Supplementary Figures 
Figure S1. Non-silent somatic single-nucleotide variants related to TBL1XR1 mutations in DLBCL.
The number of non-silent somatic single-nucleotide variants (SNVs) identified by WGS/WES/targeted sequencing in DLBCL patients.
[image: ]


Figure S2. TBL1XR1 mutations up-regulated MYC expression in DLBCL. 
A. Expression of MYC in tumor samples of DLBCL patients with or without TBL1XR1 mutations as revealed by RNA sequencing.
B. Relative gene expression of MYC in TBL1XR1H348Q, TBL1XR1Y395H and TBL1XR1Y446S OCI-LY19 cells, as compared to Vector or TBL1XR1wt OCI-LY19 cells by quantitative real-time PCR (RT-PCR). Data are presented as the mean ± SD (n = 3). ***P < 0.001, ****P < 0.0001 and ns, not significant.
C. [bookmark: _Hlk196316575][bookmark: _Hlk196310356]The proliferation of TBL1XR1H348Q, TBL1XR1Y395H and TBL1XR1Y446S OCI-LY19 cells cultured for 48 hours, as compared to Vector or TBL1XR1wt OCI-LY19 cells. Data are presented as the mean ± SD (n = 3). ****P < 0.0001 and ns, not significant.
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Figure S3. MYC was involved in regulation of CD47 and CD274 (PD-L1) expression in DLBCL. 
A. Expression of MYC showed positive correlation with expression of CD47 and CD274 (PD-L1), as revealed by RNA sequencing.
B. Expression of CD47 and CD274 (PD-L1) in tumor samples of DLBCL patients in MYC-low or MYC-high group as revealed by RNA sequencing. The MYC-group cutoff was determined by the median of MYC expression.
C. Expression of CD47 and CD274 (PD-L1) in tumor samples of DLBCL patients with or without TBL1XR1 mutations as revealed by RNA sequencing. 
D. Relative gene expression of CD47 and CD274 (PD-L1) in TBL1XR1H348Q, TBL1XR1Y395H and TBL1XR1Y446S OCI-LY19 cells, as compared to Vector or TBL1XR1wt OCI-LY19 cells by quantitative real-time PCR (RT-PCR). Data are presented as the mean ± SD (n = 3). *P < 0.05, **P < 0.01, and ***P < 0.001.
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Figure S4. Inhibition of MYC activity down-regulated the expression of CD47 and CD274 in vitro. 
A. [bookmark: _Hlk196314775]Relative gene expression of CD47 and CD274 (PD-L1) in TBL1XR1Y446S and TBL1XR1wt U2932 cells by quantitative real-time PCR (RT-PCR), treated with or without MYC inhibitor (50μM) for 48h. Data are presented as the mean ± SD (n = 3). ****P < 0.0001.
B. Relative gene expression of CD47 and CD274 in TBL1XR1Y446S and TBL1XR1wt OCI-LY19 cells by RT-PCR, treated with or without MYC inhibitor (50μM) for 48h. Data are presented as the mean ± SD (n = 3). ****P < 0.0001.
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Figure S5. Blockade of CD47 and PD-L1 improved the cytotoxicity of natural killer cells in vitro. 
A. The cell viability of TBL1XR1wt or TBL1XR1Y446S U2932 cells co-cultured with natural killer cells isolated from peripheral blood mononuclear cells of healthy donors for 48 hours, treated with isotypes, anti-human PD-L1 monoclonal antibody, anti-human CD47 monoclonal antibody, or the combination. Data are presented as the mean ± SD (n = 3). **P < 0.01, ***P < 0.001, and ****P < 0.0001; ns, not significant.
B. The cell viability of TBL1XR1wt or TBL1XR1Y446S OCI-LY19 cells co-cultured with natural killer cells isolated from peripheral blood mononuclear cells of healthy donors for 48 hours, treated with isotypes, anti-human PD-L1 monoclonal antibody, anti-human CD47 monoclonal antibody, or the combination. Data are presented as the mean ± SD (n = 3). *P < 0.05, **P < 0.01, ***P < 0.001, and ****P < 0.0001; ns, not significant.
C. Flow cytometry analysis of activation and cytotoxicity markers (CD107a, TRAIL and GZMB) in CD56dimCD16+ NK cells, co-cultured with TBL1XR1wt U2932 cells treated with isotypes, anti-human PD-L1 mAb, anti-human CD47 mAb, or the combination for 6h. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001 and ns, not significant.
D. Flow cytometry analysis of activation and cytotoxicity markers (CD107a, TRAIL and GZMB) in CD56dimCD16+ NK cells, co-cultured with TBL1XR1wt OCI-LY19 cells treated with isotypes, anti-human PD-L1 mAb, anti-human CD47 mAb, or the combination for 6h. **P < 0.01, ***P < 0.001 and ns, not significant.
E. Flow cytometry analysis of activation and cytotoxicity markers (CD107a, TRAIL and GZMB) in CD56dimCD16+ NK cells, co-cultured with TBL1XR1Y446S OCI-LY19 cells treated with isotypes, anti-human PD-L1 mAb, anti-human CD47 mAb, or the combination for 6h. *P < 0.05, **P < 0.01 and ns, not significant.
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Figure S6. TBL1XR1 mutations contributed to impaired function of NK cells via the MYC-CD47/PD-L1 axis in vivo, related to Figure 5.
[bookmark: OLE_LINK1]A. Tumor volume of syngeneic transplant models injected subcutaneously with Tbl1xr1Y446S or Tbl1xr1wt A20 cells using BRGSF mice, a kind of highly immunodeficient mouse model on a BALB/c background. Data are presented as the mean ± SD (n = 5). ***P < 0.001.
B. Tumor volume of syngeneic transplant models injected subcutaneously with Tbl1xr1wt A20 cells using BALB/C mice, treated with isotypes, anti-mouse PD-L1 monoclonal antibody, anti-mouse CD47 monoclonal antibody, or the combination. Data are presented as the mean ± SD (n = 5). *P < 0.05, **P < 0.01, ***P < 0.001, and ****P < 0.0001; ns, not significant.
C. Tumor volume of syngeneic transplant models injected subcutaneously with Tbl1xr1wt A20 cells using BRGSF mice, a kind of highly immunodeficient mouse model on a BALB/c background, treated with isotypes, anti-mouse PD-L1 monoclonal antibody, anti-mouse CD47 monoclonal antibody, or the combination. Data are presented as the mean ± SD (n = 5). ns, not significant.
D. Tumor volume of syngeneic transplant models injected subcutaneously with Tbl1xr1Y446S A20 cells using BRGSF mice, a kind of highly immunodeficient mouse model on a BALB/c background, treated with isotypes, anti-mouse PD-L1 monoclonal antibody, anti-mouse CD47 monoclonal antibody, or the combination. Data are presented as the mean ± SD (n = 5). ns, not significant.
F. Flow cytometry analysis of activation and cytotoxicity markers (CD107a, TRAIL and GZMB) of NK cells in tumor samples of syngeneic transplant models injected subcutaneously with Tbl1xr1wt A20 cells using BALB/C mice, treated with isotypes, anti-mouse PD-L1 monoclonal antibody, anti-mouse CD47 monoclonal antibody, or the combination. Data are presented as the mean ± SD (n = 3). *P < 0.05, **P < 0.01, and ***P < 0.001; ns, not significant.
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Uncut gels. The whole gel images for western blot results in Figure 2 and Figure 3. 
A. The whole gel images for western blot result in Figure 2H. 
B. The whole gel images for western blot result in Figure 3C. 
C. The whole gel images for western blot result in Supplemental Figure 3E. 
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Supplementary Table 1. Gene set enrichment analysis (GSEA) results in DLBCL patients with or without TBL1XR1 mutations.
	Pathway
	Set size
	Normalized enrichment 
score
	Normalized P 
value
	FDR q-value

	HALLMARK_MYC_targets_V1
	199
	3.029
	<0.0001
	<0.0001

	HALLMARK_E2F_ targets
	200
	2.922
	<0.0001
	<0.0001

	HALLMARK_G2M_checkpoint
	200
	2.814
	<0.0001
	<0.0001

	HALLMARK_MYC_ targets _V2
	57
	2.691
	<0.0001
	<0.0001

	KEGG_DNA_replication
	36
	2.468
	<0.0001
	<0.0001

	HALLMARK_MTORC1_ signaling
	199
	2.253
	<0.0001
	<0.0001

	KEGG_cell_cycle
	125
	2.022
	<0.0001
	<0.0001

	HALLMARK_DNA_repair
	150
	1.964
	<0.0001
	<0.0001

	KEGG_B_cell_receptor_signaling_pathway
	75
	1.76
	<0.0001
	0.008

	HALLMARK_PI3K_AKT_MTOR_ signaling
	105
	1.718
	<0.0001
	0.002




Supplementary Table 2. Sequences of primers for quantitative real-time PCR (RT-PCR).
	Name 
	Forward 
	Reverse 

	MYC
	CAGGACTGTATGTGGAGCGGCTT
	GCGAGCTGCTGTCGTTGAGAGGG

	CD47
	AGAAGGTGAAACGATCATCGAGC
	CTCATCCATACCACCGGATCT

	CD274
	TGGCATTTGCTGAACGCATTT
	TGCAGCCAGGTCTAATTGTTTT
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