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BT HE FE 5 #TT Notch {5 518 B K& HAH <
JE 45 RNA 7£ F /R SR i 2% R HY AT BE A2 IR 12

SEHMRY B EILEVT

(V RDUAF FheisshBEbe, i 430079; 2 ) P ERHAT SHEFESER, BT 530021)

TE  BI/RKIGE (Alzheimer’ s disease, AD) ZE—F LA THN AT RER AT AT A0 3 N FFIE 2B 1 bk .
S HRFIE AL HE BUEMEEEEH  (amyloid B-protein, AR) VIBUEMIIZAERE, MAEAHKEEH (tubulin associated unit, tau) i
WAL S B B IR LT 4E4845  (neurofibrillary tangles, NFETs), LK K B2 J2 FIAE S5 25 N X A& 00 . il KB sle ke,
IR EFRIICIZI0R | 35 5 B Sas e n RE 0 T RSN, U E R ARG . BEE T E D S R L
FINE, AD BURBREES: LA, CRRACN™ ENAILTA S, YT EFRARNET B TERMR AN,
Notch {5538 B8V —Fis BE LR SF AR AR, TEARRRINTN . 7k . K& DA TS 2R e B R s sE i, HAH
TE AD W A AL AL SCEE AT . IEAh, Notch {55l #5340 RNA (non-coding RNA, ncRNA) HIFHEAER =4 21
HEMIREREON, FEZ RGP R 12 RIE . AR, 7E AD % Notch {5538 #5555 ncRNA FERITAHXT k= o R, AR ST
Y B2 FBL, B EZANTFERESWE, ARG TE AD o i 2 5 % B Notch i 0G5 3E R K HAH G neRNA, #4#
IncRNA-miRNA-mRNA VR, AT HAE AD R B b i PRI R BB ERL] i — 2D PP X 2853 1E S AD RL45]
WA bR BARTT T IS T AT PERIN M, LI AD M2 Wi RNG T R LT i) S
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Bl SR Y% T 2R %5 (Alzheimer’ s disease, AD)
JE— PR AR ZRIR T, R AR BRI
T PUEMFEE 1 (amyloid B-protein, AR) RKEE
B 1) 2 AT BE A CE AH ¢ R 1 (tubulin associated
unit, tau) If B BE IR 1L B B RR 28 A 4E g 45
(neurofibrillary tangles, NFTs), [f] i}k & K
K FRFEas, DO SR IX L0, Sy
Kk, BAALENIR LRINICIZER | 155k
i3 Mo 23 (0] g e 1 R BEAEREAR . BEE S AL RE Y
Jp, AD BB HRAFELIE R, T3] 2040 4F U
NECK I 4 800 7 1, BRI R RE S 20 i TR
R S N TS s s S AR iR M= P N R s
Notch {57538 [ O B UFSEAE A b s FE RS,
AR 20 B 22 [] ) AR A AR R A0 B A A T . 358
gk, AT BB (RZE DL R e di L ris A5 5 T
RYEE CHAER 2 AR5 A, Notch 55
T P R R TE AD 1Y A BLR o G E T -
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IR AR ST Noteh {5 5 38 #§ 75 AD H 1y IR 42 HLTH
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7 4 R RT B0 SRR WS . BB Ak, dE 4 A% RNA
(non-coding RNA, ncRNA) 7£ AD 5 VF LBk Kk
AR R 2 SCEEVE T ', 1 neRNA 5 Notch
FE AD ) AH B IR P AL AR A B0 22 00 .
I, ARSCETAEYGEEETFB, FIHATEE
D -0 BE AD H IR 35 5 5 19 Notch 3 i 56 PR K HAH
K ncRNA, i — 4 8 IncRNA-miRNA-mRNA ¥
P 4, Hi 2 Noteh 5 53 [ S HAH 5C neRNA 7E
AD TE RG], BRTHCNERR R, TPATHAE
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1 Notchf5 SN HEEADHHER

1.1 Notchfs Si& iR

Notch {5 51 B |12 A2 T30 HESh P AR A
i, R TEE AR R s B ORSY A 4 A
S50 % . %38 % Notch &Z 1A | Notch it f4/DSL
(Delta/Serrate/Lag-2) £ 1 . 40 L N 20 73§ .
DNA %5 & & 1 M Notch {9 8 45 73 S 4L il ' .
Notch Z (R 1E I FL2h ¥ A 4 FF (Notch1/2/3/4)
4R IX. (notch extracellular domain, NECD) . &
™) i A X
(notch intracellular domain, NICD) =432 i o
Notch FC A2 —Fl &G TR SF 50 4500 1 15 B2 1
3L 3 ¥ b A 5 (Delta-likel . Delta-like3 .

&L X (transmembrane domain,

Delta-like4 . Jaggedl. Jagged2), AH4PB4H A AT 8 i
ZAR G EAR P25 At % Noteh 755, 4 K I
TR el 5> 722 5, mA g ifiarz . W
1t Notch 15 518 2 AH AR 41 A =2 18] 38 TR i 8 42 20
% B 0 H L

Notch i 1% 1) 28 M%7 72 X FRA CBF-1/RBP-
T ARMAR SR A%, 12 BTG A ad F vh 28 = kB
PJ: a. Notch SZ /A N 5T 9 Hh A UG e B 28 8 IR 5k
R, FFEIRRE BB I T T, JEANECD
HI TM-NICD 21 )19 5 A b, S AL B 121K
b E B A, SR A)S, 7rd s H R/
IR R A Rl - o e 6 il A2 PR OV FH T B85 010 AL
AR B, Ho NECD AR 112 2 Ak 4 77 Xk R A% 5
c. 1Ml TM-NICD 7E y 73 WAl 52 G AR B4R T & AR 56
SWRETY), B NICD HE i S2 BUAZ e r, AT 5
CSLF; sk TR A REs A, DTG 28 314 Notch
FrEER (1),

.,_ﬂ_ ,'_

FSREREN ; FENSFHNEER
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NotchEo{k — ‘-,:_:; / - NECD
= T - I
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Fig. 1 Notch signaling pathway
El1 Notchfs S i

Notchili J% 8 1E b F b 208 = ai ), 2R AN X (notch intracellular domain, NICD), M5 CSLEE %N T & 5IKL 45,

PNIIR: e

Z MiNotchfEFRFEH . fIAMX : (notch extracellular domain, NECD); CSL DNAZ54 4 : [CBF-1 (C-promoter binding protein-1), Su (H)
(Suppressor of Hairless), Lagl, CSLJ; SRRIFFFERILHIGEH T . (mastermind like transcriptional coactivator, MAML); SkitH HAEHEM
(Ski-interacting protein, SKIP); ZMtfLH# (histone acetyltransferase, HAT).

1.2 Notch{5SEEEADFRIER
TEMZZRGH, Notch g 518 M AE R WM& K&
B TAEm LR . B A DL SIVATAR
KA 5 fuk AT SRR S T T R AR BB A ME Y. AR
RZ AD AHICAT 510 B rh e B 2 AP 5 A2 B

WEW S, 5 Wnt/BIEEE M (B-catenin) HFEAHLE,
Notch {55 W T~ 240 it i) B 442k, 38 3 9Bk By 1)
TR NICD {42 B R 53, T Wnt 3 4% D0 10 A2
FE BUREL PR SR IG T, W e ] Sk
FNGE ful 9 vh AR T O T R R UL 3 3L
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Bk, & ETFEEESHTHNNotch{E SEB R HEX
FEHEBRNATERT /R KR R AT BE IR 2 -3

fif (phosphoinositide 3-kinase, PI3K) /Akt i i
(Akt kinase, Akt) JPEAFE, J5& FE@LAK
PR U300 Akt DA G E 4 A7 15 I 30 1 tau 25 11 2o 22
WAL, M Notch i % A% 0% BE T 4ERp i 28 T 41 Mg
RS, AT BB IRRF SRS 5 T A 2 RAE , I
ADJREE o A, S0 RIS AR R BT
(mitogen-activated protein kinase, MAPK) /i /M5
S JE T B (extracellular signal-regulated kinase,
ERK) {554, Notch B 2 52 i 41 fitd iy iz B
JE T MAPK 38 [ D) {5 ) 5 38 35 1 388 e Sz 340 5 i
ZIuT- 5 RAER N "' Notch i fif HA JERT)
PURIRRE, A2 R BOE T 22y 7 WA BT B, Mi%
fitg (R 2 5 AB RIS AN T, X FPHLE ] AR
H 5 AD U BAE SUVE IR SCBE . PRI, AR S
i M\ GeneCards (https: //www. genecards.org/) %X

(a)

Notch

P& JE Fl MSigDB (https: //www. gsea-msigdb. org/
gsea/msigdb) HEEET R, LA Score {H K TF-%
{EL 18.245 99 H i brifiz, 753K HL AD BUEURHL
FINoteh 5538 FEAHOCH A . Bl F P 2517 Venn
G3H, RIS AEIEIA, 132] AD 15 Noteh 5518
BEAH G EURIE R (Bl2a). 2R)E, RN T
A STRING (https: //cn.string-db.org/) #4224 4
5T -8R A AE BRI 4% (protein-protein
interaction, PPI), K H cytoHubba {4 X PPI ¥ 2%
BT AN BT, IFLUEE (degree) HZ
e U 5 A B A T AT R AR EE (1 2b) . 456
PPI 255 UL K SCHRITSY , Notchl {55 4538 [H 75 AD [
KA R AL T AZ O ML, PRI AR SCHT4E Notehl
5538 FEAE AD HRIPE A TR, IR Il R
57 AD VB TEMEL

(®)

APH1A PSENEN

Fig. 2 Pathogenic targets of Notch signaling pathway in AD
E 2 ADHNotch= 518 B HR = %
(a) ADRYEUHE S FINotch( 538 B 19 Venn /3 HT, 158 ADH 5 Noteh (5 5l BEAHSC ISR LT s (b) PPIMIZK LI (degree) AZHYHIT
SHi%H . Notch3Z {4 1: (notch receptor 1, NOTCHI); Notch2Z{£2: (notch receptor 2, NOTCH2); Notch3Z{43: (notch receptor 3,
NOTCH3); aph-1 Al R#JA (aph-1 homolog A, APHIA); FEZEMGE T (presenilin enhancer, PSENEN)

AD Wb 2 2%, B R =0 7 Ui A E B
REA B . AP BETEMRE . Tau & H 5 B il
Vb AT PEREEER . AR Y (HE
H AT A — PP RS 4 1 A PRHL AR B AD 19 & A4
K&, XL AD J2& i 2 Foe B E 2L R AT 0 o
AR, HORMZ IR, AR &R R
& AD AL [EE B 1Y AR B E R AB H TE AR T
AR (amyloid precursor protein, APP) %4 B43ilh
TG Ay 43 WAl 24 A 7 AE T Noteh & 1 R FEAE R y
SRILERRIRY), JREMSE R I RNCIC R E
HEAEAH, Win# Noteh {5518 % 7] BEVH#E AD 1)
KAEKE, Brai g B RS s, AD B

T I X HE R B 28 0 Notch 1 KO FEAG, T 7E # 22
21 Yk g 25 A1 AT BEH IFR o Placanica 45 ' XJIE
i E AR RN BRIy A I B TR PEAG I, 25
7N, BEEE AR R3S i LD E] APP B9 IE PEXG 9 M )
#I Notchl AIE TR AD A R RAR A
(HZBR Ry WAL L) 5 AR SRR
P TCH I TR, & PR Notch {5 53 5 T i
LA A TRE 7, £5 ERTIE, Notehl f5 %3
BEUOE W UETE AD Hh R R HEMEN . A,
A A R[] T #% APP/PST /BRI Th L4, KR
12 H ¥ /N Hes1 i1 Notch1 25 P BH B B%AIK . Hesl
Ja ¥ DNA fr Brgik e s /b . [RIEH o &2 80,
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Notchl {5 5 Bt R fE ph L D) e e i h A EZEAEH
Rl Notch1 2848 /)N FR7E 25 0] 2% > FICAZ B 7 7 T A
BRpg e L ERESE AT W, Notchl {5 5 19 PRk
SR TE AD [ kA R i 3 O EH

2 Notch{s 518 ¥ A tH X ncRNA B 7

L “Notchl” A % [ K % 1] #£ Targetscan
miRmap, miRwalk, MiRDB ¥ J# gt 174 %,
T Noteh {7 5 38 #% AH ¢ il RNA  (microRNA,
miRNA) 2 BJ5, BB 2 T 25 % —
R I 4T Venn 2381 . Venn /0 rad #2 b, HERR Fil
DA A /0 HL T 25 2R 5 H A B0 PR e A8 S Y
miRNA, iz 2 3K 15 5 Notchl 4 3¢ 1) 36 4~ 3 4
miRNA (1. K 3a), 7F IncRNADisease % i £
L “Alzheimer disease” NMEER A, KRG HS
AD 1 2¢ 19 K £ 9F % %5 RNA  (long non-coding
RNA, IncRNA). i i StarBase i 4% 4 15 0 45 3|
IncRNA #I [i] () miRNA, #1542 1Y miRNA 5
Notch1 #H¢ miRNA HUAZ A1 2 5 24 1) miRNA - (4]
3b) , ¥ fx 4 miRNA, IncRNA, Notchl § A
Cytoscape3.9.0 2% 14 v, # 4 7] HE AY IncRNA-
miRNA-mRNA %% (K 4), 1Z M4 R
i 3% 4 N U RNA  (competing endogenous
RNAs, ceRNA) Ffi, Bl IncRNA 5 miRNA 354+
PEZE A, 434 miRNA IVER, Z&f# X mRNA
SO I (T E R N -l B 7o o
S B 5 Tz AR 2 R0 D fig B R Y a8

(a)
miRmap

Targetscan

b)
LncRNA_ miR

ceRNA J# i A ], Notchl 1 A% A5 58 1 i 1% 0
TR, HFRRA N AD VERE A HiE .,
IncRNA-ceRNA M2 457~ , Lfng/Notchl 7 AD &%
HLRI S FEIR PR . teAh, Noteh i % H AT
PR RS ML, NICD 8 561546 T I K 1 19
o R, B DRI TG R R R e . ZE BT
K, IncRNA - miRNA - Notchl #H$E M2 5 IncRNA
- miRNA - £ [ i i B 7E ceRNA L B A &
— 3k, (AR AR e L AR TR
DL R A ALE BT R 25 . AT A B TR
A B E AR 50 I AE AD W AR B S T
W1, J5E A TR E AD | 2 K 1 28 LR
o Mk A 22 S AL R PR EERRTESE S, SRS [
P 5368 S ) S [ PR T SR T B SR A K AD R
ST T 12—

£ 1 NotchITHEHIFMmiRNA
Table 1 Predicted miRNA related to Notchl

FEIA Tl miRNA
miR-1227-5p  miR-3149 miR-4327  miR-5004-3p
miR-1263 miR-3153 miR-449a  miR-518a-5p
miR-1290 miR-3163  miR-449b-5p  miR-527
miR-139-5p  miR-34a-5p miR-449¢c-5p miR-548an
Notchl miR-200b-3p miR-34c-5p miR-4514 miR-548k
miR-200c-3p miR-363-3p miR-4640-5p miR-5580-3p
miR-25-3p  miR-3663-5p  miR-4651 miR-608
miR-2682-5p  miR-3714 miR-4692  miR-92a-3p
miR-30a-5p miR-4326  miR-4726-5p miR-92b-3p

Notchl_miR

Fig.3 Prediction of the Notch signaling pathway and related ncRNAs
3 Notch{5 S8 K 8 X ncRNA KT
(a) NotchfF 5l HAHEmIRNAK T ; (b) ADHIZEAYINCRNAAYHFEmiIRNA S Notch 1 JemiRNA B A A EmiRNA
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FEHEBRNATERT /R KR R AT BE IR 2 -5-

Fig. 4 Network of IncRNA-miRNA-mRNA
B4 IncRNA-miRNA-mRNAR%&
NOTCHI1: NotchZ /&1 (notch receptor 1); MEG3: R FiLHFH3 (maternally expressed gene 3); SNHG14: #% /NRNA%E 35 [K 14
(small nucleolar RNA host gene 14); LINCO01311: K4#IEZMIBRNAL311 (long intergenic non-protein coding RNA 1311); XIST : XHufaifsk
IR 7R (X inactive specific transcript) ; GAS5: BRI 45 FPESE A (growth arrest specific 5); NEAT1: %55 B4 25 5 SRk 1

(nuclear paraspeckle assembly transcript 1) .

3 miRNA7ENotch{s S& BKiFEFHIER

miRNA & — 28 JE 85 H 5T 4 4 1) R 5 Ty 971
RNA J>F, 8% 40 2225 DT IR, HA &
PILRSFIE . BRI SR e, 2R DY)
r I S 3 4 2 mRINA A B3 a1 0K 40 1)
TERE SR AP R Rk . PR R, miRNA
S 5MRE . e, TR AET -SSR
PR, JER B AR A IR AT R 2 X
miRNA fIR AR LB, TEP XML RG T,
miRNA Z 5 kA | I RAE | AN 5OR 2
JJR TSI PR, HAGR R A T fEi i £
PRIk sl AD SE IR IT BRI KA R . It
A, WFFEIEEZEAA, miRNA 5 Notch {5 5 & 2 8]
FEFEA H P45 22 miRNA A {UAE Noteh 5 538
T S B PR B it S s BRI 4 v R HE AR
it K, Notch {55 i rhiF 2 i A2 o H 7 i
miRNA AR, R, #1845 miRNA-Notch P 4%
A Eh AD SRR PR AL B AR T AR .

3.1 miRNA5NotchfE 518 EHIHEE(ER

FHKEAL “ ( (Notchl) OR (Notch) )
AND (17 7324 miRNA, % miRNA 2 [i) £ &
ZHHOR) 7, 7EPubMed #E— A%, DIRERS
4E miRNA 7E 52 30858 H 2 Bk 5% Noteh 5 538 i#%

TEAEATE L A B miRNA (R 2 b HERR R R
$| 5% 5 Noteh {5538 [ I JC XK miRNA) . Z5 53
RI, T HIMAE4E miRNA 5 Notch {5538 J{AH ¢
9% Z 8 AEX miR-139-5p, miR-449a. miR-34a-
5p. miR-92a-3p FYHF5E T, X 2L miRNA T 53 K
BOR L M . FLAE . URSRE . 45 B A
TEMTESE, AR SR AT PR R R i =
{H miRNA fE7E KB mRNA 5, H £ miRNA
A A REAFEAE AR T, B miRNA A B4
AR, Wl R s s R 24
Y te . [FRE, Notch {55 i th N H 32 A= 4
PHPEDREN & 52 0, BN IR 2 BRIRYT T
SO, I, R4 47HT miRNA 5 Notch 5518
AR ELAE FH AR 9 3 B4 TRRRE AR DG AT, (X
[i] B 12,55 34 T miRNA-Notch #1455 /) 2% 75 HAth 5
HURI AR K . I, #89R Noteh 5538 41
2% miRNA TE 1 Z0R A PR FRgs e E T, Bl L
£ AD ZIRHLEI RG> F IR N 4, KA BT AD
Iz, T HANGTT R BB I VE
3.2 miRNAEEADH B KRB EER

miRNA 2 .76 AD B 5% AD sh i Al a5
#] T, AP KmEL
disease) AND (171324 miRNA, %> miRNA 22
[ K 22 8N OR) " 7F PubMed H b AT R A F

(Alzheimer’ s
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FHOC miRNA 7E AD iR ik, SRR R A, ¢
T miRNA J4% Notch {5 5 # B 75 AD HAYBESER N
DL, HXSHFHLRI SRR R >, Hi, &
SCa i T 5 A 38 42 miRNA 78 AD H G BLAT F 5T,
454 AD B 20 AL LA K Noteh 5 miRNA A4
HAE AR HA G A N A, FR ST miRNA 8 #2
Notch 5 7 X AD B FE 7R, DABIR AR
fifFNYRTT AD AT B SR R RN FH 7 )
3.2.1 Notchf 5 B AH X miRNATH T 28 & A

TEAD B, phao ke RRFSE
ki 2= 4 e H EE N RIEZ — . BF5R R, AD 3
BRI DL J AD A& il S &R TR 7, [FIET
K, ADMSEHEARE (Tau FIAR) S kA
(A2 VIR, B Tau 128 BE AR b 25904 35 15 H ph
R, AR I AL S 0T Pl 8 i A A0 i 4 5 AR
PR R A P T . Noteh {5 538 i O 4 IE
HITE IR IR S iR pp 28 R A vh R 5 5 B VE
miRNA 1y 5 2 A i 422 A 1~ o gk B e 42 28
A AR R, miRNA AJ DL i 4% k]
FLH 7] Noteh {55 i, 8150 28~ 4t o iy 38 5
oAl UnAE M2 BN AL, miR-124 58 i 157
T M X B 1 (AP2 associated kinase 1,
AAK1) /Notch ¥ 15 #f il 7 2= v 4 28 T 41 Jif 53
£k %5 miR-342-5p B IA A2 Noteh {5530 B (19 R ViE
BN, S5 AT A ) v () R 4 R TR f o
G LAY A3 Ak, TR] B g L A B s e B
miR-449b (4 # I T 1 3 Notch1 2 3K 42 #F pft 4
FOPR 40 B A 14 5 22 . b A, miR-153 38 1 41 il
Notch i % S5t 431 Jaggedl 1 Hey2, fiE# &4/
BRI Eh b 28 A2 OF el HOA R RE 7, $/R HAE AD
SEIN RS VR TEIRIT I o ik B fff oy 2 ]
#5757 miRNA 5 Notch {5 53 i 7E 9 77 # 28 & 2E
SRR 2 A BN, PR, IRARRTT
P Z B HLE, LA AD W3R 97 S5 4R0RT 1
A

Notch #f15¢ miRNA 7£ AD H il 5 F ik S 8%
fipk ] AN e AR AG BRI R EOAJIFRRT, 1 miR-34a-
Sp A L IR ] 5 Al T 5 P A S A S PR Y A O B
#H H 2 (vesicle associated membrane protein 2,
VAMP2) F1% fih 45 & #5 H 1 (synaptotagmin-1,
SYTI) HIFIRAREIRTEfhmT 3814 B, LI A miR-
30b-5p 2 2 AD HYZE AN KN S RERERS . 1M
miR-25 % Fl o M W A KB F-B
(transforming growth factor-B, TGF-B) {551 % LA

J PTEN %t A (phosphatase and tensin homologue
deleted on chromosome ten gene) 815 i & 2 FE 4=
£ A ¥ (insulin like growth factor 1, IGF-1) {55
M GOl AR HE AR 2T R 2 R AR a4k B 5y
AR, miR-200 ZEAERNZE KA b e A 58
JREE AR R R SCBEAE T 7, H miR-200b/c 1]
3 I L o] 41 A% B AR 25 1 S6 B B1 (ribosomal
protein S6 kinase B1, S6K1) ks> AB 7/
s ABIE A IOz B DL R R,
% miR-34a-5p. miR-30b-5p. miR-25 %% % Fil miR-
200 ZGEAE T T AR 7E AD i A b R H5
BEAEH oAb, Al AH OC miRNA ] 58 2o 5 n]
Notchl WM 28 & 4=, 4l miR-139-5p AJ 3 i 4111 il
Notchl #fil #1282 & £ %, miR-449b A #L[i] Notchl
P Sl o P g 7 B R 28 A B DR S T
WS HEM] , miR-34a-5p. miR-30b-5p. miR-25 K%
1 miR-200 Z 7% AT #17] Notch 1 1] #7728 [ (14 476
MMM 2 LA . 25 LAk, miRNA/Notch i %
PR K A AT RRRIR YT AD IV TE R4
3.2.2  NotchfF T il HAH K mIRNASGE 22 JAE
P25 JERE I I SR AN R A S
I, EAEPRME R G A AE R A= B
I o ELIE B ) SE S5 IS BRI S5 240 B T
HZMRERT, FEERZITTH MR, N
TR T #R 2T iR AR AL LA SN FN D REFR A .
HRETAFR R, i 90T 21 ) AD 1Y 5 2
R, WAEMLRAET, /NS 5T 4 A i B T Ak i i
ABWEFRRE T, FEABMIVIA. 4, HNERM
FE T B Tau 25 1105 R 10 AH SC I Ik B2 06 5 3K
Tau 85 A 58 AL ARV, BALA
APP 1] | i -1 (P -site APP cleaving enzyme 1,
BACE1) Wil Rk FEABIS AP BRI
220 . miR-34a-5p 7E AD & Rk LIS
BACEIL (1 3" Bl 3% X (3'UTR) 45 & B LI 3%
ik [REE, A S E A A A ek 2 A2 AR 2 1)
T, WRESHESH ARV E B %, ST
FeR TN REI I | TE M FEAS P A 28 AR E
A, miR-34a-5p ik ATVE AT R A AR AR 40 AMP T
1 1) 2 1 T 3 i (AMP-activated protein kinase,
AMPK) . # AT kB (nuclear factor kB, NF-«B)
HEMA P RIESY . LA AR5 KRBT, miRNA i i
YEH T T U EARTE AD 24E h AR E/ER, M
A IX AL 4% S AEAHSE miRNA #YRIKTRYT AD
Al RE T BIR YT HE S . 455 miR-34a-5p & # ik 1]
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Bk, & BETEEESHHINNotch{E SEH R HAEX
FEHEBRNATERT /R KR R AT BE IR 2 -7

1R AD 1) IR LR A b, HAE R BB
1 miR-34a-5p 17 Notch {55 5 20 H A0 i A 2%
5, NI F BOR AE R 40 WA 25 6L ', 7T UL miR-
34a-5p/Notch/#R JiE [ T3 i 1] fE7E AD " & 5 3%
HEMMER . (HIZR A2 50T TR A AL
R, M EGE— LRy uE . Ak, miR-92a-3p
i 35 4 1) Notch1 3G FIA 2 -17A {5 54 2E0E JR
PR BSERE AR 4 5 ik, Mg RAETE AD Hi4
WA S 24 O A, O T A SOSTRA
PRARPEIR I R RHLE G EEL, [FH) Noteh {5538
% ] BB & miRNA 38 18 #1 28 98 5E + T AD & A 3 i
A BRMME RS , X I RRTIRYT
MG T B LR AT 1A .

3.2.3  Notchfs 5 [ A 5 miRNA P K 4 Ak 17 #
K-

SR SO R R P P AR T M R SO TR R
RGBT R R G EIREE S, 2 m
AT, WA VT 2 2R T s L~
M FEEHNZE S, fEAD AN, S LR 0 T
T4 200 (R GBS ST X B T R e A 25
TR, miRNA 7] LSS S AL B R 2 1Y
2 TSI T v B~ SN i S v N g A il N E e = R i
J1, Mg, R REEXEE

AR H AT A 2 AD B SCEEE R, AT
IR ZEIRBE . RAE NV ORAEHE AD (1% e
FAE IR, TE AD H R AB &b B Y R
(micronucleus, MCN) F1 /)N B #2558 40 ffd
(Neuro-2a, N2a) H', miR-34a-5p 7K “F [% 1K ,
BACEI mRNA ikt . M InAMERALY) miR-
34a-5p [ BACEL J#55 AR 1755 0 AL T~ A4
AR R Y, it Ah, miR-34a-5p B0 Noteh 1 {2 #F 1%
R4S (reactive oxygen species, ROS) FHZ I
L3 T 55 O LA A3 Y. miR-139-5p 38 ik 41
Notch1 A DAGRAPBE RS /S B 32 AL et s 7
11 miR-139-5p 1% - 938 3 1 15 Notch 1 I K FlU ik
b 20 A RN S 0 SRR Y (Hak s
miRNA 7£ AD (1) & A & & 47 2L R AL I
T IR ARRFSE . 454 miR-34a-5p. miR-139-5p
i o 5 Notehl 25 #2814 BF B
PRI K, miRNA G 1 Notch1 835 AL 1V 1%
A RESEHRIT I AD PR HE— 2B HIF5E 7 1l
3.2.4  NotchfF 7 i H AH X miRNA I 45 41 i J&] 1 1
T

AR T R R SRS A AE YR R B R

Wh AN AT /D () R R A R AE T HL I . O AR SR
miRNA /E 4 4 T ) EE A, AR AN
(7] A PR A A 2R Tk v f s o il
MIEEVER . 72 AD B iKY, miR-34a-5p K1 |
P, E S 2 P T 1 BCL-2 (B-cell
lymphoma-2) , HAHfl 22 bt K A<l DL S TR A5 B
F5 A 1 (silence infor-mation regulator 1, sirtuin
1, SIRT1), Z5@1 AB A=A FUElER, W
5 Rho A 5 % il #25€ 85 1 #4 B 1  (Rho-associated
coiled-coil containing protein kinase 1, ROCKI1) .
AMPK . NF-«B m ADAM 4 J& Jik fifi 45 #4 5% 10
(ADAM metallopeptidase domain 10,
ADAMI10) V. BgAh, 7E AD BE H A AL B
MCN FIN2a i v, %8 /b IEA A4 miR-34a-5p
REAS 0 10] BACE1 IS 55 AR 75 S 4 i g8 - Fn &AL 1z
W, T Dl miR-34a-5p i i #E T T8 1 BCL2
FBACE1 JA# AL I8 T A AL N [, miR-
30a-5p tH 4% 1E BA 3 1 T 8 ADAMI10 1 SIRT1 K il
il JE € A AR 2R AR R AR, AT R 2 AR, i
] 520, R miR-25 LS AR P T A
T- M98 25 H 53 (tumor protein 53, TP53) & HA»
JR gD P2 TT IR TR AR Y T miR-139-5p (1) I
138 23 A5 Noteh 1 9% K BRI E ph 2870 A & P
SRS TR T Y A ERY], miR-449a A]
FIE 3 Ao L [ 240 ) B0 2 11 D1 IR 1l R R 40 L 5
4 25A (cell division cycle 25A, CDC25A) >k
FEAERRZ T T, Al , 72 3xTg-AD /MR K ik
%SG RN T 10 miR-449a 1 5 Wi T 15 AD MG
() 27 > g AZ B BE ™Y o A ARSE R B,
Notch {5 538 B U8 15 #2815 508 A Mg 35 5, [] Asf
TEANME IR T > 28 LT, Notch {5 i B AH ¢
miRNA F77E 38 2 A F T e H S8 A 8 42 20 A 04
TR AD A JRAGEAE AT T7E . 1AM, miRNAE
PAIEITEZ RiaE rh e 2k, Bl Ji i 9435 e
240 M 1 GEFI R T2 5 R A R Ré o 1 miR-139-
Sp £ 2 [ 95 141 i1 Noteh 1 0 5] 21 fib 14 7 FE 45
V2 4 L0 TR A48 LS S BEL A . miR-449a 7E
ARARIEE . P06 Notch 9 4 i A 38 58 A= 28,
PRI T 7', I, miRNA-Notch-Zil f i 1-7F
PRI AD (9 AL L] RRAAAE R R BN (B A 1Y
%, i T AR TERXE TR TR R I AEAE R K
Wi

zi F Rl , miRNA i i 877 Notchl 7 AD 11
AR R R EEAEN, THRTEM & K
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AL M RAE . AL O A B T A T (3R
2. BI5). TR, BEE AW B AR AN W R
B, miRNAYERH Rk, G5ERWAE, i
2 FAE Y B EOR T B E M 2R T TR
PR T ). BARGIGYTY, miRNATER
PR R IR A T R D R R AR T . B
> miRNA HEHE [R] B 842 Z2 A0, i — -
PR 7] BE A7 B 22 miRNA (938 . X Fh &% 211
PR O R AT miRNA BEAZ LAE 5 RS 40 19 77 =0 4y
LR 2R B A B AR . KA, miRNA LY
TELHML N RS E PER A 8w, AT DARFE g
M SERFe ik, SEEIARTARTTRCR . L, TRADF
%% miRNA 5 Notch i # (144 B./E FH K HAE AD i
FLURMLSEL, B B T & B RS R 12 W 5697
FE.

4 LncRNAZENotch{E 518 A= R #91E A

LncRNA J&—28 K & #5200 nt AN HATHE
ML RE TR RNA 41, A BF5EEM, IncRNA
VER IR B g, WX s L | s
e SR AT BB i AN TR A5 v 45 2 28 G T2
MIVERT 550 AR RAFSE &3, IncRNA 78 4
Z RGP EEHEE/EF, HIncRNA fFEAKIE S5
AD TEN R ZFhZERIsh 25 A ¢ 0 T AR
1, IncRNA 5 Noteh {5 53 [ 2 [ £7 75 52 24 (W) 4
HAER, TEAEVEL A BT P AR A R
R, #RZ IncRNA #E 1] Notchl A HAH ¢ miRNA
7E AD SR R TR TH IVE R, S i LD
WO R TR AR B 1)

4.1 LncRNAFEADH B R KB ERR

LncRNA #{IES27E AD 58 3 ol sl Ak v it
P 5 AR Al Tau #HOCEE A, S H5BEMBM ALK
Jig e Sl — B4R IncRNA 7E AD HIHEH, A4
XFEIFE IR “ (Alzheimer’ s disease) AND
(6 A2 HE IncRNA, % IncRNA 2 [a] 465 212
OR) ” 1¥ PubMed " #1745 245 B HH5C IncRNA 7F
AD 1 FRIE . kKRR KM, T IncRNA J##%
Notch {5 5 5 7E AD H I WF 58 hA0UL, HLXEL
SrFHLEI A BRI R T A S Z T T
IncRNA 38 128 1847 Notch {5518 1 I8 15 9 20 35 56
AT R PRUE, ARG BT 9 58 22 IncRNA
£ AD FIEVE BT, 4546 AD & 2219 &ALl LA
J Notch 55 IncRNA F AH BLAE F 76 H: Al 5993 b 9 1
FH, #R5Y IncRNA J44% Notch {5 538 & X5 AD (¥ 7E

i e
4.1.1 Notch{5 5l B HI G IncRNAJRFE M £ K A=
LAEkR, BORBZ TSR], IncRNA TEAf
G M ZAB I T R3S B EAE ] . LneRNA il
o 525555, PRI P 2T A Y 3 BE A A3
b, BEMSEN AR TR AR S A BN, H1918
ik p53/Notch 1 i % BH AR BRI XU 80 28 4 A 2k
TR A, FEBRIMAERG AR, Ak H19 AT
il p53. BCL2 M ¢ X % 1 (BCL2-associated X
protein, Bax) 2 A JE 101 25 11 AR i e 41 )
F 1 (cyclin dependent kinase inhibitor 1A,
CDKNIA) 51, [R] W Notchl [ 15 41 [ H19
PRGN A2 A g s A T
7E AD H, H19 7] G838 & 25 LAY AL 52 I Noteh {7
SRS, WM TTRY A TR R 2 R R
AP A Z T, R R 2
JCRIAEIE A FRA o TAZ S5 BELH A5 5k A 1 (nuclear
paraspeckle assembly transcript 1, NEAT1) [RJFE7E
P22 Rt v R R SR Y, NEATI #E [A] miR-
124 V4% Wnt/B-catenin {5 538 75 HE AU {2
PERRZE T A MRS TR R 34k 5 [RIET, miR-1244F
N NEAT1 HU3EAR, REAEIE T I8 75 NEAT1 i 3R3K
] P45 H I E . X R BB ML) AN LH 35 T NEATI
TEMZ AP, 2552 T e R
ISFIE S E BT . WAk, 7EAD Y, NEATIA]
&0 miR-146a/34a 173 1-IE 20 410 AR 75 B 2 /g
IR IREARE, JFE NS RS SRR UL A
1 (receptor tyrosine kinase-like orphan receptor 1,
ROR1) (1L, 1fii ROR1FEIAT S IR . #h2
GEFIEAIANEE T pih 22T S A 3 P R FEVE T . kg T
UL, NEATI 15 IV BURN #2835 i g 37 vh R 45
ZAEM . 1AM, NEAT1 i HiR 4% 1 NEAT1-let7b-
P21 Bl 75 A 22 T 4 ML 1 38 5 b W] A O 4 i AR
H ', i Katsel 7 ZEBF 58 K BE, NEAT 1 ANUAE #E
ML T AT, EREMEHF I 58
JEE IR AN o AR 0 2 HR ORI P NEAT 1 %
K FREAR, JIF ELAEBE R D 5 i Joe 40 i 50 H: 1Y) Uk
A, X AR E— 20 R W NEAT1 75 #h 28 & A 0 2
THAEZEREDGE. & Lk, NEATL 5
miRNA (%0 EL A AT 38 2 4% Noteh {5538 #
MR T AR S 0k, DT T 245405
J& B i R ITFE AD WP 48k A v R 35 B AR
Ho ARG 5L 5 (growth arrest specific
5, GAS5) TethZe kLRI A1 BRI,
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FEHEBRNATERT /R KR R AT BE IR 2 9.

JCH IR A W L IR PR 2 T A o fead fE v 7
AD i X R 24 R S BON AT RERS Y O
SRR, WL BL, GASS (it 2k n] {2 kg o pf
ST U Mo, IR R 2] 5id 12
e . GG RS BN S SRR ST, NEAT .
GASS5 7] i 2 #1 [] Notch i [ &% #H ¢ miRNA, HI
GASS il i 4% Notch {5 5l i, e b D2+
Yt b SR, SRR RE IR, AT
BESEIRYT ADHT AR

Zi BPNA, IncRNA TERIZ & A RYVERT H 25
ZHRNEM, FEHDEE S Noteh {5 -5 j#% 1
HAHE miRNA, 52 0 fift 28 - 40 i 0 3 4 5 o4k
PR 2B B R . H19, NEAT1 il
GAS5 % IncRNA R{UTE AD A48 A v R 1 5k
YEFH, 60T BE R ARk i AD 36 Y7 $2 435 69 ¥ 45 A
M
4.1.2  Notch{F 538 B AH CInc RN A BB 28 AT

P28 RAETE AD B9 A ANk JE i 35 28 SC F L
MIVERT, RRELRYPRZESRE BN R /2 AD 15 — K
PRRFIE, AT D2 20 M SR AL R 4 L P o 22 2
A 5T R, IR SR 4 it RN o 28 R A
RIE, TCRUEMETEER, s sisit e, prorii,
IncRNA 7E#1 28 58 4 h R 54 E2AEH . 7E AD
KRS HA Y, B:REHREKN 3 (maternally
expressed gene 3, MEG3) WJFIEFEAR, itk
MEG3 AN A A 25 il V5 P 28 50 i 3L 45
AT B T R A 6] 5 A e I HIEIZRE ST . MEG3 38
T REAIR AR ZRIR . AT S AE 5 g Rl AR AR S T 2
LR AL, MEG3 EIRE ] PI3K/AKt {55
T PRI R 2T I AD i S22 BB
BT 4 R RO, R A RS . X BB AL R
MEG3 1] GE3 1 Jali /> #ih 28 S iE AN 2 ondbifl, ol
AD B H NI TIfE 7', NEAT1AE N ) — A B %
) IncRNA, £ AD % #ift 28 5 5iE kg 5 CsEVE .
NEAT 1 AR o 30 miRNA-193a 4 S A FR B
T &N T 45 & 1 (CAMP-response element
CREB) /i i 1 # 2 35 5% A ¢
(brain-derived neurotrophic factor, BDNF) FI#% %
SRR FL R 2 F 2 (nuclear factor erythroid 2-
related factor 2, NRF2) /i A L0 )5 1 (NAD
(P) H quinone dehydrogenase 1, NQO1) i#Hp, fiE
WA B M T . REER N . AR,
NEAT1 ¥ A Sy 94145 K 738 2 9% 75 miR-124/BACE1
Hh, fRUEADRAERRE T MR, XY@

binding protein,

PRI IE R % SR (X inactive specific transcript,
XIST) DUJ 3 3k o428 /) J2 Joie 40 i ML1/MI2 i A R ] 42
RAENE o F P8 XIST i i miR-107/PI3K/Akt i i
PET /NS T R A RS, A S8R AR, 15 T
ORI 2SR 2 e Ah, XTIST B30 2R 4 18 1 miR-
124 3855 BACE1 %3k, #E— LA T 0 28 2 A5E F1
AB B . & N/ RNA 15 3 & K 14 (small
nucleolar RNA host gene 14, SNHG14) 7E AD H{y
VER AR AL TR A . P95 K3, AD &
HH SNHG 14 1 3k 512 8 J5 A I DI RERY T FEAH
Ko FEAPP/PS1 XU/ HT, SNHG14 11 i)
Wi TSR H NI RE R4 E-] . SNHG14 195
FRWAMH T AR (interleukin, IL) -6, IL-1p
HIfBE RAE I F o (tumor necrosis factor-a, TNF-
o) FRIEHR TR, R SNHG14 £ AD 11
SAE I P AT ARG 7 TS Sl i R AR
SNHG 14 BJ7KF-, Rt el N R ig Ry b 48
FEWG 3o BEAh, NOD M AZ IR HRER 11 2544 3 AH O 2R
FH 3 (NOD-like receptor thermal protein domain
associated protein 3, NLRP3) J& 2 ¥ I Jii 4i fifd vp
miR-223-3p (1) HAZ AR, SNHG14 1] L FE 24 miR-
223-3p W4 T4, HIt, SNHG14 Al#id 5 miR-
223-3p AH ELAE FH 30 i 52 S BT 40 il NLRP3 % P
AN N

28 L Arik, Notch {5 518 % A 5 IncRNA 7 #if
ZRAEFP B E h A EEA/EM . MEG3,
NEAT1 ., XIST FlISNHG 14 %% IncRNA 1E#1 28 44
I R AR R OCEEVE A, {HIX 2K IncRNA
5 Notch {5 i % 2 AH & miRNA 1940 5.4 FH AL
WFTE R D o 254 T o 45 5, X 26 IncRNA 5
Notchl M 5¢ miRNA 2[RI/ 76 AH B AR FHAE S, H
TEFGRE PR TP B RAE. L, IncRNA-miRNA JE
JI P Y 5 4 I 45 38 3 R4 Noteh (5 5 3m 1, 71
M2 RAE, NI T AD & 4E KR, %M VE N
1RIT AD IS TEISAR , (EAFIE— RIS .
4.1.3 Notchfi 51 HAH O Inc RN A M 48 AL M

RGBT R, AD s BUR Ui 2 H 45
AR FE R ST HEAT, (AR AE S A A B A B
F, FACNRURE A PR s R, A
A7 8% H Rt A & AD FISCEEE IR, T i
HAZINIE | JAE SN A AR ORI E AD 1Y %
J& 7, LncRNA 7] LLiE 3 5% 4 miRNA I 15 £ 2
SHUEACB SRR, X2tk . A
WEPEECEE, MR, £ ADH, NEAT1 @Ik
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i 11 3% miR-193a £ 5 B9 CREB/BDNF Fl NRF2/
NQO1 il FE g/ DAL Teii A . s 9 i AN A8 AL
P, 1 Sunwoo 5 7 E B, NEAT1 i ik f
7 Neuro2A i H,0,35 SO S AL . AR,
MEG3 |- i3l i 410 PI3K/Akt {5530 s /Dl 28
JEFIAP e, B AD BE AT e
XIST PR 55 AP, i 2 # [] miR-132 55 AR 1%
PPN KRR U Z T O E: 2 N = R AR &L ok
7=, AI UL, Notch #2¢ IncRNAYER ) iz, il
P HUARAE B, ARE RN R A AN . S 4b,
e A 6] By B B9 H 4= #2 %  (Parkinson’ s disease,
PD) HET, INE W LSNE I NEAT1 ik
9, LB NEATT A #) MPP*i75 3 119 PC12 4
i A 7 K S AR AE TR 4l 0 X R
NEAT!1 5 #1258 22 G2 9500 N 50 T v 1 S8 AR B oK
SEAELE R VI RIE, (R A58 15) Noteh {5 538 #% A AH
K miRNA B35 4801k 17 385 0 B i 7 22 5 I () i
5o HAWFERY], Wk SNHG14 i i1 miR-199b/
IKALE -4 (aquaporin 4, AQP4) Fihi il il ¢ 4 A
SR N SRR R I PR AR 47 s A 1-H R4 R
-1, 2, 3, 6-DUEMEIE (1-Methyl-4-phenyl-1, 2,
3, 6-tetrahydropyridine, MPTP) 4151 PD /> i
B A MPP' 7 3 19 SK-N-SH 41 g v, & A%
SNHG14 8 NFAT5, a1t 375 miR-375-3p, PJfig
AR i MPP 75 5 19 9 i BN A AR AR I S 4 o
MALH] 7, SNHG14 3 i3 3 7% miR-375/NFATS
755 MPP A G s it s ™5 b4k, 7€ MPP”
Ab PR SK-N-SH 4t fitgh, @bk SNHG14 i i:f miR-
519a-3p/H WA X FE K 10 (autophagy-related gene
10, ATG10) W45 Ak, MM 22 fif MPP* 55
() SK-N-SH #fi i 5t 17 ** . £ I, X 4% IncRNA 7£
PD AL R EZERVER, T AD #1 PDAE
PRI R D8 DR AR A N S B A 2R R A TR
FHIE IncRNA 7E AD H 2 75 47 78 250 1 1 FH 2 ik —
A HIRIESE T 1]

ZE Lk, EALRIIE AD I & AR Kk JR i
FHHEEM A, 1 Notch 7538 F{AHOC IncRNA, 401
MEG3. NEAT1. SNHG14 %4 IncRNA jifi 1: A [\ 1L
Tl PR AN RN SR SN, Ul 2% P 2R A TR
A FEERE . AR, M ] 3X 2L IncRNA 4% Notch
{5 S MPKIRTSE , BN AD BIRY 7 Bk 7 2
4.1.4  Notchfs 51 B HH 5 Inc RN A R ¥ 241 it & 301 Fn
YR T

AD W] STz T, (B ALK

FomHLE = AR S, PP C R, miRNA-
Notch- 4L A T-7E AD /4 & i HL | H T BB A7 7E TR 5
M2, 17 IncRNA & 75 figii i 5 miRNA AH B AE A
PR AR R AR5, DI 5 4 e J S0 R 4
PRI AD 19 & AR5 R R E AR 2 — 2010
%, WFREERM, MEG3 (1) LIRS 2 ol 2 o4 i
JEIA AR 5 | R RBEAE PR T, it 25 B ol s A2
T MEG3 I HIBRFEHE T, T AR 22040
ML E 2 o ZAEE R AD R YT SR HE T AR IR YT T
2 AABIE R, NEATI i3 5 miR-27a-3p
FEAER, 45 SH-SYSY 20 A 4 20 At 0 - Fnsiy
18 A UURURN Tau 25 FIBERR LRGN, M2
AD R R, HAh, NEAT1REA%S 5524 miR-124
miR-107 Fl miR-27a-3p M 53F 145, ¥4/ AB Fl Tau
HABERRKT, 5350 AB ST AL I T A
MR TTANNENG Iy ™, X ERFSY R, NEAT1 it
ZEHLHIEAD M EE S R EEEZMAO,
AN, AEBfiE TR X, XTST i@ 1] miR-25-3p
P $R 5 . 7E AD @R XIST AN AT LA il
miR-132 55 (1 il 2 B AL 3, 18 AT AR HF
IR T Y. ZE B, XIST il 5 H miRNA #1
PoAH EAE R, R aF AR T g5 A T
XIST. miR-25-3p AJAH A AF 4% Notehl, P #E
I IncRNA-miRNA-Notch 1 #4245 A EJ& 14T AD
TS TERS A . Ak, KEEIES % RNA1311 (long
intergenic  non-protein  coding RNA 1311,
LINCO1311) 5 miR-146a-5p A% 4H T 4F FI £ AD fY
PP A EEE L. 7E ABL, 51 SH-SYSY 41
BRI LINCO1311 B9 | 4 F1 miR-146a-5p 1 T
PHREAE AR A MR T W M S 1S L) S APP
RS . (A ERMZ, miR-146a-5p (%
iKW T LINCO1311 X fi 28 451 9 AR R, 48
7~ T LINCO01311/miR-146a-5p i 7£ AD H () 5 22
TVEHT

Zi L rik, Noteh {5 5 38 [ A 5¢ 1) IncRNA 7E
PP AR . AN IR T LA R e BE P AR
i AD SR SR HE T AA (Fk2. BS) . il
IX 26 IncRNA i £ WAL 45, T LAMCE AD %
FAERHAAR S L0 IRY TS AR RIS Ry i —
HER X 26 IncRNA 5 Notch {5 S5 W E &, I
TR ENFENIRIGTT B IR /1o IncRNA il i
5 miRNA A HAEMH . 877 Notch {5 53 % & H AR
KIEH, SHMERA . MERAE . AN
MOE T A AR, M AD B R AR S iE R [
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If, IncRNAWYBFFE 0y AD B2 I Sia et HARZ 2, BB B R BTl T 55 % B
TR . 4810 IncRNA s B9 Noteh {555 B, MoRBEAIRIRI . ARKAIFTFET Zdt—1L 0]
W PEAROCHEA , TR — RO BRSO E o It B IncRNA 5 Notch {5538 % 2 [R] ARG A 42 G 2R
b, IncRNAE A PR i W07E AD B A v ORI HAEAIR P L 2 e S A
WHEAW S, SR, S IncRNA7E AD H 97EH]

% 2 Notch1#EXncRNARIIHEE R 4> Fitig
Table 2 Discussion on function and classification of Notchl-related ncRNA

it JEASRNA ZE R
miR-25-3p miR-139-5p miR-449b-5p [32]
g RA ] ) [34-39]
miR-34a-5p miR-200b-3p NEAT1
[64-68]
miR-34c¢-5p miR-200c-3p
PREE 98 RE miR-34a-5p MEG3
GAS5
XIST [41-44] miR-92a-3p NEAT1
[70-75] AL miR-34a-5p NEATI1
SNHG14
XIST [46-48] miR-139-5p MEG3
[77-82] S i FE 5 A e miR-25-3p
[51-57] )
NEAT1 miR-30a-5p
[84-86]
SNHG14 _ ) miR-363-3p
miR-3163 XIST miR-34a-5p
miR-449a LINCO01311 miR-92b-3p
miR-449¢-5p miR-139-5p
MEG3 FAn miR-2682-5p miR-4640-5p miR-4726-5p

HE
Notch{=S EEEHEmMIRNA \
® #5

BEEE

-3p  miR-30b-5p miR-34a-5
miR-449b  miR-449a  miR-92a-3p

) — : -
¢ v | L wess LN
‘ ?EJI]:F]L
—— &)= 8
R Pl R A ER AR

Fig. 5 Potential pathways of Notch signaling pathway-related ncRNAs regulating AD
5 Notchf5 5B XncRNATHIZADA B E B ZE
MEG3: #} & # 353 A3 (maternally expressed gene 3) ; SNHGI14: #% P /NRNA 5 32 % A 14 (small nucleolar RNA host gene 14) ;
LINCO1311: K#EdE4i B RNA1311 (long intergenic non-protein coding RNA 1311); XIST: XY (a2 G4 F44 57K (X inactive specific
transcript) ; GASS: BRI HI 4 FPEILIAS (growth arrest specific 5); NEAT1: 1% 2% 341 % % 57K 1 (nuclear paraspeckle assembly

transcript 1) .
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5 FHitH5RE

Notch {5 73l O IR S 2 5 2R A B # Y
P, HSREBISEAD B A LRIy G EE
A, AR, neRNAE R ELEWIHER T, &
R A 2B AT PR BRI AT RIS o AN SCaE i X
Notch {5 53 % AH ¢ ncRNA 34T 70 - 25 58 4H 56
ncRNA X} AD KCHEREIALS] (P . Mg R
iE . AARRLEOMANIEI T 2 S CHAE AR
HTEEER, &3 ncRNA 5 Notch {75 518 % 2 [i]
(1) 28 S 42 T B8 A AD W6 7 B2 AH 8T 19 % A% F1
Peo BRI, ARSCH) F R BRAE T M AN 4 Notch 7
Sl B Y Hofth % 4> (40 Notch2. Notch3) A HAH
K ncRNA & [FIFEAEE LRy IR EALE], 5551,
H 1l ncRNA il 1 45 Notch {553l 525 AD 1Y
B AT . B, ARRMHTIE N & EF LA
TIA T a 856 24 HARTFB, RE MG
&5 Notch 15 510 B A1 5 19 HoA neRNA, FFHEEH:
7E AD K H A A 2838 41 05 v 19 sh 7S T4 I 2%
b. 3 15 SEEE B UE neRNA 3 153 45 Notch {5538 % 4E
2% AD M A 2R AT TR R A T REME, KR
HAE IS WibR & AR 5 A R AN EL; c.
T R SE LA ST R S A I RV, T R BT
ncRNA 1) R HAZ WA G5k 50114 ) Noteh {5 538
PN T2 YRR IR YT R NG . B1Z, ncRNA
Y5 Noteh {5 53 4 19 A EAE FI7E AD H g s AL 1
SERTIFSE IS . B BRI REL RIS TR A
BRI — A ER A 45, A AD Y5
IMTRNEY TSR 0 BB R
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Abstract Alzheimer's disease (AD) is a chronic, progressive, and irreversible neurodegenerative disorder that
typically begins with a subtle onset and progresses slowly. Pathologically, it is characterized by two hallmark
features: the extracellular accumulation of B-amyloid protein (Af), forming senile plaques, and the intracellular
hyperphosphorylation of Tau protein, resulting in neurofibrillary tangles (NFTs). These pathological changes are
accompanied by substantial neuronal and synaptic loss, particularly in critical brain regions such as the cerebral
cortex and hippocampus. Clinically, AD presents as a gradual decline in memory, language abilities, and spatial
orientation, significantly impairing the quality of life of affected individuals. With the aging population steadily
increasing in China, the incidence of AD is rising, making it a major public health concern that requires urgent

attention. The growing societal and economic burden of AD underscores the pressing need to identify effective
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diagnostic biomarkers and develop novel therapeutic strategies. Among the various molecular signaling pathways
involved in neurological disorders, the Notch signaling pathway is especially noteworthy due to its evolutionary
conservation and regulatory roles in cell proliferation, differentiation, development, and apoptosis. In the central
nervous system, Notch signaling is essential for neurodevelopment and synaptic plasticity and has been implicated
in several neurodegenerative processes. Although some studies suggest that Notch signaling may influence AD-
related pathology, its precise role in AD remains poorly understood. In particular, the interaction between Notch
signaling and non-coding RNAs (ncRNAs)—key regulators of gene expression—has received limited attention.
NcRNAs, including long non-coding RNAs (IncRNAs) and microRNAs (miRNAs), are known to exert extensive
regulatory functions at both transcriptional and post-transcriptional levels. Dysregulation of these molecules has
been widely associated with various diseases, including cancers, cardiovascular conditions, and neurodegenerative
disorders. Notably, interactions between ncRNAs and major signaling pathways such as Notch can produce
widespread biological effects. While such interactions have been increasingly reported in several disease models,
comprehensive studies investigating the regulatory relationship between Notch signaling and ncRNAs in the
context of AD remain scarce. Given the capacity of ncRNAs to modulate signaling cascades and form complex
regulatory networks, a deeper understanding of their crosstalk with the Notch pathway could provide novel
insights into AD pathogenesis and reveal potential targets for diagnosis and treatment. In this study, we
investigated the regulatory landscape involving the Notch signaling pathway and associated ncRNAs in AD using
bioinformatics approaches. By integrating data from multiple public databases, we systematically identified
significantly dysregulated Notch pathway - related genes and their interacting ncRNAs in AD. Based on this
analysis, we constructed a IncRNA - miRNA - mRNA regulatory network to elucidate the potential mechanisms
linking Notch signaling to ncRNA-mediated gene regulation in AD pathogenesis. Furthermore, we explored the
internal relationships and molecular mechanisms within this network and assessed the feasibility and clinical
relevance of these molecules as early diagnostic biomarkers and potential therapeutic targets for AD. This study
aims to deepen our understanding of the molecular basis of AD and offer novel strategies for its diagnosis and

treatment.
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