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Our microbiota, a neglected organ...

100 000 000 000 microorganisms; 10 times
more than cells in our own body, up to 2kg of our
weight

A key actor between food and our body

In contact with the largest group of immune
system cells, the second for neuronal cells (our
second brain!)

...and a major actor in well-being,
health and disease!
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Q) MGPS -

MetaGenoPolis (MGP) is an INRAE center
expert in gut microbiome research applied to
health and nutrition.

A In collaboration with industry, academia
/ R and clinics, MGP conceives and implements
i projects tailored to the partner’'s need.

PIA Winner: 19 M€ grant (2012-2019)
5.7 M€ grant (2020-2025)

- nrae H B &



Pharmaceutical applications

Identification of bacterial biomarkers
associated with dysbiosis:
microbiome signatures used as —@

a diagnostic or prognostic tools.

Effects of drugs on the gut microbiome
@®— composition and functions

Identification of bioactive
@®— compounds (anti-inflammatory,
antiproliferative, satiogenic)

Stratification of individuals to

a better personnalized medecine :
microbiome responders '

VS non responders

Identification of microbial genes
& metabolites able to interact with
o— .

human cells (metabolic pathways,
mechanisms of regulation...)

Impact of drugs on the level of
intestinal antibiotic resistance genes — @ \' L S

o @MgpsLab INRAZ ch @ éf]é".i



) MGPS .

ACTIvVeeon

SCALE BEYOND LIMITS




ACTIVeeon

SCALE BEYOND LIMITS

Software Vendor with
worldwide references:
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Big Data + Al Solution

Key Features:

No need to split your HPC Cluster

Works with Slurm, PBS, LSF, & on
various Premises, and Clouds

Portals for all and New Kinds of Users
Support Containers
Secured On-Demand Services & GUI

Ease of access to efficient execution,
e.g. RDMA, Horovod, etc.

An Open Platform!




AcTIVeeon Portals & Workflows for All

SCALE BEYOND LIMITS
I’'m an HP
] l ¢ I'm a sys
geek: admin!
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ta Scientist! Scientist!
Bl " 7D Google

— — o | -
r‘ "‘ _-E:'- e = 2= L
{ } API ,_ - ¢
2 2w / =2 e
> == %
£ 0 l —_ ' : L
= § .: -
* *
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Self-Service Monitoring and Workflows Scheduler
Catalog Automation Manager



ES) Activeeon

SCALE BEYOND LIMITS

HPC + Al Unified Solution

25 SC19

Denver hpc

Automation Dashboard

€ C @ hitps//trydev.activeeon.com/automation-dashboard/®/portal workflow- automatior
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Pending and Curvent Jobs

18 : g Pause Tk @

Pending Jobs

Yol User Process Name Fragress

Current Jobs

Al Studio & Data Connectors

User-defined GUI Services

ensorBoard DIO D
Write a regex to create a tag group X gradient
parameter
Histogram Mode parameter/posterior/qw/loc/0
n_samples_1/20170530_141631
OVERLAY OFFSET
Offset Time Axis M‘@ “
STEP RELATIVE WALL
Runs

Python, Jupyter Integration

Integrated Job Analytics

— Jupyter proactive-test Last Checkpoint: 05/29/2018 (autosaved)

File Edit View Insert Caell Kernel Widgets Help
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In [1): #%connect(path=./proactive config.ini)

WARNTING :

Proactive is already connected.

Resu'!s ﬂ
700
/Loss
600
[C——] RESULT_JSON
500 —/x
400 —

Disconnecting from server: http://try.activee
Connecting to server ...
Connected as 'narbais'!

In [2]): #%job(name=MyFirstWfFromJupyter)
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Microbiota as a clinical tool
Bringing Artificial Intelligence in microbiome




metagenopolis
Acurate profiling with high resolution microbiome analysis A MgpS...

Integrated metagenomic pipeline, exhaustive analysis at strain level

Sample Bioinformatic (6? Multi-omics
collection Sequencing processing information

Some crucial steps conditionning all the analysis: . Metagenomic
G P2 Metagehomlc Pangenome

. o ene .
. Sample'collec‘uon, conservation and catalogue Species Species
processing catalogue catalogue

e Exhaustive and reproducible DNA extraction
e Sequencing (quality, depth, speed)

Nielsen, Almeida
«  Large genome reference ressources A Ll pstes et al. Nature Psii?n?gfntqeaztcsl'
»  Big data access and security Wen et al, Genome biotechnology

i 2019
*  Bigdata analytics Elol 2087 2014
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Diagnostic tool in liver cirrhosis

(Qin N. et al., Nature 2014)

" saen discovery (83+98)
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Additive model
Genetic algorithm for selection

True positive rate

irrespective of

* disease origin: alcohol,
hepatitis viruses

0002 408 08 10 e disease status:

0.2 4 e

5

- Cl=[0.945,
00 ¥ — AUC =0.952

False positive rate

compensated & de-
compensated (ascites,
encephalopathy...),

* medication: antivirals,
beta blockers, proton
pump inhibitors or
none

validation (31+25)
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Microbiota-based obesity prediction modeling

Epidemiological model
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Currempl_No
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food_sweetened
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Coefficients
Courtesy of Sébastien Fromentin and Hanna Julienne,

microbiota microbiota+epidemiology

g g *  LASSO penalized
g os g o ' .
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, unpublished data
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Future
Expanding microbiome knowledge




. . o metagenopolis
French microbiomes project ngps.eu

*  French citizen microbiome science

* Seguence and analyze the gut microbiome
of 100,000 French citizen, from newborns
to the elderly, and from healthy individuals
to individuals with various diseases

* Accelerate the French gut microbiome
knowledge and innovation

* Access to high resolution standardized
microbiome data

* Access to a network of world-renowned
microbiome experts

O @MgpsLab INRA@ _,-:r!'.’ y m’ﬂ:\




Million Microbiome of Humans Project (MMHP) Q%bﬁéeu

Officially launched the October 26th, 2019 at the 14th International Conference on Genomics (ICG-14)

O @MgpsLab

Analyze 1 million microbial
samples from intestines, mouth,
skin, reproductive tract...

Draw a microbiome map
of the human body

Build the world’s largest database
of human microbiome

Solid data foundation
for microbiome research

Explore the potential of the
microbiome to help people live
better lives

MGP participates to
this MMHP in bringing

100 000 french gut
metagenomes

International microbiome research program:

» Karolinska Institute of Sweden

* Shanghai National Clinical Research Center for Metabolic Diseases in China

* University of Copenhagen, Denmark

* Technical University of Denmark

* MetaGenoPolis at the National Institute for Agricultural and Environment Research (INRAE), France
* Latvian Biomedical Research and Study Centre

* Shenzhen BGI Research

INjae &) @



MGP IT platform evolution

On prem and on cloud orchestration
with ActivekEon-ProActive




metagenopolis
Architecture overview netisse] A mgps...

Web Portal and
Integration with
Scientific tools

Quantitative Metagenomics Platform
for gene profiling and statistical analysis

Pre, Post Processing of Data Analysis
Flexibility, Speed of Analysis
Granular execution

Distribution for fast execution
Secure data transfer

. ProActive §
| Workflows & Scheduling (&

Secure data transfer
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metagenopolis
Cloud Bursting : PoC In The Box MS-Azure ngps-e"

Quantitative Metagenomic workflow deployed throught ActiveEon Proactive
Workload distribution
Dynamic and elastic resource pool

Multi-language workflows

Visualization
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metagenopolis
Cloud Bursting : PoC In The Box MS-Azure @ ACTIVeeon I e FiileT o3
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Cloud Bursting : PoC In The Box MS-Azure Ay MYPS .

Résultats Opportunités

- Extension de capacité interne * Facilité le débordement sur le

- Possibilité d’aller sur le cloud dans clloud.e,n respectant les normes
sécurité

le cadre d’un PRA (plan de reprise
d’activité) * Collaboration: mise a disposition
d’une plateforme d’analyse du
microbiote 2 destination de
cliniciens et industriels

- Agilité du processus d’innovation:
itérations plus rapides, acces a une
grande diversité de machines,
machines récentes (GPU, CPU, ...) * Développement d’une offre

machine learning avec de nouvelles

ressources de calcul disponibles a |la
demande

o @MgpsLab INRAS *@ji @ E;ET

- Définition des colits (calcul,
stockage, ...)




Next challenges Ay Mgps...

What is a healthy, a normal microbiome ?

Next Generation Big Data analytics

Bringing Deep Learning algorithm in microbiome

Integrating ethics for Al algorithm explanation

BRELL
Tl ELl

Integrating ethics for data collecting, curation,
sharing and dissemination

Data regulation : GDPR, HDS (vs Cloud Act)
Exploring European provider (OVHCloud)
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Business developer Communication manager:
& strategic partnership manager: anne-sophie.alvarez@inrae.fr
karine.valeille@inrae.fr
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