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H1. BEOBEICLDIYITISADES
New subclass Class 1 Class 2 Class 3
Boyault
Chiang
Hoshida
Published biological features
____ﬁ__--@@qﬁm@_____-__,ym:_w@
Bovaut  eceui@MNRachaloR 0l ol - E-cadherin, p16
s __TP53 mutation ', hpermethylation
Proliferation drived by Overexpression of
Chiang tyrosine kinase activation CORIAT St it tiatad aanias
[ E2F11, p531 |
Hoshida TGFb 1, WNT 1 T MYC 1, AKT T, IFN1 ]
Published clinigl features
High AFP _ Vascular invasion _ |
Boyault —_— 4-___..___..-
Y 5V infection_ ficant 1
Chiang ngh AFP, hhcrovascuiar invasion I Tumor > 3cm Tumor < 3cm [
Moderately/poorly differentiated T well differentiated
Larger tumor ! _Smaller tumor
Hoshida Early recurence 1 T ]
More vascular invasion | High AFP
More satellite lesions !

B2 H®REFIDYTHSXAPEOHE
A S I

S — boyaultdoss

[ boyault [ hoshida |

new.class  tumors _

1 37 0.9994 0 0001 0.0005 = 0.9746 0.0054 0.0200 Prolif 0.001 G3 0.001 S2 0.001
1 145 09846  0.0067 0.0087 ' 0.8322 0.0397 0.0281 Prolif 0.001 G12 0.001 s2 0.001
1 Jria 0.9818 0.0009 00172 | 0.9410 0.0086 0.0504 Prolif 0.001 G12 0.001 S2 0.001
1 jr.is 0.9705  0.0026 0.0269 | 0.6227 00304 0.3469 Prolif 0.001 G3 0.005 S1 0.001
1 JT.38 0.9638  0.0046 0.0315 | 0.8120 0.0600 0.1280 Prolif 0.001 G3 0.001 S2 0.034
1 JT.39 0.9275 0.0054 00672 = 0.5511 00642 0.3846 Prolif 0.001 G12 0.001 S1 0.001
1 .47 0.8522 0.0177 0.1300 | 04891 0.1193  0.3915 Prolif 0.001 G3 0.001 s1 0.001
- 22 0.8515  0.0920 0.0565 & 0.6473 02585 0.0942 Prolif 0.001 G3 0.001 s1 0.001
1 IT.06 0.8369  0.0257 01374 02964 0.1643  0.5394 Prolif 0.001 G3 0.372 S1 0.993
1 a7 0.8309  0.0267 0.1424  0.6833 00710 0.2457 Prolif 0.001 G3 0.001 S2 0.001
x 115 08108 0.0203 0.1694  0.8832 00147 0.1021 Prolif 0.001 G3 0.001 S2 0.035
1 .32 0.7142  0.0376 02482 | 07511 0.0401 0.2088 Prolif 0.008 G3 0.001 S1 0.200
2 130 0.0004 0.7861  0.2135  0.0059 0.8891 0.1049 CTNNB1 0.001 G56 0.001 S3 0.001
2 JT.16 0.0058  0.6930 0.3012 0.0458 0.8087 0.1455 CTNNB1 0.001 G56 0.001 S3 0.005
2 JT.20 0.0120 0.688%9 0.2991 0.0422 0.7424 02154 CTNNB1 0.001 G56 0.001 §3 0.149
2 JT.33 0.0387 0.6588  0.3025 0.0682 0.6873  0.2444 CTNNB1 0.001 G56 0.001 S3 0.008
2 ;33 0.0395 0.6522  0.3082 0.1261 0.6772  0.1967 CTNNB1 0.001 G56 0.006 S2 0.011
Z T.36 0.0136  0.6477 03386 0.0298 0.7805 0.1897 CTNNB1 0.001 G56 0.001 S3 0.001
2 .24 0.1313  0.6154 0.2533  0.3379 0.5216 0.1405 CTNNB1 0.001 G56 0.001 S2 0.001
2 JT.40 00193  0.5906 0.3901 00570  0.7292 0.2139 CTNNB1 0.001 G56 0.001 S3 0.001
2 jT.28 0.1069  0.5867 0.3064  0.1342 0.6623  0.2035 CTNNB1 0.001 G56 0.001 S2 0.018
2 J1.04 0.0478  0.5081 0.4440 0.1032 0.5957 0.3011 CTNNB1 0.001 G56 0.001 s3 0.352
2 ras 0.0627 0.5008 04365 0.0877 0.6030 0.3093 CTNNB1 0.001 G56 0.011 S3 0.021
2 .26 0.1827 04601 0.3571 0.0949  0.5914 03136 CTNNB1 0.001 G56 0.001 Si 0.191
3 r19 0.0016  0.1285 0.8698  0.0557 0.1385 | 0.8058 other 0.001 G12 1 S3 0.001
3 T4 0.0212 0.1193 0.8595 0.3447 0.0843 | 0.5710 Prolif 0.001 G3 0.001 S3 0.001
3 112 0.0003 0.1485 0.8512 0.0136 0.1808 ' 0.8056 IFN 0.001 G56 1 $3 0.001
3 T41 0.0043  0.1586 0.8371 0.0641 0.1627 | 0.7732 IFN 0.001 G56 1 S3 0.001
3 31 0.0058 0.1619  0.8324  0.0805 0.1377 & 0.7817 P7 0.001 512 1 S3 0.001
3 .27 0.0241 0.1472 0.8287 0.0531 0.1859  0.7610 IFN 0.023 5 1 S3 0.001
3 Ti13 0.1221 00536  0.8244 0.5571 0.0334  0.4095 Prolif 0.053 512 0.111 51 0.491
3 T.42 0.0258  0.1634  0.8108 0.1824 0.0908  0.7269 P7 0.001 G12 0.001 53 0.008
3 134 0.0918 0.1079 0.8003 0.4994 0.0539 = 0.4466 other 0.096 G12 0.007 S2 0.001
3 T25 0.0040  0.1969 0.7991 0.0980 0.3176 = 0.5845 other 0.001 G56 0.449 3 0.001
3 111 0.0019  0.2427 0.7554  0.0301 0.3090 = 0.6609 IFN 0.001 G12 1 s1 0.001
3 o7 0.0711 0.1762 0.7526  0.1733 0.1468 = 0.6800 P7 0.004 G12 1 S3 0.001
3 r.23 0.1725 0.1303 0.6972 02955 02754 | 0.4250 Prolif 0.006 G3 0.001 s1 0.001
3 JT.21 03241 0.0440  0.6318 0.2396 0.0756 = 0.6848 IFN 0.001 G12 0.308 s1 0.001
3 JT.29 0.1212 0.3301 0.5488 04598 03293 | 0.2108 CTNNBI 0.148 G3 0.001 S2 0.008
3 iT.46 0.0028  0.4682 0.5290  0.0511 0.5994 | 0.3495 CTNNB1 0.002 G56 0.001 S3 0.001
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*p<0.05 by Kruskal-Wallis test
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% 1. Class 1 DIFBE IS HAEEF (FORC.05 THo 1= L1 23 DBEFETRT)
__m

A_23_P217379 COL4A6 collagen, type IV, alpha 6 0.0001
A_23_P24129 DKK1 dickkopf homolog 1 (Xenopus laevis) 4.28 0 0.0000
A_24_P148811 RUVBL1 RuvB-like 1 (E. coli) 342 0 0.0001
A_24_P33429 X 333 0 0.0002
A_32_P199551 C3orf57 chromosome 3 open reading frame 57 3.76 0 0.0001
A_23_P122216 LOX lysyl oxidase 3.02 231 0.0005
A_23_P161563 RAB38 RAB38, member RAS oncogene family 3.14 2.31 0.0003
A_23_P205746 EML1 echinoderm microtubule associated protein like 1 3.2 2.3% 0.0003
A_23_P339098  SLC35F2 solute carrier family 35, member F2 3.19 231 0.0003
A_23_P59022 TRERF1 transcriptional regulating factor 1 3.26 231 0.0002
A_23_P83134 GAS1 growth arrest-specific 1 3.01 2:31 0.0005
A_24_P109854 ZNF468 zinc finger protein 468 3.01 231 0.0005
A_24_P360206 PCDHAll protocadherin alpha 11 3.01 231 0.0005
A_24_P398147  NEBL nebulette 3.19 231 0.0003
A_24_P400970 3.26 231 0.0002
A_24_P68088 TCAM1 testicular cell adhesion molecule 1 homolog (mouse) 3.07 231 0.0004
A_32_P497742 GPR161 G protein-coupled receptor 161 3.14 231 0.0003
A_23_P138435 IMIZ1 zinc finger, MIZ-type containing 1 29 32 0.0007
A_23_P213678 PAM peptidylglycine alpha-amidating monooxygenase 2.99 3.2 0.0005
A_23_P417282 IGF1R insulin-like growth factor 1 receptor 299 3.2 0.0005
A_23_P429491 Cllorf82 chromosome 11 open reading frame 82 2.89 32 0.0007
A_23_P500464 COL2A1 collagen, type Il, alpha 1 293 3.2 0.0007
A_23_P72387 29 3.2 0.0007

% 2. Class 2 DIEELIHBNLELRT

Cemen Lomeal _eme korsabbata] e

A_23_P34144 MAGEH1  melanoma antigen family H, 1 -2.87 0.0001
A_23_P101642 PTPRH protein tyrosine phosphatase, receptor type, H 2.46 21.69 0.0006
A_23_P163666  WFIKKN1 \:loﬁ:; if':::i:tlaun/kaul, immunoglobulin, kunitz and netrin domain 2.38 21.69 0.0009
A_23_P27649 ZNF433  zincfinger protein 433 2,07 26.4 0.0032
A_23_P421423  TNFAIPZ  tumor necrosis factor, alpha-induced protein 2 2.01 26.4 0.0041
A_23_P4283 XAF1 XIAP associated factor 1 2.07 26.4 0.0032
A_23_P4286 XAF1 XIAP associated factor 1 2.06 26.4 0.0033
A_23_P501451  GIYD1 GIY-YIG domain containing 1 2.06 26.4 0.0033
A_24_P220454  CUX1 cut-like homeobox 1 217 26.4 0.0021
A_24_P261929  IFI27L1 interferon, alpha-inducible protein 27-like 1 2.02 26.4 0.0038
A_32_P16975 ANKS3 ankyrin repeat and sterile alpha motif domain containing 3 214 26.4 0.0023
A_32_Pb4668 21 26.4 0.0028
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% 3. Class 3 DIFMABIZHHMMZEEF (FDRO.1 THo =L 36 DEEFERT)
m—_

A_24_P659836 1.56 0.0003
A_23_P152235 IRX3 iroquois homeobox 3 -3.04 3.43 0.0005
A_23 P256107 HPSE heparanase 2.5 3.43 0.0014
A_23_P47691 TRIM21 tripartite motif-containing 21 294 3.43 0.0007
A_23_P99642  SLC7A7 solute carrier family 7 (cationic amino acid transporter, y+system), member 7 2.67 3.43 0.0018
A_24_P315862 292 3.43 0.0008
A_23_P139575 PRR13 proline rich 13 25 5.55 0.0033
A_23_P142075 ACPS acid phosphatase 5, tartrate resistant 235 555 0.0054
A_23_P209527 -2.52 5.55 0.0031
A_23_P329261 KCNJ2 potassium inwardly-rectifying channel, subfamily J, member 2 255 555 0.0028
A_23_P82324 CARD11 caspase recruitment domain family, member 11 2.38 5.55 0.0050
A_24_P261929 IFI27L1 interferon, alpha-inducible protein 27-like 1 -2.55 5.55 0.0028
A_24_P270460 IFI27 interferon, alpha-inducible protein 27 287 5.55 0.0052
A_24_P341882 TESK1 testis-specific kinase 1 -2.52 5.55 0.0031
A_24_P490109 233 5.55 0.0058
A_24_P941912 DTX3L deltex 3-like (Drosophila) 2.49 5.55 0.0034
A_32_P162443 -2.45 5.55 0.0040
A_32_P56249 233 5.55 0.0058
A_23_P101950 MDH1 malate dehydrogenase 1, NAD (soluble) 2.22 8.54 0.0084
A_23_P140277 SYNE2 spectrin repeat containing, nuclear envelope 2 -2.15 8.54 0.0105
A_23_P209394 CFLAR CASP8 and FADD-like apoptosis regulator 2.19 854 0.0093
A_23_P39840 VAMPS vesicle-associated membrane protein 5 (myobrevin) 2.07 8.54 0.0136
A_23 P75769 MS4A4A  membrane-spanning 4-domains, subfamily A, member 4 212 8.54 0.0115
A_23 P79545 SUCLG1 succinate-CoA ligase, alpha subunit 2.27 8.54 0.0071
A_23_P80162 TMPRSS3 transmembrane protease, serine 3 -2.13 8.54 0.0111
A_24_P212024 221 8.54 0.0088
A_24_P219785 CALM3 calmodulin 3 (phosphorylase kinase, delta) 2.28 8.54 0.0069
A_24_P31527 MBD3 methyl-CpG binding domain protein 3 -2.44 8.54 0.0040
A_24 P333525 RABGAP1L RAB GTPase activating protein 1-like 21 8.54 0.0122
A_24_P345866 2.07 8.54 0.0135
A_24_P382319 CEACAM1 carcinoembryonic antigen-related cell adhesion molecule 1 (biliary glycoprotein) 2.28 8.54 0.0068
A_24_P45446 GBP4 guanylate binding protein 4 2.08 8.54 0.0131
A_24 P50245 HLA-DMA  major histocompatibility complex, class 11, DM alpha 223 8.54 0.0081
A_24_P511686 2.27 8.54 0.0072
A_32_P148122 IGKC immunoglobulin kappa constant 235 8.54 0.0075
A_32_P48086 -2.36 8.54 0.0053

F 4. Class 1 OIFEHITHENLEEFICHET S 60 HFTY— (20 0OHFTY—%5
ED)

GOBPID | re——lte™ [ OddsRatio | ExpCount [Count|size | Pvalue | Qualue |

activation of plasma proteins involved in acute

G0:0002541 . 21.94 3.19 23 33 1.34E-16 3.38E-13
inflammatory response
GO0:0009611 response to wounding 295 38.92 92 402 1.12E-15 1.41E-12
GO:0009605 response to external stimulus 2.42 62.93 126 650 4.67E-15 3.92€-12
GO:0006956 complement activation 19.99 3.00 21 3 7.17€-15 4.51E-12
GO:0002526 acute inflammatory response 7.68 6.97 3z R 1.40E-14 7.05E-12
G0:0055114 oxidation reduction 2.56 4831 102 499 7.81E-14 3.28E-11
G0:0006082 organic acid metabolic process 247 45.50 94 470 3.05E-12 1.10E-09
GO:0006959 humoral immune response 7.17 6.10 27 63 4.77E-12 1.50E-09
GO0:0006954 inflammatory response 3.15 2333 59 241 1.01E-11 2.82E-09
G0:0008202 steroid metabolic process 3.69 16.46 47 170 1.49t-11 3.74E-09
G0:0002455 Mumoral immune response mediated by circulating 16.12 261 17 27 167611 383609
immunoglobulin
G0:0019752 carboxylic acid metabolic process 2.40 45.02 91 465 2.45E-11 4.74E-09
G0:0043436 oxoacid metabolic process 2.40 45.02 91 465 2.45E-11 4.74E-09
G0:0051605 protein maturation by peptide bond cleavage 6.71 6.10 26 63 3.35€-11 6.03E-09
G0:0042180 cellular ketone metabolic process 235 46.28 92 478 4.89E-11 7.78E-09
GO:0006958 complement activation, classical pathway 20.28 213 15 .22 4.95E-11 7.78E-09
GO:0006629 lipid metabolic process 2112 64.58 117 667 5.30E-11 7.85E-09
GO0:0050896 response to stimulus 1.62 215.51 296 2226 1.78E-10 2.49E-08
G0:0034641 cellular nitrogen compound metabolic process 2.5 34.56 73 357 3.33E-10 4.41E-08
GO:0006952 defense response 2.36 39.31 79 406 7.30E-10 9.19E-08



% 5. Class 2 DI HFHNRETICEET S 60 HhTTY—

SAM_class2 vs class1/3/IC (12 genes with FDR<0.3)

B | ot oddshaaspCoun] coun e luefa wivel___Genes |

DNA double-strand break processing involved in repair via

s single-strand annealing

1699.50 0.001 1 2 0001 0020 GIYD1

G0:0000729 DNA double-strand break processing 566.39 0.003 1 4 0003 0020 GIYD1
G0:0045002 double-strand break repair via single-strand annealing 566.39 0.003 1 4 0003 0.020 GIYD1
G0O:0000738 DNA catabolic process, exonucleolytic 339.77 0.004 1 0004 0023 GIYD1
GO:0000726 non-recombinational repair 130.58 0.010 3 14 0010 0.034 GIYD1
60:0000724 double-strand break repair via homologous recombination 99.81 0.012 3 18 0012 0.034 GIYD1
G0:0000725 recombinational repair 9981 0.012 1 18 0012 0.034 GIYD1
G0:0006891 intra-Golgi vesicle-mediated transport 99.81 0.012 a 18 0012 0034 Cuxi
GO:0006915 apoptosis 813 0.593 3 864 0016 0.037 MAGEH1,PTPRHXAF1
60:0012501 programmed cell death 8.04 0.599 3 873 0017 0037 MAGEH1,PTPRHXAF1
G0:0008219 cell death 730 0.654 3 953 0.021 0.040 MAGEH1,PTPRH XAF1
G0:0016265 death 7.28 0.656 3 956 0022 0.040 MAGEH1,PTPRHXAF1

% 6. Class 3 MIFEHIHHNLBEFICEETSH6 HhTd)—
B S O s

GO:0006955 immune response 491 523 99 3.84E-08 2.56E-05 21 genes

GO:0002376  immune system process 344 8.05 23 768 3.456-06 0001 23genes

GO:0050871  positive regulation of B cell activation 24.70 0.26 5 25 5.19E-06 0.001 CARD11,CD27,CD38,CDA0,IL7
GO:0030890  positive regulation of B cell proliferation 39.18 0.15 a 14 1.056-05 0002 CARD11,CD38,CDA0,IL7
GO:0050864  regulation of B cell activation 17.63 035 5 33 2.17E05 0.003 CARD11,CD27,CD38,CD40,IL7
GO:0030888  regulation of B cell proliferation 26.10 0.20 B 19 3.92E-05 0.004 CARD11,CD38,CD40,IL7
GO:0042100 B cell proliferation 18.64 0.26 a4 25 00001 0.012 CARD11,CD38,CD40,IL7
G0:0032944  regulation of mononuclear cell proliferation 8.79 0.64 s 61 0.0004 0.029 CARD11,CD38,CD40,IL7,TNFRSF14
G0:0050670  regulation of lymphocyte proliferation 8.79 0.64 5 61 0.0004 0.029 CARD11,CD38,CD40,IL7,TNFRSF14
G0:0070663  regulation of leukocyte proliferation 8.79 0.64 5 61 00004 0029 CARD11,CD38,CD40,IL7,TNFRSF14
GO:0006346 hylation-dependent chr tin silencing 96.15 0.04 2 4 00006 0037 DNMT3AMBD3

60:0032946 ::';::‘e':.'“;n tion ok Wasion 1085 0.42 4 40 00008 0037 CARD11,CD38,CD0,IL7
GO:0050671  positive regulation of lymphocyte proliferation 10.85 0.42 4 40 00008 0037 CARD11,CD38,(D4OL7
GO:0070665  positive regulation of leukocyte proliferation 10.85 0.42 4 40 00008 0037 CARD11,CD38,CD40,IL7
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WEFELT=,

NS2/3 7u7 7 —E&MilaNIZ R HRIE
D1, NS2, NS3, NS4A B F &AL
=TT IIANANG H—HAERLT,

NS2/3 7a7 7 —EiEMHE, LR —57—
HBHIT, NS2, NS3, NS4A 2884277 /
TANARY Z—R @GS 72 Btk .
Firefly Luciferase D&M ZRIETHZEITE
DRI, Fo, TT IUANVADREGE DR
{22 TIE, NS4A O Tl EMCV IRES
Renilla Luciferase {6 A AL TWD7-
¥, Renilla Luciferase O{EHEE R ~HZ &I
20BN EHRB LT,

II. FITHCVAIBR I LYY S
AT TV —DRIETA T FV—E L TOREH:
1) . In vitro NS3 Helicase assay

Photoinduced Electron Transfer (PET){£T
. 5 -UAGUACCGCCACCCUCAGAACC
UUUUUUUUUUUUUU-3 0 5" Kk
BODIPY FL & &, 5-GGUUCUGAGGG
UGGCCCUACUA-3 & dsRNA LL72121Z,
U B b NS3 #2324 capture strand
5’ -TAGTACCGCCACCCTCAGAACC-3°
LIR4A L. LightCycler 1.5 (Roche)iZ T 3
BREEAHIE L . NS3 Helicase {EHEZHIE L 72
» Fluorescence Resonance Energy Transfer
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