[bookmark: OLE_LINK93]Table S1 Sequences of oligonucleotide primers for qRT-PCR
	Gene names
	Sequence (5'→3')
	NCBI reference sequence
	Amplicon size, bp

	β-Actin
	CCCTCAAGTACCCCATCGAG
TCTTCTCACGGTTGGCTT
	NM_001167795.1
	159

	NRF2
	TTCGGCTACGTTTCAGTCAC 
TGTCCTGTTGCATACCGTCT
	XM_021075131.1
	143

	GPX4
	GACGATGCCCACCCTCTG
GACCGTACCGCTTCACCAC
	NM_214407.1
	133

	KEAP1
	ACCACACCAAGCAAGCCTT
TGCATCCTCGTACTTGACCTG
	NM_001114671.1
	92

	SOD1
	AATACACAAGGCTGTACCAGT
ACATTGCCCAGGTCTCCAAC
	NM_001190422.1 
	104

	SOD2
	AGATTGCCGCTTGTTCTAACCA
TATCGCTCAGTTACATTCTCCC
	NM_214127.2
	172

	SOD3
	CTCCGACGCCTTGACCCAC
CTGCGTCAACTCCTGCCAGA
	NM_001078688.1
	109

	HO-1
	ATGGAGCACTCACAGCCCAA
TTAAAGCCTTCTCGGGTGAC
	NM_001004027.1
	143

	NQO1
	CCGTCATCTCCAGAAAGGACA
TTTATAAGCCAGAGCAGTCTCG
	NM_001159613.1
	86

	CAT
	TGCCAACGAAGATAATGTCACC
TTGTGCGTCTTTCAGATGACC
	NM_214301.2
	112

	GCLM
	GCATCTACAGCCTTACTGGGA
GCTCCAACTGGGTTTTGTCC
	XM_001926378.4
	98

	GCLC
	CCCCATCCTGAACTCTTACCTG
TGGTTTGCGATAAACTCCCT
	XM_021098556.1
	147

	TXRN1
	GGCCTTGCAAAATGATCAAGC
GCTCCAGAAAATTCACCCACC
	NM_214313.2
	178
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[bookmark: _Hlk211544751]Table S2 Binding energy
	Complex
	ΔEvdw
	ΔEele
	ΔEpol
	ΔEnonpol
	ΔEMMPBA
	-TΔS
	ΔGbin*

	AMBRA1-ZEA
	−150.668
±0.818
	−149.295
±4.667
	285.068
±5.827 
	−19.619
±0.079 
	−34.515
±1.791
	18.565±1.773 
	−15.95
±3.515


*ΔGbind = ΔEvdw + ΔEele + ΔEpol + ΔEnonpol − TΔS
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[bookmark: _Hlk211544772]Fig. S1 ZEA induced ferroptosis in ST cells. Relative mRNA levels of ferroptosis genes. Data are presented as the mean ± SD. Symbol for the significance of differences between the CON group and ZEA group: **P < 0.01, ***P < 0.001
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[bookmark: _Hlk211544786]Fig. S2 ZEA caused autophagy inhibition in ST cells. Relative mRNA levels of autophagy genes. Data are presented as the mean ± SD. Symbol for the significance of differences between the CON group and ZEA group: **P < 0.01, ***P < 0.001
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[bookmark: _Hlk211544811]Fig. S3 AMBRA1 overexpression alleviated ZEA-induced ferroptosis of ST cells. Representative IF images of TFRC, p53 and SLC7A11
[image: 背景图案

AI 生成的内容可能不正确。]
[bookmark: _Hlk211544821]Fig. S4 AMBRA1 overexpression alleviated ZEA-induced decline in MMP level of ST cell damage
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Fig. S5 The quantitative analysis of autophagosomes and autolysosome


Supplemental Methods
Supplementary Methods 1.1. RNA-seq analysis
Total RNA was isolated using a TRIzol total RNA extractibn kit (TIANGEN, Cat. No. DP424), which yielded > 2 μg of total RNA per sample. RNA quality was examined by 0.8% agarose gel electrophoresis and spectrophotometry. High-quality RNA with a 260/280 absorbance ratio of 1.8-2.2 was used for library construction and sequencing. Illumina HiSeq library construction was performed according to the manufacturer's instructions (Illumina, USA). Oligo-dT primers are used to transverse mRNA to obtain cDNA (APExBIO, Cat. No. K1159). Amplify cDNA for the synthesis of the second chain of cDNA. Purify cDNA products by magnetic beads. After library construction, library fragments were enriched by PCR amplification and selected according to a fragment size of 350-550 bp. The library was quality-assessed using an Agilent 2100 Bioanalyzer (Agilent, USA). The library was sequenced using the Illumina NovaSeq 6000 sequencing platform (Paired end150) to generate raw reads. Raw paired-end fastq reads were filtered by TrimGaloreto discard the adapters and low-quality bases via calling the Cutadapt tool. The clean reads obtained were then aligned to the mm10 mouse genome using HISAT2, followed by reference genome-guided transcriptome assembly and gene expression quantification using StringTie. Differentially expressed genes (DEGs) were identified by DEseq2 (for sample with replications) or edgeR (for sample with no replication) with a cut-off value of log2|fold-change| >1 and P-adjust <0.05. The cluster Profiler was used to perform functional enrichment analysis for the annotated significant KEGG pathway categories. Terms with P < 0.05 were considered significant.
Supplementary Methods 1.2. Molecular docking and Molecular Dynamics Simulations
PubChem and PDB were used to find the chemical and conformational information of the relevant proteins (AMBRA1) and small-molecule compounds (ZEA). The AutoTools software was used to remove the redundant protein chains, ligands and water molecules with hydrogenation before running docking experiments. The AutoGrid software was used to calculate the energy lattice points. AutoDock Vina was used to simulate the docking condition between proteins (AMBRA1) and small molecules (ZEA). Autogrid calculations were performed, selecting AutoDock Vina as the docking algorithm, and AutoDock was used for molecular docking. The binding energy results were visualized using PyMOL.
The resulting proteins from docking were separated from the best small molecule ligands, and small molecule force field files were generated by the antechamber tool in Ambertools software, and the small molecule force field files were converted into gromacs force field files by the acpype software tool. GAFF force field was used for small molecules, while AMBER14SB force field and TIP3P water model were used, and the files of protein and small molecule ligand were combined to construct the simulation system of the complex. Molecular dynamics simulations (MD) using Gromacs2022 program under constant temperature and periodic boundary conditions. During the MD simulation, all involved hydrogen bonds were constrained using the LINCS algorithm with an integration step size of 2 fs. The electrostatic interactions were calculated by the (Particle-mesh Ewald) PME method and the cutoff value was set to 1.2 nm. The non-bonded interaction cutoff was set to 10 Å and updated every 10 steps. The simulation temperature was controlled at 298 K using the V-rescale temperature coupling method and the Berendsen method to control the pressure at 1 bar. At 298 K, 100 ps, NVT, equilibration simulation with NPT, and 100 ns, MD simulation of the complex system, preserving the conformation every 10 ps. After the simulation, the simulated trajectories were analyzed using VMD and Pymol and MMPBSA binding free energy analysis between the protein and small molecule ligands using the g_mmpbsa program.
Supplementary Methods 1.3. Mitochondrial volume density
A method has used to quantify mitochondria consists of a method known as “point counting grids”. Simply put, this is done by placing a transparent square lattice grid over the electron micrograph. The grids normally have lines that intersect one another at a 90° angle and are separated from each other by 1 cm. A lattice of 100 points is normally useful for micrograph. The number of times a mitochondrion located at a line intersect was recorded. By knowing the total amount of intersects that are possible with the lattice grid and the number of times a mitochondrion intersected a line intersect, this number is divided by the total.
Supplementary Methods 1.4. Flameng score
Flameng score is a scoring standard used to analyze the degree of mitochondrial damage. The increase of the Flameng score showed the mitochondrial damage. The mitochondrial Flameng score criteria under transmission electron microscope is as follows. The greater the IPEC-J2 cells mitochondria damage, the higher the score and injury is scored as 0-4 points: 0, the structure of mitochondria is normal and they are full of particles; 1, the structure of mitochondria is essentially normal, but the matrix particles are lost; 2, mitochondrial swelling and matrix transparency are apparent; 3, rupture of mitochondrial cristae with matrix transparency and concentration; 4, the mitochondrial cristae are split, the integrity of the mitochondria inside and outside the membrane has been lost, and they appear vacuolated.
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