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Figure S1. the time course of p665C levels in control group, A group and damage memory

group.
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Damage memory

Figure S2. A: the change of p665C in SRT2104 treated hCMEC/D3 cell. B: the change of p665H¢ in
NAD* supplement treated hCMEC/D3 cell. C: the change of p665€ in EX527 treated hCMEC/D3 cell.
D: the results of p66°HC level in the experimental validation of cerebrovascular endothelial cell

damage memory formation time.
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Figure S3. A: the change of Mn-SOD in SRT2104 treated hCMEC/D3 cell. B: the change of Mn-SOD in
NAD* supplement treated hCMEC/D3 cell. C: the change of Mn-SOD in EX527 treated hCMEC/D3
cell. D: the results of Mn-SOD level in the experimental validation of cerebrovascular endothelial cell
damage memory formation time.
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Figure S4. the intracellular A accumulation in AB group and control group.



Figure S5. A: visual predicted check (VPC) for sirt-1, p66°1¢, ROS, NAD*, MMP, and cell vitality.
shaded area represents the 95% confidence interval of the simulated median value. The

120
—~ -10 —~ 100
— -20 o 80 =
= g a
& 30 E &0 =
17 =%
o B =
S 40 S 40
Q o g)
=) = 2
g 50 5 20 =)
= = 'S
U 0 “ o
L
-70 -20 -50
0 5 10 15 20 25 5 10 15 20 25 5 10 15 20 2
Time (h) Time (h) Time (h)
10 1008—w 50 .
—_
s 90 \e =
e s . =
2. - LN 1 w
= Z 50 L ' =
= = Ps o
o - -::G L3 e
b 1 | . °
& = . l | I . L E
= v [ ] =1
< &) L] =
= 60 b ©
O - L]
L]
-50 50
0 5 10 15 20 25 0 5 10 15 20 25
Time (h) Time (h)
< 315 < 8
= 1) § [ =
o 10 P o o 6
2 & 10 &
g £ = 4
£ o = o ° g k| .
: ® uo 5 a o © ' S 2 ? :S
= P [s] 3 7
> - % 5o 880 B 5 9: e
0 =1 ) - Q
7] = 8. 0 g8 v Lo Qc Z 2 - s}
G e o Ei a8 o] cs o o
15} . 2 s o © 0 " 8 4 ¢ = 4 o
= - = . a8 o Q
£ K C 5 - o] ."'5 &
B 0 o g 10 g s o
[ o ~
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
Time (h) Time (h) Time (h)
< 10 - 15
X &) —_
% © é 10 § ____________________
sn 2 7 - @
g 5 - = - an
] -g 5 o . o O = =l
o G ¢ = o] L 2 g
= o= =) :v o g oo ° 8 & g °© 8 0— = =l
s g SRe] g 0° oo g [=IN} = R
b 5 G Y 8o o 4 = o
< e’ = 5 o e =*
= -5 o 3 o o =
=1 z - Bl S __..2._8_
‘@ 2 10 8
[} 3
o 10 = &2 s
0 5 10 15 20 25 0 5 10 15 20 25 o 5 0 15 20 25
Time (h) Time (h) Time (h)

The
line

represents the median value of observed value. The red scatters represent observed values. B: scatter
plots of predicted residuals vs. time for sirt-1, p665H¢, ROS, NAD*, MMP, and cell vitality.
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Figure S6. the simulation results for scenario I which investigate the time of cerebrovascular
endothelial cell damage memory formation.



Table S1. mechanism based kinetic process model parameters and bootstrap validation.

Parameters Estimate (04V L ¢l UL Bootstrap
kSR 0.02 77.05%  4.73E-03 0.04 0.02
Eas -0.63 77.05% -1.12 -0.15 -0.63
koIRT 0.10 35.96% 0.07 0.14 0.11
kP 0.06 65.20% 0.02 0.11 0.06
in . . 0 . . .
K e 28.29 67.40% 9.22 47.36 28.29
Koo 13.05 81.77% 2.38 23.73 13.50
kpse™ 1.42 7.29% 1.31 152 1.42
koS 111 0.22% 1.10 1.11 1.11
E poo™ 0.32 19.86% 0.26 0.38 0.35
max . . 0 . . .
EC2" 0.11 96.27%  401E-03 021 0.11
S 111 0.22% 1.10 111 111
kNAP" 0.26 58.87% 0.11 0.41 0.27
Sy 0.21 78.28% 0.05 0.38 0.23
kP 0.86 88.70% 0.05 1.58 0.71
E 08 1.11 0.15% 1.17 1.17 1.04
ECS% 0.03 0.11% 0.03 0.03 0.03
k P 1.17 92.09% 0.03 2.18 1.02
kYT 0.94 83.68% 0.15 1.72 0.94
EMP 0.26 15.85% 0.21 0.30 0.26
ECHYF 0.04 78.74% 0.01 0.08 0.04

KMTT 1.04 78.53% 0.22 1.85 1.04
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