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HE: B amiE Bk, HTRT/R KRR (AD) B MK 2R KA M/PRNA (miRNA) 451
fE. ik BT EFRIELEEHIE FE (GEO)IREXADM X M B IE L GSE46579, FHiEADEF MK HERR
AEmiRNAs, 15 FI7E £ $3E EETargetScan. miRDBJ; Starbase il T £ miRNA KB EE B , 81t GSE97760
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Abstract

Objective: To explore the biological functions of differentially expressed microRNAs (miRNAs)
in the blood of Alzheimer’s disease (AD) patients by bioinformatics analysis. Methods: Dataset
GSE46579 were collected from the Gene Expression Omnibus (GEO) database. We selected diffe-
rentially expressed miRNA in blood patients with AD, and online databases TargetScan, miRDB
and Starbase were used to predict the target genes of selected miRNAs. Differentially expressed
genes were selected from the GSE97760 dataset, and analyzing the differentially expressed target
genes. R software was used for gene ontology (GO) and analysis and Kyoto Encyclopedia of Genes
and Genomes (KEGG) pathway analysis. Constructing protein-protein interaction (PPI) networks
through the String online website and utilizing Cytoscape to filter out five key genes. Results: A to-
tal of 56 differentially expressed miRNAs were screened, with 42 downregulated and 14 upregu-
lated. Among them, 23 target genes overlapped with the differentially expressed genes. GO and
KEGG enrichment analysis revealed that the target genes of miRNA-3200-3p are involved in func-
tions such as DNA molecular structure and functional changes, neuronal development, synaptic
transmission, as well as fluid shear stress and atherosclerosis signaling pathways, and Butanoate
metabolism. The five key genes regulated by miRNA-3200-3p are SRSF1, CHD1, ZRANB2, PURA,
and KDM5C. Conclusions: miRNA-3200-3p may play an important role in the pathogenesis of AD,
and miRNA-3200-3p may be a potential biomarker and therapeutic target for AD.
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1. 5l

B JR K BRI (Alzheimer’s disease, AD)A& — i LA AZ 71980 I F DI BE B AT K AT H 578 N 4 IR
ITVE, AR R LIRS . BRT, ARk 5000 SR, FRE AD H#FiT 1000 f A,
PR AR E (1], R, 3 Y) B SR E A IR TT A AR S

/Iy RNA (microRNA, miRNA) & —2K %) 18~25 MZHF IR A AESm IS RNA 431, 1Eid 545 mRNA
FIEMEX(UTR)E &, N SFHEROMMEER ML FE R, il mRNA MEEMRE 2], EiRE
HZ VDRI R K EEEN, ORI o, TR 3]. HFFLREH, miRNA TTL
VT RL) 60% M N LR, F> miRNA 7] DL 2 AN BRI ThAE, Itk miRNA AT LU N 2 80 5067 1)
TR IERE[2] -

UKL, —% miRNA 7E AD Fiid fE ik #E B ZE/EH[2] [3]140, miR-148a-3p it ik 18 T 4
] ROCK1 K58 T AB 55 SR FE1E[4]; microRNA-425-5p il i 4 (7 #ik 70 H B8 (HSPB8){E it
BT IR S HEER IR tau WEERALANANRIA T2[5]. AW FUE EME B 2Bk, TRkt AD B34 E i %
FFRIAH MIRNA, @i %) miRNA BRI AT & £ 08T, #RE miRNA 7£ AD Kb B EER,
N AD (153 FHLEIF AT 2R R .
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2. M 55%
2.1 o8

1E GEO (http://www.ncbi.nlm.nih.gov/geo) i 4E FE#G R “Alzheimer’s disease (All Fields) AND miRNA
(All Fields)” , #pFf g N2 “(Homo sapiens)” , iz @ =7 13415 RNA il GSE46579, {4 48
% AD BRI 22 455 B2 MLRE A miRNA 15 2.

2.2. ZRFiX miRNA BfEEFEELTE

KH R A (WA 4.2.2) GEO query 32BN H s SCF, {8 DESeq2 AT 7 5 3R iL 70 Hr e
PA|log2Fold Chang| > 1 1 P < 0.05 Jyiffiid 5 {75 31| 22 57 &1k miRNAs, KH ggplot2 £1, 2 il 24 4 1) 2 5+
F ik miRNAs 5k il &

2.3. miRNA B3 Z 77

XA TargetScan8.0 [6] (https://www.targetscan.org/vert_80/). miRDB [7] (https://mirdb.org/)F1 Starbase
[8] (http://starbase.sysu.edu.cn/)TEZEEHE 2, PIFhiiEE AL, HHi A miIRNA-3200-3p 43 I 0 miRNA ]
EERER I . S R HER, RIS Venn B TR
(https://www.bioinformatics.com.cn/static/others/jvenn/example.html) 5 2| = AR 3k 1 38 SEHE L &4 .

24. EEERFRIEERFHBER

£ GEO #¥5 EH R “Alzheimer’s disease (All Fields) AND gene (All Fields)” , #1f# 4 A2 “(Homo
sapiens)” , NEFERE A B gE GSE97760 (9 ] AD. 10 X IE), Wit GEO2R 7E L8 ¥ /b T &,
%?%%ﬁfﬁkﬁﬁﬁl PAllog2Fold Chang| > 1 #1 P < 0.05 Jyiiif 551 o 4N NBEHE DR b 72 7 30K Jk [ 1) H 78
FER AT G850 M. 1831 Cytoscape (i 4s 3.0.1)#) 2 miRNA-#E KL K W 2% B 1HE47 AT 404k o

25. BERARFR(GO)NTMABERSEEHEENEH (KEGG)EE S

T R 8 A clusterProfiler fx) 7 S ik R RN 1E4T GO M KEGG 1@ RIS 01, GO ‘& & Hr
el 4= 3 75 (biological process, BP). g 2H ik ( cellular component, CC)A14>1-ZhfE(molecular function,
MF)X & R BEA TR A 432, IR BN & S 5 2 (P-value 7K T)[ 10 /> GO Ihfg & 10 % pathway
AT TR
2.6. EAEIE(PPI)MLEME K& X RERTFiE

i#id STRING %&z%&ﬁp] (https://string-db.org/), LA Confidence score = 0.4 Jyifiid 4648, Ho 8B B 1
BEHEEAEM L, Bk Cytoscape #i A cytoHubb Jift, ik 5 AN EEEE A, ER miIRNA-3200-3p 42 1%
BRI,

3. R
3.1. ZRFKIX miRNAs

R 45 AD ZEL AN X FRZH ) log2Fold Chang 11 P 8 ik 2 57 % 1A 1 miRNAs, 5 {8 §ext i 41 AH Le,
AD 4 ILG% H 56 4% 7 KiE miRNAs, 42 4 miRNAs Fiff, 14 4 miRNAs Fiff, Hr miRNA-3200-3p
NZEFRIE R E T miRNA (4 1).
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Figure 1. Volcano plot of differentially expressed miRNAs in blood. Note: Blue represents significantly downregulated
miRNAs, red represents significantly upregulated miRNAs, and gray represents miRNAs with no significant difference

1. MR ERFRE miRNAs BOKLE, F: EEKRAKREZTEN mRNAs, AERKREE EIFR miRNAs, K&
RETXLEZZERH miRNAs

3.2. MiRNA-3200-3p 0% &

43 5llidid TargetScan.miRDB /¢ Starbase 7£ £k ¥4 FEAG 2 Hh 173 4~.2348 Al 254 /> miRNA-3200-3p
(EREEER, MR R TIO45 SR T S, FR 5 RUEIFE LR T 3 A4 49 211 miRNAs 2281951 47 4
HEBLERI(K 2).

3.3. MAPERFTIAKLER K miRNA-FEEMEE

FR 4 AD 2 FIME R X REZH (1) log2Fold Chang AT P 1, fiiiisk H iy - 15,550 2 F Rk LR . Hr,
23 > miRNA-3200-3p ¥UEEA 5 22 R R A R AP AE S, FF HAUA RAS BN & mEH 2
(CNKSR2)ZEH N, 4 22 MR Eif. i A miRNA-FEIE PR 28 B 34T ] AAL (1] 3) .

34. BERNER S

X 23 AN JE BRI AT GO Thie Al KEGG @ik & 0. GO L En(& 4), #ERNTEES
L] DNA XUEEfRIZ)E. DNA MR, BRAEK. BeA RG] T R R MM¥EH R A YR, 258K
FARFE M. BRIRAETAN. 2R . T/ N AR AMT A S04 7y S5 PDZ S5 Hikss
B HRZRENE . ARKE TS Wnt SZARIETE BRI EE FIEEE S TR, KEGG 451 %
R(E 5), Z5RAABITIN 50K REAE S IE % W TR Z R IE S SR TR
T T %) B 22 S S BRI R A A K
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Figure 2. Venn diagram for screening potential target genes of miRNA-3200-3p
2. miRNA-3200-3p &7 $0 £ H i1 5 B E

Figure 3. miRNA-3200-3p target gene network
& 3. miRNA-3200-3p-#E £ E /&
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Figure 4. GO enrichment analysis of miRNA-3200-3p target genes
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Figure 5. KEGG pathway enrichment analysis of miRNA-3200-3p target genes. Note: Circles represent the number of
genes, with larger circles indicating a higher number of genes enriched in that pathway. The bluer the color, the higher the
enrichment level of genes in that pathway

5. MiRNA-3200-3p ¥ EFE K KEGC BEREE ST, I: EBEREZEEY, HAERREEIZEEANEE M,
AedE, RREEEZEENEEEENS
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35. MEEMEEIEAMEST

BT cytoHubb JFE TR B 1 HAEMZ (& 6), ik 5 NCBEIEIN, BIE LR BRIG R IR = £
A7 1 (SRSF1). #u(n)ifi fift el DNA 45485 14 1 (CHD1). 4815 Ran 45 & 45 H48 & 11 (ZRANB2) . 14 &
S EEE A (PURA). (I R Rr 5 25 T BE A 5C) KDM5C.

CHDI CNKSR2

PURA

ZRANB2

Figure 6. Five key genes regulated by miRNA-3200-3p
6. miRNA-3200-3p iF#E#T 5 PR FRER

4. 7ig

AD & — Pl B AR 2R AT VRSB, R RPLR iR 58 A B0, HLIA VAT FBUA B AME . o
R, AD WIRIEE K AB AR tau B ABEIRIL . JORER L. FALN L. 40P T K o b Th e S 45
FE[2]. /£ AD RAEFIA, IEARERAHE, (ERAL R AERIEMNAR[10]. ik, FHREM2H AD
fIbREE R EE,

FCR IR (IEE R B, YA R 2R mIRNA 5 AD RRALHIAE <. —L8 miRNAs 5% & 1™ &
FEEA >, 0, miR-223. miR-331-3p A1 miR-28-3p [11] [12] [13]. k4P, miR-433 it # A JAK2 i
¥ AS R TEME[14]; miR-124-3p #id i1 Caveolin-1-PI3K/AKYGSK3S &8 441 Tau )5 3 i
IRk, 75 AD HORIELRYER[15]; miR-107-5p it #H] Toll #5244k 4 (TLR4)/NF-«B %, 78> AD
NI E A RO G2 [V [16]

MiRNA-3200-3p /& —Ff 1 4 miRNA, AHCHF AR, H 3 20y 70 Ja f A3 . il an, A4 b
MiRNA-3200-3p e 01 1) 65/ 1 & (A 14 B 10 2a (CAMIK2A) T2 1 28 i TR PR3 B RN RS [ 17 E
e N v, I P B AR K R 2 AR (VEGFR2) L 115 miRNA-3200-3p ik, M1 T (Treg)
e E 2 [18]; BEAl, miIRNA-3200-3p A] REIEL 17 Wnt/s-23 85 [ (B-catenin)ii i 2 5 40 (1122 F1f=
Z2idF2[19]. AT, AWFFIEH CAMK2A HidiZ K #2485/ B (LTP) A ¢ [20]s WAL RIN, W&
Wnt/p-catenin 15 5 3@ i ol 0] A (PR FEPE,  IBCER I AN BE B Th RE B RS [21] [22]. X LB 5T 3R B
mMiRNA-3200-3p 7£ AD #iH7R K IEEEAEH .

it — B AR IE miIRNA-3200-3p 7£ AD "I FEAER, ANt Foidind 76 e Hoifs B TN BE R N, Jf 45 & 2
£ GSEQ7760 fifiik ft) 22 - RIAMIFE N, B & AT 23 NEF RIS R BT IIREE 90T GO 4T
RoRFEEE R AT BB T DNA 7> T4 5 Thae B k. & ok S Mk giifs 55 S A K 7
LY INAES S AD $li. KEGG 38 B bt il SR R mT Gead il Sk 85 V) B ) 5 s ikl R A0S 5 3d
PO T 2 BRI MG SR SR AR ST AR (S S IE R AD KRR R . — T AR I,
AD g 1k 72 7 R0k B R 5 B AR AR B V) N ) 5 kR R RS @ B AR DG [23]. BEAh, TERERE LW
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R AR P, B R T RIBRAE I [24]. — USRI, AD AR R(E e A T R SR 4 B
W [25], HE—BSCRE T iR e .

STRING £k M3l )z Cytoscape %, 53] 5 /> miRNA-3200-3p 115 ) e SEFE K (SRSF1. CHD1.
ZRANB2. PURA. KDM5C). 5t K3, SRSF1 58 /R 7K it BR s UG AH O (1) M K R 245 5 H % R A 1 A
#£ % 3 (CD33)HME. 1-2 [ B R% FF R 22 A5 PE(SNP) A 55 [26] . AEBREAN T, BTV T SRSFL 28 T AD #
K] Tau Z:[K mRNA BRI R [27]. CHDL & —Fgetii 3K 7, J&T CHD XKj%, LA
DNA #s%. Sl a2 S f#2[28]. w5k, £ AD Kixid, CHD1 fEAXEHERE T, 5 AD
AR 5%, BFERERPE . F XFIEEIRFEAS25E[29]. ZRANB2 /& —Fl RNA 55 HE M, BAI7ERKRER
S R IR[30], & T AR RGN B FLEUb . AR, 2 &2k D2 (DRD2)M rs1076560
ZAME B S ZRANB2 145G, SEUARITIRER T DAL I OS2 ZLRE I WU [31]. PURA
& PUR B ISR ER 51, 85 Bt sl 0UE DNA 3 RNA 254, 7F DNA &l #3% A8 RNA BIE R
FEEBEEN, NS 20(S)- i\ Z ZKE(PPD) 5% 3 bR PURA 456 IR\ A0 2 RE R i AH DG B L (K]
(R 5K [32] . KDMC5 & — P2 R 2 R 25 AL BE(KDM), #2IA 9 2 X OB ) e v e L 1)
RABFEFZ —. K, KDMIA SR G R 3 [33]. KDMC5 TE#4 K & i 2 4 o] i 3%
WNT-g-catenin {55 1@ B 52N 6E[34]. HAT, SRSF1. CHD1. ZRANB2. PURA. KDMS5C fEAH1£:
BATHEZOR R RIEH A TE TG, HFEHE—PIRE
5.

&g

g bR, AWFEEAYE RS, G ZE 5 RIE miRNAs, EHERE T
miRNA-3200-3p BEATIR AT . 83T % miRNA-3200-3p #03E 34T GO ThAt M KEGG il & #0047, %)
RV HAE AD AT RES S I AE YD 2E ThRe A5 5 s . [FI, @5 7 BT miRNA-3200-3p 4% 1) 5 > K
BE[R, PR miIRNA-3200-3p 7£ AD IS EAE A . 35k, FRATHEN miRNA-3200-3p FIEfE AD 1
RIFBEEMEH, AN AD BIERRTT LS K 2WibrE4, #8110, miRNA-3200-3p 7E AD H (14Tl
il B s R ST 75— it A
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