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The analysis of HCC immune microenvironment after receiving various kinds of HCC
treatments for the improvement of iCl treatments
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We could find that the expression of FoxP3 was significantly decreased after
the treatment of sorafenib by using deep-sequencing analysis and PBMCs from HCC patients. Then, we
carried out immune subsets analysis by using multi-color FACS. We could find that Tregs and MDSCs
were significantly decreased after the treatment of sorafenib and Thl cells was significantly
increased after the treatment of sorafenib. Moreover, we demonstrated that the pre-existing ANA and
characteristic liver histology including CD8+ cells dominancy and granulomatous hepatitis could be
biomarkers for the diagnosis of iCls-related hepatitis by anti-PD-1 therapy.
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1. Sorafenib PBMCs

Related Gene_(Biological Process)

Hit Countin  Hit Count in Hit in Query

Up-regulated pvalie oueryList  Genome List
N PPARG,SCUBE1,VNN1,NCF1,CCRL2,CCL23,ASS1,FPR2,TLR2, TNFAIP6,0RM1,BMP6 MGLL,C4BPA,IL10,PTAF
inflammatory response 2.34E-04 2 486

R,SMAD1,PTGS2,CCLALL,HCK,HYAL2,NLRP3

HSD11B2,ACSL1,PPARG,ABLIM3,SLC1A3,HGF,CMTM2 VLDLR PF4,CCRL2,COL4A2,CCL23,IGFBP2,PLXNB3,C
response to external stimulus 2.62E-04 43 1269 XADR,ASS1,FPR2,PLEK,ICAM1,TLR2,MYL9,SPTBN4,TNR,LHX2,ITGAS,ITGA2B,MGLL,C4BPA,IL10,PTAFR,LPA
R1,PTGS2,CACNA1D,CCL4L1 HCK,CMTM1,SRGAP1,SPARC,HYAL2 LCN2,SEMA3C,GDF7 ,NLRP3

response to lipopolysaccharide 2.94E-04 13 213 ABCALVLDLR MAOB,IRAK3,ASS1,ICAM1,TLR2,IL10,PTGIR,PTGS2,HCK,SPARC,LCN2

hemot 30604 2 599 ABLIM3HGFCMTM2,PF4 CCRL2 COLAA2 CCL23 PLXNB3,CXADR FPR2 MYL9, SPTBNA, TNR LHX2 TGA9,ITG

chemotaxis OO A2B,IL10,PTAFR LPAR1,CACNALD,CCLAL1,CMTM1,SRGAP1,SEMA3C GDF7

IL1RL2 PPARG SCUBE1 HP,VNN1,NCF1,CLU IRAK3,COLEC12,CCRL2,CLEC4D,CCL23,AP1M2,CXADR,ASS1 F

defense response 3.15E-04 39 1122 PR2,TREMLL,ICAM1,DAPK1,KIR2DL4,TLR2, TNFAIP6,ORML,BMP6 VSIG4,BPI,MGLL,C4BPA IL10,PTAFR, SMAD
1,PTGS2,CCLAL1,HCK,CD5L HYAL2,LCN2,IFNL1,NLRP3

cellular response to lipopolysaccharide 4.05E-04 8 91 ABCALVLDLR ASS1,ICAM1,TLR2,IL10,HCK,LCN2
IL1RL2,PPARG,CLECAE HLX,VNN1,NCF1,CLU,PF4V1,PF4,IRAK3,COLEC12,CLEC4D,CCL23,AQP9,EBI3,CXAD
immune response 6.72E-04 37 1087 R,ASS1,TREML1,ICAM1,DAPK1,KIR2DL4, TLR2,ITGAD BMP6,VSIG4,BPI,IGSF6,C4BPA,IL10,PTAFR,CCLAL1,HC

K,ULBP3,LCN2,SEMA3C,IFNLL,NLRP3

Down-regulated

negative regulation of secretion 1.03E-04 10 123 ADRA2B,CNR1,RSAD2,FST,RGCC,INHBA,EDN2,FOXP3,DRD4,DRD3

cellular response to interferon-alpha 1.24E-04 3 6 IFIT3,IFIT2,AXL

negative reguiation of cell communication 625508 2 g7 CXXC4FGFR3,FGFO,KIF26A,CISH RGSIBPHEYL ENPPLLZTSL RAPGEF4,DDITAL GLI3 RGS7,DABLROR2 R
9 9 - GS1,FSTMESP1,NRARP,SHANK3,DEPTOR,DUSP8,NBL1,DUSP4,DRD3,ZNF366

negative regulation of protein secretion 6.63E-04 5 38 RSAD2,RGCCFOXP3DRD4DRD3
) ) CXXC4,FGFR3,FGFO,FOXI1 KIF26A,CISH,RGSOBPHEYL ENPPLLZTS1,CCL2,IFIT1,DDITAL,GLI3 RGS7,DABL,
negative regulation of response to stimulus 961E04 » 7% ROR2,RGSLFSTMESP1,NRARP,FOXP3,DEPTOR DUSPS,NBLL DUSPA4 DRD3 ZNF366
negative regulation of cell activation 157E-03 8 117 FOXJ1,CNR1PDGFRAAXL GLI3 NRARP.INHBA FOXP3
negative regulation of immune system process 1.83E-03 10 177 FOXJ1,CNR1,CCL2,IFIT1,AXL,GLI3,NRARP,INHBA,FOXP3,NBL1
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A. Nivolumab  pembrolizumab

[X]6: Nivolumab&Pembrolizumab{E K AFEZEDYRAIVRFDEES ., LEEMIT

Possible risk factors of iCls-related hepatitis

Nivoloumab without Cls-related hepatiis Nivolumab with (Cls-related hepatitis Univariate analysis Mulivariate analysis
(Without ALT elevation) (With ALT elevation) P value HR 95%Cl P value
Age (Average) 600 689 ns. 0997  09621.033 p=0.8550
Sex (Male/Female) (82126) (©513) ns. 1504 069013271 =0.3037
Antinuciear antbody 22186 29149 =00112 2133 10854104 =0.0281
(positvelnegative) (22186) (2919) ia 0854 =
Anti-mitochondria antibody
N (3105) (2176) ns. 1.198 0.181-7.925 p=0.8513
(positve/negative)
19G average (SD) 1362 (475) 1424 (509) ns 1 0.999-1.000 p=0.7687
IgM average (SD) 835 (45.7) 87.6 (51.5) n.s. 1 0.994-1.007 p=0.9011
Pembrolizumab withoutiCls-related hepatitis ~ Pembrolizumab with iCls-related hepatitis Univariate analysis Multivariate analysis
(Without ALT elevation) (With ALT elevation) P value HR 95%Cl P value
Age (Average) 721 646 p=0.0121 0896  0829.0.967 p=0.0050
Sex (Male/Female) (3110) (2213) ns. 2332 03124742 =0.4091
Anti-nudear anfibody 5/36) 12113 =0.0013 7834 1.743-3521 =0.0073
(posilveinegative) (5136) 1213) P - p=
Antimitochondria antibody o o0 00008
(positvenegative/unknown) (1140) (0125) s s s PO
196 (SD) 1516 (463.5) 1572 (658.4) ns. 1 0.999-1.001 p=0.8654
1gM (SD) 866 (42.2) 93.4(338) ns. 0986 0963-1.008 p=0.2166

SD means standard deviation.

DILI granuloma CD8

: PD- 1R E RIS L HRTIEE ORI

. Portal lobular . :
Case Age/Sex Drug Clinical inflammatio inflammatio  Necrosis Fibrosis B/T ratio CD4/CD8 | CD138/CD3 miro- macro
grading N N (CD20/CD3) ratio ratio granuloma ~ granuloma

1 69/M Nivolumab Gl 0 1 1 1 0.016 0.96 0.051 +

2 63/M Nivolumab G1 0 1 1 1 0.1 15 0.025 +

3 62/M Nivolumab G1 1 1 1 1 0.057 212 0

4 72/M Nivolumab Gl 1 1 1 1 0 0.27 0.079

5 31/F Nivolumab G1 0 1 0 1 0 0.27 0

6 63/F Nivolumab Gl 1 2 1 1 0.032 0.94 0.048 +

7 69/M Pembrolizumab G1 1 2 2 1 0.018 0.1 0 +

8 63/M Pembrolizumab G2 1 2 1 1 0 2.2 0.063 +

9 74/M Pembrolizumab G2 2 1 1 1 0.089 051 0.071 +

10 72/M Pembrolizumab G2 2 1 1 2 0.047 0.26 0.075 +

11 73M Pembrolizumab G2 1 1 1 1 0 0.73 0.031 +

12 T9/F Nivolumab G3 2 2 2 2 0.027 0.83 0.04 +

13 88/F Nivolumab G3 3 3 2 2 0.029 0.56 0.086 ++

14 59/M Nivolumab G3 2 2 1 1 0 0.11 0 +

15 73/M Pembrolizumab G3 2 3 2 3 0.07 0.16 0.078 +
16 57/M Pembrolizumab G3 2 3 3 3 0.023 0.71 0.023 +
17 77/M Nivolumab G4 3 3 3 4 0.11 0.85 0.087 +
18 76/F Nivolumab G4 3 3 3 3 0 0.062 0.036 +

Median 0.024 0.63 0.044

19 68/M AlH 3 2 2 2 0.053 245 0.21 +

20 67/F AlH 2 2 2 2 0.21 1.89 0.41

21 41/F AlH 3 3 2 3 0.094 1 0.083

Median 0.094 1.89 0.2

22 79/M DILI 2 3 2 3 0.19 0.9 0.64

23 68/F DILI 2 3 2 2 0.2 1.26 0.4

24 57/F DILI 3 3 3 2 0.06 1.08 0.17

Median 0.2 1.08 0.4
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Anti-nuclear antibody and the CD8/CD4 ratio in the liver could be biomarkers for liver damage induced by anti-PD-1 treatment
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