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Title of the proposed Microbiome signatures of early on-set colorectal cancer

project:

Short description of the | The research program is part of the project "PROSPECT " funded
project by Cancer Research UK, the National Cancer Institute, the

Bowelbabe Fund for Cancer Research UK and Institut National
Du Cancer through Cancer Grand Challenges. The overall aim of
PROSPECT is to identify and understand the processes through
which different biological and environmental factors cause early-
onset cancers (EOCRC), and specifically the work packages led
by prof. Nicola Segata are focusing on the role of the
microbiome in such processes.

The researcher will employ computational and statistical
analyses, including machine-learning approaches, on both newly
collected project samples and existing public study data. The
primary goals are to: i) investigate the associations between the
microbiome and EOCRC; ii) identify prospective microbial
biomarkers for EOCRC and iii) assess the transmissibility of
these identified biomarkers.

Main research area for Computational metagenomics and cancer
the project

Second research area Biomolecular Science

for the project

3 key words for the microbiome, metagenomics, cancer
project

LAB INFO

Main topic/s of the lab Computational metagenomics, microbiome studies

Short description of the | Next generation computational metagenomic tools. The potential

lab activity of metagenomics is only partially expressed due to
computational challenges. We are working on novel methods to
profile microbiomes at increased resolution (e.g. strains) and
perform large-scale comparative genomics on uncharacterized
microbes.

Integrative and machine learning meta'omic approaches. We
develop new machine learning tools to cope with the variability
and dimensionality of microbiome profiles and provide clinically
relevant signatures by integrating complementary meta'omic
approaches (e.g. metatranscriptomics or metaproteomics).
Microbiome-pathogen interaction in human infections. The role
of the microbiome in the acquisition and development of
infections is largely unknown. By coupling longitudinal
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pathogen/microbiome sequencing we aim to understand how the
microbiome can modulate the virulence profile and antibiotic
resistance of human infections.

Microbiome transmission. We study how microbes can be
transmitted between different environments with specific focus
on how members of the microbiome are vertically transmitted
from mothers to infants at birth and horizontally between family
members or individuals sharing the same environment.
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25 members: 12 PhD students, 10 postdocs, 2 pre-doc, 2
research assistants
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