Novel liquid biopsy test based on a sensitive
methylated SEPT9 assay for diagnosing
hepatocellular carcinoma
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1. BEE

Uxy RS F T2 =03k IR O WA LH ST 223, I 02 iz 2 M
EENTWVDHDIFFIELRV. KETEBEEIN TS Epi proColon®i LIt H @ X F 11k
SEPT9 2% —%5 v he LIERBEO A UV —=v 7L L THIRRINTZ Y v R4 %
T—Thb. L, ZEOMBENMLETHY, EEENRNZ ERMERTHS. Fx i
HED DNA 7532 v —TH A F /L DNA % EBNICHRIE T % @IRE A F U Lfighrik %
BIRBRARE Uiz, AHFIETIE Z Ok z AV T A T 1k SEPTY 12 X 2 AFHiiEsE O 2 Wike % &F
fili L7z, k536l # (healthy control)80 A, JFHEAENE D e\ M@ METHE BB (CLD) 45 A, JIf
HHaE A (HCC)136 A(BCLC stage 0, 12; A, 50; B, 31; C, 41, and D, 2) ThH 5. JikiE, #
F IR MERIREESR & WV C DNA % 2 BEREEE L, ke > 7Ly k7 V%L PCR(AAPCR)
ZATo 7. A F L SEPT9 ® = ©°—¥ DO H LA, healthy control # 0.0 = £*—, CLD # 2.0
at— HCCH 6.4 2 —Th v, KM THEZZH O (HCC vs. healthy control, P<0.001;
HCC vs. CLD, P=0.002; CLD vs. healthy control, = 0.008). healthy control #£>5 HCC
HERILT 272D cutoff & 4.6 2B — L RET D LI 63.2%, FFEE 90.0% L k-7, &
51T, HFIEEE D AT — VBN HETT 51250 T, A F Lk SEPT9 4.6 =2 £'—LL LD
SN L7-(BCLC stage 0, 41.7%; A, 58.0%; B, 61.3%; C, 75.6%, and D, 100%). g £ F-11k
SEPT AL I AIIEZ K D Y v RASA 470 — L 70 0 155 AlRetE S R Sl



2. WDy &

JF At (HC O R O B O FINE 4 A1 CH Y 1, HCC A3 75-85%% (1 6D 2 JFFEMENT I
DOiffaxtEiE, 2030 4FE TIZFEER MR 30 » BTN 25 & S Twb 2. HCC = REIR R
5729012 HCC VA HEZREIC 7 A —T 52 EMNKE, a—avx, 7V7, HRZRED
EBE T A RT A 2 TRIBE ATV DA 36, FLHIRFLATEE/R S A~ — I — [ 3RTEF(E L7 4
6. HCCIZRMNIR T2 Z L TRUBRTENGOND Z ENHESNTEY 78, FHHOX 7
V==V T HENRVETHS.

Uy RANAFT 2 — 1 ZHBOZWY — L THY, i 795 B 55 I <0 i A5 51 157 B I 55
DNA(DNA) R RN F T —DF— 7 e L THBN TS, ZOHT, A5 /L14k ofDNA 1%
EHIEAHSN TR YRS F T —DF—7 v Thb. fDNA DAF AKITI IO FIHN T A
T57-%, HCC H# 28175 CDKN2A, RASSF1A, GSTP1 SV \»7- AF AL G D2 Wit RE
EZEOMGE TSI TG 911, LD, EEE THEASHTOAEDIEA.

Epi proColon® (Epigenomics AG, Berlin, Germany)!% 2016 42 K[E D FDA (Z&GRINTZ, A
F At SEPTY 4L 2 KD A7) — =0 7 A THY 12, [Akrds HCC OZMicF HTh
HENOHEN 1 #dD 13, LovL, Epi proColon®( W KOO SRS ILTA. 77, 1
R ORI DNA [T ETHY, £z, AP LT 7ANET DNA 2L 57-8%, DNA
DOEMERBIORINBIBZHIEND, ZEDIMBENMELL/25 8 Thd 1415, IRIZ, EMERAE T E
TIFRMEDHIELN TERWR TH L. ZNDLDRBERE RIS, Fox lIAP T 7 A MLFEA
F Ak DNA OB sz B e L7euy, #Hi7-72 FiE2% L72(CORD assay). 2D JFikIE
AP N7 7 AMUBIEE BT UL 73 100 £5 ThH7280, D &0 DNA A5 1 38— D AT UALE
B CIRERINTHRH ATRE TH D 16, KITIEDKFHEIT 3 DD AT AV P IRV 35 2 HIV AL
BL, ddPCR Z1TO /R THD. T4 XL Z 5 L RGO AEMIZ OV TILIED AF VAL SEPT9 &
CORD assay EDBHEIZHOWTHEE L 17. 40, 4 13 HCC B ITBITHATF V(L SEPTI 2%
— TR LTEART oA DR 21T > 72,



3. HiE
RKFIEEA~N T X E SISO TRBLAICEBE SN2 THY, (10 K5, B he/viEbe, Bl
ZE ST IEBED IRB Zdim L= 7 7 aha— /LT A (H28-124, H17-83).

- 1LY F L OSHEAk Y71

2015 4 3 A7 2018 4F 8 A DI AR, B Me/WiBe, BIAASELHBE CRiME K V5
MEHERELE 261 A5Gl L7z(Fig. D). BHEFE B KBNS A (CS) TR Do
7ot # (healthy control)80 A, HCC % &0f L T\ MEMERFEREEE(CLD) 45 A, At
EEEHCO136 NExfg & Lz, i omikimiki: CSpilciRii L7zt D Thb. CLD A
FITENT 3 H LINICEIEZK T HCC DR W iigY 7z vy, =2 U —1% 6 » A
WIRNZ & xR L TWA. HCC BHIIGHRATOMIEY v 7 V& vz, HCC O Wik A ARD
A RTA & HNWTITo 72 5. HCC itz /E % Barcelona Clinic Liver Cancer
(BCLC) staging system % 7= 18, 2D 55, 35 fEflIE T CHFUIRRA AT S4LTH Y, 35
iE (51] D IS5 0D RS & 34 9 5] 0D FRMEISHA oD WURS AR 2 FH Ve

Total
n =261
I

Chronic liver disease
n=181

| HealthX control Witho_ut4 I;CC With HCC
; Secum analysis Healr:h; (?(?ntrol Ch?o;ic liver n =136
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: Frozen non-tumor tissue
: n=34

Figure 1. Study chart

- DNA filiH
DNA filithi £ T-80°C THafk 2 A7 L7z, i DA Z g L, MagNA Pure Compact Nucleic
Acid Isolation Kit I (Roche, Tokyo, Japan)% VT 0.4ml 9°-> DNA Z i L, 50 uL D% H
TRIZIEH U=, ik Ri1E QIAamp DNA Mini kit (Qiagen, Hilden, Germany) % f\ > T DNA
ZfhH L7=. #hH L7- DNA % Qubit 2.0 fluorometer (Thermo Fisher Scientific, Yokohama)
W T A DNA #E & L7,



+ SEPT9 @ CORD assay

DNA # > 7 /L% CORD assay & L C 3 F¥HD X F /AL MERI RIS 2 V€ 2 BePEALPE 4
1TV, =AFF Ly 7 2724 PCR #1T-7- 16, [T UDDOEEENFERREE LT, IWH L
10 uL D 1ft FEER cfDNAUMIF 80 pL 12402495 DNA ) £ 7213 10ng/uL O#HH DNA 10uL %
1 pL ® GeneAmp 10XPCR Buffer II, 1 uL. @ 25 mmol/L. MgCl12, 10 U ™ Hha I & Hpa
I1, 20Unit (U)® exonuclease I (Exo I) (7X°C, Thermo Fisher Scientific)% Nz C, 37C
T 16 IR L 21T - 72, Exo T3, HilBREER I & 5 Ui~ i/ —A$H DNA #fRE L,
KUK DNA % PCR HilE L2V 72D L T4 19, KRIZ 10 U @ BstUI (New England
Biolabs, Hitchin, UK)Z T, 60°C T 16 RELEALI 21TV, & 512 98°C T 10 sy A
Nz 5. SEPTY i3 A F /AL MR 32 Hpa I 36 O BstUI OB 2 3 WATH LT\ 5.
ZD 3 AFETHAT LSS EJ:EE&LL@’C“?B DNA oYjlridE = 59 PCR THEME3 5 =
ENMTES. B b7 e AT —EBilfiE G R B S 1 (The human telomerase reverse
transcriptase gene; ATERDIE Z 1L 5 DR DB % FF> T\ e\ =8, ATERT!E PCR
THIRT 2FENTE 5.

ddPCR T ATERT X° A F/V{t. SEPT9 Difaxt =2 v —H & E®&T 5 Z LK 5. PCR LK

1%, BERLPES 7z DNA 8 uL(fijE 40 puL (2fH¥4 3% DNA #), 1xddPCR Supermix for

Probes(BioRad, Tokyo), %~ 7 A ~— 0.25 umol/L, SEPT9 & 721X ATERT »~7 v —7 0.125

umol/L @&t 20 pL ZfHAA o1 Tt U 7o, KIGHE THRAEEAYIZ X F (L &4, Epi proColon®

DE—4 > N ThdH SEPTIHZENY T o |~ 2 DERE MG 2 ST SEPT9 O CpG 74 7

R 3 fHINIC SEPT9 V' I A ~— L m—T &Gt LT,

SEPTY D774 ~—B LU0 v —7 DEERINILL FOMEY Th5H.

Forward primer : 5"-GCCCACCAGCCATCATGT-3’

Reverse primer : 5"-GTCCGAAATGATCCCATCCA-3’

probe : 5-FAM-CCGCGGTCAACGC-MGB-3’

PCR LD T 7Y avRiE, % 17 k(e h7&>7 U GRCh37/hgl9D 75,369,566

75,369,627 725 D 62bp ThH 5.

ATERT D774 ~—B L7 m—7 OEERINIILLFTOEY ThH 5.

Forward primer : 5"-GGGTCCTCGCCTGTGTACAG-3’

Reverse primer : 5-CCTGGGAGCTCTGGGAATTT-3"

probe : 5-VIC-CACACCTTTGGTCACTC-MGB-3"16

PCRIZE AT 7V arEiX, %5 46ikD 1,253,375-1,253,434 /125D 60bp TH 5.

F Btk A= pi 2 & (Bio-Rad) TR AR A 52 T Lictk, 95°CT 10 [0 T2, 94°CT 30 fH]
DENEE 40 FA 7 v, 56°CT 60 BHDT =—V 27, 98CT 10 pMDMME L WS 1 7 L

TPCR %17~ 7-. HEiE#, PCR 7 L — k% QX100 droplet reader (Bio-Rad)(Z AL, H¢:HE

g7 — % % QuantaSoft ¥ 7 k7 = 7 (Bio-Rad) TH#HT L 7=.



a7 = a7 A (AFP)
AFP o iinthifE13 LiBASys H &)z 2rfighi(Wako Pure Chemical Industries Ltd.,
Osaka, Japan) C&H L7-.

- WERTHARAT
LG AN H TV (R YR 726 L VX deilE (P 43 (26 FH) CTREL, i dD7Ruy ¢ 1E CRuiRETL
7= AT x2 MER Fisher DIEMEMEZ N THRETLTZ. p<0.05 THLLAITHa FAHIA
BENGHHELZ. ROC f#HT TO cut off fEiX Youden index Z W TR L7Z. 2 TOFFHENTIX
JMP software package v13.0 (SAS Institute, Cary, NC, USA)% v 7-.

4. FER
BT R
Table 1 THEA NG RatE 575, HCC L EM: 98 A(72%) THY, Flin FHIHEIL 72.4 1 Th-7-.
Y5 IX HBV 18 #1(13%), HCV 58 51(43%), nonB nonC(NBNC) 60 #1/(44%) Cé-~7-. HCC M
HE1T 1L Stage 0 12 141(8.8%), A 50 511(36.8%), B 31 #i1(22.8%), C 41 1(30.1%), D 2 #51(1.5%)
Thb. FARMERB IOEEEE O REIEZ 21 3.2cm, 1 HTH-7-. 33 1(24%) THRE
=R, 14 651(10%) THFAMEE 278 7=, CLD BHT B M 22 A (49%) THY, F i TFHIMHIX 69.0
ik Cdho7z. TORIN X HBV 12 $1(27%), HCV 18 $1(40%), NBNC 15 51(33%) Toh-7z.

Table 1. Clinical patient characteristics in serum samples

Chronic liver disease HCC group Healthy control
group (n =45) (n =136) group (n =80)

Age 69.0 = 104 724 £ 85 50.1+8.5
Gender, male/female 22/23 98/38 38/42
Etiology, HBV/HCV/NBNC 12/18/15 18/58/60
CHI/LC (Child-Pugh grade A/B/C) 12/33 (20/9/4) 68/68 (51/17/0)
BCLC stage 0/A/B/C/D - 12/50/31/41/2
Tumor size, cm - 3.2 (2.0-5.75)
Tumor number - 1(1-3)
Macrovascular invasion +/- - 33/103
Extrahepatic spread +/- - 14/122

HCC, hepatocellular carcinoma; HBV, hepatitis B virus; HCV, hepatitis C virus; NBNC, nonB nonC; CH,
chronic hepatitis; LC, liver cirrhosis; BCLC, Barcelona Clinic Liver Cancer; IQR, Interquartile Range

-CORD assay D FAMEREGEAM

M 3k D DNA 23 52 A AT UAbS 7 fE kD DNA 24 75 CORD assay ORANE
RERFAMIZ-1T 5723012, FER DML DNA(SEPT9 D AT VALK IR DNAIZ 100%, 50%,
10%, 5%, 1.1%, 0.11%, 0%DEER]IZ SEPT9 73 AF VAL 7- EpiScope methylated HCT116
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gDNA (Takara Bio Inc., Japan)ZifsIiL, ZILENDHT T NmHAT AL SEPT9 O —4%
HIZEL7=. CORD assay Tl 5,625pg DIEAT /LA DNA H175, 6.25pg D AF /LAl SPET9 % &
HIHHENARETH 7= (Supplementary Fig. 1).

A 4000 Y =37.84X +8.027
r2=0.9977

p<0.0001

3000+

2000+

10004

Methylated SEPT9 copies

0 T 1
0 50 100
Mixtures (%) of template DNAs

Mixtures (%)
0 0.11 1.1 5 10 50 100

Amount of template DNAs (pg)

HCT116 DNA 0 6.25 62.5 3125 625 3125 6250
Leukocyte DNA 6250 5625 5625 5937.5 5625 3125 0
Methylated SEPT9 copies 0.00 3 18 196 430 1740 3840

Supplementary Figure 1. Basic performance test the CORD assay

- MR D AF AL SEPTI

BRI BITDATF VAL SPETY O JLfElE healthy control #f 0.0 (0.0-3.4)=t"—, CLD #f 2.0
(0.0-8.0)=t"—, HCC #¥ 6.4 (2.6-13.3)2t™—ThY, KR THEZEZ R D (HCC vs. healthy
control, < 0.001; HCC vs. CLD, P=0.002; CLD vs. healthy control, 2= 0.008) (Fig. 2A).
A F At SEPT9 @ cut off fEi(healthy control #f vs. HCC #£) % ROC analysis fi#fTiZ T 4.6 =
E—ERELILE DA, BUE 63.2%, FFEE 90.0%, AUC(area under the curve) 0.81 T -
7-(Fig. 2B). —J7, CLD #£ & HCC BE] TP cutoff iz 4.8 a B — L RET D &, EE 62.5%,
FREE T1.T% L 7o 7. 2072, ATk SEPT9 @ 4.6 2 v°—% HCC ZWicBT % A
cut off fH & L TEL T OMFI 21T~ 72

A P<0.001 B

Figure 2. Methylated SEPT9 assay in serum samples



- HCC D EfTE & 1fiLig A F/1{k SEPT9 = " —¥ &

BCLC staging system!8 Tl L 72 HCC O#EITEE & A F/1{k SEPT9 = v*—%{ & DEfi#i % Fig.
3R L7z, HCC AT —UNHEITT BT T A F /b SEPT9 = & —% D Hr il 1380 L
7=, % A7 —(Stage 0,A,B,C,D)D A F/L{k. SEPT9 = &*—# DL 2.1, 5.6, 6.6, 9.2,
53.7 TH->7-(HCC B stage A, B, and C vs. healthy control £ CiZZ <4+ P<0.001, P<
0.001, and P<0.001 TH Y, HCC #f stage Cvs. CLD ¥, HCC #f stage 0, A, and B 1ZZh
Zi P=0.002, P=0.002, P=0.003, and P=0.008) (Fig. 3A). # F /L1t SEPT9 Bt (>4.6 =
E—)BEOHEIGIX HCC DA T — U RNHEITT 212200 TN L 7-(BCLC stage 0, 41.7%; A,
58.0%; B, 61.3%; C, 75.6%, and D, 100%) (Fig. 3B). A F /L1 SEPT9 <4.6 =t t"—}f & >4.6 =
E—HECIXE RAT, RORIERE, TS EE, IRERBICSWNTHEEEZRD. AT, %iE
FRIKNC & % A T4k SPET9 Bhtt31x NBNC 66.7% (40/60), HBV 55.6% (10/18), HCV 62.1%
(36/58) TH 1, FEEITHEIL727)>~>7-(p=0.67) (Supplementary Table 1).

-
-

Healthy
grou di - | Figure 3. Correlation between HCC stages
(n=380) (grotir; ) HCC group (n = 136) and serum methylated SEPT9 assay

s

Supplementary table 1. The association of methylated SEPT9 levels with
clinical characteristics in patients with HCC

methylated SEPT9 <4.6 methylated SEPT9 24.6

(n = 50) (n = 86) P value
Age 725 £8.8 723 '£8.3 0.91
Gender, male/female 36/14 62/24 1.00
Etiology, HBV/HCV/NBNC 8/22/20 10/36/40 0.67
CHI/LC 31/19 37/49 0.03
BCLC stage 0/A/B/C/D 7/21/12/10/0 5/29/19/31/2 0.14
Tumor size, cm 2.7 (1.93-4.5) 3.5 (2.2-6.25) 0.04
Tumor number 1(1-2) 2 (1-4) <0.01
Macrovascular invasion +/- 6/44 27/59 0.01
Extrahepatic spread +/- 3/47 11/75 0.21

HCC, hepatocellular carcinoma; HBV, hepatitis B virus; HCV, hepatitis C virus; NBNC, nonB
nonC; CH, chronic hepatitis; LC, liver cirrhosis; BCLC, Barcelona Clinic Liver Cancer; IQR,
Interquartile Range



- g~ — 01— & i A F Lk SEPT9 @ CORD assay O H D E &

AFP & 2 F 14k SEPT9 @ cut off Z#Z4iLE41 20ng/mL & 4.6 2 — L& E L7z, Fig. 4A |2
AT X DT, T, AFP O A pE, X F L b SEPT9 O A5k & 72 D EIGITZ N 27.2%
(37/136), 11.0% (15/136), 36.0% (49/136) Té ~7=. AFP & X F Lk SEPT9 O i % #f FH 4
% Z & CTRRE I 74.3% (101/136) & 72~ 7=. HCC B3 T A F /bt SEPT9 O A5 Th -
TIERNT 49 BT, Wb BEEMEB X ORI cH 5 BCLC stage 0 £721% A OFIEIX
57.1% (28/49)TH Y, -J7 BCLC stage B, C, D (x4 11 65, 9 #l, 16 THh-7=(Fig.
4B). J72bbH, AF /L SEPT9 @ CORD assay ZiEMT 5 2 & T, MRS L OEHFEE
Eir HCC BE OV ETNAHEThH - 7=,

AFP alone (n = 15) SEPT9 alone (n = 49)
n=1

n=4
n=3
n=2
n=24

AFP<20ng/mL and SEPT9 <4.6 copies
n=35

Both AFP and SEPT9 (n =37)
n=1n=1

BCLC stage 0
BCLC stage A
= BCLC stage B
u BCLC stage C
= BCLC stage D

AFP 220ng/mL || SEPT9 24.6 copies
n=52 n =86

Figure 4. Combination of alpha-fetoprotein (AFP) and serum methylated SEPT9 assay

- kR AT o 2 Fu{k SEPT9 O

OB % fitidT L 7= 35§l 8575 5 % Supplementary Table 2 (2% & & 7-. HCC D j%[X i3 HBV
3 51(8.6%), HCV 16 1(45.7%), NBNC 16 f§i(45.7%) Tdh > 7=. HCC OHEITE T stage 02 il
(5.7%), A18 i(51.4%), B 7%(20.0%), C 8 $51(22.9%) Td - 7=. s {biE Lm0k 6 $i1(17.1%),
Hir{b 23 141(65.7%), K531k 3 $i1(8.6%), ZHHAHE 1 41(2.9%), AT 2 #i(5.7%) T~ 7.
AF AL SEPT9 =2 &°—# D Hr I I X IENEERE Cdo 515 el (n=34) T 34 =2 £°—(10.85-51.5),
RIS (n=35) T 2,360 = £°—(130-5,860) Td - 7~ (Fig. 5A, B). 1fLi&En=35)D A F /L1t SEPT9
=¥ 6.2 2 —(2.6-10.00TH YV, B &S L 0 (Kl TdH - 72(P<0.001) (Fig.
5C). 34 JEGICIENESS - MG TD A Tk SEPT9 = B —¥& ik L=, 1ZF & TOMES
FHA CIEMEERES & 0 &4 - 72(P<0.001) (Supplementary Fig.2).



Supplementary table 2. Clinical patient characteristics in 35 patients
surgically resected HCC

Age 70.7 £ 6.0
Gender, male/female 25/10
Etiology, HBV/HCV/NBNC 3/16/16
CHI/LC (Child-Pugh grade A/B) 24/11 (11/0)
BCLC stage 0/A/B/C 2/18/7/8
Tumor size, cm 3.3(2.1-5.3)
Tumor number 1(1-2)
Microvascular invasion +/- 11/24
Extrahepatic spread +/- 1/34

Degree of tumor differentiation,
Well/Moderately/Poor/Undifferentiated/Combined
HCC, hepatocellular carcinoma; HBV, hepatitis B virus; HCV, hepatitis C virus;
NBNC, nonB nonC; BCLC, Barcelona Clinic Liver Cancer; IQR, Interquartile Range

6/23/3/1/2

15000

Non-tumor Tumo
tissues tissues

Figure 5. Methylated SEPT9 assay in non-tumor tissues Rilpale] @I AE=Tale BXTgT] o)
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Supplementary figure 2. Methylated SEPT9 assay between non-tumor tissues and tumor tissues



5. BE2

AP T, FxlxAF AL SEPT9 2% —5 v b LIEFHHY v KA 47— HCC D
ZWNCAR T L Z LR L. ofDNAIZU Xy RAA AT —DF =5y FDHSHLD1OT
HY, VT 4y EITEZET = RT 1 v 7 BB R TH D, DNA O A F L1k
BV =T 4 v I REND 1 HOTHY, Hx RBIEFOATF/ALBHIFES TN D o1, 4
[Fl7EH L7z SEPTY 3B+ L < ITEEHHER 7 & L)< 20, SEPT9 2 @Ede8ld 2 &
b TS ARELL 21, T v b TIIFRENE Z 5729 22, SEPT9 O A F/UKITIT 28 <
KIG 24 TORBEIZEHG L TWDEINTWA., ATk SEPT9 #%—7% > h& L7z Epi
proColon® (X KFHED A 7 V) — =2 Jigt & L CKE FDA ([ZABSINWDOY X v KA 4
7—ThV 12, HCC ORZMICHLHH TH D Z & HE I TV 5 13, Epi proColon® & Lk
L T CORD assay (331 # /L7 7 A MLEZITDORW 2 0.4mL &\ 9 A& O ifijF TR Al
BEThd. bz, MEIPODEENIZATAEEZFMTELE NI K TEATWHD
(Supplementary Table 3).

Supplementary table 3. The differences between Epi proColon test and CORD assay

Epi proColon CORD assay
Sample plasma serum
Amount 3.5mL 0.04mL
Method of DNA e methylation-sensitive
processing Bisolfite restriction enzyme
PCR real-time PCR droplet digital PCR
Analysis qualitative (positve/negative) quantitative
Cost high low

CORD assay I A F /WAL MERIIREESE & ddPCR #4603 5. A F /U WS M MR EE R 2 1
L7zl 2527 0 X FOUALE#ITIC ddPCR Z 1 L 7ol 28. 29 (308 TH Y, HCC DY ¥ v
RAA AT —L LTWHELEH LRSI TH D, S 61T, A F AR PERIBREE R &
1 FEEO M L7256 12133E X F 11k DNA OAZERLH & 720, PCR RN AR L 725
GamoH 50, Frld 3 O A F /AR IERIRER 2 5 Z & T, JEATF /UL DNA %
FERINAHT H Z LS AEEL e o T,

CORD assay THIELZIMLIED AT /LA SEPTY 1X healthy control #<° CLD #t&tbiiL, HCC
HCTHEICRETHY, HCC ZWDRE 63.9%, FE¥LE 90.0% Téh->7-. EpiproColon 2.0 CE®IX
cut off >2 LLT 3 HIETHIIE HCC LizlWrsi, &AL 88.7%, FrH# L 89.8% T S4L T
% 18, Kfaghco HCC BEFIZEBIFSH BCLC stage 0, A OEIAIE 45.6% (62/136) THY, Epi
proColon®® 32.3% (31/96) LV HH Th DAY, EHEHE Cld/e\ . 512 Epi proColon 2.0 CE®X

10



A TIFBUER TS TR, 1715 CTOBRR AT A L D234 B OB RSB ThH S
9.

EBIZ, MFRRIARTDO AT AL SEPTY IZ W ThiRatE 172825, 2T /UL SPET9 & g fii
ZIVENUESHFAME T 2,360 2" —, [Al EEARNOIFEEHEH C 84 2" —Th-olo. ZORRITBER
E-ELTHRY 23, [Al —EEARN DIEES T IS T O AT UL SEPT9 2 —Hun e 52k
25, MIEF CRILShA AT VL SEPT (ZIEFHTHROL O ThHDH ML Sz, LosL, FEESS
HBHIKE Tl D3 AT AL SEPT9 MRHIHEILLZ LD 0, 1B PER 72 TR F 2 L0 FEEE O T
R R DAF VAL SEPTO & Ml IS 3 FLTOD AEEMER S HEHE X .

AFP [3&b %72 HCC Oz H\bilsd~—F—TohY, American Association for the
Study of Liver Diseases (AASLD)CiE, AFP HIE K& OV Ui 45 O M SRR 5 1 A ¢ oo
HCC A BEDFHlZHELEL TS 8. 3k 4 13 AFP EAF /L{t SEPT Zifl A& HE 7= HCC ZkrfE
[ZOWTHRRILZ. 223 AFP @ cut off fix HCC A7) —=127" LT AASLD HHELEL CT%
20ng/mL L% E LT 3. AFP I ZATHIIREE A D 39.0%(52/136) TRt L7220, BCLC stage 0, A ™
B 8.1% (11/186) Tt Ch-7=. ZAuxtL, AF/1{k SEPT9 1% 63.2% (86/136) CRttL72
», BCLC stage 0, A DX 25.0% (34/136) THHETH-T=. FrlZ, AT AL SEPT O A5 C
o7 BFIE 36.0%(49/136) THY, ZD AT Ak SEPT O 4G ThH-7-BFE 49 ADH>H 28 A
(57.1%)1% BCLC stage 0 72 \LIX A Th-o7z. 3725, AFP LAF UL SEPT9 &4 Gbt5
ZETHM HCC DRtz ETEHEBE 2 B/, SHIZAF /UL SEPT9 D513 NBNC %
JELT A VAR IIE I BV TENR 2= (P=0.67, Supplementary Table 1), NAFLD % ¢
NBNC %40 BE THRBEOR HRENHIFFTES. 36, LnLRA D, AMGHCITREE D7 -
B, KB TO R H B LETHS.

VAR R HCC OBWHIAF L DNA ~— 3 — SR AR )Ty RAAL AT L —ThHEH
HIITUNVD 29,30, Xu & 29 3P LT/ S U 83.3-85.7%, FFHLAE 90.5-94.3% ThY, Kisiel
5 30 MEAFRE LT SR UTIERE 95%, FFEE 92% CThs. i/ SV EbF 4 O LIV « FRH I
W@, L, ZRHLD RIS RO~ —T1— 235720 =T, 1mL DL EOmER 2L
72572, HCC A7V —=2 7 LU TN HWA Z IR EEChHEE 2 5.

AMFFENTNLOOHIRD DS, 1 D BT RN DRIRUIZBE THY, ad— M A X RI
DD, ZDD, % IVKBIBZRBETETORGNALETHS. 2-OH X SEPTI 75 HCC |ZHFE
HY72~—J—T1372< 23, RIGH SCTEER - LR, LS\ o7 i 2 O ICBE T 55 TH 5 20
21, DIRTHk & 1 X E R KRG IIE S K BB AT CIiig AT Lt SEPT9 7 A EIC EA-L oA
L7z 17, KiREtTld healthy control #iX 265 FERTHLE NHEERA(CS)Z M TL T 503, IEEE
JEKR D720y CLD ° HCC 412 CS /T 2DIXNEE THhH7=, CLD <° HCC BEH ORI
I% CS MifTL TV 720y, T b SPET9 3 EFH-L T\ % CLD BEITIZKIBIEZE ORI H HIZ T
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HILENESE R AL T 222595,

6. fhieE
B EE AT 1 {k SEPTO X HCC 2D Uy R A G T —E L COR[FEMEZ LD TUNVA.

7. HEE

AWFZECINT, 1A RFRATROTT 2 \ZXD T — Z T O SR EH N LS. It
W IZ X EL 7 LA - AR O K B IRTE B 26 NS, TS S E LT BRR AL - S o7
DARIE FTEHEEER, WRFEILZEE B SO LGN ZOSE R hEEITHILER L BT
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