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Interneurons

Introduction

Neurological	and	
neuropsychiatric	disorders



➔ Interneuron	grafting

➔ Lineage	reprogramming	 in	vivo

...using	TFs	cocktails	

➔ Modulation	 of	neuronal	plasticity

➔ Molecular	mechanisms

Aim	of	the	review



Modulation	of	neuronal	plasticity E224G	Y242F	Kir2.1	in	utero	electroporation

2014



Modulation	of	neuronal	plasticity

2015

Rule	consolidation

New	information	acquisition



Molecular	mechanisms	underlying	plasticity

Pvalb,	Gad1,	Er81

2016
Activity-induced	transcriptional	 response	

PV+/Er81+;
Delay;	strong	
excitation

PV+/Er81-;
No	delay;	strong	
inhibition

SPECIFIC	GENE	EXPRESSION	PATTERNS



Molecular	mechanisms	underlying	plasticity

2016

High	expression	of	sensory	
experience-regulated	genes	in

VIP+	neurons

IGF1 enhances	inhibitory	inputs	

expression of	Igf1 in	VIP+	neurons



Consequences	of	interneuron	grafting

2013

Scale	bar	1,000	μm

NEW	FIELD
Cell	Based	Therapy

Functional	consequencesof	interneurons	addition	 to	neuronal	circuits	



Consequences	of	interneuron	grafting

2015

Other	Interesting	Studies:

hESCs	→	MGE-like	precursors

When	grafted	in	mouse	correctly	
differentiate	into	PV+	and	SST+

Also	graft	in	injured	mouse	spinal	
cord	lead	to	relieve	of	symptoms

VGAT	(vesicular	GABA	transporter)



Inhibitory	circuits	remodelling	by	lineage	reprogramming

2015



Inhibitory	circuits	remodelling	by	lineage	reprogramming



Inhibitory	circuits	remodelling	by	lineage	reprogramming



Inhibitory	circuits	remodelling	by	lineage	reprogramming

2015

Functional	GABAergic-inhibitory	behaviour



“
Conclusions	and	perspectives

PV+	basket	cells:

➔ Different	types	of	memory

➔ E/I	balance

Molecular	dynamics:

➔ Activity-induced	

transcriptional	responses	

underlie	plasticity

Interneuron	grafting	&
Lineage	reprogramming

➔ Therapeutic	approach	for	the	

treatment	of	neurological	and	

neuropsychiatric	diseases

Role	of	neural	activity	in	the	
specification	of	neuronal	 fate



“
Conclusions	and	perspectives

Thank	you	all!

What	is	the	right	cocktail	of	

TFs	for	the	interneurons	

conversion	starting	from	glial	

cells?

The	re-opening	 of	cortical	

plasticity	window,	 is	possible	

also	in humans?


