
 
 

SCHEDA DELLE ATTIVITÀ SVOLTE NEL CORSO DI DOTTORATO DI RICERCA/  
ACTIVITIES SHEET CARRIED OUT DURING THE PhD COURSE 
 

(1) INFORMAZIONI GENERALI DEL DOTTORANDO/GENERAL INFORMATION OF THE PhD STUDENT 

Cognome e nome/Surname and name  Rage Emile 

Corso di Dottorato/PhD course SPVA 

Codice del Corso di Dottorato/PhD code  

Ciclo/Cycle XXXII 

Posizione/Position 
 con borsa di studio/with scholarship 
 
 

 

(2) ATTIVITA’ DI RICERCA/RESEARCH ACTIVITY 

Cognome e nome del tutor (o dei tutor)/ 
Supervisor(s) surname and name 

Eugenio Benvenuto / Baschieri Selene 

Università, Ente di Ricerca, Azienda/ 
University, Research institution, Company 

ENEA Casaccia, Biotechnology laboratory 

Titolo dell’attività di ricerca/Research title 
Avian viral disease prevention and control with 
plant-derived vaccines for the mediterranean area 

Breve descrizione dell’attività di ricerca/Short description of the research activity  

 
Infectious Bursal disease virus (IBDV) and Newcastle disease virus (NDV) are the cause of economically 
important diseases of poultry in Mediterranean countries. Vaccines are regarded as the most 
beneficial interventions to prevent this kind of infections. The aim of the project was to use plants as 
“biofactories” for the transient and stable (hairy roots) expression of newly designed vaccine 
candidates based on IBDV and NDV antigens (VP2 and F protein, respectively) fused to the fragment 
crystallizable region of chicken IgY immunoglobulins (both IBDV and NDV). In the case of the NDV 
antigen, two further approaches were explored, one based on the fusion of NDV antigen to  the coat 
protein of the plant virus Potato virus X and one based on Heat Shock Protein 70 purified from plant 
leaves transiently expressing the F protein. After expression, protocols have been set-up to optimize 
antigen purification and the purified antigens tested in preliminary immunization assays in chicken. 
 

(3) PRINCIPALI ATTIVITÀ FORMATIVE SVOLTE/MAIN TRAINING ACTIVITIES 

Partecipazione a seminari, corsi, 
convegni, workshop, scuole/ 

Titolo/Title Località/Location 
Data, ore o giorni/  
Date, hours or 
days 



 
Partecipation in seminars, courses, 
conferences, workshop, schools 

Seminar  
Prof. Dominique Michaud 
Centre de recherche et d’innovation sur les 
végétaux, Université Laval, Québec, Canada 

Ectopic engineering of 
host cell functions for 
improved expression of 
clinically useful proteins 
in plants 

ENEA Casaccia 02/11/16, 2h 

Seminar  
Associate Professor Salim Al Babili, 
Plant Science, Biological and Environmental 
Science and Engineering Division, King 
abdullah university of science and 
technology 

Strigolactones ENEA Casaccia 10/11/16, 2h 

Seminar  
Dr. Emma Di Consiglio, 
ISS Dipartimento Ambiente e Connessa 
Prevenzione Primaria - Reparto Meccanismi 
di Tossicità 

Tutela della salute 
dell'uomo e 
dell'ambiente si lavora 
per sviluppare ed 
impiegare alternative 
alla sperimentazione 
animale 

ENEA Casaccia 18/01/17, 2h 

Seminar 
Dr. Lorenzo Zacarias 
Instituto de Agroquimica y Tecnologia de 
Alimentos, Valencia 

Citrus Fruit Quality: 
physiological and 
biotechnological 
strategies facing old 
problems" 

ENEA Casaccia 31/03/17, 2h 

Seminar  
Prof. Xueyon ZHANG 
Chinese academy of Agricultural sciences 

What the wheat 
breeding history tell us 
after haplotyping 
funder genotypes and 
cultivars by SNP and SSR 
markers 

ENEA Casaccia 02/05/17, 2h 

Seminar  
Prof. Maria Pilar Lopez Gresa 
Universidad Politecnica; Departement of 
Biotechnology (Valencia) 

Signalling and defence 
response in the tomato-
bacteria interaction 

ENEA Casaccia 28/07/17, 2h 

Seminar  
Prof. Dr. Heribert Warzecha  
Technische Universität Darmstadt 

Opportunities and 
challenges of plant 
metabolic engineering 

ENEA Casaccia 13/10/17, 2h 

Seminar  
Emmanuelle Charpentier  
Humboldtprofessorin – Max Planck Institut 
für Infektionsbiologie, Berlin 

CRISPR-Cas9: a game 
changer in genetic 
engineering 

Accademia di Lincei, 
Roma 

09/02/18, 2h 

Seminar, 
Dr.ssa Barbara Tanno  
TECS-TEB, BIORISC 2018 

Approcio ex vivo per 
indagare i meccanismi 
molecolari che 
controllano lo sviluppo 
del medulloblastoma 
SHH-dipendente 

ENEA Casaccia 28/02/18, 2h 

Seminar, 
Ph.D student Charifa Drissi Touzani 
 Agronomy and Veterinary Institute Hassan 
II, Rabat, Morocco 

Molecular 
characterization and 
phylogenetic analyses 
of very virulent 
Infectious Bursal 
Disease viruses 

ENEA Casaccia 10/04/18, 2h 



 
circulating in Morocco 
during 2016-2017 
 

Seminar, 
Dr. Lydie-Stella Koutika 
CRDPI, Pointe-Noire, Republic of Congo 

How sustainable 
management can 
improve soil fertility and 
mitigate climate change 
in Central Africa" 
 

ENEA Casaccia 01/10/18, 2h 

Seminar, 
Dott. Jose Luis Rambla  
IBMCP di Valencia -  Spagna 

The genetics underlying 
tomato flavour and 
aroma: a (non-
exclusively) human 
perspective 

ENEA Casaccia 05/09/19, 2h 

Kick-off meeting Progetto Dipartimenti di 
Eccellenza MIUR 

Sostenibilità dei sistemi 
Agrari e ForEstali in 
ambiente Mediterraneo 
in un contesto di 
cambiamento globale 
(global change) 

Viterbo UNITUS, 
DAFNE 

10/10/18, 4h 

Course 
 

 L’ambiente statistico R: 
una introduzione 
all’analisi dei dati 
ecologici 

Viterbo UNITUS 
05/06/17 to 
09/06/17, 26h (5 
days) 

Course 

Statistica Applicata, 
tramite il Microsoft 
Excel e il programma di 
elaborazione statistica R 
(Dott. Roberto 
Moscetti) 

Viterbo UNITUS 
05-06-19-20/03/18, 
16h 

Course 

Corso di scrittura 
scientifica 
(Dr. Daniele Porretta, 
"Sapienza" Univ. di 
Roma) 

Viterbo UNITUS 
16/07/18 to 
20/07/18, 26h 

 

(4) ATTIVITÀ DI DIDATTICA E DI RICERCA/TEACHING AND RESEARCH ACTIVITIES  
(Elencare tutte le attività svolte e, per ognuna, indicare i dati richiesti/List all activities and specify for 
each of them the requested data) 

Attività di tutoraggio e didattico-
integrative/Tutorship activities 

 

Seminari/Seminars   

Pubblicazioni scientifiche/  
Scientific publications 

“Functional characterization of a plant-produced Infectious 
Bursal Disease Virus antigen fused to the constant region of 
avian IgY immunoglobulins” 
Emile Rage, Charifa Drissi Touzani, Carla Marusic, Chiara Lico, 
Thomas Göbel, Alessio Bortolami, Francesco Bonfante, Anna 
Maria Salzano, Andrea Scaloni, Siham Fellahi, Mohammed El 
Houadfi, Marcello Donini & Selene Baschieri 
Applied Microbiology and Biotechnology, September 2019, 
Volume 103, Issue 18, pp 7491–7504 



 
 
“Current state-of-the-art in the use of plants for the production 
of recombinant vaccines against Infectious Bursal Disease 
Virus. “ 
Rage E, Marusic C, Lico C, Baschieri S, Donini M  
Applied Microbiology and Biotechnology. 
https://doi.org/10.1007/s00253-020- 
10397-2. (Published online, January 2020) 
 
“Optimisation of PD‐FcY veterinary antigen secretion from 
Nicotiana benthamiana hairy roots and purification from the 
culture medium” 
Rage E, Marusic C, Lico C, Salzano AM, Scaloni A, Baschieri S, 
Donini M  
Plant Cell, Tissue and Organ Culture (PCTOC) 
https://doi.org/10.1007/s11240-020-01826-1  
(Published online April 2020) 
 
“Plant-produced VP2-based particles provide protection 
against very virulent Infectious Bursal Disease Virus” 
Marusic, Carla; Drissi Touzani, Charifa; Bortolami, Alessio; 
Donini, Marcello; Zanardello, Claudia; Lico, Chiara; Rage, Emile; 
Fellahi, Siham; EL Houadfi, Mohammed; Terregino, Calogero; 
Baschieri, Selene 
Plant Biotechnology Journal (submitted March 2020) 

Comunicazioni a congressi/  
Conferences communications 

Primo autore di poster,  
"Production in plant of a chimeric vaccine against Infectious 
Bursal Disease Virus" 
ISPMF Helsinki, Plant Molecular Farming congress from 11 to 
13th June 2018 (International conference) 
 
Oral presentation, 
“Plant-based platforms for the production of an avian 
veterinary vaccine” 
VISCEA, VIENNA, Plant Transformation & Biotechnology V 
3 and 4 July 2019 (International conference) 
 
Autore di poster, “AVIan viral disease prevention and control 
with plant vaccines for the MEDiterranean area” 
Arimnet2, Montpellier, France, 18-19 June 2019 
(International conference) 

Altre tipologie di pubblicazioni/  
Other publications  

“Establishment of hairy root cultures for the production of 
biopharmaceuticals and optimization of methods for 
recombinant protein secretion in the culture medium” 
Rage et al. 2020, published 



 
Book chapter, Hairy Roots Cultures (HRCs) Based Applications, 
Springer Nature 

Partecipazione a progetti di ricerca/ 
Partecipation in research project   

Aviamed: AVIan viral disease prevention and control with plant 
vaccines for the MEDiterranean area 
ARIMNet2, EU funded project 

Stage in Italia e/o all’estero/ 
Internship in Itali and/or abroad  

2 days of microscopy for validation of virus VLPs formation by 
TEM. 
IZSVe, Padova 29 and 30th November 2017 

Altre attività formative/ 
Further educationa activities 

Dissemination activities at “Notte della ricerca” European 
Biotech Week 2018 and 2019, ENEA Casaccia 
 
Workshop: Vaccini e diagnostici veterinari: uno sguardo al 
futuro, European Biotech Week 2018 
ENEA Sede, Roma, 26 September 2018 

 
 
 
Data/Date        Firma/Signature 
__________16/04/2020__________________   ________________ 


