Supplementary Figure 1. 

[image: ]

Correlation of SPP1 expression and different critical oncogenes in LIHC in GEPIA database. SPP1 was positive related with CD44(a), MELK(b), VIM (c), MMP7(d), MMP9(e) and HIF1A(f). 












[bookmark: _Hlk71492109]Supplementary Table 1. Spearman correlations between expression of SPP1 and TILs of hepatocellular carcinoma in TISIDB.
	Variables
	Cor
	P value

	Activated CD8 T cell (Act CD8)
	0.157
	*

	Central memory CD8 T cell (Tcm CD8)
	0.117
	0.0238

	Effector memory CD8 T cell (Tem CD8)
	0.127
	0.0145

	Activated CD4 T cell  (Act CD4)
	0.268
	***

	Central memory CD4 T cell (Tcm CD4)
	0.38
	***

	Effector memory CD4 T cell  (Tem CD4)
	0.221
	***

	T follicular helper cell (Tfh)
	0.326
	***

	Gamma delta T cell (Tgd)
	0.22
	***

	Type 1 helper cell (Th1)
	0.194
	**

	Type 17 helper cell (Th17)
	0.202
	***

	Type 2 helper cell (Th2)
	0.047
	0.369

	Regulatory T cell (Treg)
	0.342
	***

	Activated B cell (Act_B)
	0.132
	*

	Immature B cell (Imm_B)
	0.184
	**

	Memory B cell (Mem_B)
	0.047
	0.367

	Natural killer cell (NK)
	0.009
	0.859

	CD56bright natural killer cell (CD56bright)
	0.231
	***

	CD56dim natural killer cell (CD56dim)
	0.103
	0.0475

	Myeloid derived suppressor cell (MDSC)
	0.3
	***

	Natural killer T cell (NKT)
	0.32
	***

	Activated dendritic cell (Act_DC)
	0.424
	***

	Plasmacytoid dendritic cell (pDC)
	0.151
	*

	Immature dendritic cell (iDC)
	0.354
	***

	Macrophage (Macrophage)
	0.255
	***

	Eosinophil (Eosinophil)
	0.004
	0.932

	Mast cell (Mast)
	0.228
	***

	Monocyte (Monocyte)
	0.042
	0.421

	Neutrophil (Neutrophil)
	0.214
	***



Cor, R value of Spearman’s correlation; *P < 0.01; **P < 0.001; ***P < 0.0001.











Supplementary Table 2. Spearman correlations between expression of SPP1 and Immunoinhibitors of hepatocellular carcinoma in TISIDB.
	Variables
	Cor
	P value

	ADORA2A
	-0.074
	0.153

	BTLA
	0.105
	0.043

	CD160
	-0.135
	*

	CD244
	0.015
	0.767

	CD274
	0.035
	0.505

	CD96
	0.1
	0.0529

	CSF1R
	0.336
	***

	CTLA4
	0.268
	***

	HAVCR2
	0.401
	***

	IDO1
	0.076
	0.142

	IL10RB
	0.084
	0.107

	KDR
	0.267
	***

	LAG3
	0.084
	0.106

	LGALS9
	0.4
	***

	PDCD1
	0.141
	*

	PDCD1LG2
	0.059
	0.256

	PVRL2
	0.132
	0.0106

	TGFB1
	0.268
	***

	TGFBR1
	0.11
	0.0343

	TIGIT
	0.176
	**

	VTCN1
	0.415
	***



Cor, R value of Spearman’s correlation; *P < 0.01; **P < 0.001; ***P < 0.0001.


















Supplementary Table 3. Correlation analysis between SPP1 and relate genes and markers of immune cells in TIMER.
	Variables
	
	none
	
	purity
	

	
	
	Cor
	P value
	Cor
	P value

	CD8+ T cell
	CD8A
	0.17
	**
	0.043
	0.428

	
	CD8B
	0.155
	*
	0.032
	*

	T cell (general)
	CD3D
	0.277
	***
	0.171
	*

	
	CD3E
	0.24
	***
	0.112
	0.0381

	
	CD2
	0.233
	***
	0.111
	0.039

	Monocyte
	CD86
	0.427
	***
	0.355
	***

	
	CD115 (CSF1R)
	0.421
	***
	0.343
	***

	TAM
	CCL2
	0.27
	***
	0.162
	*

	
	CD68
	0.388
	***
	0.314
	***

	
	IL10
	0.278
	***
	0.184
	**

	M1 Macrophage
	INOS(NOS2)
	-0.003
	0.955
	-0.009
	0.87

	
	IRF5
	0.147
	*
	0.149
	*

	
	COX2(PTGS2)
	0.286
	***
	0.202
	**

	M2 Macrophage
	CD163
	0.256
	***
	0.165
	*

	
	VSIG4
	0.386
	***
	0.318
	***

	
	MS4A4A
	0.364
	***
	0.289
	***

	Neutrophils
	CD66b(CEACAM8)
	0.004
	0.936
	-0.002
	0.708

	
	CD11b(ITGAM)
	0.562
	***
	0.525
	***

	
	CCR7
	0.128
	0.0139
	0.015
	0.778

	Natural killer cell
	KIR2DL1
	0.019
	0.713
	0.046
	0.398

	
	KIR2DL3
	0.001
	0.985
	0.035
	0.522

	
	KIR2DL4
	0.111
	0.0319
	0.063
	0.245

	
	KIR3DL1
	0.011
	0.829
	-0.008
	0.881

	
	KIR3DL2
	-0.046
	0.382
	-0.114
	0.0338

	
	KIR3DL3
	-0.03
	0.571
	-0.07
	0.197

	
	KIR2DS4
	-0.053
	0.309
	-0.057
	0.289

	Dendritic cell
	HLA-DPB1
	0.332
	***
	0.237
	***

	
	HLA-DQB1
	0.25
	***
	0.14
	*

	
	HLA-DRA
	0.361
	***
	0.277
	***

	
	HLA-DPA1
	0.333
	***
	0.239
	***

	
	BCDA-1(CD1C)
	0.106
	0.0418
	0.001
	0.979

	
	CD11c(ITGAX)
	0.422
	***
	0.368
	***

	Th1
	T-bet(TBX21)
	0.067
	0.201
	-0.055
	0.312

	
	STAT4
	0.14
	*
	0.075
	0.166

	
	STAT1
	0.271
	***
	0.239
	***

	
	IFN-γ(IFNG)
	0.228
	***
	0.14
	*

	
	TNF-α(TNF)
	0.326
	***
	0.256
	***

	Th2
	GATA3
	0.21
	***
	0.102
	0.0588

	
	STAT6
	0.158
	*
	0.164
	*

	
	STAT5B
	0.05
	0.338
	0.089
	0.0982

	
	TGFβ(TGFB1)
	0.339
	***
	0.266
	***

	T cell exhaustion
	PD-1(PDCD1)
	0.214
	***
	0.105
	0.0502

	
	CTLA4
	0.32
	***
	0.226
	***

	
	LAG3
	0.014
	0.793
	-0.063
	0.246

	
	TIM-3(HAVCR2)
	0.464
	***
	0.403
	***

	
	GZMB
	0.064
	0.219
	0.037
	0.488



None, correlation without adjustment. Purity, correlation adjusted by purity. *P < 0.01; **P < 0.001; ***P < 0.0001.
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