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Supplemental Methods
Open field test
[bookmark: _Hlk176258524]The open field test (OFT) was conducted following the methodology outlined in a prior study [1]. The OFT chamber (Tai Meng, Chengdu, China) measured 500 mm in length and width, and 400 mm in height (0.5 × 0.5 × 0.4 m). Each mouse was carefully introduced into the central zone of the apparatus, which measured 100 × 100 mm. The mice were allowed to walk freely within the apparatus for 5 min. The movements of the mice were observed and evaluated using an automated video tracking system (OFT-100, Tai Meng, Chengdu, China). The following parameters were analyzed: total locomotor distance (m) and locomotor distance in the central area (m). Following each test, the apparatus underwent a thorough cleaning process utilizing a 70% alcohol solution.
Morris water maze
[bookmark: _Hlk176258532]The Morris water maze (MWM) test was performed according to a previous study [2]. The MWM (Tai Meng, Chengdu, China) was used to assess spatial learning and memory abilities. The maze setup, including the circular pool and platform, and the parameters such as water temperature, were as per the standard protocol. The test involved a training phase, where escape latency and swimming trajectory were measured, followed by a test phase without the platform to evaluate memory retention. The escape latency (s), swimming speed (m/s), and the number of passes through the previous platform were recorded as measures of memory ability. The experiment was consistently conducted at the same time each day, under identical room conditions. Animal movement tracking was conducted via a computerized tracking system (WMT-100; Tai Meng, Chengdu, China). 
Shuttle box test 
[bookmark: _Hlk176258548]The shuttle box test was carried out using the protocol detailed in an earlier study [2]. The test utilized a shuttle box (SANS, Jiangsu, China) with two interconnected chambers. Mice underwent training on the first day, followed by cognitive assessment on the second day. The test involved measuring active and passive avoidance reactions in response to stimuli, with data automatically recorded by a computer program.
Animal tissue specimen acquisition
[bookmark: _Hlk176258560]The mice were anaesthetized 24 h after the final behavioural trial with an intraperitoneal injection of tribromoethanol (sc-238234, SANTA Cruz, CA, USA) at a dosage of 400 mg/kg [3]. Blood samples were obtained from the right ventricle. The left ventricle was then infused with 60 mL of cold phosphate-buffered saline (PBS) containing heparin, followed by 60 mL of 4% neutral formaldehyde solution [4]. The brain was promptly retrieved and preserved for later tests. 
Brain histopathological analysis
[bookmark: _Hlk176258577]Brains were partially fixed in a 4% paraformaldehyde solution for 48 h at room temperature. Subsequently, the brain tissues underwent dehydration using a gradient of alcohol, followed by transparency achieved by using xylene. The tissues were then embedded in paraffin and sectioned into 5 μm thick sections. The paraffin slices were then subjected to standard procedures involving heating, dewaxing, and hydration, followed by applying hematoxylin and eosin (H&E) staining or Nissl staining for microscopic analysis [5]. The sections were observed and photographed under PreciPoint M8 intelligent microscopic imaging system (PreciPoint, Nuremberg, Germany).
Immunohistochemistry
Paraffin-embedded tissue sections were processed for immunohistochemistry following standard procedures [5]. Antigen retrieval was performed using citric acid buffer and microwave heating. Sections were then incubated overnight at 4 °C with the following primary antibodies: anti-beta-amyloid (Aβ) (1:50) (sc-9129, SANTA Cruz, CA, USA), anti-Tau (1:100) (sc-5587, Santa Cruz, CA, USA), anti-phospho-Tau (Ser202/Thr205) (1:10000) (82568-1-RR, Proteintech, IL, USA), anti-glutathione peroxidase 4 (GPX4) (1:100) (DF6701, Affinity, Jiangsu, China), anti-acyl-CoA synthetase long chain family member 4 (ACSL4) (1:100) (DF12141, Affinity, Jiangsu, China), and anti-glutamine transporter solute carrier family 38 member 2 (SLC38A2) (1:100) (DF4673, Affinity, Jiangsu, China). After rinsing with PBS, sections were incubated for 1 h with horseradish peroxidase (HRP) conjugated goat-anti-rabbit immunoglobulin G (IgG) (1:1000) (E030120, Earthox, CA, USA). Detection was completed with diaminobenzidine (DAB) staining, followed by hematoxylin counterstaining. Sections were observed using a PreciPoint M8 intelligent microscopic imaging system.
Organotypic hippocampal slice cultures (OHSCs)
[bookmark: _Hlk176258621]Nine mice were anesthetized with 2-2.5% isoflurane inhalation [3]. The brain was rapidly isolated, immersed in NMDG-artificial cerebrospinal fluid (aCSF) [6], and sectioned into 200 μm thick slices using a vibrating slicer (Leica, Rheinfield, Lower Bavaria, Germany). The slices were incubated in HEPES-aCSF solution at 32 °C for 15 min, then at room temperature. Aβ (600 μM) or Aβ with melatonin (200 μM) was added for 3 h, with continuous infusion of a 95% nitrogen and 5% oxygen gas mixture throughout the experiment.
Immunofluorescence Staining
[bookmark: _Hlk176258629]Paraffin-embedded tissue sections were processed through standard dewaxing, hydration, and antigen retrieval using Tris-EDTA (pH 9.0) [7, 8]. Sections were then blocked with goat serum for 1 h, followed by overnight incubation at 4°C with rabbit polyclonal anti-GPX4 (1:100) primary antibody. After rinsing, sections were incubated with FITC-conjugated goat-anti-rabbit IgG (1:1000) (33107ES60, Yeasen, Shanghai, China) and stained with DAPI (40728ES03, Yeasen, Shanghai, China). Imaging was conducted using a fluorescence microscope (Nikon, Tokyo, Japan).
For OHSCs, after fixation with 4% paraformaldehyde, samples were blocked with 5% bovine serum albumin for 2 h, then incubated overnight with rabbit polyclonal anti-GPX4 (1:5000), anti-SLC38A2 (1:500), or mouse monoclonal anti-arachidonate 15-lipoxygenase (ALOX15) (1:500) (sc-133085, SANTA Cruz, CA, USA). Secondary antibodies used were Fluor488- or Fluor594-conjugated goat-anti-rabbit IgG (S0018 or S0006, Affinity, Jiangsu, China) and Fluor594-conjugated goat-anti-mouse IgG (S0005, Affinity, Jiangsu, China). Samples were stained with DAPI and imaged using a laser confocal microscope (Nikon, Tokyo, Japan) [9].
Cultured cells were fixed with 4% formaldehyde, blocked with goat serum, and incubated overnight with primary antibodies: rabbit polyclonal anti-GPX4 (1:5000) or anti-SLC38A2 (1:500). After PBS washes, cells were incubated with Fluor594-conjugated goat-anti-rabbit IgG (S0006, Affinity, Jiangsu, China) and stained with DAPI before imaging with a laser confocal microscope.
The determination of GSH and MDA
The blood obtained from the right ventricle was held at room temperature for 4 h and then subjected to centrifugation at 3000 rpm for 10 min. The cells were collected from the petri dish and disrupted using ultrasonic waves. The glutathione (GSH) and malondialdehyde (MDA) contents were determined according to the manufacturer's instructions for the respective assay kit (A006-2-1 and A003-4-1, Nanjing Jiancheng Bioengineering Institute, Nanjing, China). The optical density (OD) at a wavelength of 510 nm for each well was measured using a microplate reader (Infinite 200 PRO, Tecan, Männedorf, Switzerland). The relative OD values were calculated by subtracting the OD value of the control well from the corresponding test well. The unit conversion was performed by using the standard curve to derive the absolute OD of each sample.
Transfection of shRNA Expression Vector for RNA Interference
The cell transfection procedure was adapted from previous studies [10]. Cells were cultured in a 6-well plate at a density of 4 × 105 cells per well. Once reaching 70-80% confluence, the medium was replaced with 1.5 mL/well of serum- and antibiotic-free MEM (PM150478, Pricella, Wuhan, China). For transfection, 10 μL of NC or shRNA expression vectors were mixed with 240 μL of the same MEM. Separately, 5 μL of X-tremeGENETM HP DNA Transfection Reagent (6366236001, Roche, Basel, Switzerland) was added to 245 μL of MEM. After a 5-min incubation at room temperature, the two solutions were combined, mixed, and incubated at room temperature for 20 min before being added to the cells. After 48 h, the medium was replaced with fresh complete medium
Cell counting kit (CCK)-8 Assay
The proliferation and viability were assessed using the CCK-8 assay. Exponentially growing cells were initially seeded at a density of 4 × 103 cells per well in 96-well plates. The plates were then placed in a 5% CO2 incubator and incubated for 24 h at 37 °C. The cells were then treated with CCK-8 reagent (YBK-001, Yiyuan Biotechnology, Guangzhou, China) and incubated for 2 h at 37 °C. The OD was measured at 450 nm utilizing a microplate reader. The relative OD value was then determined by comparing it to the control group.
Determination of total iron content in HT22
HT22 cells were seeded in 6-well plates. After drug treatment, the cells were incubated a 37°C with 5% CO2 for 24 h. The cells were collected and disrupted using ultrasonic waves. The iron content was determined according to the manufacturer’s instructions of the assay kit (A039-2-1, Nanjing Jiancheng Bioengineering Institute, Nanjing, China). The OD value at a wavelength of 520 nm was then measured using a microplate reader. The concentration of iron in HT22 cells was quantified in milligram per gram protein (mg/g prot.).
Construction of short hairpin RNA (shRNA) expression vector
The expression vectors for shRNA-negative control (NC) and shRNA-Slc38a2 were designed and produced by Gemma Biology Technology (Shanghai, China). Homology analysis was conducted using the BLAST database to verify the specificity of the shRNA. The designed shRNA expression vector is a highly effective and readily deployable. It functions by continually generating and delivering shRNA molecules within cells, thereby achieving a sustained and durable reduction of target gene expression. The plasmid used for the shRNA expression vector is pGPH1/GFP/Neo [10]. Supplementary Table S1 provides comprehensive details regarding the shRNA-Slc38a2 expression vector.







Supplementary Table S1. Detailed information of the shRNA-Slc38a2 expression vector
	Vector name
	Product name
	Vector type
	Gene name
	Sequence of Slc38a2 mRNA

	shRNA-
-Slc38a2 expression
vector
	C01001 SuperSilencing™ shRNA Plasmid expression vector
	pGPH1/GFP/
Neo
	mouse Slc38a2
	at gaagaagacc gaaatgggaa ggttcaacat ctccccggat gaggacagca gcagttacag ctccaacagt gacttcaact actcataccc caccaagcag gctgctctga aaagccatta tgccgacgtg gatcccgaaa accagaactt tttacttgaa tcaaatttgg ggaagaagaa gtacgaaaca gactttcatc caggtactac ttcctttgga atgtcagtat ttaatctgag caatgcgatt gtgggcagtg gaatccttgg gctttcttat gccatggcta atactggaat tgctcttttt ataattctct tgacgttcgt gtcaattttt tcgctatact ccgtccatct cctcctcaag actgccaacg aaggaggatc tttattgtac gaacagttgg gacataaggc gtatggtctg gctggaaagc tagcagcctc cggatcgata accatgcaga acattggggc tatgtcaagc tacctcttca tagtgaaata tgagttacct ttggtgatca aggcattaat gaacattgaa gatacaaatg ggttgtggta tctgaacggt gactatctgg tccttctggt gtcccttgtc ctcattcttc cattgtcact gctgagaaat ctaggatact tggggtacac cagcggcctc tctctgctct gtatgatatt tttcctgatc gtggtgattt gcaagaagtt tcagatccct tgccccgtgg aagctgcttt ggtggccaac gaaactgtga acggcacctt tacccaggca gcgttggcgt tggcattcaa tagcaccgca gacgatgctt gcaggccacg ctatttcatc ttcaactcgc agactgtgta tgcagtaccc atcctgacgt tttcctttgt ctgccatccc gctgttcttc ccatctacga agagctaaag agccgcagcc ggagacggat gatgaacgtg tccaagattt ccttcttcgc catgtttctg atgtacttgc tcgctgctct ctttggatac ctgacctttt acggacacgt ggaatcggaa ttgctgcata cctactccga gatcgtgggg actgacattc ttctccttgt tgtccgattg gctgtgctgg tggctgtcac cctcacggtc ccagtagtta ttttccctat ccggagttcc gtcactcact tactgtgtcc cacaaaagag ttcagctggc tccggcacag catcatcacc gtgaccatct tgtccttcac caatttgctc gtcatctttg tccccactat tagggacatc ttcgggttca ttggggcgtc ggcggctgcc atgctgatct ttatcctccc gtctgccttc tacatcaagt tagtgaagaa ggaaccaatg agatccgtgc aaaagattgg ggctctgtgt tttctcctga gtggcatagt ggtgatgatt ggaagcatgg gcttgattgt gctggattgg gtccacgatg cctccgctgc aggtgggcac taa




Supplementary Table S2. Summary of the statistical analysis
	Figure Panel
	Outcome Measure
	Shapiro-Wilk P value
	Brown-Forsythe P value
	Statistical Test
	Statistical Test Statistic
	Statistical Test Df
	Statistical Test P Value
	Post-hoc test
	Post-hoc test results 
(P value)
	Power analysis 
(α = 0.05)

	Fig 1B
	OFT Total Distance
	0.0388
	0.8818
	Kruskal-Wallis
	[bookmark: _GoBack]H = 1.48
	3
	0.6869
	–
	–
	0.118

	Fig 1B
	OFT Center Distance
	0.0716
	0.9943
	One-way ANOVA
	F = 1.391
	3, 16
	0.2817
	–
	–
	0.368

	Fig 1D
	MWM training-Escape latency (days 1-5)
	0.9283
	–
	Two-way RM ANOVA (Group × Day) 
	F = 1.633
	12, 64
	0.1046
	–
	–
	0.869

	
	
	
	
	Two-way RM ANOVA, Day main effect
	F = 33.97
	3.110, 49.76
	< 0.0001
	–
	–
	1

	
	
	
	
	Two-way RM ANOVA, Group main effect
	F = 2.025
	3, 16
	0.1509
	–
	–
	0.927

	Fig 1D
	MWM training-Escape latency day 5
	0.5848
	0.8162
	One-way ANOVA
	F = 3.3357
	3, 16
	0.046
	Tukey’s HSD
	Control vs. Sham 0.8509; Sham vs. Aβ 0.4922;
Aβ vs Aβ+melatonin 0.0366.
	0.751

	Fig 1E
	MWM Probe Latency
	0.0879
	0.5789
	One-way ANOVA
	F = 11.56
	3, 16
	0.0003
	Tukey’s HSD
	Control vs. Sham 0.9814; Sham vs. Aβ 0.0005;
Aβ vs. Aβ+melatonin 0.0034.
	0.9993692

	Fig 1F
	MWM Crossings
	0.7367
	0.3875
	One-way ANOVA
	F = 6.612
	3, 16
	0.0041
	Tukey’s HSD
	Control vs. Sham 0.9974;
Sham vs. Aβ 0.0237;
Aβ vs. Aβ+melatonin 0.0034.
	0.9697997

	Fig 1H
	MWM swimming speed
	0.7074
	0.6508
	One-way ANOVA
	F = 1.234
	3, 16
	0.33
	–
	–
	0.3291

	Fig 1I
	Shuttle Latency
	0.2242
	0.6895
	One-way ANOVA
	F = 9.336
	3, 16
	0.0008
	Tukey’s HSD
	Control vs. Sham 0.9952;
Sham vs. Aβ 0.0084;
Aβ vs. Aβ+melatonin 0.0009.
	0.9961371

	Fig 1J
	active avoidance Count
	0.7344
	0.2849
	One-way ANOVA
	F = 7.108
	3, 16
	0.003
	Tukey’s HSD
	Control vs. Sham 0.9942；
Sham vs. Aβ 0.0147；
Aβ vs. Aβ+melatonin 0.0029.
	0.9788942

	Fig 1K
	active avoidance percentage
	0.7344
	0.2849
	One-way ANOVA
	F = 7.108
	3, 16
	0.003
	Tukey’s HSD
	Control vs. Sham 0.9942
Sham vs. Aβ 0.0147
Aβ vs. Aβ+melatonin 0.0029
	0.9788942

	Fig 2 B
	Quantification of Nissl-positive neurons in the CA1
	0.8236
	0.0501
	One-way ANOVA
	F = 49.52
	3, 32
	< 0.0001
	Tukey’s HSD
	Control vs. Sham 0.0616;
Sham vs. Aβ < 0.0001;
Aβ vs. Aβ+melatonin < 0.0001.
	1

	Fig 2 B
	Quantification of Nissl-positive neurons in the CA3
	0.4661
	0.0316
	Welch’s ANOVA
	W = 91.34
	3.000, 16.52
	< 0.0001
	Dunnett T3
	Control vs. Sham > 0.9999;
Sham vs. Aβ < 0.0001;
Aβ vs. Aβ+melatonin < 0.0001.
	1

	Fig 2 B
	Quantification of Nissl-positive neurons in the DG
	0.4957
	0.2597
	One-way ANOVA
	F = 2.955
	3, 32
	0.0472
	–
	–
	0.7017628

	Fig 2 E
	Western blot of Aβ
	0.5921
	0.535
	One-way ANOVA
	F = 40.50
	3, 16
	< 0.0001
	Tukey’s HSD
	Control vs. Sham 0.8859;
Sham vs. Aβ < 0.0001;
Aβ vs. Aβ+melatonin < 0.0001.
	1

	Fig 2 E
	Western blot of Tau
	0.7163
	0.1806
	One-way ANOVA
	F = 8.746
	3, 16
	0.0012
	Tukey’s HSD
	Control vs. Sham 0.9826;
Sham vs. Aβ 0.0042;
Aβ vs. Aβ+melatonin 0.0062.
	0.9938722

	Fig 2 E
	Western blot of p-Tau
	0.2325
	0.4293
	One-way ANOVA
	F = 8.078
	3, 16
	0.0017
	Tukey’s HSD
	Control vs. Sham > 0.9999;
Sham vs. Aβ 0.0042;
Aβ vs. Aβ+melatonin 0.0082.
	0.9897547

	Figure 3 C
	YAP1 (up in AD; log2FC=0.707; bulk RNA-seq (GSE29378))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 6.389
	NA
	1.89954E-08
	FDR (BH)
	7.96508E-05
	NA (omics)

	Figure 3 C
	GJA1 (up in AD; log2FC = 0.730; bulk RNA-seq (GSE29378))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 4.558
	NA
	2.27387E-05
	FDR (BH)
	0.005062676
	NA (omics)

	Figure 3 C
	WWTR1 (up in AD; log2FC = 0.634; bulk RNA-seq (GSE28146))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.842
	NA
	0.007385454
	FDR (BH)
	0.458285039
	NA (omics)

	Figure 3 C
	IFNA21 (up in AD; log2FC = 1.545; bulk RNA-seq (GSE28146))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.554
	NA
	0.015086931
	FDR (BH)
	0.511491703
	NA (omics)

	Figure 3 C
	KLHDC3 (down in AD; log2FC = -0.732; bulk RNA-seq (GSE28146))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -2.332
	NA
	0.025527624
	FDR (BH)
	0.571589027
	NA (omics)

	Figure 3 C
	COX4I2 (up in AD; log2FC = 0.710; bulk RNA-seq (GSE28146))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.184
	NA
	0.035655814
	FDR (BH)
	0.601012636
	NA (omics)

	Figure 3 C
	TF (up in AD; log2FC = 0.606; bulk RNA-seq (GSE28146))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.114
	NA
	0.041635462
	FDR (BH)
	0.612570416
	NA (omics)

	Figure 3 C
	RPL8 (up in AD; log2FC = 0.779; bulk RNA-seq (GSE184942))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.948
	NA
	0.012042874
	FDR (BH)
	0.867508117
	NA (omics)

	Figure 3 C
	MAPK3 (up in AD; log2FC = 0.657; bulk RNA-seq (GSE184942))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.456
	NA
	0.030014739
	FDR (BH)
	0.867508117
	NA (omics)

	Figure 3 C
	ABCC5 (down in AD; log2FC = -0.602; bulk RNA-seq (GSE184942))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -2.482
	NA
	0.028628287
	FDR (BH)
	0.867508117
	NA (omics)

	Figure 3 C
	TGFB1 (up in AD; log2FC = 0.916; bulk RNA-seq (GSE184942))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.518
	NA
	0.026777936
	FDR (BH)
	0.867508117
	NA (omics)

	Figure 3 C
	PIEZO1 (up in AD; log2FC = 0.733; bulk RNA-seq (GSE184942))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.178
	NA
	0.0497964
	FDR (BH)
	0.867508117
	NA (omics)

	Figure 3 C
	KDM6B (up in AD; log2FC = 0.904; bulk RNA-seq (GSE184942))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.208
	NA
	0.047212856
	FDR (BH)
	0.867508117
	NA (omics)

	Figure 3 C
	TGFBR1 (up in AD; log2FC = 0.984; bulk RNA-seq (GSE184942))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.232
	NA
	0.045154852
	FDR (BH)
	0.867508117
	NA (omics)

	Figure 3 C
	TP53 (up in AD; log2FC = 0.766; bulk RNA-seq (GSE184942))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.275
	NA
	0.041795762
	FDR (BH)
	0.867508117
	NA (omics)

	Figure 3 C
	PARK7 (down in AD; log2FC = -1.520; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -7.476
	NA
	3.72325E-08
	FDR (BH)
	2.74664E-05
	NA (omics)

	Figure 3 C
	KDM5A (up in AD; log2FC = 1.003; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 6.076
	NA
	1.46541E-06
	FDR (BH)
	0.000183643
	NA (omics)

	Figure 3 C
	PRDX1 (down in AD; log2FC = -2.055; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -5.946
	NA
	2.07761E-06
	FDR (BH)
	0.000218139
	NA (omics)

	Figure 3 C
	PARP1 (down in AD; log2FC = -1.272; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -5.718
	NA
	3.85914E-06
	FDR (BH)
	0.000331378
	NA (omics)

	Figure 3 C
	GOT1 (down in AD; log2FC = -2.175; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -4.980
	NA
	2.89745E-05
	FDR (BH)
	0.001253713
	NA (omics)

	Figure 3 C
	NR1D1 (up in AD; log2FC = 1.235; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 4.935
	NA
	3.28024E-05
	FDR (BH)
	0.001332586
	NA (omics)

	Figure 3 C
	DECR1 (down in AD; log2FC = -1.052; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -4.952
	NA
	3.12267E-05
	FDR (BH)
	0.00129793
	NA (omics)

	Figure 3 C
	FTH1 (down in AD; log2FC = -1.027; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -4.469
	NA
	0.000117105
	FDR (BH)
	0.003002701
	NA (omics)

	Figure 3 C
	KDM6B (up in AD; log2FC = 1.098; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 4.266
	NA
	0.000203738
	FDR (BH)
	0.004262149
	NA (omics)

	Figure 3 C
	ABCC5 (down in AD; log2FC = -0.799; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -4.274
	NA
	0.000199398
	FDR (BH)
	0.004216576
	NA (omics)

	Figure 3 C
	AQP8 (up in AD; log2FC = 1.672; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 4.222
	NA
	0.000229221
	FDR (BH)
	0.00457904
	NA (omics)

	Figure 3 C
	VDAC2 (down in AD; log2FC = -1.366; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -4.223
	NA
	0.000228849
	FDR (BH)
	0.004575749
	NA (omics)

	Figure 3 C
	KDM3B (down in AD; log2FC = -0.942; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -4.058
	NA
	0.000357643
	FDR (BH)
	0.006111179
	NA (omics)

	Figure 3 C
	KMT2D (up in AD; log2FC = 0.837; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 4.042
	NA
	0.000372528
	FDR (BH)
	0.006276029
	NA (omics)

	Figure 3 C
	CYGB (up in AD; log2FC = 0.913; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 3.962
	NA
	0.000462188
	FDR (BH)
	0.00724651
	NA (omics)

	Figure 3 C
	MEF2C (down in AD; log2FC = -1.382; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -3.988
	NA
	0.000430976
	FDR (BH)
	0.006913519
	NA (omics)

	Figure 3 C
	AHCY (down in AD; log2FC = -1.010; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -3.959
	NA
	0.000466046
	FDR (BH)
	0.007291506
	NA (omics)

	Figure 3 C
	NFS1 (down in AD; log2FC = -0.644; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -3.817
	NA
	0.00068182
	FDR (BH)
	0.009506287
	NA (omics)

	Figure 3 C
	EGFR (up in AD; log2FC = 0.886; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 3.694
	NA
	0.000943038
	FDR (BH)
	0.011790107
	NA (omics)

	Figure 3 C
	SLC3A2 (down in AD; log2FC = -1.437; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -3.692
	NA
	0.00094941
	FDR (BH)
	0.011849701
	NA (omics)

	Figure 3 C
	AQP3 (up in AD; log2FC = 1.362; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 3.713
	NA
	0.000898084
	FDR (BH)
	0.011408344
	NA (omics)

	Figure 3 C
	PARP2 (down in AD; log2FC = -0.930; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -3.732
	NA
	0.000854146
	FDR (BH)
	0.011040106
	NA (omics)

	Figure 3 C
	KLHDC3 (down in AD; log2FC = -0.782; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -3.696
	NA
	0.000939469
	FDR (BH)
	0.01175876
	NA (omics)

	Figure 3 C
	ECH1 (down in AD; log2FC = -0.791; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -3.698
	NA
	0.000934634
	FDR (BH)
	0.011711472
	NA (omics)

	Figure 3 C
	FH (down in AD; log2FC = -1.167; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -3.629
	NA
	0.001119974
	FDR (BH)
	0.013339791
	NA (omics)

	Figure 3 C
	GPX4 (down in AD; log2FC = -0.897; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -3.623
	NA
	0.00113777
	FDR (BH)
	0.013500887
	NA (omics)

	Figure 3 C
	P4HB (down in AD; log2FC = -0.715; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -3.538
	NA
	0.001422724
	FDR (BH)
	0.015791099
	NA (omics)

	Figure 3 C
	COPZ1 (down in AD; log2FC = -0.697; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -3.510
	NA
	0.001530215
	FDR (BH)
	0.016579309
	NA (omics)

	Figure 3 C
	SMPD1 (down in AD; log2FC = -0.681; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -3.416
	NA
	0.001951916
	FDR (BH)
	0.01950246
	NA (omics)

	Figure 3 C
	NFE2L2 (down in AD; log2FC = -0.723; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -3.455
	NA
	0.001765057
	FDR (BH)
	0.018255406
	NA (omics)

	Figure 3 C
	IDH2 (down in AD; log2FC = -0.843; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -3.432
	NA
	0.001870811
	FDR (BH)
	0.0190119
	NA (omics)

	Figure 3 C
	HSF1 (down in AD; log2FC = -1.473; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -3.265
	NA
	0.00287701
	FDR (BH)
	0.025413586
	NA (omics)

	Figure 3 C
	TRIM46 (up in AD; log2FC = 0.752; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 3.389
	NA
	0.002094622
	FDR (BH)
	0.020460426
	NA (omics)

	Figure 3 C
	TMSB4X (down in AD; log2FC = -0.830; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -3.326
	NA
	0.002464359
	FDR (BH)
	0.022871981
	NA (omics)

	Figure 3 C
	ALDH3A2 (down in AD; log2FC = -0.884; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -3.314
	NA
	0.00253527
	FDR (BH)
	0.023291066
	NA (omics)

	Figure 3 C
	IFNA17 (up in AD; log2FC = 1.091; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 3.072
	NA
	0.004685053
	FDR (BH)
	0.035721913
	NA (omics)

	Figure 3 C
	FOXO4 (up in AD; log2FC = 0.997; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 3.101
	NA
	0.004354967
	FDR (BH)
	0.03405575
	NA (omics)

	Figure 3 C
	CHAC1 (up in AD; log2FC = 0.919; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 3.116
	NA
	0.004195644
	FDR (BH)
	0.033054869
	NA (omics)

	Figure 3 C
	IFNA7 (up in AD; log2FC = 1.127; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.973
	NA
	0.005987164
	FDR (BH)
	0.042055582
	NA (omics)

	Figure 3 C
	ALOX15B (up in AD; log2FC = 1.035; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.920
	NA
	0.006821383
	FDR (BH)
	0.046003322
	NA (omics)

	Figure 3 C
	TRIM21 (up in AD; log2FC = 1.193; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.890
	NA
	0.007335164
	FDR (BH)
	0.048106344
	NA (omics)

	Figure 3 C
	ACOT1 (down in AD; log2FC = -1.922; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -2.923
	NA
	0.006776822
	FDR (BH)
	0.045821778
	NA (omics)

	Figure 3 C
	AKR1C2 (down in AD; log2FC = -1.095; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -2.845
	NA
	0.008190358
	FDR (BH)
	0.0520359
	NA (omics)

	Figure 3 C
	POM121L12 (up in AD; log2FC = 1.018; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.783
	NA
	0.009509341
	FDR (BH)
	0.057638966
	NA (omics)

	Figure 3 C
	MEG3 (up in AD; log2FC = 1.032; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.899
	NA
	0.007189187
	FDR (BH)
	0.04754306
	NA (omics)

	Figure 3 C
	OIP5-AS1 (down in AD; log2FC = -0.633; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -2.813
	NA
	0.008856225
	FDR (BH)
	0.054865999
	NA (omics)

	Figure 3 C
	ASMTL-AS1 (up in AD; log2FC = 0.786; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.637
	NA
	0.013458864
	FDR (BH)
	0.072884057
	NA (omics)

	Figure 3 C
	TNFAIP3 (up in AD; log2FC = 0.794; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.635
	NA
	0.013520727
	FDR (BH)
	0.073147297
	NA (omics)

	Figure 3 C
	GLRX5 (down in AD; log2FC = -0.667; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -2.739
	NA
	0.010570205
	FDR (BH)
	0.061711942
	NA (omics)

	Figure 3 C
	MGST1 (down in AD; log2FC = -0.753; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -2.640
	NA
	0.013377868
	FDR (BH)
	0.072533845
	NA (omics)

	Figure 3 C
	CDCA3 (up in AD; log2FC = 0.776; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.378
	NA
	0.024438931
	FDR (BH)
	0.108740725
	NA (omics)

	Figure 3 C
	MTOR (down in AD; log2FC = -0.705; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -2.406
	NA
	0.022935413
	FDR (BH)
	0.104057164
	NA (omics)

	Figure 3 C
	AMN (up in AD; log2FC = 0.682; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.334
	NA
	0.026962939
	FDR (BH)
	0.11634923
	NA (omics)

	Figure 3 C
	NR1D2 (up in AD; log2FC = 0.591; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.440
	NA
	0.021237189
	FDR (BH)
	0.099237259
	NA (omics)

	Figure 3 C
	HOTAIR (up in AD; log2FC = 1.165; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.077
	NA
	0.047062614
	FDR (BH)
	0.168573183
	NA (omics)

	Figure 3 C
	MLST8 (down in AD; log2FC = -0.585; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -2.406
	NA
	0.022928741
	FDR (BH)
	0.104057164
	NA (omics)

	Figure 3 C
	TP53 (up in AD; log2FC = 0.911; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.050
	NA
	0.049818656
	FDR (BH)
	0.174688589
	NA (omics)

	Figure 3 C
	ARHGEF26-AS1 (up in AD; log2FC = 0.707; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 2.339
	NA
	0.026646613
	FDR (BH)
	0.115322507
	NA (omics)

	Figure 3 C
	AKR1C3 (down in AD; log2FC = -0.859; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -2.128
	NA
	0.042212733
	FDR (BH)
	0.157824423
	NA (omics)

	Figure 3 C
	TXN (down in AD; log2FC = -0.633; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -2.140
	NA
	0.041125642
	FDR (BH)
	0.155186079
	NA (omics)

	Figure 3 C
	SCD (down in AD; log2FC = -0.631; bulk RNA-seq (GSE5281))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -2.091
	NA
	0.04571518
	FDR (BH)
	0.165510533
	NA (omics)

	Figure 3 C
	GALNT14 (down in AD; log2FC = -0.587; bulk RNA-seq (GSE48350))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = -4.993
	NA
	4.92573E-06
	FDR (BH)
	0.000373518
	NA (omics)

	Figure 3 C
	WWTR1 (up in AD; log2FC = 0.761; bulk RNA-seq (GSE48350))
	NA (omics)
	NA (omics)
	Bayesian moderated t-test
	t = 3.082
	NA
	0.00303699
	FDR (BH)
	0.01294543
	NA (omics)

	Figure 3 D
	FerrDb Driver score-Endothe (AD vs Control; scRNA-seq (GSE175814))
	NA (omics)
	NA (omics)
	Wilcoxon rank-sum test
	–
	NA
	8.6294E-05
	–
	–
	NA (omics)

	Figure 3 D
	FerrDb Driver score-SMC (AD vs Control; scRNA-seq (GSE175814))
	NA (omics)
	NA (omics)
	Wilcoxon rank-sum test
	–
	NA
	0.01300713
	–
	–
	NA (omics)

	Figure 3 D
	FerrDb Driver score-Astrocyte (AD vs Control; scRNA-seq (GSE175814))
	NA (omics)
	NA (omics)
	Wilcoxon rank-sum test
	–
	NA
	3.62148E-16
	–
	–
	NA (omics)

	Figure 3 D
	FerrDb Driver score-Oligo (AD vs Control; scRNA-seq (GSE175814))
	NA (omics)
	NA (omics)
	Wilcoxon rank-sum test
	–
	NA
	0.517356762
	–
	–
	NA (omics)

	Figure 3 D
	FerrDb Driver score-OPC (AD vs Control; scRNA-seq (GSE175814))
	NA (omics)
	NA (omics)
	Wilcoxon rank-sum test
	–
	NA
	0.309442547
	–
	–
	NA (omics)

	Figure 3 D
	FerrDb Driver score-Microglia (AD vs Control; scRNA-seq (GSE175814))
	NA (omics)
	NA (omics)
	Wilcoxon rank-sum test
	–
	NA
	0.003345744
	–
	–
	NA (omics)

	Figure 3 D
	FerrDb Driver score-Inhib.Neuron (AD vs Control; scRNA-seq (GSE175814))
	NA (omics)
	NA (omics)
	Wilcoxon rank-sum test
	–
	NA
	0.002639073
	–
	–
	NA (omics)

	Figure 3 D
	FerrDb Driver score-Excit.Neuron (AD vs Control; scRNA-seq (GSE175814))
	NA (omics)
	NA (omics)
	Wilcoxon rank-sum test
	–
	NA
	5.30493E-18
	–
	–
	NA (omics)

	Figure 3 E
	FerrDb Suppressor score-Endothe (AD vs Control; scRNA-seq (GSE175814))
	NA (omics)
	NA (omics)
	Wilcoxon rank-sum test
	–
	NA
	0.02877505
	–
	–
	NA (omics)

	Figure 3 E
	FerrDb Suppressor score-SMC (AD vs Control; scRNA-seq (GSE175814))
	NA (omics)
	NA (omics)
	Wilcoxon rank-sum test
	–
	NA
	1.45987E-17
	–
	–
	NA (omics)

	Figure 3 E
	FerrDb Suppressor score-Astrocyte (AD vs Control; scRNA-seq (GSE175814))
	NA (omics)
	NA (omics)
	Wilcoxon rank-sum test
	–
	NA
	3.04871E-37
	–
	–
	NA (omics)

	Figure 3 E
	FerrDb Suppressor score-Oligo (AD vs Control; scRNA-seq (GSE175814))
	NA (omics)
	NA (omics)
	Wilcoxon rank-sum test
	–
	NA
	5.97759E-10
	–
	–
	NA (omics)

	Figure 3 E
	FerrDb Suppressor score -OPC (AD vs Control; scRNA-seq (GSE175814))
	NA (omics)
	NA (omics)
	Wilcoxon rank-sum test
	–
	NA
	8.39027E-17
	–
	–
	NA (omics)

	Figure 3 E
	FerrDb Suppressor score-Microglia (AD vs Control; scRNA-seq (GSE175814))
	NA (omics)
	NA (omics)
	Wilcoxon rank-sum test
	–
	NA
	1.7004E-06
	–
	–
	NA (omics)

	Figure 3 E
	FerrDb Suppressor score-Inhib.Neuron (AD vs Control; scRNA-seq (GSE175814))
	NA (omics)
	NA (omics)
	Wilcoxon rank-sum test
	–
	NA
	2.62641E-09
	–
	–
	NA (omics)

	Figure 3 E
	FerrDb Suppressor score-Excit.Neuron (AD vs Control; scRNA-seq (GSE175814))
	NA (omics)
	NA (omics)
	Wilcoxon rank-sum test
	–
	NA
	6.37981E-16
	–
	–
	NA (omics)

	Figure 3 F
	Gclc expression in hippocampal region (AD vs Control; spatial transcriptomics (GSE222981))
	NA (omics)
	NA (omics)
	Wilcoxon rank-sum test
	–
	NA
	3.54054E-15
	–
	–
	NA (omics)

	Figure 3 F
	Gclm expression in hippocampal region (AD vs Control; spatial transcriptomics (GSE222981))
	NA (omics)
	NA (omics)
	Wilcoxon rank-sum test
	–
	NA
	1.83252E-07
	–
	–
	NA (omics)

	Figure 3 F
	Gpx4 expression in hippocampal region (AD vs Control; spatial transcriptomics (GSE222981))
	NA (omics)
	NA (omics)
	Wilcoxon rank-sum test
	–
	NA
	0
	–
	–
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: intermediate filament cytoskeleton organization | GO:0045104 | GO Biological Processes
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	1.154e-08
	FDR (q-value)
	1.352e-04
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: Spinal cord injury | WP2431 | WikiPathways
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	4.702e-08
	FDR (q-value)
	3.447e-04
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: glutathione transmembrane transport | GO:0034775 | GO Biological Processes
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	2.358e-07
	FDR (q-value)
	8.300e-04
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: cell-cell adhesion | GO:0098609 | GO Biological Processes
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	2.642e-07
	FDR (q-value)
	8.300e-04
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: regulation of body fluid levels | GO:0050878 | GO Biological Processes
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	2.441e-06
	FDR (q-value)
	2.982e-03
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: Nuclear signaling by ERBB4 | R-HSA-1251985 | Reactome Gene Sets
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	8.364e-06
	FDR (q-value)
	7.357e-03
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: membrane raft organization | GO:0031579 | GO Biological Processes
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	1.501e-05
	FDR (q-value)
	1.032e-02
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: import into cell | GO:0098657 | GO Biological Processes
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	1.730e-05
	FDR (q-value)
	1.153e-02
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: Signaling by Interleukins | R-HSA-449147 | Reactome Gene Sets
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	3.797e-05
	FDR (q-value)
	2.257e-02
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: mRNA metabolic process | GO:0016071 | GO Biological Processes
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	8.765e-05
	FDR (q-value)
	3.934e-02
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: nucleotide catabolic process | GO:0009166 | GO Biological Processes
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	1.226e-06
	FDR (q-value)
	2.047e-02
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: glutamine family amino acid catabolic process | GO:0009065 | GO Biological Processes
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	8.364e-06
	FDR (q-value)
	3.032e-02
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: acute-phase response | GO:0006953 | GO Biological Processes
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	4.007e-05
	FDR (q-value)
	5.522e-02
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: substantia nigra development | GO:0021762 | GO Biological Processes
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	6.114e-05
	FDR (q-value)
	7.095e-02
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: synaptic vesicle cycle | GO:0099504 | GO Biological Processes
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	1.266e-04
	FDR (q-value)
	1.073e-01
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: neuron projection development | GO:0031175 | GO Biological Processes
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	1.130e-03
	FDR (q-value)
	5.085e-01
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: ensheathment of neurons | GO:0007272 | GO Biological Processes
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	1.366e-03
	FDR (q-value)
	5.682e-01
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: ADHD and autism ASD pathways | WP5420 | WikiPathways
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	3.274e-03
	FDR (q-value)
	1.000e+00
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: cellular respiration | GO:0045333 | GO Biological Processes
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	4.489e-03
	FDR (q-value)
	1.000e+00
	NA (omics)

	Figure 4 A
	Metascape result of AD up; Metascape enrichment: Pathogenic Escherichia coli infection | hsa05130 | KEGG Pathway
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	4.614e-03
	FDR (q-value)
	1.000e+00
	NA (omics)

	Figure 4 F
	Metascape enrichment (Figure 4F); Metascape enrichment: modulation of chemical synaptic transmission | GO:0050804 | GO Biological Processes
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	3.121e-45
	FDR (q-value)
	3.921e-41
	NA (omics)

	Figure 4 F
	Metascape enrichment (Figure 4F); Metascape enrichment: Transmission across Chemical Synapses | R-HSA-112315 | Reactome Gene Sets
	NA (omics)
	NA (omics)
	hypergeometric test
	–
	NA
	1.966e-36
	FDR (q-value)
	1.445e-32
	NA (omics)

	Figure 4 F
	Metascape enrichment (Figure 4F); Metascape enrichment: vesicle-mediated transport in synapse | GO:0099003 | GO Biological Processes
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[image: ]Supplementary Figure S1. Representative images of H&E staining in the CA1, CA3, and DG regions of the hippocampus in the experimental mice. 
The scale bars represent 200 μm in the hippocampus and 100 μm in the CA1, CA3 and DG areas. n = 6/group, 2 sections/mouse and 3 mice/group.


[image: ]Supplementary Figure S2. The concentrations of GSH and MDA in the serum of the experimental mice. 
Serum was collected at the endpoint from Control, Sham (vehicle), beta-amyloid (Aβ), and Aβ+melatonin (Mel.) groups and analyzed using the corresponding commercial assay kits. (A) Serum glutathione (GSH) concentration (μmol/L). One-way ANOVA, F(3,12) = 7.493, P = 0.0044; Tukey’s HSD: Sham vs Aβ, P = 0.0201; Aβ vs Aβ+Mel., P = 0.0489. (B) Serum malondialdehyde (MDA) concentration (nmol/mL). Welch’s ANOVA, W = 26.05, df = 3.000, 6.450, P = 0.0005; Dunnett’s T3: Sham vs Aβ, P = 0.0148; Aβ vs Aβ+Mel., P = 0.0183. Data are presented as mean ± SEM. n = 4 mice/group. *P < 0.05, **P < 0.01. See also Supplementary Table S2 for statistical details.

[image: ]Supplementary Figure S3. Effects of melatonin and shRNA-Slc38a2 on HT22 cell viability, GSH and total iron levels under H2O2-induced ferroptosis. 
HT22 cells were transfected with or without shRNA-Slc38a2 for 48 h, followed by treatment with melatonin, H2O2, or H2O2+melatonin for 24 h. Groups are defined as Control (CON), H2O2 (H), melatonin alone (M), H2O2+melatonin (HM), and H2O2+melatonin+shRNA-Slc38a2 (HM-shSlc38a2), as indicated. (A) Relative cell viability measured by CCK-8 assay. n = 12/group. Welch’s ANOVA, W = 146.5, df = 4.000, 25.03, P < 0.0001; Dunnett’s T3 post-hoc: CON vs H, P < 0.0001; H vs HM, P < 0.0001; HM vs HM-Slc38a2, P = 0.0010. (B) Intracellular reduced GSH content measured by a reduced GSH assay kit (μmol/g protein). n = 10/group. Kruskal-Wallis, H = 31.12, P < 0.0001; Dunn’s multiple comparisons: CON vs H, P = 0.4449; H vs HM, P = 0.0023; HM vs HM-shSlc38a2, P < 0.0001. (C) Total cellular iron measured by an iron assay kit and normalized to protein content (mg/g protein). n = 6/group. One-way ANOVA, F(4,25) = 26.72, P < 0.0001; Tukey’s HSD: CON vs H, P < 0.0001; H vs HM, P < 0.0001; HM vs HM-shSlc38a2, P = 0.0164. Data are presented as mean ± SEM. *P < 0.05, **P < 0.01. See also Supplementary Table S2 for statistical details.


Supplemental References 
[1] McCord JM. Superoxide dismutase, lipid peroxidation, and bell-shaped dose response curves. Dose Response. 2008;6:223-38.
[2] Salimi A, Pourahmad J. Animal Tests for Evaluation of Cognitive Impairment in Neonatal Mouse. Methods Mol Biol. 2018;1797:545-54.
[3] Navarro KL, Huss M, Smith JC, Sharp P, Marx JO, Pacharinsak C. Mouse Anesthesia: The Art and Science. ILAR J. 2021;62:238-73.
[4] Yamaguchi H, Shen J. Histological analysis of neurodegeneration in the mouse brain. Methods Mol Biol. 2013;1004:91-113.
[5] Du Q, Zhu X, Si J. Angelica polysaccharide ameliorates memory impairment in Alzheimer's disease rat through activating BDNF/TrkB/CREB pathway. Exp Biol Med (Maywood). 2020;245:1-10.
[6] Ting JT, Daigle TL, Chen Q, Feng G. Acute brain slice methods for adult and aging animals: application of targeted patch clamp analysis and optogenetics. Methods Mol Biol. 2014;1183:221-42.
[7] Donaldson JG. Immunofluorescence Staining. Curr Protoc Cell Biol. 2015;69:4 3 1-4 3 7.
[8] Long DJ, 2nd, Buggs C. Microwave oven-based technique for immunofluorescent staining of paraffin-embedded tissues. J Mol Histol. 2008;39:1-4.
[9] Cassiano LMG, Oliveira MDS, de Barros WA, de Fatima A, Coimbra RS. Neurotoxic effects of hallucinogenic drugs 25H-NBOMe and 25H-NBOH in organotypic hippocampal cultures. Heliyon. 2023;9:e17720.
[10] Gao Q, Zhang C, Li J, Xu H, Guo X, Guo Q, et al. Melatonin Attenuates H(2)O(2)-Induced Oxidative Injury by Upregulating LncRNA NEAT1 in HT22 Hippocampal Cells. Int J Mol Sci. 2022;23:12891.


image1.jpeg




image2.tiff
% %

4«

% %k

|
|

1) [=) ts) o

(qw/ToWwu)wnias ayy
M Ul VAW JO uoienusduoy

O o o o ©o o
m8642

(7/1own)wnies ayy
< Ul HSO JO uoneluasuo)

Sham AB  AB+Mel.

Control

Sham AB  AB+Mel.

Control




image3.tiff
A 150 B 50 * ** ** c 1.5 r* rx x

= 1 1 o1 11

R * % * % *% .

N 8 401 ‘e N

I » e . I

E E- e~ .

I 1004 . =] * I g 1.04 yv

5|7 e S8y g i

= yv g2 n ® 52 o |" v

% vy €220 N . 2 2

c 504 - 8 E_ ¥y = — 0.5 a [ *

s T <= * 5

[9) vy’ w104 =

2 O]

©

o 0 T T T T T 0 T T T T T 0.0 T T T T

X  ho - + - v HO: - + - + o+ H:02 + - + +
Melatonin - -+ +  + Melatonin - -+ +  + Melatonin S e e

ShRNA-SIc38a2 - - . ShRNA-Slc38a2 - - - -+ ShRNA-Slc38a2 oL s




