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H: BI/RXEEERM (Alzheimer’s disease, AD)EEEEREFERPAEL KN UUTIREGHITHIN
HIThRERERS NIRIE, B—MHIRMERZBITHIRZE. KEMARY, ADKEFSERBEER, HR
miRNAZE [F)mRNAF BN R T A K167 B — e AT iE . 8RB0 TR —Fh DA4E I N BRUTRUN
FHMERARIE TR, ERES. . BE EXFITHRFT. AREAREFERE, EMERTHERT
FREEREER. KHIELRASH R KERFEHEZH miIRNAR mRNA 5 R0 580122 8] I BE
R, AEEADKIRWILE ST ARRES %, Hi: BRATENCBIEEE EF LLAlzheimer’s disease.
Homo. mRNA/miRNANEIAFERIEHE, ERERTZERREFNMRNAEmIRNA. ¥ENREIEF
fi5i%E i 1 22 5 RIAmiRNA S mRNABUAE & . B BB TS 3B FEEFerrDb, 437 F LSS T-ERH . M
YT EEPEIESE, BEFRIEMRNAS K HIBAIERST HIAmRNA; RIEREEHF, B3
IRFEBRR P RIE E A miRNAS FE T K miRNA. 5 H F#miRNAE T miRWalk3.0503E FEEHEAT M,
¥ ¥E I mRNAL B mRNABUAE &, 3 cytoscape3.9.1#ZmiRNA-mRNAME X R E, BRABHS5H
SRR EIR I T A X miRNA-mRNAFIER RN, AEBADK KIWALH ST iRt s% £ 7.
hsa-miR-30657EADH T i, HEE[HE# K DRG1, PIK3CA, TF, SLC38A1, ATG16L1, SNX4, SOCS1,
MAPKS8, PRKAA2, HIF1A, IFNG, HMGB1, TNFAIP3, TLR4, ATF3, SNX5, DDR27EAD i,
KGRI TR HEAEH ;s has-miR-44437EADH 11, HEE A JH#EEHPRR5, AKR1C1, SRC, TP63, CISD2,
BRD4, SESN2, AIFM2, LAMP2, FXN, SUV39H1, ATF2, NEDD4L, TF, BRD3, NCOA3, TFAM,
NUPR1, PARP12, CREB5, ASAH2, CHMP1A, CAMKK2, SOX2, MEF2C, MARCHF5, TRIB2, PDK4,
PTPN18, ABCC5, FURINZEADH Tifl, ST EMHIIEH . &i: AL Fr#ZHE I miRNA-mRNA
REN SYIOT RFI/RRGERFEA X, FRFRMH —ERE.
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Abstract

Objective: Alzheimer’s disease (AD) is a degenerative central nervous system disorder characterized
by behavioral impairment and progressive cognitive impairment, which is more common in the el-
derly and pre elderly. Numerous studies have shown that the pathogenesis of Alzheimer’s disease is
related to gene regulation, and studying the regulatory mechanism of miRNA targeting mRNA has
certain prospects for disease research and treatment. Iron death is a form of cell death characterized
by intracellular iron deposition, which differs from apoptosis, autophagy, and programmed necrosis
in morphology, biochemistry, and genetics. It plays an important role in neurodegenerative diseases.
This study explores the relationship between miRNA and mRNA regulation related to Alzheimer’s
disease and iron death to provide reference for improving the pathogenesis and treatment methods
of AD. Method: We screened the expression profile using Alzheimer’s disease, Homo, mRNA/miRNA
as keywords in the NCBI database, and selected mRNA and miRNA differentially expressed in the
brain. The differentially expressed miRNAs and mRNAs screened in each expression profile were
taken as intersections. Through the iron death database FerrDb, the datasets of iron death-promoting
genes and iron death-suppressing genes were downloaded separately, and the differentially ex-
pressed mRNAs were intersected with them to obtain the target mRNAs. According to the expression
level ranking, upregulated miRNAs and downregulated miRNAs were obtained in Alzheimer’s dis-
ease. Using the miRWalk3.0 database to predict target miRNAs, taking the intersection of target
mRNA and the above mentioned target mRNA, and constructing a miRNA-mRNA network using Cy-
toscape 3.9.1, ultimately obtaining the regulatory relationship of miRNA-mRNA related to iron death
in Alzheimer’s disease, providing reference for improving the pathogenesis and treatment methods
of AD. Result: The miRNA hsa-miR-3065 is downregulated in AD, and it’s targeted regulatory genes
NDRG1, PIK3CA, TF, SLC38A1, ATG16L1, SNX4, SOCS1, MAPKS8, PRKAA2, HIF1A, IFNG, HMGB1,
TNFAIP3, TLR4, ATF3, SNX5, DDR2 are upregulated in Alzheimer’s disease which promote iron death.
The mi-RNA hsa-miR-4443 is upregulated in Alzheimer’s disease, and it’s targeted regulatory genes
PRR5, AKR1C1, SRC, TP63, CISD2, BRD4, SESN2, AIFM2, LAMP2, FXN, SUV39H1, ATF2, NEDD4L, TF,
BRD3, NCOA3, TFAM, NUPR1, PARP12, CREB5, ASAH2, CHMP14A, CAMKK?2, SOX2, MEF2C, MARCHFS5,
TRIB2, PDK4, PTPN18, ABCC5, FURIN are underregulated in AD witch suppress iron death. Conclu-
sion: This study explored miRNA-mRNA related to iron death in Alzheimer’s disease that promotes
or suppresses both of two in the same direction.
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B JR 2% i3 BRI (Alzheimer’s disease, AD)/&TEEF K EF T 2 2 AOIRFS L AT RIS AT Ml 2
RERRAS NRFIE, XS RGUBAT MR . RO JE R AP R 72 o

MicroRNA (miRNA)&— & i1 N YRS R g i (1K E 20y 22 MZ AR ARG .48 RNA 01, EAT]
TESNEYI T S 557 5 5 R R IE . miRNA 7] OB BRHE mRNA e e JHIHE mRNA 1§
HRAHE mRNA SRR

BRAET o —Fp OBV 1Y, SN T UARIAAE. A0 RS A XA 1 T 2 4 R M A
277 3:0[2] 0 BRIE TSI N2 BB 1 I AR SN Bt R/ R BRI [m) e is AR Th RE PR [3], J5 & APt bk
R H KRG RO/, S5 H T S LS 4 (Glutathione Peroxidase 4, GPX4) ) F#AK AHFE
AWFAE AD B Z A0 DRI T BB T /K1 5 = [3], #78 AD IRAETTRe SERIET A %, Bt
TREME IR 22 70 S Sl 1R ThRE, I B-UE M FF 2 1 (amyloid g-protein, AB & 1) HITE AL, 3860 ik
BEPE, DI AN AN M ) SORE SN, A R FE KGR, TR RGNS . Ak, 2R IR AT R
M EARF = T IR W 048 R SR AU T K [4]. 28 BRTIR, BRIET 7R 2R RGBT
AR T AR R [5].

R, B AR EAE T H mRNA 5 AD KHLEIA 1 mIRNA-mRNA, FHRIE 0T A
T 5 R B 7R R e R 1A L R O 22 00], AR TR 72 AD B AL, Al R 2 W 5 9697 B (R HIF 7 kAl
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Figure 1. Experimental ideas
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22. ERTIESH

7E NCBI %4 ZErh LA Alzheimer’s disease. Homo. mMRNA/MIRNA Sy e a] 7 s £ ik i, 106 BEAE i &5
£ 2R MEFRIE I mRNA 5 miRNA. 7371 i% £ GSE16759.GSE147232.GSE120584 . GSE212623.GSE157239
HE) AD HEALSIEFEAEAIT miRNA 27 KB 5. &8 GSE34879. GSE77666. GSE193391.
GSE42492. GSE197505. GSE203206. GSE136243. GSE199258. GSE153284. GSE161199. GSE155567.
GSE132903. GSE129146. GSE53697. GSE184942 H1[f] AD Ff A5 IE# FE AT mRNA (1) 2 7 R IE 4T,
i 18 H 22 52 %95 miRNA 5 mRNA (p {144<0.05).

2.3. BiFERETFE

WA B P ) 22 R IE miRNA FI mRNA 73 5 HCE £, I E 51K miRNA F1 mRNA.
75 BILER /R AHF BRI T 235 IR ) miRNA 53835 T 1) miRNA.

2.4. MiRNA-MRNA X &% HI3REL

{5 A miRWalk3.0. miRTarbase ${4# & X i 2 H (1) miRNA 32547 #E I K FU , 45 21 miRNA (158 [ mRNA,
IR 6 W S5 10 mRNA. FHKHE B R RSCR, 0 H ) mRNA 5 _E—5 ik 1 B bs
MRNA B4 . % T B miRNA, BUR I H A% mRNA 5700 mRNA B4 T T miRNA,
I B H AR mRNA 5 mRNA 24, 193] miRNA-mRNA J#58¢ 25

B IR ZE T 3L K] (Driver: Genes that promote ferroptosis) 5 NCBI ¥ )4 AD & S IEA %% R (E
W) E A MRNA B2 4R, 132 7] g (e BH kA0 oM {2 32F AD T Bk JE I SE TR 4 s K 4 Bk At T2 2 R
(Suppressor: Genes that prevent ferroptosis) 5 NCBI %4 J# tF AD &5 £ 7k 55 & (CF ) 19 E 4 mRNA B
TEE, 13 EI] BRI R I TS AD TEREUR RN . A SIS R, 52 5RTRK
HEBRR AR IET AT < mIRNA-mRNA 258 &%}
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Figure 2. Upward and down-regulated relationship map of differential genes in the selected samples of NCBI
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JLik ¢ GSE16759. GSE147232. GSE120584. GSE212623. GSE157239 1] AD kEA 5 IEH FEA
HE4T miRNA 2 3R, ¥ GSE34879. GSE77666. GSE193391. GSE42492. GSE197505.
GSE203206. GSE136243. GSE199258. GSE153284. GSE161199. GSE155567. GSE132903. GSE129146.
GSE53697. GSE184942 H1ff] AD FEA G IEHFEAR AT mRNA 2 5 Rk 0 . S B¥E 5 22 e RIS HL P
Kol E i 2 s o

3.2. fREhpIBiRER

PG TR I H 1 22 R0k mIRNA Fl mRNA 2 JIECE &, REUE A1 miRNA F1 mRNA.
S B AE BT 2R i B0 A 2Rk E R0 miRNA 53R35 N miRNA (14 3). 7EZIET- 5% FerrDb H R4k
5T AR LS T RER, 5HES mRNA JEE, 433 HE mRNA.
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Figure 3. Venn relationship plots of miRNA screening from different datasets in NCBI
3. NCBI R [E % #E S - miRNA &Y venn [

3.3. MIRNA-mMRNA X &% HI3REL
mRNA hsa-miR-3065

2426 241

2598

hsa-miR-4443

Figure 4. Venn plot of predicted mRNAs against mRNAS in
the NCBI dataset

4, M mRNA 5 NCBI #i#E& + mRNA #J venn &
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{# F miRwWalk3.0. miRTarbase (#% /2 5%F miRNA A7 #ESER 7, 75 3] miRNA (%8 mRNA, #
KL AT G0 EBEN mRNA. JHEHE EFEXR, BHIHK mRNA 5 B0k i B s
MRNA BUZEE (K] 4) 50T B 8 miRNA, BN H AR mRNA 5 F mRNA B2 5 T R B miRNA,
L EI HFR mRNA 5 mRNA BUZ4E, 19315 miRNA-mRNA 145 5¢ &%) .

Table 1. The resulting gene relationship pairs were finally collated
1 REEBEBINERERN

miRNA 05 mRNA

hsa-miR-3065 NDRGL1, PIK3CA, TF, SLC38A1, ATG16L1, SNX4, SOCS1, MAPKS, PRKAA2,
(AD H i) HIF1A, IFNG, HMGB1, TNFAIP3, TLR4, ATF3, SNX5, DDR2

(AD " L, EEEERIETY)

has-miR-4443 PRR5, AKR1C1, SRC, TP63, CISD2, BRD4, SESN2, AIFM2, LAMP2, FXN, SUV39H1,

(AD i) ATF2, NEDDA4L, TF, BRD3, NCOA3, TFAM, NUPR1, PARP12, CREB5, ASAH2,
CHMP1A, CAMKK?2, SOX2, MEF2C, MARCHF5, TRIB2, PDK4, PTPN18, ABCCS5,
FURIN

(AD I, HIERAETY)

Figure 5. Gene relationship pairs that promote AD by promoting ferroptosis
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IO, B 249 B B IR PG BRI B SE T AH G IR DR L 2R (6 1), 405 1) s @ #E RSB T X% AD
G E AL FIXS: hsa-miR-3065 7E AD H i, AR H#EHE NDRGL, PIK3CA, TF, SLC38AL,
ATG16L1, SNX4, SOCS1, MAPKS, PRKAA2, HIF1A, IFNG, HMGB1, TNFAIP3, TLR4, ATF3, SNX5, DDR
276 AD 1 _E U, AL TR AR F (] 5): 2) 8 i R T AD R4 F Y B2 D5 6]  has-miR-4443
76 AD A _E i, HoER i K PRR5, AKR1C1, SRC, TP63, CISD2, BRD4, SESN2, AIFM2, LAMP2, FXN,
SUV39H1, ATF2, NEDDAL, TF, BRD3, NCOA3, TFAM, NUPR1, PARP12, CREB5, ASAH2, CHMP1A, CA
MKK2, SOX2, MEF2C, MARCHFS5, TRIB2, PDK4, PTPN18, ABCC5, FURIN 7E AD 1 N, Xkt
Hil1EF (& 6).

Figure 6. A gene pair that inhibits AD by inhibiting ferroptosis
6. BITHMHIERIET=MRT AD A2 HIHIVE R A E E Xt

4. ¥1ig

B R PR BRI A — P 2 s B T AR N, HIE kG R mas . FI/R2%%
BRI IR A AW N B Z . SRR JRIT SRR LA ST B BOR RE R

MIiRNA & — 28 B I R g i 1K BE 200 22 M R MRS 55 RNA 70T, S HRESEHEE R
EVTE. mRNA TEA Gl R ir 2 M E SR R REEZEN, aFFRE, MRrKGmE. W, 5t
TS, BEWP AR RN 40 73 1 25 [6]. mRNA f&— K25 RNA 407, ‘E% DNA [FitE (5 BAL s 3L R, 1E R
R A AR, JRuk e SR RIAE A~V EE R SR T 5. RNA R ABREYI 59 mRNA (FRA
AT MRNA) R I Tk 2 mRNA, X R mRNA &t it — SRR R F R [7]. B R AN
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MiRNA 5 mRNA fEAE 4 —41 miRNA-mRNA 5% Z30], i J PR B i #2SR0T SE L5 « ARAE L 4544
ThRESEJ7 H S B #EE -

P8 T () B0 T2 5 ] R 2 T BRI S B AN T 43 1), TR T 1A 08 T 400 L P 2 1) SRR 5 e 75 1 R
A i 1t 45 (Reactive Oxygen Species, ROS) =i I AE T T4 st T2 T X [3] o A 2 i S 56 DL R g 3%
PR %1% (Magnetic Resonance Imaging, MRII&1E, 75 AD 5 KM IR . 1 1 3R Ko it ke 5 1) 2 I [X.
BT LA BB AR R [8], 1AM AB DUEF U 5B R A OR[9], Fik, BRIETH W EERE AD 1—F
HERHLH . BRIk A, HIFRRE, ST RO ERBIG[10]. R[], BI/RZRIEGBRE 6] M4
AR [L2) 0 5 S0 R 58 FL A AR 48 R e P S G AE R [13] . DRLItE, BRFTERAE T 5 HP 4 RGN 1K
ZXF TR RANZ RGEIR L W 5107 A E R . A, fA2E i R #EM Limma $00E 006 B 45
BEATSE, FRFIHT GO B4, KEGG & 44 M AL R AH ELAE FH I 4% 3 B 5 AR W15 1B 5 vt —
RARB AP D Re AT IR DT, [ R B I A I PR 3 3 38 X 4% 43t (Weighted Gene Co-expression Network
Analysis, WGCNAY¥ 2 53 %k KK 43 1 (Differential gene expression analysis, DEA) B ifbish, MmA&ZE
310 &R /RKHEER R g e . 1 uE, 153 has-miR-4443 7EMIZIRAT Mg ke FRVE[14]. BbAk,
AT 3 AE B R PR BRI FR @ ELISA F1 qRT-PCR 54601l 7 AD % 18 # miRNA HI#RiA/KF,
K I hsa-miR-3065 (12 5 F A H R [15], T HoAth 2% 7E AT B /R 5 BR824 1M /i miRNA (1) %558
H, D S R R BRI, i T 20 FRAERT R M ER R e LA B 22 R RIA ) miRNA,
£ 45 hsa-miR-3065 [16], X L6235 (A 5T 5 A SLEG AT 0 i de 4 SRAH A, A SIS Ja 8248 71 1% miRNA Bt
PAHE R mRNA $4E T ES kS, FIRESR e E . HAT, ST RURKEE, FZ R 2R
BFE p-IEH R R H TR P S B E TR B EL A p-Tau 8 H B BRI 28 TC AT 4R 9 45 P B0 7 42 T
(195 R LA R BET[17] [18], H 2l Br A5t 95 o 5 9 WL i e A o] 4D R 22 08 [ 245470 99 SR 56 350 % AR AR I IR |
WA NI RO [19], BRI, 34 SRATF S0 A0 2R 1R AT PR 1) 2 5 AT TR 7E TR B SR 2R BRI (14 R I L
il BRIET R AR AT — P T M AE T 5, R — R X TA R T, KA. BWEn, BA
BRI 3T B A AR P AR Ty 2, X R Uy K B BRI i A Ikl R A PRAR AN SE AL S AR S
RE TS Z R R AL RE R N 4 R [20]. ARZ ORI, BRAE T IX Al ML AT T ) 7 S BRI
BRI R R A B VIR R, Bk, BFFCERBE TR Qi 5550 /R % B 1K R o8 i S B G R ), AT
MNBT R RGBT 5697 A& EENE X BT A N — Rl At T 2, AR R AL
BN, (HEAEA —E 22BN, mIRNA 50 R TEEERR & A2 DTS, HiHE% M mRNA
WS B SR UK HE BRI AOBERE, TAAE TS X2 %) mRNA [T, Bk, 3R S7ER] R KB S8k e T
945 8 Y ELAE F 7 [0 A ED 1) miRNA-mRNA 26 25068 5% T-0F S8 S8 T 45 B0l 2% 6 I K075 1) 3 AL B Lk 5 %6
B o ARSLIES YIS BB, Seiiik e I E K A RS B A0 (National Center for Biotech-
nology Information, NCBI) IR 7R ¢ v BR s i o Jk DR Rk vl , 3l ik 07 10 19 2176 A [ 25 4 h I 2 vy
) mMIRNA 5 mRNA, [N /3REEFT) ENRKR. 25l MERK S )RS A4 ay k2B,
AP THIR S AR A IR O USRI = 2 R R R RSB TR P FerrDb Hh R X R TR AR HE L SIAE
FAMIAS TR BE BRI, et 0k A 1 ke DR 4 45 BT 7K K i BB i 5000 4R (W B DR AT L e, 49 31 mT Rad i kot
TR A SR 7R R TR0 T R 0% 200t o AR AERRT /R I BR o vh 2 O N R ) miRNA 1A K FLBE ) 4% 1 7E
BRI T AR PR E N BRI mRNA 17 A FER /R IR BRI T 2150 B miRNA 1A K ) i 4% 1)
TERRAET R TP R R mRNA 31 4, @ — R YR FE P REAR T A 588, ARSLRizde 75
BRACT K BOT IR I U BRIG A S (R DRI g o] S 5 0 1 2 i o iR 2 Y R0 3 11 35 ERI L S A3k T e =2 3o

25 LRI , A FZ 4 HE ) miRNA-mRNA 3 RDGE B JR 206 BRI DL A Bk A0 T2 A il R e 1) 8 ZEAE A .
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