[Additional file 8] Roles of differentially expressed, positively correlated miRNAs (included and expanded set) in the pathological process of AD
	miRNA
	Target / Pathways
	Experimental Validation
	Model System
	Reference

	[bookmark: OLE_LINK32]miR-202-3p*
	functional target
	β-catenin↓ & Gli1↓
	RT-qPCR, Western blot, immunofluorescence double staining, BrdU incorporation
	IL-1β-treated Primary rat oligodendrocyte precursor cells (OPCs)
	Li Y et al., 2020[1]

	
	pathway
	miR-202-3p↑ ⇒ β-catenin↓ ⇒ Gli1↓ ⇒ OPC proliferation↑/differentiation↑
	
	
	

	miR-27a-3p
	direct target
	GSK3β↓
	Luciferase reporter assay, qPCR, Western blot
	Human cerebral microvascular endothelial cell line hCMEC/D3
	Harati R et al., 2022[2]

	
	pathway
	miR-27a-3p↑ ⇒ GSK3β↓ ⇒ β-catenin↑ ⇒ claudin-5↑/occludin↑ ⇒ TEER↑、permeability↓
	TEER measurement, FITC-dextran permeability assay, Western blot, qPCR
	
	

	
	functional target
	lncRNA NEAT1 could bind to miR-27a-3p
	Dual luciferase reporter assay + RNA pull-down experiments
	Aβ₁₋₄₀-induced human neuroblastoma SH-SY5Y cells
	Dong LX et al., 2021[3]

	
	protein levels
	miR-27a-3p↑⇒ BACE1, APP, Aβ, Tau, p-Tau↓
	Western blot + qPCR + flow cytometry
	Rat hippocampal Aβ₁₋₄₀ injection
	

	
	indirect target
	miR-27a-3p↑consistent with CYP46A1↑
	qPCR
	Primary cultured astrocytes from C57BL/6J mice treated with Aβ₁₋₄₂ 
	Jaberian Asl B et al., 2025[4]

	
	pathway
	miR-27a-3p↑⇒ CYP46A1-mediated cholesterol efflux（brain cholesterol clearance）
	qPCR
	Neonatal C57BL/6J mouse primary astrocytes
	

	miR-202-5p*
	direct target
	APP↓
	Dual-luciferase reporter assay + Western blot
	Rat pheochromocytoma PC12 cells
	Dong LH et al., 2021[5]

	
	pathway
	miR-202-5p↑⇒APP↓→ Aβ↓→ apoptosis↓
	TUNEL apoptosis assay + MTT cell viability assay
	Rat pheochromocytoma PC12 cells treated with Aβ
	

	
	direct target
	eIF4E↓
	Dual-luciferase reporter assay + RIP assay 
	Mouse neuroblastoma N2a cells subjected to OGD/R
	Li B et al.,2019[6]

	
	[bookmark: OLE_LINK10]pathway
	miR-202-5p↑⇒p-Akt, p-GSK-3β, p-c-Raf, p-BAD↑（Akt/GSK-3β signaling pathway）
	Western blot
	N2a cells + SD rat middle cerebral artery occlusion model
	

	miR-137-3p
(miR-137)
	functional target
	[bookmark: OLE_LINK4]TNFAIP1↓
	qPCR + RIP assay 
	HEK293T cells
	Li Y et al.,2022[7]

	
	pathway
	miR-137↑⇒TNFAIP1↓⇒ apoptosis↓, autophagy↓↓, amyloidosis↓
	TUNEL apoptosis assay + autophagy fluorescence assay + AlphaLISA amyloidosis assay
	Aβ₂₅₋₃₅-induced human neuroblastoma SH-SY5Y cells
	

	
	direct target
	TNFAIP1↓
	Dual-luciferase reporter assay + qPCR/Western blot expression validation
	mouse neuroblastoma N2a cells + primary mouse cortical neurons
	He D et al.,2017[8]

	
	pathway
	miR-137↑⇒TNFAIP1↓⇒NF-κB↓ ⇒ apoptosis↓，Caspase-3 ↓（NF-κB signaling pathway）
	MTT viability assay + flow cytometry apoptosis assay+Caspase-3 activity assay + ELISA + Western blot 
	primary neurons and N2a cell model only
	

	
	direct target
	PTN↓
	Dual-luciferase reporter assay + qRT-PCR + Western blot
	Human neuroblastoma SK-N-SH cells
	Yang L et al.,2020[9]

	
	pathway
	[bookmark: OLE_LINK16]miR-137↑⇒PTN↓⇒ phosphorylation of PTN/PTPRZ pathway proteins↓⇒apoptosis↓
	Western blot + flow cytometry 
	SK-N-SH cells
	

	
	direct target
	KREMEN1↓
	Dual-luciferase reporter assay + qRT-PCR + Western blot
	HEK293 cells + SH-SY5Y cells and human primary neurons 
	Wang H et al.,2019[10]

	
	pathway
	[bookmark: OLE_LINK22][bookmark: OLE_LINK21]miR-137↑⇒KREMEN1↓⇒ Aβ-induced apoptosis↓， cell viability and MMP↑
	MTT assay + Flow cytometry +JC-1 MMP assay + Western blot
	SH-SY5Y cells and human primary neurons 
	

	miR-26b-5p*
	direct target
	MME↓
	Dual-luciferase reporter assay + RT-qPCR + Western blot
	293T cells + PC12 cells
	Chen L et al.,2025[11]

	
	pathway
	[bookmark: OLE_LINK20]miR-26b-5p↓⇒MME↓⇒ Aβ degradation↓⇒apoptosis and oxidative stress↑
	MTT assay + LDH release + Flow cytometry + MDA/SOD/CAT assays + Western blot
	rat pheochromocytoma PC12 cells
	

	
	functional target
	CYP27B1↓
	qRT-PCR
	Primary rat cortical neurons
	Dursun E et al.,2019[12]

	
	[bookmark: OLE_LINK23]pathway
	miR-26b-5p↑⇒CYP27B1↓⇒active vitamin D synthesis↓⇒ affects neuronal differentiation and survival
	qRT-PCR
	
	

	miR-511-3p
	pathway
	miR-511-3p↑⇒ inflammatory cytokines（IL-1β、IL-6、TNF-α）↓⇒Aβ-induced cell damage and inflammation↓
	ELISA+MTT
	Aβ₁₋₄₀ treated SH-SY5Y cells
	Wang T et al.,2023[13]

	miR-148a-3p
	direct target
	p35（encoded by CDK5R1）
	Dual-luciferase reporter + qRT-PCR + Western blot
	HEK293 cells
	Zeng L et al.,2021[14]

	
	
	PTEN
	
	
	

	
	pathway
	miR-148a-3p↑⇒p35↓⇒ CDK5 activity↓⇒ p-tau↓
	Western blot+ Co-IP for p35-CDK5 binding
	SH-SY5Y with Swedish APP
	

	
	
	[bookmark: OLE_LINK25]miR-148a-3p↑⇒ PTEN↓⇒ Akt-p↑⇒ CREB-p↑⇒ miR-148a-3p（PTEN/Akt/CREB feed-forward loop） ⇒tau phosphorylation↓
	Western blot + ChIP + promoter-luciferase reporter
	
	

	miR-340-5p
	direct target
	POT1
	Dual-luciferase reporter + qRT-PCR + Western blot
	HEK293 cells
	Li X et al.,2021[15]

	
	[bookmark: OLE_LINK33]pathway
	[bookmark: OLE_LINK31]miR-340-5p↑ ⇒ POT1↓ ⇒ telomerase recruitment↑ ⇒ telomere length↑ ⇒ cellular senescence↓ ⇒ AD symptoms alleviated
	TRF + TRAP-ELISA+ SA-β-Gal + behavioral tests
	HT22 mouse hippocampal neuronal cells induced with Aβ42 oligomers
	

	
	
	miR-340-5p↑⇒ POT1↓⇒ telomerase activity↑⇒ telomere length↑⇒  Aβ1–42↓⇒ cognitive improvement
	Morris water maze + passive avoidance + TRF + TRAP-ELISA + Aβ1–42 IHC
	D-galactose- induced ICR mice
	

	miR-222-3p*
	functional target
	FERMT2↓
	Western blot + APP metabolism functional experimen
	HEK293 cells, HeLa cells
	Eysert F  et al.,2021[16]

	
	pathway
	miR-222-3p↑⇒FERMT2↓⇒APP cell surface level↑⇒Aβ secretion↑, sAPPα secretion↑
	Western blot + Cell-surface biotinylation assay +  Alpha-LISA assay
	HEK293-APP695WT cells；Primary neurons: Postnatal day 0 (P0) rat hippocampal neurons
	

	miR-193a-3p
	direct target
	PTEN↓
	Dual-luciferase reporter + qRT-PCR + Western blot
	PC12 rat pheochromocytoma cells / SH-SY5Y human neuroblastoma cells + Aβ25–35 induction
	Cao F et al.,2019[17]

	
	pathway
	miR-193a-3p↑⇒PTEN↓⇒ PI3K-AKT activity↑⇒cell viability↑, apoptosis↓, alleviates Aβ toxicity
	MTT+ Flow cytometry 
	
	

	miR-223-5p*
	-

	miR-331-3p
	direct target
	Sqstm1
	Dual-luciferase reporter assay + qRT-PCR + Western blot
	293T cells + SH-SY5Y cells + APPswe/PS1dE9 transgenic AD mice
	Chen ML et al.,2021[18]

	
	pathway
	miR-331-3p↑⇒Sqstm1↓⇒ autophagy activity↓⇒Aβ clearance↓
	Western blot + Immunofluorescence + behavioral tests
	APPswe/PS1dE9 transgenic AD mice
	

	
	direct target
	VHL
	Dual-luciferase reporter assay + qRT-PCR + Western blot
	Aβ₁₋₄₀-induced SH-SY5Y human neuroblastoma cells
	Liu Q et al.,2020[19]

	
	pathway
	miR-331-3p↑⇒VHL↓⇒cell viability↑, inflammation↓
	MTT + ELISA + qRT-PCR
	
	

	miR-133b
	direct target
	EGFR
	Dual-luciferase reporter assay + RT-qPCR + Western blot
	Aβ₁₋₄₀-induced SH-SY5Y human neuroblastoma cells
	Yang Q et al.,2019[20]

	
	pathway
	[bookmark: OLE_LINK35]miR-133b↑⇒EGFR↓⇒cell viability↑, apoptosis↓
	MTT + Flow cytometry + RT-qPCR
	[bookmark: OLE_LINK34]Aβ₁₋₄₀-induced SH-SY5Y human neuroblastoma cells
	

	miR-211-5p*
	direct target
	Ngn2
	Dual-luciferase reporter assay + qRT-PCR + Western blot
	Aβ₁₋₄₂-induced  PC12 rat pheochromocytoma cells
	Liu XH et al.,2021[21]

	
	pathway
	miR-211↑⇒Ngn2↓⇒PI3K/Akt phosphorylation↓⇒ proliferation↓, apoptosis↑
	Western blot + MTT + Colony formation + TUNEL & Flow cytometry
	
	

	
	direct target
	NUAK1
	[bookmark: OLE_LINK39]qRT-PCR + Western blot + Dual-luciferase assay
	Neuro2A mouse neuroblastoma cells + Primary mouse cortical neurons（E18.5） + APP/PS1 double transgenic AD mouse model
	Fan C et al.,2016[22]

	
	pathway
	miR-211-5p↑⇒NUAK1↓⇒ neurite length↓, branching↓
	Immunofluorescence + ImageJ quantification + MTT
	Aβ₁₋₄₂-treated primary cortical neuron model
	

	
	direct target
	NEP
	qRT-PCR + Western blot + dual-luciferase reporter assay
	SH-SY5Y human neuroblastoma cells
	Chen H et al.,2024[23]

	
	pathway
	miR-211-5p↑⇒NEP↓⇒ decreased Aβ clearance⇒ enhanced neurotoxicity
	[bookmark: OLE_LINK37]Annexin V/PI staining + Transwell migration assay + ELISA
	Aβ1-40-treated SH-SY5Y cell model
	

	
	direct target
	SIRT1
	qRT-PCR + Western blot + luciferase reporter assay + immunofluorescence
	Rats intracerebroventricular injection of STZ + Neuro-2a: transfected with Aβ1-42
	Zhu R et al.,2020[24]

	
	pathway
	[bookmark: OLE_LINK38]miR-211-5p↑⇒SIRT1↓⇒Nrf2↓⇒HO-1↓⇒oxidative stress↑ (MDA/ROS↑, SOD/GSH/GPX↓)
	Annexin V/PI staining+ Transwell+ELISA
	
	

	miR-342-3p
	pathway
	miR-342-3p↑⇒JNK/c-Jun activation↑⇒neuronal apoptosis↑⇒Aβ deposition↑⇒ cognitive decline worsens
	Western blot + MTT viability, IHC + ELISA (Aβ1-40/42)
	3xTg-AD mice + HT22 cells
	Fu Y et al.,2019[25]

	
	direct target
	Chi3l1
	qRT-PCR + Western blot + Dual-luciferase assay
	APPsw-Tg mice + ApoE-/-mice (atherosclerosis model) + HUVEC/iMAEC/VSMC (human/mouse endothelial and smooth muscle cells)
	Jung YY et al.,2018[26]

	
	pathway
	[bookmark: OLE_LINK74]miR-342-3p↓⇒Chi3l1↑⇒ VCAM1/ICAM1↑, eNOS↓, NO↓⇒EC inflammation↑; 
	qPCR + NO assay + THP-1 monocyte adhesion assay +  VSMC migration/proliferation assays (BrdU, Wound healing)
	
	

	
	
	miR-342-3p↓⇒Chi3l1↑⇒PDGF-BB-induced VSMC migration/proliferation↑⇒ atherosclerotic plaque formation
	
	
	


[bookmark: _Hlk218540869]Note: * miRNAs added through the matching-and-expansion procedure.
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