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Curriculum Vitae 

 

EDUCATION		

2014-2016:	PhD	 in	 Neurosciences,	 Catholic	 University	 –	 Institute	 of	 Human	 Anatomy	 and	
Biology,	Roma,	Italy	

Thesis	 Project:	 Molecular	 characterization	 of	 Amyotrophic	 Lateral	 Sclerosis	
pathogenesis	in	MLC-SOD1G93A	mice	model	
Supervisor:	Dr	Camilla	Bernardini	(camilla.bernardini@gmail.com)	

	
2011-2013:	MSc	 in	Medical	 Biotechnology,	 Institute	 of	 Histology	 and	 Human	 Embryology,	
University	of	Roma	“Sapienza”,	Roma,	Italy	

Thesis	Project:	Biomechanical	analysis	of	skeletal	muscle	tissue	in	MLC-SOD1G93A	mice	
model	of	Amyotrophic	Lateral	Sclerosis	
Supervisor	Prof.	Zaccaria	Del	Prete	(zaccaria.delprete@uniroma1.it)	
Head	of	laboratory	Prof.	Antonio	Musarò	(Antonio.musaro@uniroma1.com)	

	
2007-2010:	BSc	in	Biotechnology,	Institute	of	Biotechnology	and	Life	Sciences,	University	of	
Insubria,	Varese,	Italy	

Thesis:	Structural	characterization	of	engineering	magnetic	nano-particles	 for	medical	
applications	
Supervisor:	Prof.	Giovanni	Bernardini	(giovanni.bernardini@uninsubria.it	
	

	
PRESENT	RESEARCH	POSITION	
	
2020-	 present:	 Postdoctoral	 research	 fellow	 (“Assegno	 di	 Ricerca”)	 at	 the	 Italian	 National	
Research	Council	(CNR)	-	Institute	of	Molecular	Biology	and	Pathology	(IBPM)	–	Rome	(IT)	

Project: Microtubule	 and	 centrosome	 dynamics,	 from	Omics	 to	 neurodevelopmental	
disorders	of	Central	Nervous	System	
Principal	Investigator:	Dr	Patrizia	Lavia	(patrizia.lavia@uniroma1.it)	
	

	
2017-2019:	 Postdoctoral	 research	 fellow	 (“Assegno	 di	 Ricerca”)	 at	 the	 Italian	 National	
Research	Council	(CNR)	-	Institute	of	Translational	Pharmacology	(IFT)	–	Rome	(IT)	

Project:		Evaluation	of	cellular	endogenous	Reverse	Transcriptase	encoded	by	LINE-1	
retroelements,	as	a	novel	diagnostic	cancer	biomarker		
Principal	Investigator:	Dr	Corrado	Spadafora	(corrado.spadafora@cnr.it)	
	

	
SCIENTIFIC	SOCIETIES 
Since	2019:		Junior	member	of	the	Italian	Society	of	Biophysics	and	Molecular	Biology		
	
	
	
	
	
	



SYNOPSIS	OF	RESEARCH	EXPERIENCE	
A	 common	 theme	 in	my	 research	 activity	 is	 a	 strong	 interest	 in	 the	molecular	mechanisms	
that	 regulate	 cell	differentiation	and	 cellular	 functions,	 and	how	 the	 loss	of	 this	 control	 can	
lead	to	cancer	or	to	degenerative	diseases,	as	briefly	summarized	below.		
	
Current	 research	 activity	 on	 retrotransposons	 and	 genetic	 stability,	 CNR	 Institute	 of	
Translational	Pharmacology	(IFT).	
Since	 2017,	my	 research	 activity	 is	 focused	 on	 roles	 of	 genomic	 retroelements	 in	 genome	
shaping	 and	 stability.	 Particularly,	 I	 am	 studying	 the	 effects	 of	 drug-induced	modulation	 of	
reverse	 transcriptase	 (RT)	 encoded	 by	 the	 LINE1	 retroelement	 family	 (L1-RT)	 in	 in	 vitro	
cancer	 cell	 models	 and	 analyzing	 their	 effects	 on	 genome	 organization.	 I	 am	 also	
characterizing	the	role	of	L1-RT	in	neoplastic	lesions	and	cancer	development,	which	leads	to	
regard	 L1-RT	 as	 a	 novel	 diagnostic	 biomarker	 and	 cancer	 target.	 In	 this	 framework,	 I	 am	
currently	analyzing	circulating	L1-RT	in	blood	plasma	prostate	cancer	and	colorectal	cancer	
patients.		

Post-doctoral	project	summary	(supported	by	the	CNR).	Long	Interspersed	Nuclear	
Element	 1	 (LINE-1)	 retrotransposons	 represent	 a	 large	 family	 of	 repeated	 genomic	
elements.	Through	a	 “copy	and	paste”	mechanism,	LINE-1	 transpose	using	 their	own	
encoded	reverse	transcriptase	enzyme	(L1-RT),	which	is	encoded	as	part	of	the	ORF2p	
product,	 and	 promote	 their	 expansion	 in	 eukaryotic	 genomes.	 Previous	 works	
demonstrate	 that	 LINE-1	 retrotransposons	 are	 highly	 active	 and	 L1-RT	 that	 they	
encode	is	highly	expressed	in	cancer	cells.	Studies	in	mouse	cancer	models	showed	that	
L1-RT	is	expressed	early	during	tumorigenesis,	already	in	pre-neoplastic	lesions.		I	am	
actually	working	on	two	aspects:	
-	 Evaluating	the	role	of	LINE1	retrotransposition	in	genome	organization.	Indeed,	
deregulated	activity	of	LINE1	elements	can	be	regarded	as	a	novel	hallmark	of	cancer	
cells	 associated	 with	 genome	 reshaping.	 The	 goal	 is	 to	 elucidate	 the	 epigenetic	
modifications	in	the	genome	structure	induced	by	LINE1	retrotransposition	in	prostate	
cancer	 cells,	with	or	without	 treatment	with	non-nucleoside	RT	 inhibitors,	 a	 class	 of	
drugs	that	inhibit	LINE1-Reverse	Transcriptase	activity.		
-	 Detecting	L1-RT	in	plasma	samples	from	oncological	patients	to	assess	whether	
L1-RT	might	be	regarded	as	a	novel	diagnostic	biomarker	for	cancer	detection.	

	
	
2016-14.	 PhD	 research	 project	 on	 functional	 and	 molecular	 mechanisms	 of	 neuro-
muscular	degeneration,	Catholic	University	of	Rome.	
The	focus	of	my	project	on	the	physiopathology	of	ALS.	I	used	ALS	mouse	models	to	analyse	
the	 global	 transcriptome	 in	 cells	 of	 the	 central	 nervous	 system	 and	 skeletal	muscle	 tissue,	
then	 characterized	 the	 expression	of	 selected	 genes	 and	microRNAs	 that	 act	 in	 the	 skeletal	
muscle,	both	in	biopsies	from	ALS	patients	with	the	goal	to	correlate	their	expression	to	the	
clinical	data	from	patients	and	in	muscle	satellite	cells,	in	order	to	elucidate	their	roles	in	cell	
development	and	differentiation.		

PhD	 Thesis	 Summary:	 Amyotrophic	 Lateral	 Sclerosis	 is	 a	 fatal	 neurodegenerative	
disease	where	ALS	 patients	 show	muscle	weakness,	 progressive	 paralysis	 and	 death	
due	 to	 respiratory	 failure.	 Clinical	 evidence	 demonstrate	 that	 ALS	 patients	 are	
consistently	 hypermetabolic,	 with	 increased	 resting	 energy	 expenditure.	 This	
abnormality	 correlates	 with	 duration	 of	 survival,	 and	 clinical	 evidence	 supports	 a	
negative	contribution	of	defective	energy	metabolism	to	the	outcome	of	the	disease.	As	
major	 site	 of	 energy	 production,	 skeletal	 muscle	 tissue	 plays	 a	 critical	 role	 in	
maintaining	metabolic	homeostasis.	Moreover,	exercise	activity	is	a	potent	modifier	of	



muscle	energy	metabolism	and	clinical	evidence	demonstrate	an	increased	risk	for	ALS	
in	 professional	 athletes,	 such	 as	 soccer	 players.	 The	 aim	 of	 my	 PhD	 project	 was	 to	
investigate	 the	 molecular	 pathways	 in	 muscle	 tissue	 of	 ALS	 mice	 model	 which	
selectively	expresses	mutant	SOD1G93A	in	skeletal	muscle	tissue.	
Using	 a	 bioinformatic	 approach	 I	 first	 performed	 microarray	 analysis	 on	 skeletal	
muscle	 tissue,	 finding	 a	 dysregulated	 expression	 of	molecular	 regulators	 involved	 in	
metabolic	 pathways,	 cytoskeleton	 arrangement	 and	 circadian	 system.	 Secondly,	 I	
developed	 a	 treadmill	 protocol	which	mimics	 endurances	 exercise	 to	 investigate	 the	
performance	of	MLC-SOD1G93A.	
After	 treadmill	 exercise,	 I	 analyzed	 the	 trascriptome	 of	muscle	 tissue	 and	 identified	
altered	expression	of	the	core	components	of	circadian	system.	Together,	the	results	of	
my	 PhD	 project	 show	 dysregulation	 of	 circadian	 mechanism	 linked	 to	 aberrant	
expression	of	SOD1G93A	 in	muscle	 tissue.	Exercise	activity	 increases	 the	alterations	of	
circadian	system,	which	in	turn	could	predispose	muscle	tissue	to	ALS	development.	

	
2011-13.	MSc	Thesis	project	 in	 studies	 of	 skeletal	muscle	 tissue	properties	 in	mouse	
models	of	Amyotrophic	Lateral	Sclerosis	(ALS),	Sapienza	University	Rome.	
I	 used	 a	 multidisciplinary	 approach	 to	 evaluate	 the	 biomechanical	 parameters	 of	 skeletal	
muscle	tissue	in	mouse	models	of	ALS,	then	investigated	the	shifting	of	muscle	fibers	using	a	
surgical	 denervation-innervation	 as	 model	 for	 reproduce	 the	 loss	 of	 muscle-nerve	
communication.	

MSc	 Thesis	 Summary:	 The	 aim	 of	 my	 MSc	 thesis	 was	 to	 investigate	 the	 role	 of	
innervation	 of	 skeletal	 muscle	 tissue	 in	 an	 ALS	 mouse	 model	 expressing	 mutant	
superoxyde-dismutase	 (SOD)	 enzyme,	MLC-SOD1G93A.	 The	muscle-specific	 expression	
of	enzyme	SOD1G93A	 induces	muscle	atrophy,	associated	with	molecular	alterations	in	
the	 contractile	 apparatus.	 Indeed,	 SOD1G93A	 –	 mediated	 toxicity	 in	 skeletal	 muscle	
tissue	 induce	 morphological	 alterations	 of	 neuromuscular	 junction,	 leading	 to	 a	
progressive	loss	of	nerve-muscle	communication.	
In	order	to	elucidate	the	effects	of	denervation	on	the	functional	properties	of	skeletal	
muscle	 tissue	 in	 MLC-SOD1G93A,	 surgical	 resection	 of	 sciatic	 nerve	 was	 applied	 to	
mouse	model	MLC-SOD1G93A.	I	then	analyzed	the	biomechanical	parameters	of	ex-vivo	
selected	skeletal	muscles.	
The	 results	 of	my	 project	 indicate	 that	 denervation	 induces	 different	 changes	 in	 the	
biomechanical	 properties	 of	 skeletal	 muscle	 tissues,	 related	 to	 the	 type	 of	 muscle	
fibers:	Soleus	muscle,	a	slow-fibers	muscle,	showed	a	decreased	force	whereas	in	EDL,	
a	 fast-fibers	 muscle,	 denervation	 induced	 an	 increased	 resistance	 to	 the	 fatigue,	
suggesting	a	shifting	of	muscle	fiber	from	fast	type	to	slow	type. 

	
2010:	 BSc	 project	 on	 the	 characterization	 of	 magnetic	 nanoparticles	 that	 can	 be	
functionalized	to	biotechnological	and	medical	scopes.		

BSc	 Thesis	 Summary:	 Nanomedicine	 offers	 numerous	 possibilities	 to	 significantly	
improve	medical	diagnosis	 and	 therapy.	 In	particular,	magnetic	nanoparticles	 coated	
with	 biopolymers	 are	 widely	 studied	 for	 their	 application	 in	 imaging	 and	 targeted	
therapy.	 Magnetic	 nanoparticles	 can	 be	 stabilized	 with	 coatings	 to	 prolong	 blood	
circulation	and	minimize	the	inflammatory	response.	Furthermore,	monolayer	coating	
can	 be	 functionalized	 with	 a	 variety	 of	 biological	 molecules	 for	 tumor-specific	
targeting.	 The	 aim	 of	 my	 project	 was	 the	 chemical	 characterization	 of	 iron-oxide	
magnetic	 nanoparticles	 coated	 with	 carboxymethylchitosan,	 a	 polymer	 that	 shows	
biocompatibility	and	ability	to	cross-link	with	proteins.	First,	we	established	a	protocol	
for	the	preparation	of	carboxymethylchitosan	from	unmodified	chitosan	and	then	we	



adapted	 our	 protocols	 for	 coating	magnetic	 nanoparticles.	 These	 nanoparticles	were	
further	characterized	by solid	phase	Fourier	transform	infrared	spectroscopy	(FT-IR).	
The	 FI-TR	 spectra	 showed	 the	 characteristic	 peak	 of	 Fe-O	 bound,	 related	 to	
nanoparticles	core;	additional	peaks	indicated	the	presence	of	carboxymethylchitosan	
on	 the	 nanoparticle	 surface.	 Importantly,	 we	 also	 identified	 the	 presence	 of	 active	
groups	 (amino,	 carboxyl	 and	 hydroxyl)	 on	 carboxymethylchitosan	 layer.	 The	 results	
indicate	 that	 magnetic	 nanoparticles,	 coated	 using	 ours	 protocols,	 can	 be	
functionalized	with	bioactive	molecules	and	used	for	in	vitro	studies	of	cellular	uptake	
and	viability.	

	
	
SKILLS	AND	TECHNIQUES	
	

• Isolation	of	extracellular	vesicles	from	blood	sample	and	cell	cultures	medium	
• Optimization	of	enzymatic	activity	test	for	the	detection	of	reverse	transcriptase	
• Maintenance	of	cancer	cell	lines	(PC-3	–	human	prostate	derived	from	metastatic	site,	

A-375	–	human	malignant	melanoma)	
• Isolation	and	maintenance	of	primary	cell	culture	(satellite	cells)	and	immortalized	cell	

lines	(C2C12	–	mouse	myoblast,	DAOY	–	human	cerebellar	medulloblastoma)	
• Western	Blot	analysis	of	fractioned	protein	extractions	
• Immunofluorescence	analysis	of	cytoplasmic	and	nuclear	proteins	
• Manipulation	 of	 transgenic	 mouse	 models:	 colony	 maintenance,	 pharmacological	

treatments	by	intraperitoneal	or	intramuscular	injection,	dissection	of	skeletal	muscles	
• Isolation	of	RNA	and	analysis	of	total	transcriptome	by	microarray	platform	
• Statistical	 analysis	 of	 microarray	 data	 and	 validation	 of	 candidate	 target	 genes	 by	

quantitative	PCR	
• Cell	cultures	transfection	for	siRNA	experiments	
• Managed	 laboratory	 functions	 including	 organization,	 ordering	 and	 scheduling	

equipment	use	
	
 
CONGRESSES	
	
C.	Bernardini,	M.	Bernardinelli,	M.	Baranzini*,	L.	Di	Pietro,	F.	Michetti,	E.	Ricci,	M.	
Sabatelli.	Study	of	the	role	of	epigenetic	regulators	in	the	pathogenesis	of	ALS	
*Speaker	 at	 the	 Poster	 Session,	 poster	 P10.03,	 European	 Society	 of	 Human	 Genetics	
(Barcelona,	2016).		Eur	J	Human	Genetics,	24E	(suppl).	p.	212.			
	
W.	 Lattanzi,	 D.	 Chieffo,	 L.	 Massimi,	 L.	 Di	 Pietro,	 I.	 Bernardini,	 M.	 Barba,	M.	 Baranzini,	 C.	
Boeckx,	M.	Caldarelli,	A.	Benitez-Burraco,	G.	Tamburrini.	Differential	 expression	of	 candidate	
genes	 for	 human	 language-readiness	 in	 non-syndromic	 sagittal	 synostosis	 suggests	 shared	
molecular	networks	in	craniofacial	dysmorphology	and	cognitive	evolution.		Poster	FP074.	25th	
Congress	 of	 the	 European	 Society	 for	 Pediatric	 Neurosurgery	 (ESPN)	 (Paris-France,	 May	
2016).	In	Childs	Nerv	Syst	(2016)	32:905–1012	(doi	10.1007/s00381-016-3044-z)		p.	962	
	
M.G.	Berardinelli,	M.	Baranzini*,	L.	Di	Pietro,	Michetti	F.,	E.	Ricci,	M.	Sabatelli,	C.	Bernardini	
Poster	Title:	Study	of	the	role	of	epigenetic	regulators	in	the	pathogenesis	of	ALS.		
*Speaker	at	the	Poster	Session,	ARISLA	1st	National	Symposium	(Naples,	November	2015).	



D’Ambrosi	N.,	C.	Bernardini,	M.	Baranzini,	C.	Donno,	S.	Stamenovic,	M.	Peric,	D.	Bataveljic,	P.	
Andjus,	F.	Michetti.	Towards	molecular	and	genomic	markers	in	Amyotrophic	Lateral	Sclerosis.	
Italian	 -	 Serbian	 Cooperation	 Meeting	 on	 Science,	 Technology	 and	 Humanities,	 pp.	 	 15-21	
(University	of	Belgrade,	Serbia,	November	2015).		
	
 
PUBLICATIONS		

1. Farinelli	 L.,	 Barba	M.,	 Beltrami	 B.,	Baranzini	M.,	 Milani	 D.,	 Lattanzi	W.,	 Manzotti	 S.,	
Gigante	A.	Effects	of	NGF	and	BDNF	on	chondrocytes:	a	microarray	analysis	(2020)	J	Biol	
Regul	Homeost	Agents	(submitted)	

2. Bellisai	 C,	 Sciamanna	 I,	Baranzini	M,	 Rovella	 P,	 Giovannini	 D,	 Pugliese	M,	 Sinibaldi-
Vallebona	P,	Sbardella	G,	Pichierri	P,	Lavia	P,	Serafino	A,	Spadafora	C.	(2019)	Reverse	
transcriptase	inhibitor	promotes	the	remodeling	of	nuclear	architecture	in	cancer	cells	
(Cancer	Letters,	CANLET-D-19-03530,	in	press)	

3. Di	Pietro	L.,	Baranzini	M.,	Berardinelli	M.G.,	Lattanzi	W.,	Monforte	M.,	Tasca	G.,	Conte	
A.,	Logroscino	 G.,	Michetti	 F.,	Ricci	 E.,	Sabatelli	M.,	Bernardini	 C.	Potential	 therapeutic	
targets	 for	 ALS:	 MIR206,	 MIR208b	 and	 MIR499	 are	 modulated	 during	 disease	
progression	in	the	skeletal	muscle	of	patients.	Scientific	Reports	(2017).	7:	9538.	

4. Dobrowolny	G.,	 Bernardini	 C.,	Martini	M.,	Baranzini	M.,	 Barba	M.,	Musarò	A.	Muscle	
expression	 of	 SOD1(G93A)	 modulates	 microRNA	 and	 mRNA	 transcription	 pattern	
associated	with	the	myelination	process	in	the	spinal	cord	of	transgenic	mice.	Frontiers	
Cellular	Neuroscience	(2015).	9(12):	463.	

5. Martelli	C.,	D’Angelo	L.,	Barba	M.,	Baranzini	M.,	 Inserra	 I.,	 Iavarone	F.,	Vincenzoni	F.,	
Tamburrini	G.,	Massimi	L.,	Di	Rocco	C.,	Caldarelli	M.,	Messana	I.,	Michetti	F.,	Castagnola	
M.,	 Lattanzi	 W.,	 Desiderio	 C.	 Top-down	 proteomic	 characterization	 of	 DAOY	
medulloblastoma	tumor	cell	line.	EuPA	Open	Proteomics	(2016).	12:	13-21	

	

MANUSCRIPTS	IN	PREPARATION	

1.	Baranzini	M,	Costantini	E,	Colombo	T,	Sciamanna	I,	Bellisai	C,	Sentinelli	S,	Rosso	A,	Gallucci	
M	 and	 Spadafora	 C.	 Circulating	 Reverse	 Transcriptase	 activity	 in	 plasma	 exosomes	 (in	
preparation)	

2.	 Colombo	T,	Berry	G,	O’Brien	E,	Baranzini	M,	Bellisai	P,	Spadafora	C	and	Sciamanna	I.		
Reverse	 transcriptase	 inhibitors	 induce	 reprogramming	 of	miRNA	biogenesis	 is	 induced	 by	
exposing	human	cancer	cells	(to	be	submitted)	

3.	 Rovella	P,	Sciamanna	I,	Bellisai	C,	Baranzini	M,	Serafino	A,	Lavia	P,	and	Spadafora	C.	A	
LINE-1-mediated	epigenetic	mechanism	alters	chromatin	architecture	and	affects	the	fate	of	
cancer	cells		(in	preparation)	


