Supplementary Materials

Supplementary Fig. 1 | Inhibiting TXN suppressed MM development and reduced tumor burden. a-b Apoptosis Assay of RPMI-8226 cells transfected with siNC and siTXN for 48h. c Validation of TXN knockdown using lentiviral vector containing shRNA-TXN at mRNA levels in RPMI-8226 and OPM2 MM cell lines. d-e Cell viability was detected by CCK8 assays in MM.1S and RPMI-8226 cells treated with DMSO (1%) and FCD in different concentrations. f Quantification of TXN and Ki-67 positive cells by IHC analysis in MM tumors from BALB/c nude mice. siTXN, TXN knockdown by small interfering RNAs; siNC, negative control siRNA; LV-TXNkd, TXN knockdown by lentiviral transduction; LV-NC, negative control lentiviral transduction; DMSO, dimethylsulfoxide. Data are mean ± SD values. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001, ns. not significant. Note: Data are representative of at least three independent biological replicates.

Supplementary Fig. 2 | TXN deficiency enhanced MM cell susceptibility to ferroptosis. a intracellular total ROS were detected by flow cytometry in RPMI-8226 and MM.1S cells transfected with siNC and siTXN for 48h. b Quantification of 4-HNE positive cells by IHC analysis in MM tumors from BALB/c nude mice. RPMI-8226 and MM.1S cells transfected with siNC and siTXN for 72h were treated with ferroptosis inducer RSL3 (10μM) for 12h, lipid ROS of siNC and siTXN RPMI-8226 cells was measured by flow cytometry (c-d). Data are mean ± SD values. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001, ns. not significant. Note: Data are representative of at least three independent biological replicates.
Supplementary Fig. 3 | TXN knockdown showed minor impact on transcriptomic profile. RPMI-8226 cells were transfected with either siNC or siTXN for 48 hours. a Enrichment analysis of the top 20 cellular components and molecular function based on GO annotations. The y-axis represents GO terms, while the x-axis indicates either raw p-values or their -log₁₀ transformations. b KEGG pathway enrichment analysis of DEGs, categorized into functional groups including cellular processes, environmental information processing, genetic information processing, human diseases, metabolism, and organismal systems. The lipidomic analysis was performed on 6 independent biological replicates for each group. 3 independent biological replicates per group were subjected to RNA sequencing analysis.

Supplementary Fig. 4 | TXN deficiency promoted ferroptotic sensitivity in MM cells by enhancing PUFA and PUFA-PL biosynthesis. a-b Lipid feature classification in siNC-transfected RPMI-8226 cells, siTXN-transfected RPMI-8226 cells, and RPMI-8226 cells treated with FCD (8 µM, 6 h), based on glyceryl phosphatide subclasses (a) and Sn-1 chemical linkage types in phosphatidylethanolamine (PE) (b). c Abundance of FA 18:2, FA 18:3, and FA 22:5 in siNC-transfected RPMI-8226 cells, siTXN-transfected RPMI-8226 cells, and RPMI-8226 cells treated with FCD (8 µM, 6 h). d Cell viability was detected by CCK8 assays in RPMI-8226 cells treated with DMSO(1%) and AA in different concentrations. e Heatmap (z-score normalized) of differentially expressed phospholipids (PLs) between siNC and siTXN RPMI-8226 cells, ranked by lowest p-values. f Heatmap (z-score normalized) of differentially expressed PLs between siNC and FCD-treated RPMI-8226 cells, ranked by lowest p-values. PLs, phospholipids; CL, Cardiolipin; Lyso-PL, lysophospholipids. g-h Percentage of PLs with different numbers of double bonds between siNC and siTXN RPMI-8226 cells(g), and between siNC and FCD-treated RPMI-8226 cells(h). Data are presented as mean ± SD. Statistical significance: *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001; ns., not significant. Note: all experiments were performed at least 3 different biological replicates, the representative results shown in the main manuscript figures.

Table S1 These primers used in RT-qPCR

	Name
	Forward primer
	Reverse primer

	Homo GAPDH
	AGGTCGGAGTCAACGGATTT
	TGACGGTGCCATGGAATTTG

	Homo β actin
	CTACCTCATGAAGATCCTCACCGA
	TTCTCCTTAATGTCACGCACGATT

	Homo IRF1
	ACCCTGGCTAGAGATGCAGA  
	TGCTTTGTATCGGCCTGTGT

	Homo TXN
	AGACTCCAGCAGCCAAGATG
	CCACGTGGCTGAGAAGTCAA


