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Cheese ecosystems

Inoculated
Microorganisms

Context

The cheese manufacturing process involves the use of
microorganisms to transform the milk into the final
product. This process involves a complex flora which is

Objectives

» Developing a software for cheese ecosystem shotgun
metagenomics sequencing analysis.

»Creating a graphical interface for metagenomics

composed of bacteria, yeast and filamentous fungi. analysis
. . Allowing to store and manage personal dataset and
For some cheeses, ferments are inoculated to the milk ) analysisg ge P

in order to start the fermentation. But some
microorganisms from the environment are also
involved in the process.

Problems

The exact composition of most cheese ecosystems is
currently partially defined2.

» Defining metagenomes analysis visual output
» Comparing metagenomes analysis

Milk

Which microorganisms are present
in the cheese?

Animal

A common approach to analyse these ecosystems with
metagenomics is based on amplicon sequencing. It
relies on barcodes like rDNA 16S, ITS or markers
genes'. Unfortunately it enables taxonomical
identification only to the genus or species level.

Approach specificities
Metagenome shotgun sequencing allows us to :

Microorganisms from
the environnement

Which metabolic functions are

present?

What are the differences between
different cheese ecosystems?

» [dentify species up to the strain level
» Find the low abundance organisms
» Define which genes are present in the medium

Genomics database

The public genomes of our database will be extracted from the NCBI servers.

User interface

= Galaxy django

The user will be allowed to store and share his own genomes to perform

The analysis pipeline is developed for a
Galaxy4 integration. The tool will be
usable on the Migale server's Galaxy
interface.

An integration of the pipeline in Galaxy
allows to easily use the computer
cluster to manage jobs. It also permits to
manage histories to perform
reproductible experiments and manage

To go further in the analysis a specific
interface to the pipeline has been
developed using Django, a Python web
framework.

To link the specific interface and the
Galaxy interface, Bioblend>, a Python
library is used. It allows to access to the
Galaxy API from Python to manage jobs,
users, histories, uploads

genomes

metagenomes analysis.

A specialized database
Maintained by experts:

o Dairy products related microorganism

» Highlighted technological genes

Genomes metadata
enrichment

The database genomes will be enriched
using taxon living environment
information  extracted from the
literature by text mining®.

quotas. >
Galaxy Server Metagenomics database
- Ga Iaxy The aim of the metagenomics database is to explore, compare and analyze datasets.
GeDl For this purpose the metagenomic part of the database will allow to :
. o Access to raw data
A , : ( Datab o Metagenomics analysis output
Al Has data to Web application atabase o Cheeses and samples metadata:

o Cheese origin

o Cheese manufacturing process description
o Sample description

o ...

computed
Data

'L 3 PostgreSQL

To the user, the tool will be a simple web interface. It will be possible to perform the
analysis, visualize the results, manage data and compare datasets analysis through
this interface.
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For interoperability purpose, the metadata stored in the genomic and
metagenomics database have to respect the Genomic Standard Consortium MIxS3

standard.
® ®
Metagenomics analysis software
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Standard files enables downstream analyses and in-depth characterization.
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