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Abstract

Regulation of gene transcription is accomplished by proximal (promoters) and distal (enhancers)
regulatory elements. However, a strict dichotomy model is now challenged and a major question in the
field is to define the genetic determinants of the different regulatory activities. The Spicuglia team has
previously identified Epromoters as cis regulatory elements with both enhancer and promoter (E/P)
activities and is currently using high-throughput approaches to evaluate both activities in thousands of
wild-type and mutant DNA sequences. In this project, we will build a sequence-based deep learning
model of Epromoters to unravel the genetic determinants of enhancer vs. promoter activities. The model
will be challenged and refined in back-and-forth exchanges between model predictions, experimental
validation and synthetic generation of Epromoters.

Keyworks
Cis-regulatory elements, genetic variants, machine learning, deep learning, synthetic biology

Objectives

1) To process NGS data from the dual reporter assay.

2) To create a deep learning model of DNA sequences to predict E/P activities.

3) To design de-novo synthetic regulatory sequences with defined E/P activities.

4) To evaluate experimentally E/P activities in synthetic sequences.

5) To analyse the model predictions to infer the logics of E/P activities at the DNA sequence level and
assessment of natural genetic variants.

Expected profile

The postdoc candidate should have a PhD in bioinformatics or related fields, with a solid
background in computer science, statistics and/or mathematics. The candidate should be interested in
“omics” data analyses, genomics and gene regulation. Proven previous experience in manipulating NGS
data and/or deep learning and in collaborations with experimental biologists is an advantage.
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