
Offer #2025-08684

Research engineer position on methods
and tools for the construction,
maintenance and querying of a
decentralized knowledge hub in
metabolomics

Contract type :  Fixed-term contract

Level of qualifications required :  PhD or equivalent

Fonction :  Temporary scientific engineer

About the research centre or Inria department

The Inria centre at Université Côte d'Azur includes 42 research teams and 9 support
services. The centre's staff (about 500 people) is made up of scientists of di?erent
nationalities, engineers, technicians and administrative staff. The teams are mainly
located on the university campuses of Sophia Antipolis and Nice as well as
Montpellier, in close collaboration with research and higher education laboratories
and establishments (Université Côte d'Azur, CNRS, INRAE, INSERM ...), but also
with the regiona economic players.

With a presence in the fields of computational neuroscience and biology, data
science and modeling, software engineering and certification, as well as
collaborative robotics, the Inria Centre at Université Côte d'Azur  is a major player
in terms of scientific excellence through its results and collaborations at both
European and international levels.

Context

/public/classic/fr/offres/2022-05154/topdf


This research engineer position takes place within the context of the ANR-SNF
MetaboLinkAI project, which aspires to revolutionize the analysis and interpretation
of metabolomics data through a multidisciplinary approach that combines a
comprehensive knowledge hub (MetaKH) with cutting-edge artificial intelligence
(AI) and machine learning (ML) techniques. The project’s main goals are to
enhance the querying and ease of use of metabolomics data, improve research
efficiency, and stimulate creativity in the field. These objectives are set to surpass
current standards by creating an encyclopedic and expandable knowledge base,
integrating advanced AI to handle the uncertainties of experimental data, and
enabling a broader range of hypothesis testing and evaluation.

Within this context, this position will focus on the construction and querying of
MetaKH, a decentralized, machine-readable knowledge hub federating and linking
(1) pre-existing public knowledge and resources relevant for the use cases of the
project (e.g. chemical entities description, biochemical pathways, metabolites
information, relevant literature), (2) possibly newly created resources or the
semantic lifting of existing resources not available in Semantic Web standards, and
(3) and mass spectrometry datasets.

Supervisors: Franck Michel, Catherine Faron, Fabien Gandon (University Côte
d'Azur, Inria, CNRS)

Assignment

The research engineer will be involved in two major contributions of the 2nd work
package: "Knowledge representation and management".

First, the research engineer will participate in the creation of a portal and pipeline to
support the lifecycle of MetaKH.

Second, the research engineer will take part in the design of a federated query
engine capable of  querying the distributed knowledge hub, and allowing the service
to answer complex, high-level biological questions exploiting decentralized data
sources.

In the course of this position, the engineer will collaborate with PhD and postdoc
researchers working on the development of AI methods aiming to deal with
uncertainty in the data, mine and complement the knowledge hub, and develop an
AI research assistant using natural language as an interface to data and knowledge.

Main activities

Creation of a portal and pipeline to support the lifecycle of MetaKH



The portal must allow users to incrementally integrate, monitor and update reference
resources in the knowledge federation (e.g. ChEBI, PubChem, Rhea, SwissLipids,
MetaNetX, Pathway Commons, FORUM). This shall involve multiple tasks:

The development of a domain-specific model to link semantic resources
throughout the federation while supporting lack of precision and uncertainty.
The development and management of a collection of mappings and links
between heterogeneous resources. Methods for writing those mappings and
links shall range from handcrafting to generative AI models. A git-based life-
cycle similar to that of code shall be applied to the produced resources
(versioning, issues, publication, continuous integration etc.)
The continuous monitoring of the integrated resources (typically to integrate
new releases).
The deployment and maintenance of self-hosted mirroring of critical
resources.

All of this shall be achieved within the respect of the FAIR principles.

Design of a federated query engine

Designed as a single data access point hiding the federation's complexity from the
users, the query engine will leverage the mappings and links across resources (from
the first contribution) to dynamically rewrite and expand SPARQL queries so as to
query and integrate the multiple knowledge graphs (KG) at runtime. 

This shall involve the construction of an index of the federated KGs, possibly
reusing and extending the IndeGx framework [Maillot et al, 2023], and the
computation of information relevant for writing federated queries such as KG
summaries [Aimonier-Davat et al 2024].

Since the goal is to provide an architecture that is scalable, resource efficient, and
sustainable in the long-term, an important aspect in this approach will be the level of
mapping expressivity to be considered for a trade-off between runtime efficiency
and completeness of the results.

[Maillot et al, 2023] IndeGx: A Model and a Framework for Indexing RDF
Knowledge Graphs with SPARQL-based Test Suits. Pierre Maillot, Olivier Corby,
Catherine Faron, Fabien Gandon, Franck Michel. Journal of Web Semantics, 2023.
DOI: ?10.1016/j.websem.2023.100775?. ?hal-03946680?

[Aimonier-Davat et al 2024]. FedUP: Querying Large-Scale Federations of
SPARQL Endpoints. Julien Aimonier-Davat, Minh-Hoang Dang, Pascal Molli,
Brice Nédelec, Hala Skaf-Molli. The ACM Web Conference 2024 (WWW ’24), May
2024, Singapore, Singapore. ?10.1145/3589334.3645704?. ?hal-04538238?

 

 

Skills

https://dx.doi.org/10.1016/j.websem.2023.100775
https://hal.science/hal-03946680
https://dx.doi.org/10.1145/3589334.3645704
https://hal.science/hal-04538238


The candidate must hold a PhD in Informatics / Computer science and must
demonstrate aptitudes or matches with most of the following aspects:

Strong experience with Semantic Web standards and technologies
Experience in distributed data management, querying, crawling, indexing,
federating, etc.
High motivation for scientific research in an open science context
Good Web development technical skills with knowledge of JavaScript and
modern JS frameworks (Node.js, Reactive.js…), REST/RESTful Web
services, JSON
Background knowledge and/or experience in life sciences, biology,
metabolomics
Data science and management expertise
Language: excellent English oral and writing skills

Other appreciated skills:

Writing skills and motivation for publication
Aptitude to work with others and engage in collaborations
Autonomy and initiative, take on technical decisions within the project and
justification of choices
Remote working capabilities (emails, collaborative tools, trackers, etc.)

 

Benefits package

Subsidized meals
Partial reimbursement of public transport costs
Leave: 7 weeks of annual leave + 10 extra days off due to RTT (statutory
reduction in working hours) + possibility of exceptional leave (sick children,
moving home, etc.)
Possibility of teleworking (after 6 months of employment) and flexible
organization of working hours
Professional equipment available (videoconferencing, loan of computer
equipment, etc.)
Social, cultural and sports events and activities
Access to vocational training
Social security coverage

Remuneration

From 2692 € gross monthly (according to degree and experience).



General Information

Theme/Domain : Data and Knowledge Representation and Processing
Software engineering (BAP E)
Town/city : Sophia Antipolis
Inria Center :  Centre Inria d'Université Côte d'Azur  
Starting date : 2025-09-01
Duration of contract : 3 years
Deadline to apply : 2025-04-26

Contacts

Inria Team :  WIMMICS  
Recruiter :
Michel Franck / franck.michel@inria.fr

About Inria

Inria is the French national research institute dedicated to digital science and
technology. It employs 2,600 people. Its 200 agile project teams, generally run
jointly with academic partners, include more than 3,500 scientists and engineers
working to meet the challenges of digital technology, often at the interface with
other disciplines. The Institute also employs numerous talents in over forty different
professions. 900 research support staff contribute to the preparation and
development of scientific and entrepreneurial projects that have a worldwide impact.

Warning : you must enter your e-mail address in order to save your application to
Inria. Applications must be submitted online on the Inria website. Processing of
applications sent from other channels is not guaranteed.

Instruction to apply

Defence Security : 
This position is likely to be situated in a restricted area (ZRR), as defined in Decree
No. 2011-1425 relating to the protection of national scientific and technical
potential (PPST).Authorisation to enter an area is granted by the director of the unit,
following a favourable Ministerial decision, as defined in the decree of 3 July 2012
relating to the PPST. An unfavourable Ministerial decision in respect of a position
situated in a ZRR would result in the cancellation of the appointment.

Recruitment Policy :
As part of its diversity policy, all Inria positions are accessible to people with
disabilities.

http://www.inria.fr/centre/sophia
https://www.inria.fr/equipes/WIMMICS
mailto:franck.michel@inria.fr

