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Us… 20 years ago



Us… 10 years ago



Us… from now



In 2009…

➢ Microbiome analysis by amplicon sequencing

➢ One month for informatician (& me) on a super 
calculation cluster of 500 k€



In 2020…

➢ Microbiome analysis by amplicon sequencing

➢ A scientist on a personal computer !!



Progressive matching ?

Algorithms

Computing
power



Laboratory & 
bioinformatics balance



Data management: overview

https://www.sap.com/insights/what-is-data-management.html

https://www.sap.com/insights/what-is-data-management.html


➢ Results: amplicon (Mb) or shotgun (Gb)

➢ Transfer and storage

➢ Reference database

Data management: collection of data



Data management: data processing



➢ Bioinformatic Triade : 

Data management: data processing



➢ Bioinformatic Triade 

➢ At each step of data processing : 

➢ Step 1: analysis of raw reads

Data management: data processing



➢ Bioinformatic Triade 

➢ At each step of data processing

➢ Step 2: identification of targets

Data management: data processing



➢ About controls: before HTS

&

Data management: data processing



➢ With HTS, a positive control for a virus is also a 
negative control for any other virus

&

Data management: data processing

The alien control



➢ Bioinformatic Triade & 

scientist expertise to gain 

collectively

Data management: data processing

Library name Batch

Number of reads mapped to RefSeq without detection 
threshold

BanMMV BBrMV BBTV CMV BYDV

Alien control 3 1 125616

ITC0146 3 2 7

ITC0148 3 9

ITC1498 3 845 6

ITC1565 3 7 2 686 11

ITC1607 3 2 3

ITC1847 3 1 4

ITC1859 - Old Kit 3 950 288

ITC1859 3 1840 4 5

ITC1861 3 1903 2

ITC1863 3 816 1 3

ITC1867 - Old Kit 3 558 1 1 9

ITC1867 3 1167 5 1 1

Negative Control 3 1 184

Positive Control - Old 
Kit 3 512 7205 52 22320 11

Positive Control 3 807 16787 66 32672 6

Sample 2 3 4 2 6

Sample 3 3 5 3 8

Sample 4 3 3 2

Sample 5 3 1 1 4

Sample J 3 3247 288675 8

Sample EM4 3 903 114 1884 1

BBrMV2 No.208 3 3099 5

BBrMV3 No.58 3 1519 2 40

BBrMV4 No.15 3 4715 2 22

BSOLV1 No.10 3 1 2 10

BBTV No.9.58.2 3 8 715 1 44



➢ Bioinformatic Triade & 

scientist expertise to gain 

collectively

Data management: data processing

Library name Batch

Number of reads mapped to RefSeq without detection 
threshold

BanMMV BBrMV BBTV CMV BYDV

Alien control 1 3 1 22525

Alien control 1 1 2 25366

Alien control 1 1 11 8405

Alien control 1 6 30928

ITC1543 1 2 4

ITC1543 1

ITC1543 1 1 10 1

ITC1543 1 3

ITC1543 1 7

ITC1723 1 1 5

ITC1783 1 325 4

ITC1799 1 3

ITC1817 1

ITC1827 1 4

ITC1831 1 485

ITC1833 1 4

ITC1840 1 2

ITC1843 1 2 2

ITC1843 1

ITC1845 1

ITC1845 1

ITC1852 1 749

ITC1855 1 1557

Positive control Mix 1 22 330 3 1988

Positive control Mix 1 522 894 69 6271

Positive control Mix 1 338 25592 30 79496

Positive control Mix 1 437 28971 34 835



Can I store my data ?

➢ 2400–3000 Gbytes for 16-20 billions reads (up 
to 3,000 billions bases)

➢ Virus: 10M reads -> 2-3 Gbytes for one sample

➢ Which intermediate results to keep ?



Progressive matching

Algorithms

Computing
power

Storage 
capacity



Progressive matching: user friendly interfaces

1. Linux B&W screens



Progressive matching: use friendly interfaces

2. User-friendly interface (€)



Progressive matching: use friendly interfaces

3. Virus-oriented (linux or windows)



Progressive matching: use friendly interfaces

4. HTML-based



Integrity, safety & hacking



Guidelines published last year



EPPO standard on diagnostics



Conclusion

Algorithms

Computing
power

Storage 
capacity



➢ Hardware capacity and upgrade : storage ?

➢ Hardware capacity and upgrade: CPU ?

➢ IT security and policies compatible ?

➢ Which level of bioinformatic knowledge ?

Workshop this afternoon: from survey



Thanks to the crew

Special thanks to hundreds of plant pathologists collaborating
on disseminating HTS and making it more reliable



Thank you for your attention
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