


Figure S1. Identification of core samples of MCL1-M based MM molecular subtypes.
1. Using the expression profile of MCL1-M classifier, MM samples from the MMRF dataset were stratified using K-means clustering. Heatmap of the expression profile of MCL1-M classifier and sample annotations of MCL1-M based molecular subtype and chromosomal translocations are shown. 
1. Average expression of the MCL1-M classifier in individual sample was calculated, and samples were sorted and divided based on the average expression of the classifier. Samples with the top 50% of the classifier expression within each subgroup were defined as MCL1-M ultra-high or MCL1-M ultra-low MM samples. Heatmap of the expression profile of MCL1-M classifier and sample annotations of MCL1-M based subtype and chromosomal translocations are shown. Though MCL1-M ultra-high MM and MCL1-M ultra-low MM samples are enriched in t(4;14) and t(11;14) translocation, respectively. 
1. More striking survival difference between patients with MCL1-M ultra-high MM and patients with MCL1-M ultra-low MM than between patients with MCL1-M high MM and patients with MCL1-M low MM. HR: hazard ratio.


Figure S2. Deregulated pathways enriched in newly diagnosed MCL1-M high or MCL1-M low MM samples.
Using transcriptomes of normal plasma cells from GSE175384 as control, pathways enriched in MM samples characteristics of MCL1-M based ultra-high or ultra-low molecular subtype in the MMRF dataset were identified using Pathifier. Heatmap of unsupervised consensus clustering analysis between deregulated pathways and samples is shown. Sample clusters (S1 to S4) and MCL1-M classification are shown on top. Pathway clusters P1-P6 are shown to the left and representative signaling pathways to the right of the heatmap.


Figure S3. Centroid-based molecular subtyping of MM cell lines.
Correlation coefficients of 13 MM cell lines in GSE22759 to the centroid of MCL1-M molecular subtypes trained in GSE136400.ρ(rho) values of Spearman correlation coefficients between each MM cell line and the centroid of MCL1-M subtypes are shown.   


Figure S4. Screening of maximum safety dose of UPR regulators.
Indicated MM cells were incubated with different concentrations of UPR regulators for 24 hours, and the cytotoxic effect was evaluated using CCK-8 method.


Figure S5. Manipulation of UPR activities in MM cell lines using indicated UPR regulator.  
1. Real-time PCR was employed to assess the expression of UPR pathway-associated genes in RPMI8226 and H929 cells pre and post treatment with UPR regulators. The gene expression level of the drug-treated group was normalized against the untreated control group, and the experiment was replicated thrice. Statistical analysis was conducted using unpaired t test, with * indicating p < 0.05 and *** indicating p < 0.0001.
1. PAGE gel electrophoresis was utilized to detect the presence of XBP1 and sXBP1 transcripts in RPMI8226 and H929 cells prior to and following treatment with UPR regulators. The molecular weight of the reference gene (Beta-actin) was determined to be 205 bp. TG: thapsigargin (UPR activator); CA7: ceapin-A7 (UPR inhibitor).
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