Supplemental Figure Legends 

Figure S1: Workflow of this study (cartoons created with BioRender.com). 

Figure S2. The PCA plots (A) and density plots (B) before and after batch effect correction of the training cohort.

Figure S3. Related to Figure 1 and Figure 2. The 17-gene-based model exhibits strong prognostic significance.
(A) Global differences in PSI gene expression between DLBCL samples and normal tissues (lymph nodes and reactive tonsils). The correlation-based distances were estimated between DLBCL and normal samples (cyan), different DLBCL samples (orange), and different normal samples (blue). The legends summarize the average distances between different samples as a percentage of the average distance between DLBCL and normal samples. *P<0.05;**P<0.01;***P<0.001; ****P<0.0001. 
(B) The KM curves for OS of LPSI and HPSI DLBCL in the training cohort (n=702). Log-rank test P < 0.0001.
[bookmark: _Hlk139643670](C) The KM curves for OS of LPSI and HPSI DLBCL in the GSE10846 cohort. Log-rank test P < 0.0001.
(D) The KM curves for OS of LPSI and HPSI DLBCL in the GSE181063 cohort. Log-rank test P < 0.0001.

Figure S4. Related to Figure 2. Univariate and multivariate Cox regression analyses were performed for OS or PFS in the training set and two internal validation sets.
(A, B) In the training set, univariate (A) and multivariate (B) Cox regression analyses demonstrated that the 17-gene model serves as an independent prognostic biomarker for OS in DLBCL.
(C, D) In the internal validation set (GSE31312 cohort), univariate (C) and multivariate (D) Cox regression analyses demonstrated that the 17-gene model serves as an independent prognostic biomarker for OS in DLBCL.
(E, F) In the internal validation set (GSE31312 cohort), univariate (E) and multivariate (F) Cox regression analyses demonstrated that the 17-gene model serves as an independent prognostic biomarker for PFS in DLBCL.
(G, H) In the internal validation set (GSE10846 cohort), univariate (G) and multivariate (H) Cox regression analyses demonstrated that the 17-gene model serves as an independent prognostic biomarker for OS in DLBCL.

Figure S5. Related to Figure 2. Univariate and multivariate Cox regression analyses were performed for OS and PFS in the external validation sets.
(A, B) In the external validation set (GSE87371 cohort), univariate (A) and multivariate (B) Cox regression analyses demonstrated that the 17-gene model serves as an independent prognostic biomarker for OS in DLBCL.
(C, D) In the external validation set (GSE87371 cohort), univariate (C) and multivariate (D) Cox regression analyses demonstrated that the 17-gene model serves as an independent prognostic biomarker for PFS in DLBCL.
(E, F) In the external validation set (GSE117556 cohort), univariate (E) and multivariate (F) Cox regression analyses demonstrated that the 17-gene model serves as an independent prognostic biomarker for OS in DLBCL.
(G, H) In the external validation set (GSE117556 cohort), univariate (G) and multivariate (H) Cox regression analyses demonstrated that the 17-gene model serves as an independent prognostic biomarker for PFS in DLBCL.

Figure S6. Related to Figure 3. Clinicopathological characteristics in LPSI and HPSI DLBCL.
(A) The risk pie chart illustrates the distribution of LPSI and HPSI patients across various clinical subgroups in the GSE31312 cohort (two-tailed Fisher exact test P).
(B) Proportions of patients with or without disease progression in the HPSI and LPSI subgroups. Left to right: the GSE31312 (P = 2.1e-11), GSE87371 (center, P = 0.0062) and GSE117556 (right, P = 0.00033) cohorts. Yes, disease progression; No, no disease progression; the p-values were calculated using the two-tailed Fisher's exact test.
(C) Proportion of patients with different therapy responses in the HPSI and LPSI subgroups of the GSE117556 cohort (two-tailed Fisher exact test; P = 0.0092).
(D) According to the stratification of the therapy responses to R-CHOP, the KM curves of PFS were used for survival analysis of DLBCL patients in the GSE31312 cohort. Survival plots for PFS showing the stratification of 17-gene model for each of the individual responses to R-CHOP for patients in the CR group (upper) and non-CR group (PR/SD/PD) (lower).
(E) According to the stratification of the therapy responses to R/RB-CHOP, the KM curves of OS were used for survival analysis of DLBCL patients in the GSE117556 cohort. Survival plots for OS showing the stratification of risk model for each of the individual responses to R/RBCHOP for patients in the CR group (upper) and non-CR group (PR/SD/PD) (lower).
(F) According to the stratification of the therapy responses to R/RB-CHOP, the KM curves of PFS were used for survival analysis of DLBCL patients in the GSE117556 cohort. Survival plots for PFS showing the stratification of risk model for each of the individual responses to R/RBCHOP for patients in the CR group (upper) and non-CR group (PR/SD/PD) (lower).
(G, H) The OS (G) and PFS (H) KM curves were constructed for DLBCL patients with double-hit or triple-hit status, stratified into HPSI and LPSI groups. Double-hit or triple-hit status were detected using fluorescent in situ hybridization (FISH).

Figure S7. Related to Figure 3. The 17-gene model categorizes the prognosis of DLBCL irrespective of conventional molecular subtypes.
(A, B) The KM curves for OS (A) and PFS (B) in HPSI and LPSI DLBCL patients with ABC subtype in the total cohort.
(C, D) The KM curves for OS (C) and PFS (D) in HPSI and LPSI DLBCL patients with GCB subtype in the total cohort.
(E, F) The KM curves for OS (E) and PFS (F) in HPSI and LPSI DLBCL patients with UNC subtype in the total cohort.

Figure S8. Related to Figure 4. HPSI-DLBCL demonstrates an immune-suppressive phenotype resembling the characteristics of a desert TME.
(A) The boxplot illustrates the GSVA enrichment scores for the selected signature s associated with B-cell diseases in LPSI and HPSI DLBCL of the training cohort, enabling a comparison of gene expression patterns. Fb, fibroblast; NF-kB, nuclear factor kappa-light-chain-enhancer of activated B cell; NK, natural killer cell.
(B-E) Differences of angiogenesis and fibrosis (B), anti-tumor immune infiltrate (C), tumor proliferation rate (D) and pro-tumor immune infiltrate (E) among HPSI and LPSI DLBCL samples of the training cohort.
(F) Distribution of innate and adaptive immune cells infiltrating within the TME of HPSI and LPSI DLBCL samples in the training cohort.

Figure S9. Related to Figure 5. Genomic changes of 17-gene-based subgroups in DLBCL from the cohort of Chapuy et al.
(A) Mutation frequencies for the gene panel of DLBCL patients belonging to the LPSI and HPSI subgroups. 
(B) The frequency of genomic alterations in cancer hallmark pathways was examined among LPSI and HPSI DLBCL samples, with color saturation representing the frequency.

Figure S10. Related to Figure 6. Elevated expression of SRM mediates the immune-deserted phenotype of HPSI-DLBCL
(A) Differences in immune cell infiltration within the TME among DLBCL cases with high and low SRM expression.
(B) Differences in immune scores among DLBCL cases with high and low SRM expression.
(C) GSEA of cancer hallmark pathways in DLBCL cases with high versus low SRM expression. NES, normalized enrichment score. Ajusted P value represents false discovery rate (FDR).
(D-J) Investigating the correlation between SRM expression level and GSVA enrichment scores of cancer hallmark pathways in DLBCL through correlation analysis.

Figure S11. Excessive expression of SRM induces an anti-inflammatory and immune-tolerant phenotype in dendritic cells.
(A) Box plots depicting the amplified transcript count in dendritic cells (DCs) with high SRM expression in DLBCL. 
(B) Dot plot illustrating the expression of co-stimulatory molecules, MHC molecules, and marker genes associated with tolerogenic DCs (tol-DC) between SRM high- versus low-expressing DCs.
(C) The violin plot demonstrating the downregulation of the chemokine pathway in DCs with higher SRM expression.
(D) The heatmap showing the normalized enrichment scores (NES) of cancer hallmark pathways in DCs with high and low SRM expression in DLBCL, represented by a color gradient from blue (low) to red (high).
(E) The heatmap displaying the normalized enrichment scores (NES) of metabolic pathways in DCs with high and low SRM expression in DLBCL, represented by a color gradient from blue (low) to red (high)

Figure S12. Nomogram to predict 3-year and 5-year overall survival (OS).
(A) A nomogram to predict patients' prognosis was developed by integrating PSI score, age, subtype, stage, ECOG, and extranodal sites through multivariate Cox regression analysis. 
(B-D) Time-dependent receiver operating characteristic (ROC) curve to evaluate the accuracy of the OS nomogram. (B) The AUC for 3- (left) and 5-(right) year OS of nomogram in the training cohort. (C) The AUC for 3- (left) and 5-(right) year OS of nomogram in the internal validation cohort (GSE31312). (D) The AUC for 3- (left) and 5-(right) year OS of nomogram in the internal validation cohort (GSE10846).
(E) The AUC for 3- (left) and 5-(right) year OS of nomogram in the external validation cohort (GSE117556).
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