


	Feature
	CADASIL
	RVCL
	References

	Genetics
	NOTCH3
	TREX1
	

	Pathogenic mechanism
	Impaired vascular smooth muscle cell relaxation
	Vascular endothelial dysfunction
	

	Age at onset
	Adult onset: 35 to 40 years
Death usually in sixth decade
	Onset in adulthood
Death occurs 5 to 10 years after onset
	https://www.omim.org/

	Clinic
	Central Nervous System
Recurrent subcortical lacunar strokes
Progressive subcortical dementia (6% of patients)
Migraine (40% of patients) 
Seizures (2-10% of patients)
Pseudobulbar palsy 
- Gait abnormalities 

Eyes
- Acute vision loss due to optic nerve infarction (rare) 
- Nonarteritic anterior ischemic optic neuropathy (NAION)
	Central Nervous System
Subcortical lacunar strokes
Progressive subcortical dementia
Migraine
Dysarthria 
Seizures 
Hemiparesis 
Apraxia 

Eyes
progressive  decreased visual acuity
Retinal vasculopathy 
Retinal exudates 
Retinal hemorrhage 
Macular cotton wool spots
	https://www.omim.org/

	Neuroimaging (MRI/CT)
	MRI (T2-Flair): lacunar infarcts and diffuse leukoencephalopathy with involvement of corona
radiata, external capsules, and anterior temporal poles and cerebral microbleeds

	CT: dominant right frontal hypoattenuation with extensive vasogenic edema andmass
effect, as well as several nonspecific calcifications
MRI: Axial fluid-attenuated inversion recovery (FLAIR) (C) and postcontrast axial T1 (D) MRI of the
brain shortly after presentation showing a ring-enhancing right frontal mass lesion with associated edema, adjacent to the frontal horn of the right lateral
ventricle. In addition, there are multiple small T2 hyperintense lesions in the bilateral periventricular white matter. Axial FLAIR (E) and postcontrast axial T1 (F)
	1, 3, 4,5, 6, 7


	NeuropathologyTable 1. Clinical, neuroradiological and neuropathological features of CADASIL and RVCL.


	Vessels: the pathological hallmarks of CADASIL include the degeneration of vascular smooth muscle cells and pericytes as well as the presence of granular osmiophilic material (GOM) within vessels.
Central nervous system:  Macroscopic examinations of affected brain tissues have revealed the presence of diffuse myelin rarefaction, lacunes mostly affecting subcortical areas, and cortical apoptosis.


	Coalesced and partly necrotic lesions with calcification occupying
the white matter of the left and right frontoparietal lobes
Histopathology of the lesions showed confluent foci of coagulation necrosis and focal calcifications surrounded by reactive gliosis in the white matter. In small vessels within the lesions, fibrous expansion of the adventitia with relative preservation of smooth muscle cells and thickening of the intimal layer were prominent features. Ultrastructurally, capillaries had thickened walls with marked Edema around the lesions 
	6, 8, 9



	Country of origin
	N
	
Disease
	AAO (SD)
	M:F
	N cases with family history (%)
	Hypertension (%)
	Diabetes (%)
	N cases with migraine (%)
	N cases with heart comorbidities
 (MI, AF) (%)
	N cases with
Hypercholesterolemia (%)

	US
	96
	cSVD
	51.5 (8.1)
	0.82
	43 (44.7)
	58 (60.4)
	29 (30.2)
	NA
	11 (11.4)
	2 (2)

	Portugal
	34
	CADASIL-like
	44.5 (12.3)
	0.36
	9 (26.5)
	NA
	NA
	9 (26.5)
	1 (3)
	9 (26)

	Finland
	33
	CADASIL-like
	60.4 (11.9)
	0.84
	16 (48.5)
	22 (66.6)
	4 (12.1)
	9 (27.3)
	10 (30.3)
	17 (51.5)

	Serbia
	15
	CADASIL-like
	NA
	0.63
	7 (46.6)
	NA
	NA
	NA
	NA
	7 (47)

	Turkey
	2
	CADASIL-like
	NA
	1.0
	1 (50)
	NA
	NA
	NA
	NA
	1 (50)

	Total or average
	180
 (96+ 84)
	
	52 (10.9)
	0.71
	76 (42.2)
	80 (44.4)
	33 (18.3)
	18 (10)
	22 (12.2)
	36 (20)


Table 2. cSVD and CADASIL-like Exome Sequencing cohort. CSVD, cerebral small vessel disease; AAO, age at onset; SD, standard deviation; M, male; F, female. MI, myocardial infarction; AF, atrial fibrillation.

	Patient ID
	Gene
	Position
	rsID
	change
	cDNA
	Aa
	ExAC
	Domain
	Phenotype
	Origin
	Gender
	AAO
	APOE
	Family history
	Vascular risk factors
	NOTCH3

	Patient A
	TREX1
	3:48508470
	rs763229085
	LOF
	
c.416del

	Ala129fs
	4e-05
	N-terminal 
catalytic domain
	cSVD
	USA
	Female
	46
	34
	absent
	Former smoker (0.7 yrs)
	negative

	Patient B
	TREX1
	3:48508968
	rs370504038
	missense
	
c.1079A>G

	Tyr305Cys
	1.4e-04
	C-terminal
domain
	CADASIL-like
	Serbia
	Female
	57
	33
	Positive (mother with migraine)
	hyperlipidemia
	negative

	CTRLS_HEX 
	TREX1
	3:48508395
	rs72556554
	missense
	
	p.Arg169His
	1.5e-04
	N-terminal 
catalytic domain
	HEX controls
	UK
	NA
	>60
	NA
	NA
	NA
	NA

	CTRLS_HEX
	TREX1
	3:48508677
	rs146524913
	missense
	
	p.Cys263Ser
	0.9e-04
	C-terminal
domain
	HEX controls
	UK
	NA
	>60
	NA
	NA
	NA
	NA

	CTRLS_HEX
	TREX1
	3:48508851
	rs55999987
	missense
	
	p.Glu321Gly
	1.6e-03
	C-terminal
domain
	HEX controls
	UK
	NA
	>60
	NA
	NA
	NA
	NA


[bookmark: _GoBack]Table3. TREX1 coding variants detected in the cSVD-CADASIL-like cohort and in the HEX database cohort of elderly controls (> 60 years old). CTRLS, controls; Aa. Amino-acid; AAO; age at onset. cSVD, cerebral small vessel ischemic disease. Neg., negative


	


	Feature
	AGS
	SLE
	RVCL
	CADASIL-like
	References

	Inheritability
	AR, AD
	AD
	AD
	
	

	Genetics
	TREX1 
homozygous, compound heterozygous, or heterozygous mutations
	TREX1
heterozygous mutations
	TREX1
heterozygous C-terminal frameshift mutations
	TREX1
heterozygous mutations
	https://www.omim.org/

	Pathogenic mechanism
	Impaired TREX1 exonuclease activity with accumulation of intracellular DNA repair and replication intermediates, which then trigger an inappropriate viral-like innate immune response.
	Impaired TREX1 exonuclease activity with accumulation of intracellular DNA repair and replication intermediates, which then trigger an inappropriate viral-like innate immune response.
	Impaired TREX1 exonuclease activity with accumulation of intracellular DNA repair and replication intermediates, endothelial dysfunction
	Impaired TREX1 exonuclease or catalytic activity with accumulation of intracellular DNA repair and replication intermediates, endothelial dysfunction, likely indirect impairment of smooth muscle cells
	https://www.omim.org/

	Age at onset
	Onset within first year of life
	Onset between ages 16-55, 
	Onset in adulthood

	Onset in adulthood

	https://www.omim.org/

	Clinic
	Neurologic
Encephalopathy 
Developmental retardation, profound 
Truncal hypotonia 
Tetraplegic spasticity 
Dystonia 
Abnormal eye movements 
Seizures 

Systemic manifestations
Microcephaly, progressive, Hepatomegaly, Splenomegaly, Chilblains, Purpura, Petechiae, Thrombocytopenia
	 Neurologic
Seizures 
Psychosis

Systemic manifestations
Erythematous malar rash 
Photosensitivity 
Discoid rash, - Leukopenia 
Thrombocytopenia 
Hemolytic anemia
	Neurologic
Lacunar strokes; 
Progressive subcortical dementia (executive function, processing speed);
Migraine;
Dysarthria; 
Seizures;
Hemiparesis;
Apraxia

Systemic manifestations
Retinopathy
Renal failure
Hepatic failure
	Neurologic
Lacunar strokes; 
Progressive subcortical dementia (executive function, processing speed);
Migraine;
Dysarthria; 
Seizures;
Hemiparesis;
Apraxia

	https://www.omim.org/

	Neuroimaging (MRI/CT)
	Progressive Cerebral atrophy 
Bilateral, symmetric intracerebral calcifications, especially in the basal ganglia and periventricular areas Deep white matter hypodensities, Leukoencephalopathy
	



	MRI: Axial fluid-attenuated inversion recovery (FLAIR) (C) and postcontrast axial T1 (D) MRI a ring-enhancing right frontal mass lesion with calcifications and associated edema, adjacent to the frontal horn of the right lateral ventricle. In addition, there are multiple small T2 hyperintense lesions in the bilateral periventricular white matter. 
	MRI: lacunar subcortical strokes, confluent periventricular white matter hyperintensities
	https://www.omim.org/


Table 4. Phenotypic spectrum caused by TREX1 mutations. AGS, Aicardi-Goutieres Syndrome; SLE, systemic lupus erythematosus; RVCL, retinal vasculopathy with cerebral leukodystrophy; CADASIL, cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopathy; AD, autosomal dominant; AR, autosomal recessive; MRI, magneto-resonance imaging; CT, computer tomography.
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