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[bookmark: _Ref530584804][bookmark: _Ref530584800]Supplementary Data 1: Baseline CBF correlates with CVR in CADASIL mice 
Relative CBF increase (CVR) was determined for all mouse strains (ntg, tgN3WT100, tgN3MUT100, tgN3MUT350). CVR values were negatively associated with baseline CBF values (s=-0.69, P<0.001), suggesting that CVR represents differences in both baseline CBF and actual vascular reactivity.
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Supplementary Data 2: CADASIL mice do not show increased levels of vacuolization
(A) Representative images of Klüver-Barrera luxol fast blue staining of the corpus callosum in 20-month-old non-transgenic mice (ntg), wildtype mice (tgN3WT100) and mutant mice (tgN3MUT350). (B) Quantification of the vacuole area in the corpus callosum, showing similar levels of vacuolization (ntg 0.98%±0.71%, tgN3WT100 1.51%±0.71%, tgN3MUT350 1.86%±0.36%, P=0.40, ANOVA). Graph represent mean±SD; n.s. = non significant.
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[bookmark: _Ref522096319]Supplementary Data 3: CADASIL mice do not show altered cortical cerebrovascular reactivity
(A) Region-of-interest of cortex. (B) Baseline CBF in cortex was similar among the groups (ntg, tgN3WT100, tgN3MUT100, tgN3MUT350). (C,D) Average relative CBF profiles over time are shown for cortex. CVR was similar in all groups. (E,F) Average absolute CBF profiles over time. Absolute CBF rise upon CO2 challenge was similar between the groups. Graphs represent mean or mean±SD; n.s. = non significant.
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Supplementary Data 4: CADASIL mice do not show altered subcortical cerebrovascular reactivity
(A) Region-of-interest of subcortex. (B) Baseline CBF in subcortex was similar among the groups (ntg, tgN3WT100, tgN3MUT100, tgN3MUT350). (C,D) Average relative CBF profiles over time are shown for subcortex. CVR was similar in all groups. (E,F) Average absolute CBF profiles over time. Absolute CBF rise upon CO2 challenge was similar between the groups. Graphs represent mean or mean±SD; n.s. = non significant.
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[bookmark: _Hlk3372579]Supplementary Data 5: CADASIL mice do not show blood brain barrier leakage
Blood brain barrier function was assessed in a second cohort of ntg (n=4), tgN3WT100 (n=4), and tgN3MUT350 (n=5) mice at the age of 12 months by determining Gadolinium-induced signal enhancement on brain MRI after injection of Gadolinium. No differences in signal enhancement were observed (ntg 1.31%±0.14%, tgN3WT100 1.26%±0.08%, tgN3MUT350 1.22%±0.11%, P=0.48, ANOVA). 
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[bookmark: _Ref523410891][bookmark: _Hlk3372584][bookmark: _Hlk1396337]Supplementary Data 6: CADASIL mice do not show motor dysfunction 
Bar charts showing (A) the time to complete a beam walk and (B) the time without falling of a rotarod for all groups (ntg, tgN3WT100, tgN3MUT100, tgN3MUT350) at various timepoints. No differences were seen between groups on the beam walk and rotarod motor function tests. (C) Average swimming speed from all trainings and reversal trainings was similar between groups. Graphs represent mean±SD; n.s. = non significant.


[bookmark: _Ref531791187][bookmark: _Hlk3372590][bookmark: _Ref531791160]Supplementary Data 7: Physiology parameters during cerebral hemodynamic assessment at baseline and at CO2 challenge in CADASIL mice
	
	Baseline
mean (sd)
P-value a
	CO2 challenge
mean (sd)
P-value a
	P-value b

	
	
	
	

	Body temperature (ºC)
	n.s.
	n.s.
	

	ntg
	35.4 (2.0)
	35.3 (2.4)
	n.s.

	tgN3WT100
	35.3 (0.4)
	35.6 (0.5)
	n.s.

	tgN3MUT100
	34.4 (0.5)
	34.5 (0.9)
	n.s.

	tgN3MUT350
	35.2 (1.3)
	35.5 (1.2)
	P=0.006

	
	
	
	

	Respiration (/min)
	n.s.
	n.s.
	

	ntg
	154 (34)
	157 (33)
	n.s.

	tgN3WT100
	125 (32)
	127 (45)
	n.s.

	tgN3MUT100
	112 (45)
	131 (37)
	n.s.

	tgN3MUT350
	160 (28)
	191 (50)
	P=0.031

	
	
	
	

	Oxygenation (%)
	n.s.
	n.s.
	

	ntg
	78 (17)
	77 (16)
	n.s.

	tgN3WT100
	72 (15)
	72 (18)
	n.s.

	tgN3MUT100
	74 (15)
	85 (4)
	n.s.

	tgN3MUT350
	86 (11)
	90 (7)
	n.s.

	
	
	
	

	Heart rate (/min)
	n.s.
	P=0.009 c
	

	ntg
	306 (73)
	315 (82) c
	n.s.

	tgN3WT100
	225 (20)
	209 (22) c
	n.s.

	tgN3MUT100
	300 (115)
	269 (23)
	n.s.

	tgN3MUT350
	285 (51)
	290 (30)
	n.s.


a P-value per tested physiology parameter represent ANOVA P-value for testing differences between groups at baseline and differences between groups at challenge. 
b P-value represent paired student’s t-test between baseline and challenge values of the parameter within the respective mouse strain.
c Heart rate during CO2 challenge was significantly different between the different mouse strains. Post-hoc testing showed that tgN3WT100 mice had significantly lower heart rates than ntg (P=0.006). 
n.s. = non significant.


[image: ]
[bookmark: _Ref522096371][bookmark: _Hlk3372595][bookmark: _Hlk523405453]Supplementary Data 8: pCO2 in blood increase upon CO2 challenge
(A) Absolute pCO2 increase is plotted over time. pCO2 levels were normalized to zero at baseline. (B) No significant differences in pCO2 increase between the mouse strains (ntg, tgN3WT100, tgN3MUT100, tgN3MUT350). Please note that pCO2 measurements of only a subset of mice is plotted (ntg n=1; tgN3WT100 n=6; tgN3MUT100 n=6; tgN3MUT350 n=2) as the pCO2 datasets of the other mice were lost due to technical reasons. Graphs represent mean±SD; n.s. = non significant. 
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[bookmark: _Ref523410765][bookmark: _Hlk3372601]Supplementary Data 9: Reduced body weight in tgN3MUT350 and tgN3WT100 mice compared to ntg and tgN3MUT100 mice
Mice showed similar weights at younger ages, but from the age of 12 months, tgN3WT100 mice were significantly lighter than ntg mice, and from the age of 16 months, tgN3WT100 and tgN3MUT350 mice were significantly lighter than tgN3MUT100 and ntg mice (ntg 43.1±4.8 g, tgN3WT100 33.8±0.7 g, tgN3MUT100 42.2±4.6 g, tgN3MUT350 35.6±5.6 g, P=0.003; ANOVA). *P<0.05. Graph represents mean±SD.
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