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BT HE FE 5 #TT Notch {5 518 B8 K& HAH <
JE4R 0 RNA 7€ F /R SR i 2K R HY AT BE A2 IR 127

SEHMRY B EIAFVT

(V RPUAF Fheissh s, I 430079; 2 ) P ERHAT SEBEER, BT 530021)

WE  PRIGEHIE (Alzheimer’s disease, AD) & —FPLAHFATHEINHIZ RERE AT AN T 40 35 A RRAE Ay A 28 1R AT Mg . Hopg st
FRIFTS BUEMFESE A (amyloid B-protein, AB) VIEUEMAEFBE . A MEEH (tubulin associated unit, taw) i BEREAR
A F B PZ IR AT 4525 (neurofibrillary tangles, NFTs), LLRKIN iz 2 FNAE S 55 65 i X #2000 . Rfmng K ede, &
iR LRI AR | 3 7 BEAT M 25 [ 5E I RE T T REARRER, T E R AR TR . B T ELN O 2 AR A
H, ADMERRRIFL: IF, TR E AL TS, T EH KA NG FB . TR A, Notchfy
PR — R R IR AR, AU . k. KRB DURAT S SRR R R R E AR, R HE AD
B R R HLE A G EEE ] o b4k, Notch {558 #5 AE 4w fS RNA (non-coding RNA, ncRNA) FIFHEAEH =4 ) Z 4
RN, TELFPIR TR IZRIA . SR, 7E AD H X Notch /5538 15 ncRNA R AIXT8Z . Rk, A CETAYE
Bt FB, BEZMATEIEESYE, RENMERE AD B 35 55 1) Notch 18 % ¢ 5 3k I 2 FLAH C neRNA,  #4 #
IncRNA-miRNA-mRNA JEHE %, TRAGETHAE AD &gt B i 0 INTEIR R BB e, 2B PAl i 2643775 AD 15
WA YRR BB T IS A AT RS AN, U AD I RS P SR AL SR .

KA BRGNS, NotchfF S, IE4IIRNA, Notchl

FESYES R749.16, R742.5 DOI: 10.16476/j.pibb.2025.0090 CSTR: 32369.14.pibb.20250090

Bl R o HF R0 (Alzheimer’ s disease, AD) &
— P pR 2R TR, R B A R
BIEMFEFE 1 (amyloid B-protein, AP) HETE M
B EBEFME A1 ¢ 2K 11 (tubulin associated unit,
tau) oF B @ MR AL 2 N M & R A 4 i 45
(neurofibrillary tangles, NFTs), [f] i1 ff & KK
K ZBRREEAEE, DAL SAEMG X 20T . S fmE
Kk, BATEIR ERINICIZIER | 155k
T S A5 ) M e ) FREARAER . Rl E AL ERR Y
P, AERAD BERRRREL, T3] 2040 4F
SR NBOKE AL 4 800 05 1, HEITRT AL 25 28 T A
DUE A, PRI R T A R T AT
3o Noteh {5538 J% O B IF S 7E HE Ak 1 B RS
3 5 S A A 2 [] A AR A AR R AR M B Al | 38
B A, T B RZRLL K g s 5
Ty R A E A s AR &I, Notch
15 538 #% 19 28 P HE AD B9 A& s HIL ) A ke OC B AR

FH B, BRI AR ST Noteh 15 518 B 7E AD H ) 1
LG, A TR RS e plE, A
AD IR YT B AEHT 0 88 AR o Ak, AR RS
RNA (non-coding RNA, ncRNA) 7E AD Z51F £
I kA LR J AR CHEE A Y, T neRNA 5
Notch {55 78 i 7E AD (A B IR ML v A A5 2]
M2, Wi, ASCETAEMFER=TE, FIH
N TFRCE A F0I I3 18 AD Fp i 2 55 i Notch 18
% 3[R K H A 5% ncRNA,  #F — 2 44 7 IncRNA-
miRNA-mRNA {45 % 4%, #ii B Notch {5 518 # &
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HAAE neRNA 78 AD HHVEFIBLE], BT H P AERR
A, VM HAE RIS AT T, DAY AD
WS W RGY A AT A T R m

1 Notch{ESEBNEEADHMIER

1.1 Notchfs Sif %

Notch {5 Z il F§ ] 2 A7 16 TR HESh W) AR R HE
i, B ERERR s EEORST A
538 % . %08 % i Notch 32 14 . Notch it {4/DSL
(Delta/Serrate/Lag-2) & F . 4l }g &L N 4+ .
DNA 25 4 2 11 % Notch i 18 35 43 7 45 2 i '©
Notch Z K EH FL sh ¥ h 45 4 Fh (Notch1/2/3/4) ,
A MEAMX (notch extracellular domain, NECD) . #
i X, (transmembrane domain, TM) F1 il N X
(notch intracellular domain, NICD) = 34320 1% -
Notch Bt A & —Fh & A LR 5F 70 12509 1 25 R A 1T
M FL s W b A 5 B (Delta-likel . Delta-like3

158 R
Notchfo /A& E
= __
T SRE AN O ﬂ@ﬁ
Notch’% VF! 5= ] [ ]
S —

Delta-like4 . Jaggedl. Jagged2), HH4PR4H A vl 8 i
ARG BRI 255 1% 158 Notch (55, NP K IF[#
fRAH R oy F 25 57, B TRoE A Ml iz
I Notch {55 L%E*ﬁ@ﬁ?ﬁiﬂ@ZlﬂLlﬂﬁﬁﬁﬁﬁéﬂﬂ
Ji A

Notch it 9 22 HLHE 4% PR}y CBF-1/RBP-
JMOE TR AR, 1l BTG At B b 20k =k iy
YI: a. Notch 32 TE N 5T N & i 76 7 28 i /R ik
RN, IFFESRARE BRI BT UIIN TR, JEINECD
FITM-NICD 21 B9 5 3R 445 b, ZeAb B 1 32 14
WS s B, SRS EE, E4E &by

T IR B DRl o B 48 il 52 6 AR OV FH T 8 B9 17 R
AR B, H NECD # T2 2= A iy 7 s uk R fi 5
c. 1M TM-NICD 7 y 43 WA B 52 A R AR T R A= 58
=AY, Bk NICD #E i S2 B REA7, T 5
CSLE st N TR ARG A, MM 28 Notch #2
FrIEH

(1),

SN SN EER

ERegsretlil

Fig.1 Notch signaling pathway
E1 NotchfsSiEE
Notchill B H 7 fbad ft rh it =BT, AR X (notch intracellular domain, NICD), M 5CSLEEFH T2 GIRGE A, BG4
Notch#UAR 3£ [H . NECD: Jfi#hIX (notch extracellular domain); CSL: CSL DNAZ5& 4 (CBF-1 (C-promoter binding protein-1)/Su (H)
(suppressor of hairless)/Lagl); MAML: 3% # £ st 3405 7 (mastermind like transcriptional coactivator) ; SKIP: Ski#f & .1EH &
(Ski-interacting protein) ; HAT: ZEtfLA# (histone acetyltransferase),
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1.2 Notchf5 SEHFEADFHER

TEHZE RS, Notch {5 538 B 7EF 48 K
B, TURMYER . Ay A DU S ATA
I 5 fiok AT FAPE S T AR AR AR Y HAE
RZ AD AHSCAR il g e L 2 O 5 i BE Y
WERE T, 5 Wnt/pEEEH (B-catenin) 18 FAH EL,
Notch {55 {140 (8] B4, 38 5 200K 55 U1
T NICD (45 SR R G 5, i Wnt 3 2% D03 3 2
E BHRARL RS i SR Ih e, PIE BTE Rl 22 T 9k
FSE Ml i 5 b R AR DO T R TR LR 3
fif (phosphoinositide 3-kinase, PI3K) /Akt i i
(Akt kinase, Akt) AN, J5& FE@ETAK
PR U800 Akt DAGEE 4 A7 15 I T30 61 tau 235 11 0 B2
WEIR AL, M Notch i % 19 305 BB T 4ERp 28140 g
A, WnT BB IRF LR I0E M5 A e RAE, R
ADJEH M A, SRS RS A B BT
(mitogen-activated protein kinase, MAPK) /ffi#M5
S E B (extracellular signal-regulated kinase,
ERK) {55 ML, Notch 5 1 425 i 4 il fiy iz H
FE, T MAPK 3 [ D) {5 7] 3 3k 1 388 mie) Sz 3940 5 i

(@

Notch

ZITPHT 5 RAER N ' Notch il A HA JURR Y
PLHIRAE , A2 RO 5 2 y I Rg sy 11, i
fitg (A2 5 ABRIAS AN T, X APHLE ] fE &
H5 AD B U BRAS SAE T G . R, AR S0
i M\ GeneCards (https://www.genecards.org/) {4
J#& F11 MSigDB  (https://www. gsea-msigdb. org/gsea/
msigdb) %E FE K&K, LA Score {H K T F-H1MH
18.245 99 i RfE, 733K HL AD AL A A
Notch {55 FEAHOCHE &5 o Bl 545 P & 4T Venn 43
Mr, RBCEHEILH, 155] AD 15 Notch 15 = i
FHREOHR IS (Kl2a). R, BCERFZA
STRING (https://cn. string-db.org/) %I J5 #4) 22 2K
Mt - 25 11 A B AF W 2% (protein-protein
interaction, PPI), X JH cytoHubba I {: %} PPI % 2%
AT KNS E T, JRLUE(E (degree) NS
TR 5 B AT AT EE (1 2b) . S5
PPI 45 DL Je SCHRAFSE , Notchl {553 72 AD 1)
KA R AL TR LA, PRI AR SCHT 4 Notehl
TS S TE AD IR I TSR, IRICIZE G
J7 AD HETESMEL

(®)

APHIA PSENEN

Fig. 2 Pathogenic targets of Notch signaling pathway in AD
E2 ADHINotchi= 518 B B w8 = i 1%
(a) ADMECHH SFINoteh s 5l 19 Venn /34T, £ 3 ADH 5 Noteh s 5l AR AU BOR AT ;. (b) PPIMZELIFEEE (degree) S YT
53R, NOTCHI: NotchsZ{&1 (notch receptor 1); NOTCH2: NotchZ{£2 (notch receptor 2); NOTCH3: NotchsZ{&3 (notch receptor 3);
APHIA: aph-1[FJZHA (aph-1 homolog A); PSENEN: F-EZKNHR KT (presenilin enhancer) .

AD W HILIN A 2%, B AT U 27 DA B
eI IR UG . AR EEPEMR UL . tau 85 (1 53 H B i R
Vb A PERE R L. E AN R UAE Y HE
HRTA & A — PP 0 RE 4 1 A PRHL AR B AD 19 & A4
R, XU AD 2 2 i SRR FH R R A S0 .
AR, BORBZ TR, AR 225 Tk K15
& AD AL [FE B 1Y 7R E AR AB H TE AR T
& H (amyloid precursor protein, APP) 2B 43ilh

it Ry 20 U6 Bt S84 M 7= A=, 1T Noteh 25 4 [RIBER & y 43
WEGRRY), FREMZ kA | S fNcie il &
PAVEH, Wi/R 45 Notch {5 53 [ AT BB IR 45 AD ) &
AR . Brai GF AR IR WoR, AD BE
I X AR R 2250 Notch 1 /K SRR, 176 NFTs
EAEBEHBAER . Placanica 55 ' X IE B A AL/
SRR Ty 2 ARG MEAS I, S5 RN, BEE RIS
()38 i L)) APP (1495 P4 14 5% 177 U1 % Noteh1 #97%
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PETRE. 15 ADMCH B R RS (HEREy
SYISEFRO ML IE ) B AJRACEE R A Mot ik
FFREI, % B0 Notch {53 4 Ui #1032 PR 4 Stk 7
TR, 28 ERTIR, Notchl {5 5 B i80G i) el 28
fEAD TREHEEENER . BLsh, st kA
A 1% APP/PST /NI S UL B, 12 H /N
Hes1 Fl1Notch1 £ W] PN . Hesl )53+ DNA i
BrRiA g Bd . W5 &8, Notchl {755
B AE P 2 D) RE R AT A EEEEAE AT, B Notehl %€
AR /INERAEZS 0] 2 2] RINCAZRE 1 T A i 5. LA
5T R, Notehl {55 (U REARELHLL 78 AD [ &
AR R A

2 Notch{s 518 ¥ A tH X ncRNA F 7l

P “Notchl” k% [H K & in] £ Targetscan .
miRmap. miRwalk, MiRDB %(# /& #1746 % ,
1 Notch {55 5 i % #H 5C 73 RNA  (microRNA,
miRNA) . BEE, 4 H0 2 R 45 5% —i
SIFHEAT Venn 4381 Venn Zrtrid #2 R, HEBR i)
B B HOTI 45 2R 5 A R UE 2 T sS E Y
miRNA, # & 3k 7% 5 Notchl # 3¢ 9 36 4~ 22 4
miRNA (1, K 3a). fF IncRNADisease ¥z /&
H L “Alzheimer disease” MR, KRAGHH
AD # 5¢ B9 K ## E 4 7% RNA  (long non-coding
RNA, IncRNA) . iifi 5 StarBase % ¥ /% Fii il 15 5]
IncRNA # [5] 1) miRNA, # 75 2] 1Y miRNA 5
Notchl #H5¢ miRNA B2 4275 2 i 24 1) miRNA ([
3b) , #f i 2 miRNA, IncRNA. Notchl F A
Cytoscape3.9.0 # 14 H, #4 & 7] fE ) IncRNA-
miRNA-mRNA M5 (E4) . %ML e PENLE] -
G 3e 4 N U RNA  (competing endogenous

(a)

miRmap

Targetscan

RNAs, ceRNA) #ig, Bf IncRNA 5 miRNA 354+
PESS G, 140 Ak miRNA (PR, Z2f# 4T mRNA 41
SRR AR, DT R R U AR BT Y SR Gk K
Tl B 5 Tz R 22 Fh ) e 8 15 A
ceRNA ifll # AN[F], Notchl 1E R iZ A7 518 B 1) 4% 0
TR, HFRRAE T AD HERE B B, W
IncRNA-ceRNA W 25457~ , Lfng/Notchl £ AD &K
ML e IR 2. BE4h, Notch il g HA
PR BRI ALE, NICD % 5% 3646 3iE R 11
AR, R PEEN TIZE B R A e . £ B
&, IncRNA-miRNA-Notchl 45 M 2% 5 IncRNA-
miRNA-Z5 5T % 7E ceRNA HL|_FHA & —2
Pk, ABFERE RS R S L AR T A LA &
SR DA R S IrE A TIRARE
fift R AT 538 [ 7E AD HP e BRAE ) BCH T T
J1, JEE TR AD H L0 B A8 SLEE
X 22 A AR RS, BT XA [R]AO15
5380 AR R ] PR T R T BEJE AR ADIRYT A
S ELE T Z—

Table 1 Predicted miRNA related to Notchl
R1 FNAINotch 118 <miRNA

T F¥IAH SSmiRNA

Notchl 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¢-5p, miR-548an, 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

B

(b)
IncRNA_miR

Notchl_miR

Fig. 3 Prediction of the Notch signaling pathway and related ncRNAs
3 Notchfs S8 & K 4H X ncRNA R FI
(a) Notchfs 5l B A EmiRNARI TN ; (b) ADAHIEAYIncRNAAYHEFRMIRNA S5 Notch 1 H X miRNARY A4 miRNA
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Fig. 4 Network of IncRNA-miRNA-mRNA

El4 IncRNA-miRNA-mRNA %5
MEG3: +}RFEiAH A3 (maternally expressed gene 3); SNHGI14: # P/NRNATE 3 [H 14
(small nucleolar RNA host gene 14); LINCO01311: K%&E4EZifSRNA1311 (long intergenic non-protein coding RNA 1311); XIST: XYefafhk
TG E SR A (X inactive specific transcript) 5 GASS: A= KAl 45 5 1E 3£ (growth arrest specific 5); NEAT1: 1255 BE 41 5 5% st A% 1
(nuclear paraspeckle assembly transcript 1) o

NOTCHI: Notch3Z{&1 (notch receptor 1) ;

3 miRNA7ENotch{s 5@ FKiFEFHIER

miRNA & — 2 E 3 1 5T 4 B4 19 B 455 0 Ty 91
RNA 7> 1, W 240 2225 MEAF IR, BAmE
MILRSFIE . PR URE RE . FEZ R
rF T ok 10 S mRNA Y B % Bl 1 0 H &)
PR SR KPR L R 3Rak . P9 R, miRNA
S5 . k. B AH TSR 2R T R
PR, JE R E AR A IR AR TR 2 X
miRNA (IR AWF SR LB, e RE
miRNA 2 5 &L | M R0E . AN 4
MOPE TSR PR, HRA RS T g 2
PRIk sl AD SF IR T IR I R A R R . It
Hh, WFEIFSE B, miRNA 5 Notch {55 il % 2 [f]
FETER E T 220 miRNA AV AE Noteh {5 5 18
A S FE DR B 3 5 sl B A 45 b R AR
Jid >k, Noteh {5 i rhiF Z iR A2 5l A 1A 45
miRNA . Pk, #8184 miRNA-Notch ¥ 4%
A YN AD SR SR R R AR T AR

3.1 miRNA5Notchf5 S 1B BHHEEIER

KA RN “ ( (Notchl) OR (Notch) )
AND (17 1324 miRNA, 45 miRNA 22 ] 6 %
WA OR) 7, 7FPubMed i#t—HKR, PIRERAS
£E miRNA 76 5250 4 55 H B Bl IE 52 Noteh {5 538 %
FEAEVAPE E A B miRNA - (R 20 R HERR R KR
#| 5% 55 Notch {55538 [ - JC X HK ) miRNA) . 25
BRI, CHIMZEE miRNA 5 Notch {5 538 #%AH ¢
W 5% £ 4 ¥ 16 X} miR-139-5p. miR-449a, miR-
34a-5p. miR-92a-3p A5, X 4L miRNA F 2
WRCE . M . FLARE . OREUE . 45 RS
PR AOFST, e 2R A TR B HR T A i
Z . {H miRNA f£ 76 K& 1) mRNA #15, HZA
miRNA 0 [a] 1A Al GEAETEAH EAEH, Bl miRNA AJ
B RAEEER, il P E SRS By 2CE
WEANEYEAE ., [FEE, Notch {5 S Bt K H ™
AR IR M A 32 0, WOA K BV 2 BETR
JEIRT ST . E, JS48 41 miRNA 5 Notch
5 1 AH B FH B 9Y  EAE rPR i A DG
I, (HX A 5R T miRNA-Notch 8 15 X 2% 76
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HAbpmALE P i E RS, Ik, #% Noteh 5
53 A OE miRNA 764 2R 1 TP B e VR
PR HAE AD KIRHLEH TP B TR, KA
X AD 2. TR R SR A VR
3.2 miRNAEEADH# E R EEERE
miRNA K5 T 7E AD 3 5 AD gl i 1
B TUFE, ALK RE “ (Alzheimer’s disease)
AND (17 P34 miRNA, % miRNA Z [[]#6 2272
4N OR) " 7F PubMed "' E 17 K R A & # &
miRNA 7£ AD )Rk, Xk REM, X T
miRNA J##% Notch 155 53 B 7E AD HP oY 45 /0
W, BXFHA LR SRR D, Hik, A
3 o8 T 07 15 114 32 5 miRNA 76 AD i1 304G R 5%,
454 AD B 4=11 &AL LA & Notch 5 miRNA (14
AR AR H A R i B, 48 98 miRNA 1 #
Notch {5553 B X AD BT FE A2, IR A B
fifE AIETT AD $AHHT A5 A0 A NI A 1w o
3.2.1 Notch{f 38 A X miRNATE 7 #i 28 k A=
TEAD BF AL, goc K R B
= 4 AR 2 — . WFSE LB, AD )
BAILL e AD BRI Sy s e A R ) [l
K, ADRCHEAR G (tau FIAR) HMa Ltz
AT ER, R tau A0 i B i 2 1b 2 0 3 it 5 o
20, AR A B2 X i 2 R 4 18 B R T
o s A = HE AT W . Noteh {5 538 [ £ 94IE
A JUR B B AR i 28 A v R 4 2 T B R
miRNA 1E 2 5 5 1 I8 2 PR - gl ik B R bl 248
A2 B RFE R, miRNA A] LU i 42 ek ]
FZ L [7) Noteh 5538 1, 1871 2 40 it A 34 4 Fn
oAb fEM2 BN AN, miR-124 3 o) 15 4%
T-AH W EEF 1 (AP2 associated kinase 1, AAKI1)/
Notch ¥ 15 # il P A= b filt 28 1 240 Mg 43 b B
miR-342-5p #% A N 42 Notch {5 5 8 5% B9 F 3 %% 7
T, S50 2 ) o (R A0 AR AR Y M T 4
L o A i R S N = R I =7 A Tl
miR-449b [ G A I AT | 1% Notch1 &3k I 42 ik i 22
HE R 40 B A 3 5 2 A, miR-153 3 i 1 il
Notch i i 58 431 Jagged1 F1 Hey2, fiE# &4/
SRR T 2 R A e A RE ), $7R HEAE AD
SENFN A I AR IR YT M Y X SRS L)
57~ T miRNA 5 Notch {5 53l i 75 9 15 b 28 % 1E
I RE AR Z AR IR PEALE, R, WRARRT
W Z R HLE, U AD 3R 97 3 308 Y
Az

Notch ¢ miRNA 7E AD H 57 2k SR i
AT IAVE S A AR A T R BOAIEDS , WmiR-34a-5p
PR I 2 fd T S PR A AR PR S AR DGR 11 2
(vesicle associated membrane protein 2, VAMP2) #l
ZRfihzE 581 (synaptotagmin-1, SYT1) ARk
HBEIRGE ful T ¥ 2, 19819 miR-30b-5p 23 5
FAD I 22 il MK D RERR AT 0 1] miR-25 AT
i 2 98 AL 2E K I B (transforming growth
factor- B, TGF-B) 15 5 il #% L & PTEN 3
(phosphatase and tensin homologue deleted on
chromosome ten gene) UGBS HEEAKEF 1
(insulin like growth factor 1, IGF-1) {5 5% Sk
HE AP TC R R AE AL B AR R
W], miR-200 FIETEM 2K b 1 B -1 SE B AL i
Pl R SCHE R P, H miR-200b/c AT i i #1 [5]
0ol 2 B AR B 1 S6 3 B1 (ribosomal protein S6
kinase B1, S6K1) HYZiLW/ AR 43/ AR i75F
)25 [AEeAZ s Y DL B R, 4% miR-
34a-5p. miR-30b-5p. miR-25 %% Fll miR-200 % ji%
YER T N SR bR 7E AD #f 28 J A v e 4% E By A
o s, HAbAE miRNA 7] 38 i+ #[5] Notch1
PR KA, i miR-139-5p 7] 38 15 4101 i Notch1 1)
il #h 2 &4 ', miR-449b ] #[1] Notch1 {2 #E & i
PERGAS R 28 A A B2 DRLIE S 5 00 ) sl 4
miR-34a-5p. miR-30b-5p. miR-25 Z % il miR-200
Z N T [7] Notch 1 A 30 -1 12238 1% 1) 0T DA T 30 422
W2k Z5 LA, miRNA/Notch i 845 b2
RATTRECAIRYT AD FITTERAR
3.2.2  NotchfF il B AH CmiRNA K E P28 RAE

PR JRAE T h A B B R AN TS S
Sk, BN R RGP P AR B
I o AL B2 AR S S5 7 5 5P 428 AR ot 240 R
T ZMRERT, FERETTH M AESR, A
M T 2T iR T AR AR L KA I e R

HETHFTE R, M SE 218 il AD 1) 822 [
R, WTERRZSIE T, /B o 20 i 3k B 1% A3 il
ABTER R T, SEABMIVI. A, AN R
(interleukin, IL) AR 3K tau &5 1 8 R 1L AH OC
VR BE 0TS S B tau 2R 0 R R AE L A
JERH], BOLA APPYUIEIME 1 (B-site APP cleaving
enzyme 1, BACE1) Wil H£IAE FE AR FHIHH
LR 0 i . miR-34a-5p 7E AD M H &
ik BIJE5 BACEL Y 3'9EBIIEIX. (3'UTR) 455 %
RHERR Y TR, B A S 20k % 2
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2T, FTReSsHESh AR E AW, i
M-S EOE R RETIRE R | JE MR AR AN 28 5
SiE 2 HbAh, miR-34a-5p i Al AE TR SR AR AN
AMP % 46 19 & 1 L (AMP-activated protein
kinase, AMPK) . # X T «B (nuclear factor kB,
NF-«B) 1M 4> 2 4E S B DL B RS R B,
miRNA AR T T WEEARTE AD 480 Hr & 17 8%
PIVEF, 1A X AR AL A 91428 48 i AH D¢ miRNA (1)
FHRIAYT AD ATREEF AT . 456G miR-34a-5p
CHOEIIE R AD W) R A tn Y, HAER
U 514%5 7 miR-34a-5p 73 Notch {555 52 F W 4
Mam A e, DT B AE R 25 8L 1, Al
I, miR-34a-5p/Notch/#AE [F -3 i 7] GETE AD Hr s
KRR EEEN] . (HIZGE BAE M ERAEh RB A
KUK, A5 L — 2P SE el . ek,
miR-92a-3p 18 1 #1 [i] Notch 1 3% IL-17A {5 S ik
BEPRIGAL I B A 4, 25 b iR, WZE9REAE AD
T G S I OCHER fA f, H g AT AN SO0
TR AR 10 AL 22 G 22, [W]A) Notch 7
53 T AE A2 miRNA G o #f 28 58 5E T 131 AD k2B
AR EA BRI BRI TERS RS, X N TF BT
IBIT RSP T BRI 1]

3.2.3  Notchf 5 i % H1 5 miRNA & i 0 1k 17 3%
K-

AR AR P 7 AR 3 T AR S ST AT
REF B EARERIEIRAE ST, N2
MU 07, BN IE T 2 2R A TV
P2 EEHRE S fEAD BEW AN, EALN
308 3 A 2 A A B S I %o R )T LR
AE B EFW, miRNA 7] LUE ST E AL B A 15
RIS R AR, DN S e 20 it Y B 4
fkfieJ1, Xhgenmyatl, G s R oCE S,

AN H AT e AD B9 SCEE AL, AT
LTI AR IRIE . AE SN R AR #E AD 1 4 i o
AW R, FE AD HBOE R AB b HE ) T A%
(micronucleus, MCN) Fl/)N B i #if 26 98 41 Jifd N2a
(Neuro-2a) H', miR-34a-5p /K ¥ [k, BACEI
mRNA Rk Tt 3 NS EBL ALY miR-34a-5p
AL HE ) BACEL U855 AP 1755 #4200 MO U 7 1 40 Ak 7
W, A, miR-34a-5p TG Noteh {2 i 175 1 48
2% (reactive oxygen species, ROS) F1 2140 it I
T2 0855 (4 0 L 5 . miR-139-5p 3 a3 #
Notch1 A DAGRAPBE RS /S BR 32 AL et s 7
1M miR-139-5p (1) I 138 £ 955 Notch1 144 K FR i

2T A R PR 7 S 0 A Y, (Hax L
miRNA 7E AD (1 & 4 & e e A L R AL I
W R ARG . 454 miR-34a-5p. miR-139-5p
i 1 P8 45 Notehl Z 5 M2 i g 0. o g
PRI K, miRNA 1 Noteh1 845 Ak 1 3%
A RESRARTT R AD e HE— BT I 1)
3.2.4  Notchfr 53 #AH X miRNAE 12 41 fifd ] 391 Al
M T

A TR AR SRS A WA K B i
Wh AN AT /D () R T R AR AE T L o O AR SR
miRNA VNP4 T 0 2K, FER XA
(] £ FRAFAE T AL A it A b W i
MIEEAE ] . 72 AD BN, miR-34a-5p /K- |
P, HE S 2P0 T 1 BCL-2 (B-cell
lymphoma-2) , HA il 22 bt K A<l DL S TR A5 B
FHF1 (silence infor-mation regulator 1, sirtuin 1,
SIRT1), Z 598755 A A=A FU R il As, s
Rho #f ¢ 45 it #2 i€ 45 1 ¥ B8 1 (Rho-associated
coiled-coil containing protein kinase 1, ROCKI1) .
AMPK . NF-«B 2k ADAM 4 J& ik fif§ 45 #4 3% 10
(ADAM metallopeptidase domain 10,
ADAMI0) "V, Ah, FE AD B #E Fl AB Ab B
MCN HIN2a 41, 7N BRI miR-34a-5p
REAZHE 1] BACE1 U855 AB 75 S HY 4 M i T Fn e Ak 1
WY, Al miR-34a-5p il T BT T & I BCL2
FBACE1 JA# AL I8 T A AL BB [, miR-
30a-5p 4% 1F BA 3 43 5 ADAMI0 il SIRT1 K i)
il E 0 A AR 2 AR kAR, TR 2 AR, i
Pl 520, LR A miR-25 LGB A2 T AR
T- M8 25 1 53 (tumor protein 53, TP53) & HAy
JEH RO P T TR R Y i miR-139-5p (1) 1
18038 5 4 5 Noteh 1 842 K BUEE 2 #2270 A & 10
JHE TR T 0 A RFFERBT, miR-449a 1]
FIE 30 3 A1 o) 240 SR 400 6 1 DRI W R I 4
4 25A (cell division cycle 25A, CDC25A) >k
FHIERPZE T T, b, 7E3xTg-AD /N KR
BB ARG TEA T miR-449a 0 EWiHE T 5 AD A
[0 27 2 FCAC BB B S A WS R BT,
Notch 1 17551 % 80 18 A 228 )5 o0 20 0 A, [] e
IR T B, Z5 FFTIR, Noteh {75l FEARSC
miRNA F£7E 38 A F T e S8 A 38 42 20 A oA
TORISZE: AD K ERIBTE A ATHE. AP, miRNAE
BAIEIITEZ e vh e 2k, Bl ad a9 15 g
A MLEEFE AN T2 S MR R A K e . i miR-139-5p
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1 235 g g A ) Notch 1 410 20 g 34 55 FE A%, {2
T2 LR TR AR SR S BEL A . miR-449a 7E FHR
Bdga b, $i] Notch 8 240 il i 78 MR 28, ik
AP T 5, M, miRNA-Notch-Zi g I8 T-7E
W1 AD W A AL b AT BEJE A A BRI (1Y 1)
4, T AR TERMERIE ST E T AR AR B R
Wi,

ZE LTk, miRNA i % 15 Notchl 78 AD [
ZNNHE R R RSN, THEEME R
AL MESE L AN SRR IR T A T (R
2, BI5). AR, BEE AW B AR BOR AN W R
B, miRNAYE BB, 45/ 3EMd2: ., g
ARG B SRR T BAEM 2B T I 5m IR
SEO T R TWT . MR TARSIRYT, miRNA
FE IR P S PR R 1k o R v R 0 R B R RORG v
P A miRNA RGNS [A] B R 45 2 AL, i —
AHEEE AL AT EAZ F 24 miRNA (IETT . XFh 2
X 22 (1) 56 28115 miRNA RE % LR 7K 40 19 )7
KA 2R 22 i B AR B R . Ak, miRNA
B TE AN N A FeuE MR Bt s i, T DAy
SEHb 2L R 35, ST IHAIRIT R . B,
R A5 miRNA 5 Notch 38 J& (04 40 5. 4F K H AR
AD T EARBLED, A BT & AR I2 W
5697 B

4 IncRNAZENotchiE S B HKiIF=HHIER

IncRNA J& — 2K B 14 200 nt A HAEH
S RE T RNA 4> F, BA TR, IncRNA
(R B SN ST R IBUR O B3 S ¥ (N il
e S G AT BB i AE N TR s vh &5 4 28 K T2
FIVEH] 550 JAE RIS A, IncRNA 78 HAK #
Z RGP EEHEE/EH, HIncRNA BIFEEKIE S
AD TEN I Z R RIBh 25 5% ', ARk
W1, IncRNA 5 Notch {5 5l i 2 [ ££ 75 52 2% (W 4
HAER, TEAEVEL A BRT P AR A R
I, #RZ IncRNA #[i] Notch1 Az HAH ¢ miRNA
TE AD SEH R AT Th VR, S i LD
WA a7 AR AR B 1)

4.1 IncRNAS5Notchfs SEEHIHEEIER

IncRNA # IE SE 78 AD £ 3 5k 3l 4 45 2 v it
PS5 AB Ml tau A L H, S 55N &Lk
o Rk R R IncRNA 78 AD FRIVE ], 7
Y EIAE LI Z A ¢ (Alzheimer’ s disease) AND
(6 1324 IncRNA, %> IncRNA 2 [A] #% 38 8 hy

OR) 7 f£ PubMed 17462 £ F #H ¢ IncRNA 7E
AD FFRIE . SCHRF R A B, T IncRNA 1%
Notch {553 87 AD W5 A 0L, B H
g TALHRI B AR IR R A TR Z P e
IncRNA 38 i 47 Noteh {5 518 81 15 i 40 g 19 5
T A P, A S BT i 2 1Y 22 4E IncRNA
TE AD IS BLAWTSE . 458 AD 22419 & HL il LA
J Notch 5 IncRNA FAHELAE FH 7 AL B o 1432
F, 9% IncRNA 1445 Notch {5 518l T AD B WEALE
PRAE
4.2 IncRNAFIZADRIH R KB RKE
4.2.1 NotchfF il ARG IneRNAJHHE 1 28 K A
AR, BORBZ AIHTFER Y], IncRNA 7EH
BRI E T R IEEEZAE . IncRNAH#
SUIE 7 RS N M o 2 e N B T R g Ao
HETT 2 00 i 22 ST R AF TG S A4 BN, H19 3 i
p53/Notch 1 3 [# BH A5 Gl i P v XUS B9 # 28 k AE ad
f 1, AN, FESRIMLPEMGAS g ik H19 AT
il p53. BCL2 #H X X & 1 (BCL2-associated X
protein, Bax) 4 i i 2 1 ARSI e 4 o
+ 1A (cyclin dependent kinase inhibitor 1A,
CDKNI1A) ¥, [FIHf Notchl ARk LN H19
REFEIRTANE], DI TP g g A T 1
7E AD ', H19 Al i i 28 Bl A L 2 00 Noteh {5
S E RS, DRI TR 2 R
AR T AR T, BRI  pf 2
JCAIAFIE TR A . M SS PRG54 1 (nuclear
paraspeckle assembly transcript 1, NEAT1) [6]FE7E
e e R R AR Y . NEAT1 2 5] miR-
124 #1472 Wnt/B-catenin {551 F& 75 1556 A1 AN HH {2
PEMZ AR FE A A s [, miR-124 4
JINEATI (#0845, BEASIE 1817 NEATT (31K
) PP IR . XA S AL AN T NEAT1
TEMZ R RER, b g2 R AL A2
IRFME ST, HkSh, 7EADH, NEATI AJ
YE N miR-146a/34a 197311240 40 ] AB 175 T 1Y) 24 it
HORE M, T2 AR 2RI LSZ R 1
(receptor tyrosine kinase-like orphan receptor 1,
ROR1) {JFik. i ROR17EPE TSIl . #Le
GESEARFNIG Ch AR 22T o fil i b R AR o rhtn]
U, NEAT1 7 58 filt ¥ J Fi it 28 24 % el 7 rh R #E H
SR, MAh, NEAT1 @i 45 ) NEAT1-let7b-
P21 Al 72 Bl 22 T 40 f 1) 3G 5 v ] B 4% i B4R
JH o i Katsel 4 7 fF5E & B, NEAT1AMUAE i
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T A A ZTT, BREE UMb R g
JRE AN . EAS Bl A 40 BEE KR NEAT1 2
IR E RRAG, I BB /0 5 I o 40 i 0 11
B X —EHE— 2 R NEAT1 7E P 28 % o 72
HHAEZHMEIIRE . 45 LTk, NEAT1 Y
miRNA (A1 B A o] G838 1 445 Noteh {5538 #%
ST AR 5E 5 50k, DTS b i 4
Ji B8 5 R ITAE AD Y 48 kA vp k1 T B
Ho BRI TR 5 (growth arrest specific 5,
GASS5) fEfi& kAR KA EZMEMN, Jo
AR I DX g b 28 4 i oA B b . #E AD
TR XA A 5 T O R R A Y DG
. WA, GASS I FRIRAfEdHE ST
ML T, If TR 2 5idcYihe
iAW E BTN 5 SCHERIFSY , NEAT1, GASS
A 3 32 ¥ 7] Notch i % S AH X miRNA, Bl GASS i
11 P89 Noteh {5 5l i, (2 E0 2 T4 iy 4y
5 R, EmR RN AT AR, T REAEIRYY
ADHI I

ZE LriR, IncRNA 7ERRZ R AT I/E R H 25
ZEIEM, FRAEE 18 8% Noteh 15510 % &
HA & miRNA, 5200 4 28 1 41 i (1438 58 5 431k
HEMTRST s 5 e 2 i # . H19. NEAT1 A
GAS5 %5 IncRNA RUAE AD 4 % A vh 2 11 K sk
ERL, 3 AT RE R R By AD I8 T7 $2 A1 357 B #8450 A
KM
4.2.2  Notchfi 5 fEAH & IncRN A E 1 28 98 5E

PR RAETE AD 1 A8 Ak J bl 3 28 50 %
PIVER , FESRBIMZE SAE BN R & AD BYEFE — K
PRERAE, WSRO AP FIZHMI PN NFTs FE AL, [l
Ak BE R T RE MR 22 RAE K, T REE
PEIR, BB . DR R, IncRNA 7EH 4
SNE P R IEE EEAEM . 78 AD K S48
i, RERFIAIER 3 (maternally expressed gene 3,
MEG3) [FRIBEFEAL, it ik MEG3 NMYUAEGE A
SN AN 2R, A Bh T A A
2% ) BE S FIACAZRE 1 . MEG3 il i A1k A 2235 .
T 9 AE N RN AR AR SO T R A AR BEAl,
MEG3 _I- &3 i #0 ] PI3K/Akt {5530 BI85 fH 287C
P05 4 ) AD ¥ T 2 20 rh 5L I 5 40 I 4 ST
UGEIAFI RS . X SEHLTIZRI], MEG3 W] g i
PR SRAE MR ICE, B AD B BT
fig ™' NEAT1/EN 5 —AEHE ) IncRNA, 7EAD
(AR 28 S E Th e 3 S BEVE T . NEAT1 B i (1% ik

WO miRNA-193a /- T B PR BE R 180N T4 5
1 (CAMP-response element binding protein,
CREB) /i 98 M # 28 % 3% I+  (brain-derived
neurotrophic factor, BDNF) FZAL SR F4L 3 2 4%
F 2 (nuclear factor erythroid 2-related factor 2,
NRF2) /i % AL if [ filf 1 (NAD (P) H quinone
dehydrogenase 1, NQO1) i, RENSA Rk /> #f
Zoetitn . RAESY Y. A, NEAT1EAE iR
5 Rl L miR-124/BACEL i, 28k AD Y&
AR T MIFE R, X G R O TR R S e s
A (X inactive specific transcript, XIST) I3 i 4
P/ NS 5T A0 L M/M2 B AR PR 45 RAE BT T A
XIST i ixf miR-107/PI3K/Akt 38 [ 3 5 /I s Jox 44t it
PIARARIRES, A ROREE AR, B IS 7
AN, XIST BYTT#R AL I8 52 miR-124 55 BACEL %
ik, B D TR RIE M AR R . /N
RNA 15 FF£[K 14 (small nucleolar RNA host gene 14,
SNHG14) 7£ AD " ig4E - R iFoE S it 1o i 4
filo WISTEIL, ADEE T SNHG14 it Rk Hiz
S INHITIRER T FEAHSC . 15 APP/PST NUEEEIN /Iy
B, SNHG14 /9 B 7 iz shxb AR ff
PEM . SNHG14 193 Rk il 17 IL-6. IL-1B
FIEIASER Fo (tumor necrosis factor o, TNF-0,) 45
SAEHFRIFEIL, F I SNHG14 7E AD H i 9 5E [T
N H Py A R AU T iz Bl i AR
SNHG14 #Y7KF-,  BERS A B0 AT B B R D
SETE SN A, B RAG A S R R
J¥ 5 A R 45 3152 1K 3 (nucleotide-binding
domain leucine rich repeat and pyrin domain-
containing receptor 3, NLRP3) J& & B 41 fig
miR-223-3p () B £ 40k, SNHG14 1] ) 75 24 miR-
223-3p W4T, Ik, SNHG14 Al i 5 miR-
223-3p AH ELAE 0 ) 5L 2 K 5T 40 Jf NLRP3 4 44
VAT

Zi LA, Notch {5 53l # 4H 5% IncRNA 7£ 4t
2o RGE AP B b R B HE A . MEG3,
NEAT1, XIST Fl SNHG14 %% IncRNA 7E #1 8 i Hh
I AR R YRR A HE OCBEVE I, {HIX 22 IncRNA
55 Notch {5 %538 [ Ko A ¢ miRNA 19 46 B4R HIAL ]
Mo /b . 546 W R sh 45 5, X 2 IncRNA 5
Notchl S AH 5 miRNA Z [BIFFEAH BEAE L £, H.
FEFRE SRR TP 80 IE. I, IncRNA-miRNAJE
PN PR T 4 9 465 38 3 45 Noteh {55 il B, 819
PIZEGAE, T HAD B4 KRG, M4 AI1EN
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4.2.3  Notch{ 538 B AH & Inc RN A AL N
UG ZMATIR W, AD R EIR AR £ B 4
AR BRI AR ST AT, (HES A AE S SR A A
F, FACNFHURE A IR0 s R, A
A7 38 H R R A R 2 AD B S5 K, Rl A N
HAIZIRAE . RAE S N A AR HOR A2 2E AD 1) &
JE 7, IncRNA 7] DL 55 4 miRNA {1 £ 5
SHUEALB SR L, Xonsr b . ARSI
WP OCHEZ, 55K, EAD, NEATI fK
i o P miR-193a 41 3 1 CREB/BDNF #l NRF2/
NQO! il B g/ D o 2 et f; . A2 R5E A48 AL
B UV 1 Sunwoo 28 7 R P, NEATI i 3 ik {4
P17 N2a 28 i vh H,0, 15 5 0 S| Ak B 5 . R A
MEG3 |- i3 iz 1 ] PI3K/Akt {5 538 B/ DA 28 58
SE MM eI, 3 AD BE R I 0,
XIST FARI S AB,s.ss 18 23 ¥ 1] miR-132 175 T S AR 15
EiPN R TR 3 N R TR @ L R
T- ", A, Notch #H5¢ IncRNAVEH ) "1z, il
VT HUAAAIE B, RIE RN R AN S 4b,
TEASTE G B 4 #8%  (Parkinson’s disease, PD)
BET, WA AN E I NEAT 1 #3535 B,
11 T2k NEAT1 7] #1 1i] MPP %5 5 19 PC12 2 Jifi 48 fk.
I KRS AE R B 43 7. X M NEAT 1
B2 RGN N T 1 B ROK AR 2
PIEE, [H 2750 Noteh {75 538 1% M A ¢ miRNA
R AN BB TF ZE MRS . A
SEFM, FEAIC SNHG14 1 i miR-199b/7K FL 25 H 4
(aquaporin 4, AQP4) A1 5 I 1 48 Ak W Pk
BRI PERR AR 7 0, A 1-H 408 R 1,2,3,6- U AUl
BE  (1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridine,
MPTP) 4151 PD /s U B A1 MPP 175 3 11 SK-N-
SHAIMI, #iflk SNHG14 5% NFATS, 8%# itk
miR-375-3p, PJHEA R MPP I S (1) 9 0 )1
AR A 7 . IHLHI BB, SNHG14 81 #%
miR-375/NFATS #ill i/5 5 MPP* #f 5 () #f £ 70 4
i 9, Ak, AE MPP ALY SK-N-SH4HiffiH, it
4 SNHG14 i@ 1 miR-519a-3p/ [ W #H 3¢ £ 4 10
(autophagy-related gene 10, ATG10) J& 4% & Ak I/
W, MMTZEf# MPP* /5 5 A SK-N-SH Zi 5t 15 '«
25 I, X2 IncRNA 7E PD &ALV 3 & 4% 25 F 8
(IVERT, Tl AD 1 PD YRR PRl E LA PR 48046 1 3
FE AR IS, HHC IncRNA 75 AD 2
EAFAEIAE AR — 25 IFTE 7 1A

HHEEZME, 1 Notch 7538 1% 4 5¢ IncRNA, 41l
MEG3. NEAT1, SNHG14 % IncRNA iffi i A [A] #1L
il R AN RN JE SO, I8 P R A TR
e BEERE . Aok, B[] 3X 28 IncRNA 4% Notch
{55 AT, # 4 AD AT BT i 7
4.2.4 Notchf5 5 B AH K IncRNA I 45 411 it Ji5] 359
T

AD W SEM LT Tz AT, (B AR
WAL = ARG 2, PFRC R, miRNA-
Notch- AL T-7E AD 4 &I ML AT BEAEAE 45
M2, 1T IncRNA J& 75 g i 5 miRNA AH B AEH A
WPHTAH IR B Feak, NI S5 41 i 1A Fn 2 i
PAT AR 2 AD B9 &5 Rk SR EA i — 2 F
9%, WFFERW], MEG3 i IRBRIESE S 2o dn i
JEIRIE AR S | R RAEPEE T, i 2 B2l i A 2
T MEG3 HIIHIRFEE R T, T AR 2ot
M2k . %A R AD BRI SR AL TV TR IR YT
B BAUEERY], NEATI @it 5 miR-27a-3p
FEAERT, P54 SH-SYS'Y 4 i 40 B T FIbas
S AB TR A tau 22 RS RR AL BN, M2 5
ADMYEERIE, AN, NEATI1RENS 752 miR-124
miR-107 Fl miR-27a-3p M 7> FifE45 , 41 AB F1l tau
HABERRKE, 5350 AB 5T 40 J7 T A
PRZETCANMG 77 1% XSRS R, NEAT1 it
ZEHLHITEAD AL SRR HEE EZEM A,
BAN, FEsm s R, XIST 8 34 miR-25-3p
T 453495 . A€ AD H L EIR XIST AN AT LA ]
miR-132 3755 [ # 2 d 1 A AL 3, 38 AT AR HE
MEPETS 7, ZE LR, XIST A 5 H miRNA #
A AR, e aF A0 M8 T o5 A T
XIST. miR-25-3p A #H H./FE H##% Notch1, A I HE
I IncRNA-miRNA-Notch1 835 M 45 7] fig 21477 AD
T TEIS A% o eAh, KEEIES % RNA1311 (long
intergenic  non-protein  coding RNA 1311,
LINCO1311) 5 miR-146a-5p i 48 H./E FH7E AD £
P A EEE L, 7F ABL, 5T 1 SH-SYSY 41
JufEAIp . LINCO1311 (1) I J# il miR-146a-5p [
JHRERS IR MR T AW MG DL & APP
FRESEREIR . HAFF B A&, miR-146a-5p it R
KW T LINCO1311 X i e 41 s 9 AR 9 /R, 48
7~ T LINCO01311/miR-146a-5p 4l #E AD Hp i 5 5294
YRR e

2 Bk, Notch {5 5 38 % AH ¢ A9 IncRNA 78
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JHEE AR . AT AR 2T RET T PER Y, IncRNA AYHF5E 0 AD A0S W7 55 3R 7 4R 13t
o AD BFGRSRAE T R (62, BIS). il THM I . 1 IneRNA 3CH 845 1 Noteh 5 5
X UE IncRNA YR MBAL 4, PTLASGE AD BORE SlBEAHOCIEIA , AT BRSO —FhoBr iR Y7 SRS . itk
FERERITHRAER IR AR TS . AR RIE—  Ab, IncRNAFE R AE WA S 07 AD Y10 i 2 o
ARITX LE IncRNA 5 Noteh {5 5B 6 &, JF WHEAW . A1, /T4 IncRNA 78 AD H i 4/E
WRENFEN R PR S . IneRNAEE  H 32506, MM B ZHH 7540 T35 5= Ky
5 miRNAFHEAEF . #8797 Notch {5 5 i A B, mRIEANGIRA . ARBFTT 2t
KR, SEMARE . MAERAE . ALY 5 IncRNA 5 Notch {553 2 [R ORE B a1 0C & |
Mg T A R, SETT R0 AD (R A SEERE . W IR E R RS R 2 et S R

Table 2 Function and classification of Notchl-related ncRNA
#2 Notch1f8*ncRNAHITHRE R 432

g EARIGRNA SR
wha R A miR-25-3p, miR-139-5p, miR-449b-5p, miR-34a-5p, miR-200b-3p, NEATI, miR-  [32, 34-39, 64-68]
34c-5p, miR-200c-3p, GASS
FHEE 9 E miR-34a-5p, MEG3, XIST, miR-92a-3p, NEAT1, SNHG14 [41-44, 70-75]
EZR A AR miR-34a-5p, NEAT1, XIST, miR-139-5p, MEG3, SNHGI14 [46-48, 77-82]
A W S AN T miR-25-3p, miR-363-3p, NEATI, miR-30a-5p, miR-3163, XIST, miR-34a-5p, [51-57, 84-86]
miR-449a, LINC01311, miR-92b-3p, miR-449¢c-5p, miR-139-5p, MEG3
HKEN miR-2682-5p, miR-4640-5p, miR-4726-5p -

— B

_ Notchfii 5l HIXmiRNA _ I
GASS MEG3 SNHGI4Y}| I BB
LINCO1311 NEAT1 XIST I
\¥ J |
| |
| |
| |
| |
Notchf? 5 i# # H XmiRNA :
miR-139-5p miR-200b-3p miR-200c-3p :
miR-25-3p miR-30b-5p miR-34a-5p I
miR-449b miR-449a  miR-92a-3p - = — ross
SN M A
miR-2682-5p miR-30a-5p miR-3163 |~ Notch{s 5@ H — | MR \\3 ¥ AR
miR-34¢c-5p miR-363-3p miR-449¢-5p||— —— —— — - L ) niiiat <
miR-4640-5p miR-4726-5p miR-92b-3p
J

iR R/ N

' }
I |
I |
|

i |
\ 1

Fig. 5 Potential pathways of Notch signaling pathway-related ncRNAs regulating AD
B 5 Notch{sSiEH4H%XncRNAVHIEADBERKZE
MEG3: B R F£ ik H K3 (maternally expressed gene 3) ; SNHGI14: % P /NRNA 15 & 3 K 14 (small nucleolar RNA host gene 14) ;
LINCO1311: £4#54E4mTIBRNAI311 (long intergenic non-protein coding RNA 1311); XIST: XYt (AR J 1G4 755 A (X inactive specific
transcript) ; GASS5: A KAl 45 F P FE A5 (growth arrest specific 5) ; NEAT1: % 5% 5 4 %6 % 55 A 1 (nuclear paraspeckle assembly

transeript 1) o
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5 BESRE

Notch {5 73l i C IR S S 5 2 R A B f
T, R RIS TE AD W R AR R R thy e 4 F
At AR, neRNAEREHZEMHER T, &
W R R A AR A TR R I AT 0 A o AR S X
Notch 15 5 18 [ 4 & ncRNA JE47 000 - 25 b A 5
ncRNA X} AD JCHE BRALMH] (Mg kA . ek
E . AN A T A RZ e AR A
PEgIEEER, &P ncRNA 5 Notch {5538 4 22 8]
(19 28 SR 45 A A AD WA 7 B A i 6 A2 RN
%o SR, ASCHY F 2R BRTE T 1 AT 2 Notch 5
538 A A A 4> (40 Notch2, Notch3) M H:AH
K ncRNA & & [RIFEAAAE SRRy I E AL, 55 41,
Fl Hi ncRNA 3 i % Notch {5 53 12 5 AD 9 11
FAEI M AT . Bk, AR NEE TLF
JUNT: a. G2 ARTE, REPEE
55 Noteh {55 538 BEAHOC Y A neRNA, FfAG A
AD Je HoAth pf 28 1R 47 M5 0 v i) 2 2 0 4 ) 4%
b. 38 3 SL BB HIE neRNA 38 15 1845 Notch 5 518 J§ 4E
2% AD Je H A iR AT U I T e PR, R
AR RS Wb & G T7 HE A5 A I PR 1 FH AN {85
c. FEHCRF SRS R A IR IR, TR R T
ncRNA 2 W) & 55 114 1) Noteh {5538
BERI/N T T 25 W) FIE AR Y7 SR . B 2, ncRNA
5 Noteh {55538 #% 19 AH BLAE FH7E AD Hr iy 4 Bl
SERT R B A . BEE R HED RS AR A
AR —E 2R M E 25, b AD B
WA T PR ALHT B S R 7

2 % X #
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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 amyloid B-protein (AB), 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
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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