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Abstract: Cerebral autosomal dominant arteriopathy with the subcortical infarcts and leukoencephalopathy (CADASIL)
is an inherited cerebral small artery disease in middle-aged adults. The predominant clinical features include migraine
attacks, recurrent subcortical ischemic strokes or transient ischemic attacks, cognitive decline, and psychiatric symptoms.
The disease is caused by NOTCH3 gene mutations, but the exact mechanism is unclear. A variety of mechanisms have been
proposed, such as electron-dense granular osmiophilic material deposition, abnormalities in the NOTCH3 protein signaling
pathway, glial cell dysfunction and autophagy abnormalities, impairment of ligand-mediated endocytosis, and impairment
of NOTCH3 extracellular protein clearance. This paper reviews the recent research progress on the pathogenesis of
CADASIL. [Journal of International Neurology and Neurosurgery, 2023, 50(6): 63-67]
Keywords: cerebral autosomal dominant arteriopathy with the subcortical infarcts and leukoencephalopathy; NOTCH3

gene; mutation; pathogenesis

PP J JoT R BE N FA R A A R G € A b e g A — e A 2 B s A P D M A A T B R Ak )
5 Jik % (cerebral autosomal dominant arteriopathy with the SR , BB R 2/10 71 ~ 4/10 07, He F Fln R R I A 75
subcortical infarcts and leukoencephalopathy, CADASIL) J& S Ik PE I Sk 9 L R M BRI & R (transient ischemic

EEWH : I1ERE ARBAR 4T H (ZR2021IMHO059) ; L 444 & A 0F &3R5 H (2015GGH318011) .

s B #7:2022-09-25 ; f& 6 H #:2023-07-21

YEBB R (1999—) , B FEise i 058 A4k, BNl 238 (B AR M 5%

BEEE XVMR(1978—), 5, EAEEIN, B2 4 A S0, 22N F 2 AL AR MR I F9Y o Email : bosuen@163.com,,

- 63 -



2023,50(6)

v R, S P B BT REBE T 1 R 4 2 (A S i A 1 I sl ko ML A 5 e

http://www.jinn.org.cn

attack, TIA ) FUE ML A b R 7 P DA 0 6 1 RRS AE
AR, NOTCH3 JER 5 A Frslc . e B - 3228 B R e/ N
Bk, 230k 1007 - e WLAR B A P e it A e AT 4
1k A RESA TR AR BT , S TR 2 R R T
ARG T o T AT UL T 3% g 4k R (granular
osmiophilic material, GOM) TR T Ifil 45 V- 8 JUL 240 Jfad & e
MIBAAL . 205 A2 T S AR S BRI PR 2R I S e AR
AT, B IR I L A ] R AR T & B GOM TILAR, it A& 2
DA % B NOTCH3 KR 28 28! L AR SCRFZ297 3T 4F K 1) 43
T RIFHLHIBFE U AT T 2538 .
1 NOTCH3ERRmIBEDEH SEIRINAE

NOTCH3 7 F 19p13, K B K 41 958 bp, {4 & 33
AHNE T SRS I 1 NOTCH3 , %4 1y —Fh & 2 321
A FE R () AN M 2 1T 244, h 3 A4S XA A - — - A 41
SE IR, 34 4 AR K R P RE T 81 (epidermal
growth factor-like repeat, EGFr) 318 S EmmEE
J7 9 S R R S5 R A B — s RS A s — k6
MEAEZ T R E H Kappa J X CH AT
SR A BTN 22 50 F 0y 2R ~F 5 X 4 1) 40 i N 25
4, NOTCH3 2 4 78 4 5 /INah Jik i B 41 it ( B 1t 5 7
LA AR A0 ) o Fak LRI M A . ZIEF S 1
AT LA A A AR IR R & B AR P A I A R
B M A 5

A HVEBLR , NOTCH3 2 1140 i 40 25 44 35 5 Delta/
Jagged BLIKZ 454 5 OIS K GG, S 20O B B S, 7
SRR, e AE S, A7 A5 Bk 4 e B (R K A, 5 2 i Ak
S5 Fa B RS 003 A B R B 5 y 4 WA B AE S, S, I UK
NOTCH3 8 [ A9 5 15 45 44 33k K fff J5 T8 i &4 i P &5 # 3k
200 6 R 5 ) S T 5 7 8 4 B A L O 15 I AR W A TR
(deoxyribonucleic acid, DNA) &S EHS A i HE k&
KA AT AR 2 2 s 4 kil DR - IR LS | SR i e sie ity TR
TR0 200 L P 5 R S S TR B S, DT X A AR I
S ik HILZT B e S B A S B TR R R A T 4T
2 NOTCH3ERRZTRBURNE
2.1 NOTCH3ERARZ

T4 0k, B R IE o 300 4 B KK B R 1Y
NOTCH3 B &7, Hh KRB R = A . ’/AS
WA 34N e F AN T 1~ 6,550 2SN B F 3 ~
IR L N RAR TGS . R 95% I S AR R X AR M)
BRI R B BT BV %84 NOTCH3 8
40 i AP 4E 3 f0 5 34 S EGFr, £ 1 D EGFr & 6 1>2F
SRR, Y N3 4 i, AR NOTCH3 25 (1 41 i b
ZERIR VR . 2878 53 NOTCH3 25 [ 4 Jfl 4145 4 45 b
- Job S 1 5 S B I oM L S Bk e 2R AR 3 ol A AL
AT KT 1) 21 Jo 220 5% 3 AS ) 1 B 9 TR B, 28 17 5 i
NOTCH3 & [ 4 fl S 25 A4 Bl i e M, 2E T3 NOTCH3

TR AU A S5 A B R T R S T RE

TEH A, p.Arg75Pro . p.Argl41Cys Fl p.Arg182Cys A fx
WL A, Hoh p.Arg141Cys 6 3 0 i) CADASIL %
AU 5 p. Arg75Pro 2 IR 48 FBE AR BRI A | i 25 FP/TIA &
Az B, AR AR R A AR, H IR R AR R
p.Arg182Cys B ki 25 H/TIA A1k 7T 3 3 HY 22 Fh A e R
W R . 7 R UL R AR R p. Cys174Tyr,
p- Arg90Cys . p. Argl82Cys. p. Cys117Phe. p. Argl33Cys.
p.Argl41Cys %5, Horb p. Arg182Cys N fic i DL AL {H i 2
FUTTA 955 2R S H At I A 28 B A4 400 4 Sl IR AT R i 5
p.Cys 174 Tyr X A< et & 95 AF % B R 3 92 A2 BE FIBE T4
WA W E R

G T 4RI BT 1R E AR O, B
A2 S AT A P R O b XA 28 AR A R
o T E L X A BT 4 BRI CR A .
[ , p. Arg544Cys Fl p. Arg607Cys J& fix % UL (1) % 4%
p. Arg544Cys 28 72 1Y) [ 75 48 1 M X AR FE A
(32.58%) , FEAEALHLIX. 5 [E A /IN(3.90%) 5 p. Arg607Cys #F
A AL b X AT 434 (11.80% F112.99% )"

FHATA L, E N E & F£ R CADASIL 835 i HdE A
BEL, TTA Sl i 44 oG A ep AT BE T B 55 I PR R 35 7
5 R AR, T S IR D Sk R A L 3 3 T R PR R
1) 3 7 FE AN ) Hi DX FRR % 2 (B A7 AEAR K22 5, e PR B
A AR
2.2 NOTCH3ERAERZZERFHLH

VLAEWFGE R, NOTCH3 H& K 5875 Ji 20 ML ] i
5 GOM NOTCH3 2 115 538 i 5 e I 4 i 43 4% &
Wi T BE S5 B AAR A 5 09 9 A BE RS R NOTCH3 2 1 oh
XV PR A A G
2.2.1 GOM AR L4 BE GOM (TR & CADASIL )
TR . 7E CADASIL 5 2 09 K 5 8% UL 00 k4
FEE B A R 2 R D LT e JUL 0 L R ) 4 L % v o
P AEAE GOMM?' . NOTCH3 25 [ 40 o b &5 4 1X. | 2H 414
J& B B IR 3 B UM TGF-B &5 A 8 1 1 L2
PP XL . L2 4 S B R ) 3 3% R
FITGF-B 152 TCF-B 456 HE 1 1 IRHE, 78 145 T8 BURN 4
Fi el AR . Nagatoshi 25 FHISOG o5
TR 23 — R R T AN S s A AL F AR & BT T A AR
M PTEGOM & 41 1M 2 47, H-7E GOM H & B
THUEMFEER F P 5 GOM P I IR 2R 1 2 A IR 1 3
7o LT S8R BE 2R 1 Pl ok 45 A TE M RR AR 4k 2 1 R {2
TR A 1 ol b B R TR RN T R BB A T K
55 ZFPUE R R AR PRI A O, AR JR IR R L ST vE
Wy RE 2 M 2 AR AR I W e RE R (1 P T B AR
CADASIL H 2 25 £ 20 M A0 25 #0357 0 3 8 2 (A RO AE
FH T3 8 5 5 47 8 K OE 2 GOM (1 2 LA R 43

c 64 -



2023,50(6)

v R, S o P B BT REBE AT 1 R 14 2 (A S i A 1 I sl ko ML A 5 e

http://www.jinn.org.cn

L IRAFFE R, AT AR R OA 7R I N IR R R G
VEFH I Z R4 TR SE4E ) GOM v, 38T S 3006 1 i 1)
AR IN

2.2.2 NOTCH3 % & & 5@ % F % WREkH,
NOTCH3 JEH 575 S 3 NOTCH3 55 115 5 i BRI Pk S
25 T CADASIL [ &Ll . A AN BB AL g8 A8
NOTCH3 2 H I RERIH 7E B A GOM AR F AL T 2 i
PSR, S BORE 40 M AR PR RN O R
N1THE J23Kk NOTCH3 52 PH ROOC 5% 735 (14 7 Ji [R] /)N B A #84
R T B kB A kR A R, X R — AT
EGFr2 X [1) 8t 8 CADASIL €75 , 5 > Jbt 20 R 5k & 1) s fin
H K. TEANMAN S I 5 T & 2 UTRUR GOM LR
R I ST LT A P B il LA, T4 2R ek
A FIXT A0 L A1 35 I 5 200 ) R T S o, 33X 2 ik e AR
W] BE AN 2 0040 LA I AR PR 0 fl % S . A NOTCH3
FEH ROOC 2275 /IN R HF , 21 it 4045 g 38 508 4 0 oA 4 o 8 4=
BINOTCH3 MR LIRE . BREFAE R NOTCH3 2 1 IF A
S0 NOTCH3 %5 K ROOC 28 748 1 /)N [T 11 5 463 4 2
XS BB, CADASIL 1) % s L1 7T BE 5 40 i Sh 254
WA EE A UURA GOM LR TG L, 4R, £ EGFr10
X554 p.Cys428Ser 27 () NOTCH3 45 [1 I EGFr 11 X 5%
H p.Cys455Arg i) NOTCH3 25 11 22 80 HH B AR 25 606 PR 1Y
WS, 3 8 NOTCH3 K (A 15 5 3 % 1% M I 3 MK .
NOTCH3 Z& [ 1l Z 72 i /)N 30 ok A0 6k sl fok 7= A= Ty g ikt B
J A5 WU 5K T, DT 458 5 i I O 1 3l 5 T
REVS SR R TS 4 i /N 0 Bk RN AR s Bk LR 52 7 £
B = IR 4 R I 33X AT AE S R Y R I A R
TR 2R I AT M R G (A5 S IR 28 R R - I A K K
BRSBTS K A b 3h Bk e 7E
NOTCH3 %145 5L A i o /1N BRUASE 78D v 3 38 Sy B iy 5 Jeeb 344
Jne, FCE AR 0 B BE T A LE B A B NOTCH3 & 11 f
NOTCH3 £ m bR i 24 A/ S 2 5 DA B &5 1
i, NOTCH3 3 28 745 J5 7] fig 3 i:f NOTCH3 & 4 {5 518
PR SO N SR . BB SR, R A
i NOTCH3 2 ({5 &l g™ . X ey £, AN
1Y NOTCH3 B [H 2225 %F NOTCH3 25 [ 155 18 B o e 7= 2k
NI 52, 308 e A [ A ML ot A 2 o o 485 ) e 2 e
2.2.3 AT R BEARFFT ARG
BB, CADASIL £ 3 19 fiki 11 5T rh 347 ] SO0 82 380 B O 15 Joit 4
J A 55, JHL G 2 28 H 2 M Ik 440 s A R T e S 4
T LU 48 8 . NOTCH3 JE [ ROOC 5 725 fif it J5it 41 fity
TVERAR , FEOX — B A JE N AT BE - F T RE S 422
W e — P A AR 4, AR B 4) A2 40 B A0 B S
(K 75 1 B 1R PR B8 7 11 /IR v A% 366 25 0 Tl AR A T
B R TERZEUGEOLT , A WEVE 4R R5 18 24 10 40 i
PIRRAS , JF R L4 M 5 35 B 7 1 . NOTCH3 3 1A

Ruchoux

- 65 -

ROOC %< A8 70 411 iy i 1 Wit 7K 7 FF =i, 3 1T g 2 4l i %
NOTCH3 3£ H RO0C 22 7F 7 F2 18 1Y 551 26 1 AR BB A0 4
ML AR K R B BE R . RS A AR B A S
A5 B D RE , AEAS ] 396 5 (R e SRk 1 s ] 5 S804 a4
T2 75 NOTCH3 H: P ROOC 5 715 5 i 5t 241 g v 1 Wi 3
FE 3 i A AL AT PR — BT . A, 8 /N BB RS v mf
3 g g 0 TR 3 9 R AP R 1 14-3-3y SR Bl 1k 5 S5 4
P05 D, AR5 S5 40 T A CADASIL AR Y7 12
PH—FhEAE 95

2.2.4 BAKNFH A SRR NOTCH3 HE H IS Y ¢
S A0 L A5 R U 1 R 45 . NOTCH3 2 5 5 5%
f)— s ERARES S B EABN SN
NOTCH3 25 17K fift AR A ML AR 25 4 0. 4 ) 2 T g Y
YIEI 45 S, 67 F NOTCH3 & FH (19 f J8 15 X, i 1 ] 45
X AL B Al e e i R P SR R R X T
PR DX i 2 A 17 L k2 21 B 1E NOTCH3 28 1 /K f#
MIVEF . NOTCH3 2 [ 1 -5 A 2 40 1 B AR 445 5 i 9k
T FCAAR N A B R AR 945 A 1 NOTCH3 25 H 7= 42 4
GARCI PR T PP G2 AR fb 2R 8 T Bk 1 P S,
i NOTCH3 & (4 # 42 )& S (g VI %127 . A 055 & R
HEK293 41 i3 5 %35 Jagged 1 B (9 240 i 215 55— A~ A8
a BP0 A2 NOTCH3 ¢DNA, 275 %1 NOTCH3 45 11 41 ity
A5 R S8 20 3R T I e P A T AR, S
AT NOTCH3 8% 57 19 3R 3K Jagged 1 B A4 20 Jif v ] LA
223|576 NOTCH3 [ 4 A 4N 25 #4358 1R 28340, 117 Jagged 1
FETR ML P A 2875 NOTCH3 28 1140 il 4145 #3551 4 34
B A g0 s g LRI 58 A8 B NOTCH3 25 4
2 L &1 235 ) S8 240 2 T 1) R ik ol AR oR T N A AR 32 4
MZ % T4, T CADASILGIE MR T NOTCH3 #
1 40 A0 45 ke 8, 4T NOTCH3 25 141 4H i 4145 #1175
TIHE 245 AT 8 J& CADASIL (Y B =2 —>

2.2.5 NOTCH3E @ st R iFmREs RHWEARSE
R LA o 28 AR AT PR 5 s 1) O B B A PRATL AR, A F5 BT /R
PR BRI AN VE A RE MR AE . B, A eEE AR,
CADASIL . J& T2 14 5 B Ak e Ak 03 1) s . k9
/R, NOTCH3 45 4 40 i #4544 18 7E CADASIL S8 % Kk
A5 BE P R R, S 0] NOTCH3 5 P i 40 DX 3 4k 32 161
AT B8 CADASIL I —FPEORALE] . — 2L 58 1 8 A
JEANREAT RS, T4 O B AE P S e B A B R 58 AR
R NOTCH3 F R (1) 32 Fe 3k 34 mT 55 o8 J5 ) b REE W 12
B, {H 3 26 SRR W 1 T B R SR [] . 52 78 B NOTCH3
R EW AR T e AT 6 d, B A R
NOTCH3 % M1 R W TH R AL A E 1 47, Pk, %
A5 1 NOTCH3 & B W 1) 78 RAEME N BT W i FRER
I B OJC B8 i N R A OC B i (ER - associated
degradation, ERAD) RG L. MILZ T BrA B REY)



2023,50(6)

v R, S P B BT REBE T 1 R 4 2 (A S i A 1 I sl ko ML A 5 e

http://www.jinn.org.cn

L2 B TR I, AR 25 5 5 T B i S AR A . (58 A
NOTCH3 25 ¥ B 5 5 SR AW 22 12 W A e AL AT A o
i g , 7l fig 2 T CADASIL 2828 5 3 NOTCH3 £ 1 41 it
B8 RE S A U 5 1 2 D 2R A R, S Y B PT E
SR M 1, JETT IR 5 8 U R A BAVE T X
DLS B Ak . AAN B BRE AR SRR
NOTCH3 H FIAH EAEH o FSHER (I1E N —FhBEE R S5h%
R T B Hh ) v 1 PR L SE MR AR BV T 76 N R
b R B AR R IT A R 1, Tl T ERAD i 48 08 55 HL R
i, L, 28748 8 NOTCH3 25 11 5 45 6 15 1 19 4% S 1k
AH B AR FH AT LA R N JBE P9 S5 6 11 B R o 3 1
X—ME,
3 INE5RE

25 TR , CADASIL J&—F 4R L0 , BUik R MBI
SRAR R Gl o A MR A |, 98 A8 X NOTCH3 25 11 1Y)
AT & T HIEL M, NOTCH 15 53 P& & — > 5
SFRYIE %, NOTCH3 2 M T Wi A5 1 5 15 5 i &
A HE & CADASIL i I 453 45 11 ) 68 B A5 179 3= 22 3 1L
filo AN, GOM UUBURN B T 40 M F W5 2 g 25 6L L 14 5 43 Ak
S s BT CADASIL 9 I 4555 B 5 52 5% 46
R, NOTCH3 & 1 1A 2% D e e # l NOTCH3 2 11
T TR AE S T AL H R ORI R RO
— 9T o KT IE LIRALE A IRA R SR A BT T3
TRIERIBYT T TR AT, 2R ISR RIA YT T 6

2 % X M
JOLLY AA, NANNONI S, EDWARDS H, et al. Prevalence and
predictors of vascular cognitive impairment in patients with
CADASIL[J]. Neurology, 2022, 99(5): e453-e461.
GRAVESTEIJN G, HACK RJ, MULDER AA, et al. NOTCH3
variant position is associated with NOTCH3 aggregation load in
CADASIL vasculature[J]. Neuropathol Appl Neurobiol, 2022, 48
(1): e12751.
HACK RJ, RUTTEN JW, PERSON TN, et al. Cysteine-altering
NOTCH3 variants are a risk factor for stroke in the elderly
population[J]. Stroke, 2020, 51(12): 3562-3569.
RUTTEN JW, HACK RJ, DUERING M, et al. Broad phenotype
of cysteine - altering NOTCH3 variants in UK Biobank:
CADASIL to nonpenetrancelJ]. Neurology, 2020, 95(13): e1835-
e1843.
MALKA K, LIAW L. NOTCH3 as a modulator of vascular
disease: a target in elastin deficiency and arterial pathologies|J].
J Clin Invest, 2022, 132(5): e157007.
ZHOU BH, LIN WL, LONG YL, et al. Notch signaling pathway:
architecture, disease, and therapeutics[J]. Signal Transduct
Target Ther, 2022, 7(1): 95.
NI W, ZHANG Y, ZHANG L, et al. Genetic spectrum of
NOTCH3 and clinical phenotype of CADASIL patients in
different populations[J]. CNS Neurosci Ther, 2022, 28(11): 1779-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

- 66 -

1789.

MUKAI M, MIZUTA 1, WATANABE - HOSOMI A, et al.
Genotype-phenotype correlations and effect of mutation location
in Japanese CADASIL patients[J]. J] Hum Genet, 2020, 65(8):
637-646.

55 B s VR A 12 (PR B SRR 1 5
VLo S ERLSTA S dX il inl ) e AL LR NI
TR R AR (BRI, 2019, 44(5): 549-554.

ZHANG C, LI SW, LI W, et al. Genotypic and phenotypic
characteristics of cerebral autosomal dominant arteriopathy with
subcortical infarcts and leukoencephalopathy from ChinalJ]. Eur
Neurol, 2021, 84(4): 237-245.

HU YC, SUN QY, ZHOU YF, et al. NOTCH3 variants and
genotype - phenotype features in Chinese CADASIL patients[J].
Front Genet, 2021, 12: 705284.

UEDA A, NAKAJIMA M, MISUMI Y, et al. Detection of
vascular Notch3 deposits in unfixed frozen skin biopsy sample in
CADASIL[J]. Front Neurol, 2022, 13: 881528.

PARK JH, CHO SJ, JO C, et al. Altered TIMP-3 levels in the
cerebrospinal fluid and plasma of patients with Alzheimer’s
diseaselJ]. J Pers Med, 2022, 12(5): 827.

NAGATOSHI A, UEDA M, UEDA A, et al. Serum amyloid P
component: a novel potential player in vessel degeneration in
CADASIL[J]. J Neurol Sci, 2017, 379: 69-76.

LOCATELLI M, PADOVANI A, PEZZINI A. Pathophysiological
mechanisms and potential therapeutic targets in cerebral
autosomal dominant arteriopathy with subcortical infarcts and
leukoencephalopathy (CADASIL) [J]. Front Pharmacol, 2020,
11: 321.

SCHOEMAKER D, ARBOLEDA - VELASQUEZ JF. Notch3
signaling and aggregation as targets for the treatment of
CADASIL and other NOTCH3-associated Small-Vessel diseases
[J]. Am J Pathol, 2021, 191(11): 1856-1870.

RUCHOUX MM, DOMENGA V, BRULIN P, et al. Transgenic
mice expressing mutant Notch3 develop vascular alterations
characteristic of cerebral autosomal dominant arteriopathy with
subcortical infarcts and leukoencephalopathy[J]. Am J Pathol,
2003, 16(1): 329-342.

PING SN, QIU XC, GONZALEZ-TOLEDO ME, et al. Stem cell
factor in combination with granulocyte colony-stimulating factor
protects the brain from capillary thrombosis -induced ischemic
neuron loss in a mouse model of CADASIL[J]. Front Cell Dev
Biol, 2021, 8: 627733.

PING SN, QIU XC, KYLE M, et al. Stem cell factor and
granulocyte colony -stimulating factor promote brain repair and
improve cognitive function through VEGF-A in a mouse model
of CADASIL[J]. Neurobiol Dis, 2019, 132: 104561.

LATIC N, ZUPCIC A, FRAUENSTEIN D, et al. Activation of
RAAS signaling contributes to hypertension in aged Hyp mice
[J]. Biomedicines, 2022, 10(7): 1691.

HOSSEINI - ALGHADERI S, BARON M. Notch3 in



2023,50(6)

v R, S o P B BT REBE AT 1 R 14 2 (A S i A 1 I sl ko ML A 5 e

http://www.jinn.org.cn

[22]

[23]

[24]

[25]

[26]

[27]

development, health and disease[J]. Biomolecules, 2020, 10
(3): 485.

RUCHOUX MM, KALARIA RN, ROMAN GC. The pericyte: a
critical cell in the pathogenesis of CADASIL[J]. Cereb Circ
Cogn Behav, 2021, 2: 100031.

FLEMING A, BOURDENX M, FUJIMAKI M, et al. The
different autophagy degradation pathways and neurodegeneration
[J]. Neuron, 2022, 110(6): 935-966.

MAMELI E, MARTELLO A, CAPORALI A. Autophagy at the
interface of endothelial cell homeostasis and vascular disease[]].
FEBS J, 2022, 289(11): 2976-2991.

PARK H, LEE YB, CHANG KA. miR - 200c suppression
increases tau hyperphosphorylation by targeting 14 -3 -3y in
early stage of 5xFAD mouse model of Alzheimer's disease[J]. Int
J Biol Sci, 2022, 18(5): 2220-2234.

MANINI A, PANTONI L. CADASIL from bench to bedside:
disease models and novel therapeutic approaches[J]. Mol
Neurobiol, 2021, 58(6): 2558-2573.

REVICI R, HOSSEINI-ALGHADERI S, HASLAM F, et al. E3

- 67 -

[28]

[29]

[30]

[31]

[32]

ubiquitin ligase regulators of notch receptor endocytosis: from
flies to humans[J]. Biomolecules, 2022, 12(2): 224.
BAGHERI - MOHAMMADI S. Adult neurogenesis and the
molecular signalling pathways in brain: the role of stem cells in
adult hippocampal neurogenesis[J]. Int J Neurosci, 2022, 132
(12): 1165-1177.
MIZUNO T, MIZUTA I, WATANABE - HOSOMI A, et al.
Clinical and genetic aspects of CADASIL[J]. Front Aging
Neurosci, 2020, 12: 91.
GAO DD, SHANG JK, SUN RH, et al. Changes in the
morphology, number, and protein levels of plasma exosomes in
CADASIL patients|J]. J Alzheimers Dis, 2021, 81(1): 221-229.
KRSHNAN L, VAN DE WEIJER ML, CARVALHO P.
Endoplasmic reticulum - associated protein degradation[J]. Cold
Spring Harb Perspect Biol, 2022, 14(12): a041247.
LIU X, YU JJ, XU LY, et al. Notch - induced endoplasmic
reticulum - associated degradation governs mouse thymocyte {3 -
selection[]J]. Elife, 2021, 10: e69975.

DAL R IR



