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“* Human intestinal tract microbiota composition
< Currently avaliable data about HIT microbiota

“» Probe design

<+ Validation of the approach
“* Results

“+ Conclusions

** Questions
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95% of the cells in the human body are bacterial
~ 1kg of total biomass (an “organ”)
~ 500 different bacterial species in each individual
the HIT microbiota composition influenced by genetics and environment
“unique fingerprint”

Digests 100g of food per day
Provides SCFA for the growth of the gut epithelial cells
Produces vitamins (K and B)
Makes the first line of protection against pathogens
Modulates hosts immunity
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16S rRNA gene sequence — the only available information

For majority of phylotypes
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341 phylotypes found 1016 phylotypes found
~ 800 individuals analysed ~ 50 individuals analysed
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~ 4,500 phylotypes expected
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Hypervariable regions identified

V1 probes —12 signals V6 probes —14 signals l

In combination —10 signals \ \% ‘
SPECIFIC HYBRIDISATION
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V1 and V6 region 24-72bp

Reverse complement

tgtctccactgctccgaagagggatcacggttaaagtgttttcagtgggatgtcaagacttg

Sequence from the left side, length 24 bp

tgtctccactgctccgaagaggga

Sequence around middle nucleotide, length 24 bp

gagggatcacggttaaagtgtttt

Sequence from the right side, length 24 bp

ttttcagtgggatgtcaagacttg
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Prediction of the Melting Temperatures of Probes
(Tm = 81.5 + 16.6x log(Na+) + %GC — 600/N)

Distribution of predicted melting temperatures for the microarray probes (24bp)
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Sequence from the left side, length 24 bp

tgtctccactgctccgaaga

Sequence around middle nucleotide, length 24 bp

gagggatcacggttaangtgtttt

Sequence from the right side, length 24 bp

gtgttttcagtgggatgtcaagacttg
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Distribution of predicted melting temperatures — original design (24 bp)
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~ 5 500 probes printed in duplo
~ 1 100 organisms targeted
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Reproducibility 5063 Rerpduciblity 506/2
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In silico obtained images of the HITChip signals for:
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Original signals, lower 65%
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Fitted signals, lower 70%
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Raw data for sample 2011

Pearson’s R = 0.890

Spatially normalized and
MA-normalized data
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Stability check
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Identification

Principle: both variable regions responding > organism present

6 probes hybridising > organism identified

Signal intensity of targeted probes
obtained with fragmented RNA
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Large signal variation

Impossible to correct for

Not-responding probes empirically determined and excluded
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Identification

6 (or less) probes hybridising > organism present

Name

bacterium adhufec355

Bacteroides ovatus

Ruminococcus gnavus

uncultured bacterium G170

A SFLIH
Ltursd, KFO15253
325364

az3snaa, cultusad, AF13032
culturad, RBOS4TEZ

Vibric parahaamolyticus,
SUCTerslli WadsWoTtiii, CULLursd, LI7Ies

Morazella cakarsnalis,
[ £1o pu

Halloobactar pyleci,

Siricimarie i ongm Suttarec, 375
S it b emnitin, Sottaed, asutezes

Gamella hasmolysal

arad, 123507

philus . culturad, MSE202

Lastobacilius helvetisus, cultursd, HELL4l

cultursd, RF243142

las zalivarivs subsp. salicing, cultursd, RY137583

fallax, RED23233

suz pyegenes, cultursd, AFO7E323

ltured, AFOELIO:

tarsd, AE012213

ssuz gallinasom, cultured, AFO3SE:E

ar, cultarsd, AF076031

staphylace: auraus, cultursd, AFOLESIS

Eastllur alzalophi AFoTRELl

slsdanis, cultuzad, AF23
Anugasl3Taln,

TE30372
tarsd, AFS30334

urad, 14143
=, culturad, D414

anTultursa, RESI0NSE

16S level 1

16S level 2

Bacteroidetes

Bacteroides fragilis et rel.

Bacteroidetes

Bacteroides ovatus et rel.

Clostridium cluster XIVa

Ruminococcus gnavus et rel.

Clostridium cluster X111

Peptostreptococcus micros et rel.

i - IRO—

HITChI

Human Intestinal Tract Chip

©




Group guantification
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Relative quantification obtained for 10 OTU's in Relative quantification for 10 clones sumarised
range 0.1 to 3%
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“* HITChip — diversity microchip that covers all up to now
known human intestinal microbiota was developed and
validated

“* Probe design is flexible and allows easy addition of new
probes for novel organisms of the ecosystem

“* Results of the HITChip are of good quality and
reproducibility

“» MySQL support database for the chip for normalisation
and processing of the results was designed

“» HITChip allows rapid identification, group quantification,
relative quantification and stability check — superior tool
for intestinal microbiota analysis
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