Comparison of different NGS
approaches to characterize
bacterial pathogens
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Describe the «pathobiome» (= pathogenic agents in
microbiologic environment) of ticks and rodents:

1) To build an inventory of microorganisms
recovered from ticks and rodents
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3) To seek for evidence of interactions
between pathogens
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Sampling
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Raw results of the comparison of
RNA-Seq and the 16S meta-barcoding

Number of bacterial reads Number of bacterial genera  Number of pathogenic bacteria
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Correlation between number of reads (Log-scale)
generated for each bacteria genera
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Pros and CONS of both approaches

No. of bacteria detected

A priori documentation
Taxonomical level

Resolution of sample sequencing
Prevalence estimations

Bacteria interaction studies
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none
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universal primers
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individual sample
allowed
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pros and cons of the sequencers

Sequencers HiSeq 2000 MiSeq 454 GS-FLX
. (Illumina) (Nlumina) (Roche)

Price / run = 5000 €
Price / Mb =0.008 €
Output data / run 600 Gb
Reads / run 3000 millions
Error with low

homopolymers

2x100 bp paired end

el i (short reads assembly)

Time/run 8 day

=1200€
=0.2¢€
6 Gb

12 millions

low

2x250 bp paired end

26 hours

=3400€
=5¢€
0.7 Gb

1 millions

high

400 bp

10 hours




Conclusions

¢ RNA-Sequencing:
= more sensitive to bacteria detection (higher sequencing depth)
= deeper level of taxonomy
= only allows information for pool of samples
= arduous data analysis
¢ 16S meta-barcoding:
= may be influenced by the performance of the universal primers
= might be influenced by the number of copies of the gene coding for the 16S ribosomal
RNA
= allows multiplexing of samples, and hence further analysis on community or a particular
sample
= accessible data analysis
Collaborators:
CB
0 The Centre for Biology and Management of Populations (CBGP-INRA), Montpellier

- GALAN Maxime 6P

- CHARBONNEL Nathalie

- COSSON Jean-Frangois
SCIENCE & IMPACT]

INRA, GABI, Sigenae, Jouy-en-Josas
- BERNARD Maria

Animal Epidemiology Unit, INRA, Clermont-Ferrand
- VOURC’H Gwenaél
- BAILLY Xavier

T
Ecole Nationale Vétérinaire d’Alfort, ENVA, INRA, ANSES, Maisons-Alfort ‘ug' -l .
- VAYSSIER-TAUSSAT Muriel A4 Ecole nationale vétérinaire d' Alfert

PATHOQUEST, Institute Pasteur, Paris
- CHEVAL Justine
- ELOIT Marc

Microbial Ecology Unit, University of Lyon (CNRS), Lyon
- MAVINGUI Patrick

Control of emerging and exotic animal diseases, INRA CMAEE/CIRAD Guadeloupe
- ALBINA Emmanuel l - d
Emergent Exotic Diseases Unit (CMAEE), Montpellier
- LEFRANCOIS Thierry




