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Quick summary of the team studies:

AIRE team seeks to generalize evolutionary explanatbeyond their traditional approaches and object
of studies. More precisely, we try to expand thelevonary theories i) by expanding its scope to
additional units of selection and new, still unrgaized taxonomic lineages and ii) by expandingrthei
modelling towards more general models, able to@aacfmr chimerism and interactions between
biological entities, from molecules to ecosyste@gt work is largely interdisciplinary, at the infere of
evolutionary biology, microbiology, network scies¢®ioinformatics, ecology and philosophy of
biology. The research project below concerns ortbetopics investigated in the lab: the evolutén
ageing across the web of life, to understand whew, and why organisms, their cells and when relevan
their tissues age by developing original generimparative approaches applied to longitudinal series
gene co-expression networks and by generalizingtp&natory scope of the disposable soma theory
from animals towards the entire microbial worldofaryotes and protists).

TEAM MEMBERS, EXPERT IN BIOINFORMATICS:

Philippe LOPEZ, Systems Biology Prof, co-Pl of ki&®E team

Eduardo COREL, Assistant Prof in bioinformatics

Jérbme TEULIERE, postdoctoral fellow, developpingtihods for network comparison
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TITLE OF THE PROJECTIntroducing thefirst evidence ever of cellular ageing in archaea by
transcriptomic analyses



Brief description:

INTRODUCTION:

Ageing in bacteria and in protists, which were l@ogsidered as non-senescent, is very poorly
known. Even worse, this phenomenon has never dessrwed in Archaea. In collaboration with M.
Krupovic (Institut Pasteur), we synchronized theedlepment of archaeal cells and performed
transcriptomics on samples from different stagetheif cellular cycle. These original data willcadl,
through bioinformatic analyses mastered by outdetest whether transcription and gene co-exprassio
of these clones gets increasingly dysregulated tivith, unveiling a form of ageing in Archaea foe th
first time.

GOALS:

Between two cell divisions, archaeal clones, celiun the same lab conditions, with
synchronized cell cycles that would not age shéaildw highly similar genetic programs and express
the same genes at the same stages of their cdl Gansequently, sub-populations of non-senescent
archaea sampled at the same time, should presentstant variability in their gene expression and ¢
expression. By contrast, if an increasing propartbrandom damages with time would affect archaeal
cells, the variability in their gene expression aneexpression should increase with time, demotisgya
a form of increased dysregulation with time, heotageing. Our goal is to test this.

DATA DESCRIPTION:
We will use transcriptomes from cells and populatd synchronized archaeal clones.

METHODS:

The M2 trainee will work as a bio-informaticiandohieve the above-mentioned analyses, under
the co-supervision of Bapteste and Lopez. She avilhgain expertise in comparative transcriptomics
and in gene co-expression network analyses. Moreskie or he will also work as a researcher in
evolutionary microbiology when interpreting theuks of her/his analyses.

In more details, the M2 trainee will clean trangtymic data with dedicated tools, using
multivariate statistics, and then group these higjuality transcriptomes by chronological age-class
based on the sampling of these data at precisesstdghe cell cycle. The M2 trainee will analylse t
differential gene expression of clones as a funadibtheir chronological age using DeSEQg2, and the
differential gene co-expression between clones fildfarent age classes using gene co-expression
networks methods mastered in the Bapteste/LopeSlad or he will quantify the variability in i) gen
expression and ii) gene co-expression between @atlcbones as a function their chronological age,
testing the null hypothesis of an absence of irseréa variability with time.

Thus, she or he will enhance her/his expertisgamscriptomic analyses, multivariate analyses,
differential gene expression analyses, co-exprassbdwork analyses, evolution of ageing, microbial
evolution and scientific writing.
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