
First year activities
The first year of the PhD project is mainly focused on the
identification and sampling of species of interests among
Lessepsian invaders. For that purpose, we collected data and
literature regarding invasive fishes in the Mediterranean Sea,
focusing on species that have been studied more and with a
larger distribution area in the Mediterranean basin.

These species will be sampled in the invasive range (Cyprus and
Greece) and in the native range (Red Sea) to obtain DNA and
RNA sequences to analyse.

Genomics of successful Lessepsian alien fishes colonising the 
Mediterranean Sea

Corso di Dottorato di Ricerca in Scienze della Vita e dell’Ambiente - Ciclo XXXVII

Student: Francesco Giannelli; Supervisor: Prof. Emanuela Fanelli, Prof. Emiliano Trucchi
Laboratorio di Genomica, DiSVA

Introduction
In recent years increasing human activities are threatening the
biodiversity of the Mediterranean Sea, making it one of the most
impacted seas in the world [1].
The spread of invasive species, from the Red Sea into the
Mediterranean, (Lessepsian alien species) is one important driver
of biodiversity loss, as invasive species are negatively interfering
with native species[1].
Available literature on invasive species mainly focuses on
ecological data and the few genomic studies carried out so far
have not thoroughly investigated the role and impact of adaptive
and deleterious variability in the colonisation of the
Mediterranean Sea [2-4].

Aim of the project
Study the impact of adaptive and deleterious genetic variation of
successful Lessepsian species in the invasion of the
Mediterranean Sea:
1. Test whether they share genomic characteristics that

predispose a population to easily spread in a new
environment

2. Understand the consequences of the invasive processes on
the genetic variability of these species.

Expected Results
We expect to detect significant signs of neutral and selective
processes happening in the invasive population:
• Some of the genetic variants under selection in the new

environment could be present in the source population of the
Red Sea, allowing us to estimate the importance of pre-
adaptations in the colonisation of a new environment.

• The demographic reconstruction of the invasive process
will allow us to infer the dynamics that characterised the
invasive event and its consequences.
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