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    Abstract
Extracellular vesicle (EV) signaling has attracted considerable attention in recent years because EVs play a key role in long distance cellular communication functions. EV studies have begun to reveal aspects of physiological and physiopathological regulation in numerous applications, although many areas remain to date largely unexplored. Deep brain stimulation (DBS) has shown remarkable therapeutic benefits of patients with neuropsychiatric disorders, but despite of the long and successful history of use, the mechanisms of action on neural ensemble activity are not yet fully understood. Here we explore how DBS of the basal forebrain impacts EV signaling in the rat brain. We employed differential centrifugations to isolate the EVs prefrontal cortex (PFC), hippocampus and striatum. We then performed quantitative analysis of EV-associated proteins using an MS-based proteomics method. We identified a considerable number of EV-associated proteins are modulated by DBS in three brain regions, some of which have been previously linked with central nervous system disorders. Particularly, neurofilament proteins NFL and NFM were both significantly changed in EVs of PFC, hippocampus and striatum after DBS stimulation compared with controls. The SOD1 protein, associated previously with neurodegenerative diseases, was significantly increased only in PFC. Our study is the first, to our knowledge, to use EV protein analysis to examine DBS effects on brain physiological regulation. Our findings open an entirely new perspective on brain area specific DBS effects.

	Abbreviations
	
	AD
	Alzheimer disease;
	ALS
	amyotrophic lateral sclerosis;
	BF
	basal forebrain;
	CID
	collision induced disassociation;
	CMT
	Charcot-Marie-tooth;
	CNS
	central nervous system;
	CSF
	cerebrospinal fluid;
	DBS
	deep brain stimulation;
	EV
	extracellular vesicle;
	FDA
	federal drug & administrative
	FDR
	false discovery rate;
	GABA
	gamma-aminobutyric acid;
	GPi
	globus pallidus;
	MCH
	melanin-concentrating hormone;
	MDD
	major depressive disorder;
	NBM
	nucleus basalis magnocellularis;
	NFH
	neurofilament protein heavy peptide;
	NFL
	neurofilament protein light peptide;
	NFM
	neurofilament protein medium peptide;
	NIFID
	neuronal intermediate filament inclusion disease;
	OCD
	obsessive-compulsive disorder;
	PD
	Parkinson’s disease;
	PFC
	prefrontal cortex;
	PTM
	post-transnational modification;
	SNpr
	substantia nigra pars reticulata;
	STN
	subthalamic nucleus;
	TEAB
	triethylammonium bicarbonate;
	TEM
	transmission electromicropy;
	VC
	visual cortex;

Footnotes
	Raw data are available via ProteomeXchange with identifier PXD008426, Username: reviewer92702{at}ebi.ac.uk Password: f0df0Hsz
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