METTL3-mediated m6A RNA methylation was involved in aluminum-induced neurotoxicity
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Supporting Materials and Methods
Materials
Aluminum lactate, purity >95.0%, was obtained from sigma-Aldrich (Missouri, USA); Lumogallion fluorescent gallium reagent was purchased from Macklin (Shanghai, China); Poly-D-Lysine, Neurobasal Plus Medium, B27-Supplement was purchased from Gibco Life™ Technologies(Grand Island, USA); Green nucleic acid stain, TMRM, ROX, Hoechst was purchased from Thermo Scientific (Massachusetts, USA); anti-METTL3 antibody (CAS: 86132S), anti-β-actin antibody (CAS: 4970S), anti-YTHDF2 antibody (CAS:71283S), anti-FTO antibody (CAS:31687S), anti-cleaved-caspase-9 antibody(CAS:9509S) was purchased from Cell Signaling Technology(Boston, USA); goat anti-rabbit IgG was purchased from Beyotime Biotechnology(Shanghai, China),  m6A antibody (CAS:202-003) was purchased from Synaptic Systems (Germany).
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[bookmark: OLE_LINK3]Support Fig. S1 Al exposure damaged primary hippocampal neurons (A) The representative images were shown for newly isolated neurons stained with NSE (green, 200× magnification). (A) The relative cell viability of neurons treated with 6.25 μM, 12.5 μM, 25 μM and 50 μM at indicated concentrations. *, P<0.05 compared with control cells.
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[bookmark: _Hlk129454202]Support Fig. S2 Characterization of mice with hippocampus-specific overexpression of METTL3 The offspring of (A) CamkⅡA-Cre mice (HE: 750 pb), (B) Mettl3 Rosa26LSL/LSL mice (WT: 996 bp, HO: 434 bp), (C) tdTomato mice (WT: 291 bp, HO: 200 bp), and (D) Emx1-Cre mice (WT: 315 bp, HO: 195 bp) were genotyped by PCR and electrophoresis. (E) The representative images were shown the hippocampus of tdTomato+/-; Emx1+/- mice at PND1(200× magnification).
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Support Fig. S3 The differentially expressed genes and genes involved in Al-induced neurotoxicity Newly isolated primary hippocampal neurons were treated with 150μM aluminum-lactate and subjected to transcriptome analysis. (A) The gene density in control and Al-treated primary hippocampus neurons. (B) Volcano plots. Significantly up-regulated and down-regulated genes in Al-treated neurons compared to that in control neurons are shown in red and blue, respectively. The thresholds were a |fold change| >1.5 and P<0.05. (C) Gene set enrichment analysis (GSEA)-enrichment plots of representative gene sets for DEGs. Significant changes in gene expression of each gene set were indicated as up- (orange) or down-regulated genes (blue). (D) Bubble diagram of top 15 enriched KEGG pathways for differentially expressed genes (DEGs). The size of the circles represented the numbers of enriched genes in analysis.
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Support Fig. S4 Identification of molecular pathways underlying RNA methylation regulated Al-induced neurotoxicity The identified DEGs were categorized to relevant (A) human diseases and dysfunctions, (B) molecular and cellular functions, and (C) biological function by IPA platform. 
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Support Fig. S5 Identification of molecular pathways underlying RNA methylation regulated Al-induced neurotoxicity The predicted association between (A) Hippo signaling pathway, (B) PPAR signaling pathway, (C) EGFR tyrosine kinase inhibitor resistance, (D) Rap1 signaling pathway, (E) Protein digestion and absorption and apoptosis or cognitive impairment were analyzed by IPA platform. 
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Support Fig. S6 Identification of molecular pathways underlying RNA methylation regulated Al-induced neurotoxicity (A)The gene-gene interaction networks determined by Cytoscape. The size of the circles and color represent the degree of enriched genes. (B) The top 10 top candidate genes of the DEGs of Cytoscape



Support Table S1 Primer sequences for genotyping
	Name_Sense 
	Sense Strand/forward primer 
	Antisense Strand/Reverse primer

	CamkⅡA
	GGGGAGGTAGGAAGAGCGATGA
	CATCGACCGGTAATGCAG

	Emx1
	CAAAGACAGAGACATGGAGAGC
	CAACGGGGAGGACATTGA

	Mutant Emx1
	TCGATAAGCCAGGGGTTC
	CAACGGGGAGGACATTGA

	Mettl3-flag
	TAAAGGCCACTCAATGCTCACTAA
	TCAGATTCTTTTATAGGGGACACA

	Mutant Mettl3-flag
	GCAAAGGGTCGCTACAGACG
	CCTGGCACCCGCAAGATT

	tdTomoto
	AAGGGAGCTGCAGTGGAGTA
	CCGAAAATCTGTGGGAAGTC

	Mutant tdTomoto
	CTGTTCCTGTACGGCATGG
	GGCATTAAAGCAGCGTATCC






Support Table S2 Primers for qPCR assay
	Gene name
	Primers 

	Mettl3
	F: AAAGGTATCCGGACGGCATC

	
	R: GGGTAGGGGACACTATTGCG

	Mettl14
	F: CGGCTTTACTCCTCGGTAGC

	
	R: AGTACAAGCTGGGAGTGAGC

	Fto
	F: AGCCCCTGGGTCTCCATAAT

	
	R: ATGGTGACAGGGAGCAACAG

	Ythdf2
	F: AAACGTGAGAGCCTGTCGAG

	
	R: CTCCCCAAACACAGAGACTCA

	β-actin
	F: GAGGTATCCTGACCCTGAAGTA

	
	R: CACACGCAGCTCATTGTAGA

	GAPDH
	F: AACAGCAACTCCCACTCTTC

	
	R: CCTGTTGCTGTAGCCGTATT






Support Table S3 top 30 gene sets in GSEA analysis for DEMGs

	Biological process
	EnrichmentScore
	p value

	carbohydrate derivative metabolic process
	0.576154
	0.0016

	Cation transport
	0.546922
	0.00189981

	Transmembrane transport
	0.531055
	0.00209979

	Sperm motility
	-0.54401
	0.0025641

	Regulation of cell development
	0.603533
	0.00300451

	G protein coupled receptor signaling pathway
	0.554804
	0.00329967

	Lipid metabolic process
	0.550315
	0.0033

	Inorganic ion transmembrane transport
	0.557824
	0.004

	Circulator system process
	0.556217
	0.00410082

	Inflammatory response
	0.584592
	0.00440396

	Nervous system process
	0.533625
	0.00509949

	Cation transmembrane transport
	0.550718
	0.0051

	Carbohydrate derivative biosynthetic process
	0.587878
	0.00520573

	Regulation of transport
	0.503224
	0.00589941

	Potassium ion transport
	0.660901
	0.00599167

	Microtubule organizing center organization
	-0.52137
	0.006

	Positive regulation of cell development
	0.633281
	0.00625694

	Axoneme assembly
	-0.48625
	0.00735294

	Organonitrogen compound biosynthetic process
	0.52333
	0.00749925

	cell cycle G2 M phase transition
	-0.49144
	0.00769231

	Regulation of transmembrane transport
	0.568942
	0.00890802

	Microtubule bundle formation
	-0.48395
	0.00961538

	Cilium or flagellum dependent cell motility
	-0.51422
	0.01075269

	External encapsulating structure organization
	0.550956
	0.01100771

	Sensory perception
	0.584738
	0.01102536

	Regulation of microtubule based process
	-0.43995
	0.01107011

	In utero embryonic development
	0.638538
	0.01117091

	Regulation of G protein coupled receptor signaling pathway
	0.70907
	0.01316069

	Small molecule metabolic process
	0.515494
	0.0147

	Regulation of cell cycle phase transition
	-0.42293
	0.01666667




[bookmark: _Hlk131366637]Support Table S4 KEGG pathway for DEMGs
	KEGG pathway
	Enrichment
	p value

	Hippo signaling pathway 
	4.3
	3.98E-09

	Focal adhesion
	3.3
	5.01E-07

	ECM-receptor interaction 
	4.6
	1.58E-06

	Pathways in cancer
	2.2
	2E-06

	Human papillomavirus infection 
	2.4
	7.94E-06

	Small cell lung cancer
	3.8
	7.94E-05

	Protein digestion and absorption
	3.5
	7.94E-05

	Proteoglycans in cancer
	2.7
	7.94E-05

	Breast cancer
	3
	0.000158

	Hippo signaling pathway - multiple species 
	6.5
	0.000251

	PI3K-Akt signaling pathway 
	2.1
	0.000316

	Wnt signaling pathway
	2.6
	0.000794

	Regulation of actin cytoskeleton 
	2.3
	0.001

	Toxoplasmosis 
	2.9
	0.001259

	Pathways of neurodegeneration
	1.8
	0.001995

	Tight junction 
	2.4
	0.001995

	Gastric cancer 
	2.5
	0.001995

	Adrenergic signaling in cardiomyocytes 
	2.4
	0.003162

	Adipocytokine signaling pathway
	3.3
	0.003162

	Signaling pathways regulating pluripotency of stem cells
	2.5
	0.003162

	PPAR signaling pathway 
	2.9
	0.003162

	Axon guidance
	2.3
	0.003981

	Glycosaminoglycan biosynthesis - chondroitin sulfate / dermatan sulfate 
	5.8
	0.003981

	EGFR tyrosine kinase inhibitor resistance 
	3
	0.00631

	Basal cell carcinoma 
	3.2
	0.00631

	Influenza A - Mus musculus
	2.2
	0.00631

	Rap1 signaling pathway
	2
	0.007943

	mTOR signaling pathway
	2.2
	0.007943

	Huntington disease 
	1.8
	0.007943

	Fatty acid degradation 
	3.4
	0.007943

	Rheumatoid arthritis
	2.7
	0.01

	Parathyroid hormone synthesis, secretion and action
	2.4
	0.012589

	MAPK signaling pathway 
	1.8
	0.012589

	Glycosphingolipid biosynthesis - ganglio series 
	5.8
	0.012589

	Renin secretion 
	2.7
	0.015849

	Glycosphingolipid biosynthesis - globo and isoglobo series
	5.5
	0.015849

	Calcium signaling pathway
	1.8
	0.019953

	Bile secretion
	2.3
	0.019953

	AGE-RAGE signaling pathway in diabetic complications
	2.3
	0.025119

	Cushing syndrome
	2
	0.025119

	Chagas disease
	2.3
	0.025119

	Hepatitis C
	1.9
	0.025119

	NF-kappa B signaling pathway 
	2.2
	0.025119

	Renal cell carcinoma 
	2.6
	0.031623

	Fluid shear stress and atherosclerosis
	2
	0.031623

	Amoebiasis 
	2.2
	0.031623

	JAK-STAT signaling pathway 
	1.9
	0.031623

	cGMP-PKG signaling pathway 
	1.9
	0.039811

	Hypertrophic cardiomyopathy 
	2.2
	0.039811

	Melanoma
	2.4
	0.039811

	Hepatocellular carcinoma
	1.8
	0.039811

	Cholinergic synapse 
	2.1
	0.039811

	Mannose type O-glycan biosynthesis 
	3.8
	0.039811

	Complement and coagulation cascades 
	2.2
	0.039811







Support Table S5 Top 30 gene sets in GSEA analysis for DEGs
	Biological process
	EnrichmentScore
	p value

	[bookmark: _Hlk131366883]Granulocyte chemotaxis
	0.925746
	0.000101

	Neutrophil chemotaxis
	0.949044
	0.000102

	Defense response
	0.639964
	0.0002

	Inflammatory response
	0.709598
	0.0003

	Cellular response to biotic stimulus
	0.871483
	0.0003

	Cellular response to molecule of bacterial origin
	0.882834
	0.0004

	Response to biotic stimulus
	0.646835
	0.0006

	Leukocyte mediated immunity
	0.717814
	0.0008

	Defense response to bacterium
	0.880816
	0.000801

	Defense response to other organism
	0.695402
	0.001

	Response to bacterium
	0.755658
	0.0013

	Response to molecule of bacterial origin
	0.810093
	0.0014

	Granulocyte migration
	0.889006
	0.001404

	Myeloid leukocyte mediated immunity
	0.738609
	0.0019

	Intermediate filament based process
	0.946435
	0.002219

	Neutrophil migration
	0.91048
	0.002224

	Platelet degranulation
	0.884971
	0.002308

	Response to chemokine
	0.93325
	0.00258

	Humoral immune response
	0.883277
	0.002609

	Exocytosis
	0.682073
	0.0028

	Motile cilium assembly
	-0.58938
	0.003205

	Regulation of cilium movement
	-0.56397
	0.003205

	Regulation of microtubule based movement
	-0.56397
	0.003205

	Cell activation involved in immune response
	0.697165
	0.0036

	Response to lipid
	0.668816
	0.0043

	Sperm axoneme assembly
	-0.53243
	0.005587

	Extracellular transport
	-0.50962
	0.005618

	Cellular response to lipid
	0.738375
	0.005999

	Myeloid leukocyte activation
	0.69443
	0.005999

	Cornification
	0.873373
	0.007079






Supporting Table S6. Top Diseases and Disorders of Ingenuity Pathway Analysis
	Diseases and Disorders
	P-value

	Dermatological diseases and conditions
	2.70E-02 - 3.56E-03

	Hereditary disorder
	2.70E-02

	Metabolic disease
	2.70E-02

	Neurological disease
	2.70E-02

	Organismal injury and abnormalities
	2.70E-02






Supporting Table S7. Top Molecular and Cellular Functions of Ingenuity Pathway Analysis
	Molecular and Cellular Functions
	P-value

	Cell-to cell signaling and interaction
	2.70E-02 - 3.56E-03

	Cell assembly and organization
	2.70E-02 – 4.20E-03

	Cellular function and maintenance
	2.70E-02 – 1.39E-02

	Cellular development
	2.25E-02

	Cellular growth and proliferation ell Death and Survival
	2.25E-02





Support Table S8 KEGG pathway for DEGs

	KEGG pathway
	Enrichment
	p value

	Focal adhesion
	4.1
	1.26E-07

	ECM-receptor interaction
	5.6
	1.58E-06

	Pathways in cancer
	2.3
	1.26E-05

	PI3K-Akt signaling pathway
	2.6
	2.51E-05

	Hippo signaling pathway
	3.7
	3.16E-05

	Protein digestion and absorption
	4.2
	6.31E-05

	Human papillomavirus infection
	2.5
	0.0001

	Hippo signaling pathway - multiple species
	7.6
	0.000398

	Small cell lung cancer
	4
	0.000501

	Proteoglycans in cancer
	2.8
	0.000501

	Breast cancer
	3.1
	0.001

	Glycosaminoglycan biosynthesis - chondroitin sulfate / dermatan sulfate
	8.2
	0.001259

	Toxoplasmosis
	3.3
	0.001585

	Regulation of actin cytoskeleton
	2.5
	0.001585

	Pathways of neurodegeneration - multiple diseases
	1.9
	0.003162

	EGFR tyrosine kinase inhibitor resistance
	3.6
	0.003162

	Glycosphingolipid biosynthesis - ganglio series
	8.2
	0.005012

	Calcium signaling pathway
	2.2
	0.00631

	Huntington disease
	2
	0.007943

	Adipocytokine signaling pathway
	3.5
	0.007943

	Wnt signaling pathway
	2.4
	0.01

	Fluid shear stress and atherosclerosis
	2.5
	0.01

	Bile secretion
	2.9
	0.012589

	AGE-RAGE signaling pathway in diabetic complications
	2.8
	0.012589

	MAPK signaling pathway
	1.9
	0.012589

	NF-kappa B signaling pathway
	2.7
	0.015849

	Adrenergic signaling in cardiomyocytes
	2.4
	0.015849

	Rap1 signaling pathway
	2.1
	0.015849

	Basal cell carcinoma
	3.2
	0.019953

	Tight junction
	2.2
	0.019953

	Signaling pathways regulating pluripotency of stem cells
	2.3
	0.019953

	PPAR signaling pathway
	2.8
	0.019953

	Salmonella infection
	1.9
	0.019953

	Renal cell carcinoma
	3
	0.025119

	cGMP-PKG signaling pathway
	2.1
	0.025119

	Influenza A
	2.1
	0.025119

	Melanoma
	2.8
	0.031623

	Platelet activation
	2.3
	0.031623

	Fatty acid degradation
	3.1
	0.039811

	Mucin type O-glycan biosynthesis
	3.8
	0.039811
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