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CV	Antonello	(Antonio)	Mallamaci,	July	2020	
	
A.	Generalities	and	present	position	
Generalities:	Antonello	(Antonio)	Mallamaci,	born	on	June	14,	1961,	in		Naples,	Italy,	Italian	citizen	
Present	position:	Full	Professor	of	Molecular	Biology,	at	SISSA,	Trieste,	Italy	
	
B.	Education		

INSTITUTION	AND	LOCATION	
DEGREE	

(if	applicable)	
	

Completion	
Date	

MM/YYYY	
	

FIELD	OF	STUDY	
	

Liceo-Ginnasio	A.Pansini,	Naples,	Italy	 Diploma	 1979	 High	School,	Humanities	
branch	

Conservatorio	di	Musica	S.	Pietro	a	Majella,	Naples,	Italy	 Diploma	 1985	 Piano	

University	of	Naples	Federico	II,	Italy	 Biol.	Sci.	
Degree	 1990	 Biological	Sciences	

MPI	fur	Biophysikalische	Chemie,	Goettingen,	Germany	 Course	
Attend.	 1995	 Mouse	and	Chick	

Development	

CSHL,	Cold	Spring	Harbor,	USA	 Course	
Attend.	

1996	 Mouse	Development	

	
C.	Positions		
Positions	and	Employment		
	

1993	 Fellow,	National	Institute	for	Medical	Research,	Medical	Research	Council,	London,	UK;		
1993-1997	 Fellow,	Department	of	Biological	and	Technological	Research,	Scientific	Institute	H	San	Raffaele,	Milan,	Italy	
1997	 Fellow,	GSF,	Forschungzentrum	fur	Umwelt	und	Gesundheit,	Munich,	Germany	
1997-2001	 Tenured	Researcher,	Department	of	Biological	and	Tecnological	Research	-	Scientific	Institute	H	San	Raffaele,	

Milan,	Italy	
2002-2006		 Head	of	Laboratory,	Department	of	Biological	and	Tecnological	Research	-	Scientific	Institute	H	San	Raffaele,	

Milan,	Italy		
2006-2018	 Head	of	Laboratory,	Associate	Professor	of	Molecular	Biology	
	 from	2014	to	2018,	Coordinator	of	the	PhD	Course	in	Functional	and	Structural	Genomics	
	 at	Scuola	Internazionale	Superiore	di	Studi	Avanzati,	SISSA,	Trieste,	Italy	
2018-2020	 Head	of	Laboratory,	Full	Professor	of	Molecular	Biology	
	 since	2018,	Coordinator	of	the	Neuroscience	Area	
	 at	Scuola	Internazionale	Superiore	di	Studi	Avanzati,	SISSA,	Trieste,	Italy	
	

Other	Experience	
	

1997-1999	 Appointed	 Professor	 ("Developmental	 Biology	 and	 Vegetal	 Morphogenesis"),	 University	 of	 Verona,	
Verona,	Italy	

1999-2002	 Appointed	Professor	 (“Developmental	Genetics:	 from	Drosophila	 to	Vertebrates”),	University	of	 Pavia,	
Pavia,	Italy		

2002-2003		 Appointed	Professor	(“Recombinant	DNA	technologies”),	University	of	Insubria,	Varese,	Italy;		
2003-2005	 Appointed	Professor	(“Animal	models	in	Genetics”),	University	Vita-Salute	San	Raffaele,	Milan,	Italy;	
2000-2005	 Courses	Organizer	and	Teacher,	Open	University	Ph.D.	Program	in	Cell	and	Molecular	Biology,	Department	

of	Biological	and	Tecnological	Research,	Scientific	Institute	H	San	Raffaele	&	University	Vita-Salute	San	
Raffaele,	Milan,	Italy	

2007-2020	 Appointed	 Professor	 ("CNS	 development",	 2007;	 "Cerebral	 Cortex	 Development",	 2008-2009;	
"Neuroembriology",	2009-2013;	"Neurodevelopmental	genetics",	2014-present),	University	of	Trieste,	
Trieste,	Italy		
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2002-2020	 Ad	 hoc	 reviewer	 for	 the	 Journals:	 Brain	 Research	 -	 BMC	 Biology	 -	 BMC	 Genomics	 -	 BMC	 Neural	
Development	 -	 Cell	 Cycle	 -	 Cellular	 and	Molecular	 Life	 Sciences	 -	 Cerebral	 Cortex	 -	 Development	 -	
Developmental	Biology	-	Developmental	Dynamics		-	European	Journal	of	Neuroscience	-	EMBO	Journal	
-	Experimental	Neurology	-	FEBS	Letters	-	Frontiers	in	Neuroscience	-	Gene	-	ISRN	Stem	Cells	-	Journal	
of	Comparative	Neurology	-	Journal	of	Biomedical	Research	-		Journal	of	Neuroscience	-	Mechanisms	
of	 Development	 -	 Molecular	 Cancer	 Therapy	 -	 Neural	 Development	 -	 Neurochemical	 Research	 -	
Neuroscience	-	PLoS	Genetics	-	Stem	Cell	

2002-2020	 Ad	 hoc	 reviewer	 for	 the	 Funding	 Agencies:	 ANR/	 Agence	 Nationale	 de	 la	 Recherche	 -	 Association	 for	
International	Cancer	Research	-	Israel	Science	Foundation	-	The	Wellcome	Trust	-	IASys/	India	Alliance	
System	-	FWF/Austrian	Science	Fund	-	University	of	Rome	-	University	of	Trieste.	

	

	

D.	Contribution	to	Science	

A	small	set	of	evolutionarily	conserved	transcription	factor	genes	specifies	the	early	cerebral	cortical	field	and	subsequently	
dictates	its	inter-areal	differentiation.	
At	the	end	of	last	century,	molecular	mechanisms	orchestrating	early	patterning	of	the	rostral	mammalian	brain	were	still	
largely	unknown.	The	expression	profiles	of	a	number	of	genes	encoding	 for	 secreted	 ligands	and	 transcription	 factor	
genes	suspected	to	be	involved	in	this	process	were	known.	However	the	causative	role	of	these	genes	in	CNS	patterning	
was	 still	 hypothetical.	 First	 as	 senior	 researcher	 (corresponding	 author)	 and	 then	 as	 PI,	 I	 substantially	 contributed	 to	
decode	gene	control	of	 this	process.	My	Team	demonstrated	that	Emx2	and	Pax6	are	each	sufficient	to	specify	pallial	
identity,	so	that	mice	null	for	both	genes	undergo	homeotic	respecification	of	dorsal	telencephalic	territories	to	striatal	
identity.	Moreover,	we	showed	that,	as	the	pallial	field	 is	specified,	then	Emx2	 (as	well	as	 its	paralog	Emx1),	Pax6	and	
Foxg1	shape	its	areal	profile.	Specifically,	we	found	that	Emx2	promotes	hippocampal	and	occipital	neocortical	programs,	
Pax6	 is	 needed	 for	 proper	 development	 of	 fronto-lateral	 areas,	 Foxg1	 is	 absolutely	 required	 for	 the	 activation	 of	
paleocortical	and	neocortical	programs.	Moreover,	we	found	that	Emx2	impact	on	cortical	arealization	has	a	dual	origin.	
It	stems	from	the	capability	of	this	gene	to	allot	a	proper	number	of	pallial	precursors	to	caudal-medial	programs.	It	reflects	
its	ability	to	subsequently	sustain	the	expansion	of	such	committed	caudal-medial	proliferating	pool.	
	

Control	of	late	neocortical	histogenesis	by	transcription	factor	genes	patterning	the	pallial	field.	
Beyond	their	involvement	in	early	brain	patterning	and	their	fine	control	of	neuronogenesis	dynamics,	Emx2	and	Foxg1	

transcription	 factor	 genes	 were	 known	 to	 be	 expressed	 in	 late	 embryonic	 neocortex,	 however	 their	 role	 in	 this	
developmental	scenario	was	for	a	long	time	largely	obscure.	

My	Team	 investigated	 the	 impact	of	Foxg1	on	 the	architecture	of	neocortical	pyramidal	neurons	and	 found	that	 it	
promotes	dendrite	elongation	and	branching.	That	was	early	reported	on	Stem	Cells	in	2010.	A	more	in	depth	study	on	
this	issue,	including	a	detailed	reconstruction	of	undelying	molecular	mechanisms,	was	subsequently	run.	Its	results	were	
published	in	Cerebral	Cortex	in	2018.		

Next,	 we	 investigated	 the	 impact	 of	 Foxg1	 on	 the	 activity	 of	 neocortical	 pyramidal	 neurons.	We	 found	 that	mice	
overexpressing	Foxg1	displayed	an	EEG	with	 increased	spike	 frequency	and	were	more	prone	 to	KA-induced	seizures.	
Consistently,	 primary	 cultures	 of	 neocortical	 neurons	 overexpressing	 Foxg1	 were	 hyperactive,	 which	 reflected	 an	
unbalanced	expression	of	key	determinants	of	neuron	excitability	as	well	as	by	a	pronounced	interneuron	depletion.	We	
also	 detected	 a	 transient	 Foxg1	 upregulation	 driven	 by	 neuronal	 activity	 and	 and	 reconstructed	 the	 underlying	 gene	
circuitry.	Based	on	this,	we	proposed	that	even	small	changes	of	Foxg1	levels	may	result	in	a	profound	impact	on	pyramids'	
activity,	 an	 issue	 relevant	 to	 neuronal	 physiology	 and	 neurological	 aberrancies	 associated	 to	 FOXG1	 copy	 number	
variations.	These	findings	have	been	published	in	Cerebral	Cortex	in	2020.	

	On	the	other	side,	we	investigated	the	impact	of	Foxg1	and	Emx2	on	gliogenesis	progression,	and	found	that	both	
inhibit	such	progression,	by	distinct	mechanisms.	

As	anticipated	by	a	study	of	ours	published	in	2010,	Foxg1	acts	by	antagonizing	the	transition	from	neocortical	stem	
cells	 to	 early	 astrocyte/oligodendrocyte	 precursors.	 More	 recently,	 we	 readdressed	 this	 issue	 in	 living	 mice	 and	 re-
observed	the	same	phenotype.	Moreover,	we	found	that	a	similar	control	 is	exerted	by	Foxg1	on	primate	gliogenesis.	
Finally,	we	identified	key	cellular	and	molecular	mechanisms	linking	Foxg1	to	astrogenesis	progression.	These	findings	are	
the	subject	of	a	dedicated	study	published	in	Cerebral	Cortex	in	2019.	
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As	for	Emx2,	we	found	that	it	rather	acts	after	the	conversion	of	neural	stem	cell	to	astrocyte	progenitors,	by	promoting	
the	exit	of	these	progenitors	from	cell	cycle	and	their	differentiation	to	postmitotic	astrocytes.	In	this	way,	it	anticipates	
astroglial	 differentiation	 and	 limits	 the	 numerical	 astrogenic	 output	 originating	 form	 the	 starting	 stem	 pool.	 We	
reconstructed	mechanisms,	both	cell-autonomous	and	not-cell-autonomous,	linking	Emx2	overexpression	to	premature	
astroglial	differentiation,	and	proved	that	timed	decline	of	Emx2	levels	in	late	gestational	neocortex	is	a	prerequisite	for	
the	perinatal	astrogenic	burst.	These	results	were	published	on	Glia	in	2015.		
	

Gene	therapy	of	glioblastoma	multiforme.	
Building	on	results	of	our	study	on	Emx2	control	of	astrogenesis,	we	subsequently	showed	that	over-expression	of	this	

gene	can	be	employed	to	suppress	glioblastoma	multiforme	(GBM).	Possibly	as	a	consequence	of	its	pleiotropic	impact	on	
GBM	founder	cell	metabolism,	Emx2	turned	out	to	be	highly	effective	in	a	number	of	GBM	of	heterogenous	origin,	in	vitro	
and	in	vivo.	Remarkably,	its	overactivation	doubled	the	survival	time	of	nude	mice	orthotopically	transplanted	by	human	
GBMs,	outperforming	TMZ.	These	findings	were	published	on	Oncotarget	and	were	the	basis	of	a	patent	application	for	
gene	therapy	of	this	tumor.	At	the	moment	we	are	working	at	biosafe	delivery	of	a	therapeutic	transgene	in	vivo.	
	

RNA	therapy	of	neuropathogenic	haploinsufficiencies	
Haploinsufficiency	 for	 specific	 genes	 and	 genesets	 underlie	 an	 impressive	 number	 of	 rare	 and	 severe	 neurological	

pathologies	 for	 which	 no	 cure	 is	 presently	 available.	 The	 huge	 heterogeneity	 of	 the	 corresponding	 pathogenetic	
mechanisms	and	their	low	individual	prevalence	make	the	development	of	effective	cures	for	each	of	these	pathologies	a	
particularly	challenging	issue.	How	escaping	this	impasse?	Unfortunately,	neither	homologous	recombination-mediated	
repair	 of	 the	 defective	 chromosome/gene	 nor	 the	 employment	 of	 therapeutic	minigenes	 are	 affordable	 options.	We	
reasoned	that	the	haploinsufficiency	problem	might	be	solved	by	stimulating	the	spared	gene	allele,	driven	by	the	whole	
array	of	regulatory	elements	which	shape	its	normal	spatio-temporal	expression	profile	and	finely	tune	its	expression.	

We	 successfully	 employed	 miRNA-like,	 small-activating	 RNAs	 (saRNAs)	 to	 stimulate	 transcription	 of	 Emx2	 and	
haploinsufficient	 Foxg1.	We	 developed	 a	 novel	 class	 of	 RNA-programmable	 transactivators,	 the	 NMHVs,	 seven	 folds	
smaller	than	CRISPR-transactivators	(CRISPR-TAs),	suitable	for	transactivating	endogenous	genes	ad	libitum.	Both	saRNAs	
and	NMHVs	gave	expression	gains	not	far	from	2	and	quantifiable	biological	redouts.	Differently	from	CRISPR-TAs,	they	
complied	with	endogenous,	natural	regulation	of	their	target	genes.	All	that	makes	them	a	promising	tool	for	therapy	of	
haploinsufficiencies.		

Beyond	our	early	work	on	Foxg1	and	Emx2	stimulation,	we	further	developed	saRNAs	promoting	transcription	of	FXN	
and	Scn1a	(haploinsufficiency	for	which	underlie	Friedreich	ataxia	and	Dravet's	syndrome,	respectively).	
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