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    Abstract
The insular cortex is a heterogeneous and widely connected brain region. It plays a role in autonomic, cognitive, emotional and somatosensory functions. Its complex and unique cytoarchitecture includes a periallocortical agranular, pro-isocortical dysgranular, and isocortical granular sub-regions. In Parkinson’s disease (PD), the insula shows α-synuclein inclusions in advanced stages of the disease and its atrophy correlates with cognitive deficits. However, little is known regarding its regional neuropathological characteristics and vulnerability in Lewy body diseases. The aim of this study is to assess the distribution pattern of α-synuclein pathology in the insular sub-regions and the selective vulnerability of its different cell types in PD and dementia with Lewy bodies (DLB). Human post-mortem insular tissues from 10 donors with incidental Lewy body disease (iLBD), PD, DLB, and age-matched controls were immunostained for α-synuclein and glial fibrillary acid protein (GFAP). Results showed that a decreasing gradient of α-synuclein pathology was present from agranular to granular sub-regions in iLBD, PD and PD with dementia (PDD) donors. The agranular insula was heavily inflicted, revealing various α-synuclein immunoreactive morphological structures, predominantly Lewy neurites (LNs), and astroglial synucleinopathy. While dysgranular and granular sub-regions showed a decreasing gradient of inclusions and more Lewy bodies (LBs) in deeper layers. In DLB, this gradient was less pronounced and severe pathology was observed in the granular insula compared to PDD and regardless of disease stage. Protoplasmic astrocytes showed α-synuclein inclusions and severe degenerative changes increasing with disease severity. While few von Economo neurons (VENs) in the fronto-insular region revealed inclusions, particularly in PDD patients. Our study reports novel findings on the differential involvement of the insular sub-regions in PD and particular involvement of the agranular sub-region, VENs and astrocytes. Thus, the differential cellular architecture of the insular sub-regions portrays the topographic variation and vulnerability to α-synuclein pathology in Lewy body diseases.

	Abbreviations
	AD
	Alzheimer’s disease
	ARTAG
	Age related tauopathy of the astroglia
	DLB
	Dementia with Lewy bodies
	GFAP
	gial fibrillary acidic protein
	iLBD
	incidental Lewy body disease
	LB
	Lewy bodies
	LN
	Lewy neurites
	MOC
	Mander’s overlap coefficient
	NFT
	Neurofibrillary tangles
	PART
	primary age related tauopathy
	PCC
	Pearson’s correlation coefficient
	PD
	Parkinson’s disease
	PDD
	Parkinson’s disease with dementia
	RBD
	REM sleep behavioral disorder
	VENs
	von Economo neurons
	VPA
	varicose projection astrocytes
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