGAGACTAC AL -TATCAAT
CTAGAGGT AL CCAGLGTCARALGTALL AT TCCT T T TCALCCGAGACTAC AL -TATCAAT
GTAGAGGTGALACCAGGGTCALRLGTASAR AT TCCTI T GALCCGAGACTACGAL-TATCAAT
GTAGAGGTGALACCAGGGTCALRLGTASAR AT TCCTI T GALCCGAGACTACGAL-TATCAAT
CGTAGAGGTGALACCAGGGTCALALGTASAR AT TCCTITIGALCCGAGACTACGAL-TATCALT
CGTAGAGGTGALACCAGGGTCALALGTASAR AT TCCTITIGALCCGAGACTACGAL-TATCALT
CGTAGAGGTGALACCAGGGTCALALGTASAR AT TCCTITIGALCCGAGACTACGAL-TATCALT
CGTAGAGGTGALACCAGGGTCALALGTASAR AT TCCTITIGALCCGAGACTACGAL-TATCALT
CGTAGAGGTGALACCAGEGTCALTAGTAS AR AT TCCTITIGALCCGAGACTAC GAL-TATCALT
GTAGAGGTGALACCAGEGTCALRLGTAL AR AT TCCTITIGALCCGAGACTAC GAL-TATCAAT
GTAGAGGTGALACCAGEGTCALRLGTAL AR AT TCCTITIGALCCGAGACTAC GAL-TATCAAT
GTAGAGGTGALACCAGEGTCALRLGTAL AR AT TCCTITIGALCCGAGACTAC GAL-TATCAAT

GTAGAGGTGALACCAGEGTCALRLGTAL AR AT TCCTITIGALCCGAGACTAC GAL-TATCAAT

[l e it T Tl L T T L T 1 el e ls o e ot Tl T le T AT A T

Single Nucleotide Polymorphism (SNP) detection

Compare one or several genomes to a common
reference genome, and identify each nucleotide
position along the reference sequence where
one or several of the compared genomes differ.

SNP detection accuracy is highly dependent on
the similarity of the reference compared to the
samples, and the sequencing quality of both the
reference and the samples to be compared. The
reference genome should preferably be a
finished genome but can also be in an unfinished
version with several contigs.
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Big Data: Astronomical or Genomical?
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Environmental monitoring
of factory plant

l isolates are
serotyped |

 isolates are sequenced with i
) lllumina technology
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Isolates sequencing data
Per isolate:

2400 Mbytes compressed
= 2 Millions segs —-»1—'—j

——

Reference preparation (read
quality filtering and trimming
based on Q20 phred threshold
+ assembly into contigs)

l

1 Salmonella isolate used as

Browse Publish About

nawre International weekly journal of seience

Home | Mews & Comment | Research ‘ Careers & Jobs | Cument Issue | Archive | Audio & Video |

<, BEA

Genome researchers raise alarm over big data

Storing and processing genome data will exceed the computing challenges of running
YouTube and Twitter, biologists warn.

Erika Check Hayden

07 July 2015

Reference Salmonella
isolate is sequenced with
PacBio technology to
obtain a closed reference
chromosome
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WGS for pathogen monitoring: from prototype to a commonly used technology
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Why pathogen monitoring in industry needs to deal with big data management?

Because:

- each isolate,
- each analysis,

—_

- public data + internal data —

__ generates several large intermediate files and needs
to be accessed and stored in a repository

ll

Powerful IT infrastructure and Bioinformatics expertise

are required

WGS analysis consists of four main stages:

Regulatory agencies Food industries

Bioinformatics software Method standardisation

providers

Microbial analysis: DNA extraction from pure cultures of bacteria,
Molecular analysis: WGS of the complete genome,
Bioinformatics analyses: Identification of SNP,

Microbial analysis: Interpretation of the results.




