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FF 4T e CHLCCO - B AR 00 2 %o A - S5 ST BB 0100 200 s S8 A7 s 1 759, Sk ARG v XIS 28 2 1 HC.C 4E
TIRFCET. SR, X TR HIHCC, H ai A Hk = FAT w5 B R ARy M 10 B U A= b 64 AR
K, NATTRHE ER 2 G v m ke 0 0 1) e 8 V5P 43 R AE EAT T KSR T, B T 8 BA 8 I AR A IR
(ctDNA) FIE IR IR AZHEAZ R (ctRNAD , AR EATE S 22 P iR 28 84 00 i 38 SRR N1 2R Vb A B 7%
H1o ARIGIAT B A O F I HCC R (19587 7772 L8 F I 9
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1. 51§ — 2P 1 B B WA B2 W L R (4], TR IR YT R

A (HCC) AImE0N R R 90%, =&t
i ERCE L BB RERE 2 — o 2 B K R T AT
FEIRTE G AN . 2 PR 1 = 2 XU (R 3% B 48 1k s 25
(HBV) BYe. TARFR e . 3o B T AR 7 R 1 g iy
PERF (NAFLD) o AN [7) Ji B5] ) JFFR 4 25 5 A1 26 R84
WOJEE, FE R HIE 2%~4% [1]. 2000—2014 F T2 it g 5
H W TR AR 5%~30%, FF H KZBEF Xt
BITE 20 58] (1995—20144F) FIZAALIR/N2]. 40 34
S 2 40 f g R 4h TR YT, AR AR AR R AT IR E] 70%
[3]o BHT-VF 2 FFat e i 7 5 0RE R, kLT
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Cadew . B, EmE b IREnE T S uE s R
2 e RGN T AR A v A B P A M e SR T 5]
TR, ISR B S R AR
YRR I AR B, BT, AR R R SE AR A
AR . Bk A A e & S F R (AFP)
o0 S - A i s S DU R R U 0, 3R R AT T b
(American Association for the Study of Liver Diseases) [6]
12018 4 WK P 9% % 2 ¥6 # (European Association for
the Study of the Liver guideline 2018) [7]#BH#EE T X P fp
Jiike AEImFHE )9 20 g L SO0, IR & F O A
R R R, N 41%~65%, ¢ 5 T 80%~
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94%. T F I 2 1 0 00 8 1 R B L BTG, AN
32%~49% [8]o 34, R P A AT 5 ST 24 e ) A U
P, RPN 63% [9]. HXf 10 000 £ 4 #H HHAT
CEA SR, ORI R TR A B R R 40 A
S S REUE N 63% [10]. AR R PR EA-
L3 RO R Bk M A )5 (DCP, B FR A4 A 3R K k= sl
PRI S ET D 45 HAh 7 #0850 PR 40 s
T A= Phs EP1L], ARSI RSO i A AE BA S 7L
RS BIRESE . — R K b3k =i i & A 2E P 54 DL K
SEWSFITE S 1 GALAD  (BPPES . 4F#$. AFP-L3. AFP#
DCP) Wit BT &, TNM (T R ER M AN, N

KL A SR I ) et AR s )
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FORR MBS R Z 0, MERE BT
LI 6 A I 4 e ) i 2R R A CAUC) 433l 0.95
1098 [12]. 2020 FF4FEY], EEEMAMBEEHER
(US Food and Drug Administration) %7 GALAD V¥4l
RIELST EONE, AR 4R R 12 Wi 13].
IAESR, BRIMIEE 4L, B TR RS n Al
F1 Jieb 8 U 2 23 AR AR AE Dy 22 i 8 SRR (¥ T R AR A
Yo ARCREET B AT X B 57 B A A 4
AW AT S O 9T . AR 1 [14-26) s, 28I AE
Ybs A C AR I IE T AR FF 20 e A o 4R
b e A bR B I SR U PR 7

Molecular can- EDRN
) Biomarkers Technology Performance Validation cohort Reference
didate phase
DNA methyla- 19 markers MCTA-Seq 94% sensitivity and 89% specificity for 36 HCC/17 LC/38 nor- 2 [14]
tion (5SmC) HCC versus non-HCC mal
Ten markers (cg10428836, Targeted bisul- AUC of 0.944 (95% CI, 0.928-0.961) 383 HCC/275 normal 2 [15]
cg26668608, cg25754195, fite sequencing
cg05205842, cg11606215,
cg24067911, cg18196829,
€g23211949, cg17213048,
€g25459300)
Six markers (HOXA1, EMX1, TELQAS AUC 0f 0.96 (95% CI, 0.93-0.99) for 95 HCC (4 stage 0,42 2 [16]
AKO055957, ECE1, PFKP, and HCC versus non-HCC; stage A)/51 LC/98
CLECI11A) normalized by B3 HCC sensitivity of 95% (88%—98%) healthy
GALT6 with 75% stage 0 and 93% stage A, at
specificity of 92% (86%—-96%)
ShmC modifi- 32 markers ShmC-Seal AUC of 88.4% (95% CI, 85.8-91.1%)  Cohort 1: 220 early 2 [17]
cation in cohort 1 for HCC versus non-HCC HCC/129 CHB or LC/
AUC of 84.6% (95% CI, 80.6-88.7%) 256 control
in cohort 2 for HCC versus controls Cohort 2: 24 early
HCC/180 control
CNV Global Low-depth AUC of 0.920 in cohort 1 Cohort 1: 38 early 2 [18]
WGS AUC of 0.812 in cohort 2 HCC/38 HBV
Cohort 2: 51 early
HCC/48 HBV
Fragment size ~ Global Low-depth AUC of 0.88 for HCC versus non-HCC 90 HCC/32 healthy/67 2 [19]
WGS HBV/36 LC
miRNA Seven markers (miR-122, miR- qPCR AUCs for BCLC stages 0, A, B,and C 196 HCC/66 healthy/ 2 [20]

192, miR-21, miR-223, miR-26a,

miR-27a, and miR-801)

versus non-HCC were 0.888, 0.888,
0.901, and 0.881, respectively

AUCs for HCC versus healthy, CHB,
and cirrhosis were 0.941, 0.842, and
0.884, respectively

72 CHB/z 56 LC
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Molecular can- EDRN
Biomarkers Technology Performance Validation cohort Reference
didate phase
Eight markers (miR-206, miR- qRT-PCR AUCs of 0.879 for HCC versus non- 103 HCC/78 LC/60 2 [21]
141-3p, miR-433-3p, miR-1228- HCC, 0.893 for HCC versus healthy, healthy
5p, miR-199a-5p, miR-122-5p, and 0.892 for HCC versus cirrhosis
miR-192-5p, and miR-26a-5p)
Seven markers (miR-29a, miR- qPCR AUC 0f 0.817 (0.769-0.865) in cohort ~ Cohort 1: 153 HCC/60 2,3 [22]
29c, miR-133a, miR-143, miR- 1 and 0.884 (0.818-0.951) in cohort 2 healthy/68 CHB/71 LC
145, miR-192, and miR-505) for HCC versus non-HCC Cohort 2: 49 HCC/48
74.5% sensitivity and 89.9% specificity healthy/42 IHC
for HCC versus CHB/LC; 85.7% sensi-  Cohort 3 (nested case-
tivity and 83.3% specificity for HCC control study): 27 HCC/
versus inactive HBsAg carrier 135 controls (CHB or
Sensitivity of 29.6%, 48.1%, 48.1%, LC)
and 55.6% in 12, 9, 6, and three months
for HCC before clinical diagnosis in co-
hort 3
IncRNA Three markers (LINC00152, qRT-PCR AUC of IncRNA panel was unavailable 100 HCC/100 CHB/ 2 [23]
RP11-160H22.5, and AUC 0f 0.986 and 0.985 for HCC ver- 100 healthy
XLOC014172) sus CH and HCC versus healthy, respec-
tively, when combine with AFP
Viral exposure  Unique epitopes corresponding to  Serological AUC of 0.91 at baseline and 0.98 at di-  Prospective at-risk co- 3 [24]
signature 61 viral strains profiling with  agnosis hort: 44 HCC/129 can-
VirScan cer-free
Multi-analyte ~ DNA mutation, HBV integrations, PCR-based se- 17% PPV Prospective AFP/ultra- 3 [25]
cfDNA concentration, protein quencing and sound negative cohort:
markers, gender, and age CLIA 24 HCC/307 cancer-
free after 6-8 months
ShmC, end motifs, fragmentation, ShmC sequenc- Sensitivity of 95.42% and specificity of 131 HCC/1800 LC/116 2 [26]

and nucleosome footprints

ing and low-

pass WGS

97.83% for HCC versus LC
Sensitivity of 95.42% and specificity of
97.91% for HCC versus non-HCC

healthy

DNA: deoxyribonucleic acid; cfDNA: cell-free DNA; SmC: 5-methylcytosine; ShmC: 5-hydroxymethylcytosine; MCTA-Seq: methylated cytosine-phosphate-
guanine (CpG) tandems amplification and sequencing; CNV: copy number variation; BCLC: Barcelona Clinic Liver Cancer; HBsAg: hepatitis B surface antigen;

EDRN: Early Detection Research Network; TELQAS: target enrichment long-probe quantitative amplified signal; CI: confidence interval; WGS: whole-genome

sequencing; LC: liver cirrhosis; CHB: chronic hepatitis B; IHC: inactive HBsAg carrier; CH: chronic hepatitis; qPCR: quantitative polymerase chain reaction;
qRT-PCR: quantitative reverse-transcriptase polymerase chain reaction; PCR: polymerase chain reaction; RNA: ribonucleic acid; miRNA: microRNA; IncRNA:
long non-coding RNA; CLIA: chemical luminescence immunity analyzer; PPV: positive predictive value; HOXA1: homeobox Al; EMX1: empty spiracles ho-
meobox 1; ECE1: endothelin-converting enzyme 1; PFKP: phosphofructokinase; CLEC11A: C-type lectin domain containing 11A; B3GALT6: beta-1,3-galactos-

yltransferase 6.

2. IR AR EARAEILER

a7 RE Ao I 1) fe KR 2, otDNA AN 5 15 B 48 A Ui 25

EIA IR DNA (ctDNA) & 48 PR 41 i ) 1~ 53 4t 3
FICHH M B T R TR L 1 R YR DNA B IX e
B R R R A R, BRI IRE R (SNV).
FN/BRR (In/DeD) S5 K978 5 DA KRB AEAL 5, Rtk
CEATRGIEREYFR EVRE J1. (] otDNA #4751

DNA (cfDNA) f—/N4y. Hafliih, 76 R B
) cfDNA "', ctDNA AT &5 LE Bl T 1%, HE K E
0.01% [27]. ¥ 2 et S ARG B vex A ) 8, Lo in %y
T A EEE S v (PCR) B ARIF (NGS) 7
PR FH 28] X T HFAu s, A iF 44 2 8 R B I 5
BE M 7E FLIIRG It £ It b A 2 2R 5835291



DNA H AL I 2 18 5-H E g (SmC) &1 ,
KRB R R 1) — PR B A R T, W S B8O R
BRo 0 B IR 1Y) DNA B4 19 02 V22 g (1) A 4
XA DNA A R 5 SR W R0 72 AR AR & . AN
FAEANFEA A PRI DNA A H A 5505, DNA
B Al H LAE 22 AN I8 IR 5 25 R ZH SR IX P 22 A 78 S5 1 i s
WE - T IR 25 - L IZ 14 (cytosine-phosphate-guanine, CpG) {7
AF[30], (A HE A L DNA R4S 2 (el . 240
FNHTFR T REARTIIEA, FHHRTE T e e R 40
FERTI A A I PE. 20154, Wen Z5E[14)JF & 1 —Fh F &
1k CpG H B Y 1M FE (MCTA-Seq) 777, Akl cfDNA
SHERAFE PRI CpG & (LL0.25% 2547 FE R 1)
R o MATRAZEFITIES T T —A/NAFI, (3527
2 T 20 e B 17 44 PR A A5 R 28 44 fd BT R
HAE M A E T 19 Fhks /N FF A g (<3 em)
MbrEY, HA4MGEAFES 10 (RGS10) FIEK ¥ .
ST8 o -N- £ Mt 5= i 22 B 1R 3 - o -2, 8- MR Y 1R % 4% 1 6
(ST8SIA6) . RUNX FKE#E3[K T2 (RUNX2) FIJ K&
o (VIMD 15 g g R — 2, A 15 Fibr B
TEIEH LR OB P . fix e A Yy B 2H i)
Sr AR 36 44 AN e R L 17 44 AL RS2 3R
R 38 44 fit FExT HE 1) I A AR 1K) R AU 9 94%, i+
PEN 89%. (AR RIR, 154 F R 8 [ B 1 T 40 i
P FR A IR DR, IR R B R SR A W] AR IX 6 DNA
SALEMIREY R IR A 45 4. 20174, XuZ%[15] 8
Tk A ) SR R R PRI 4 A T RCR A (AL HE 1098 44 BT
YT Jes S5 35 N 835 A fEEEXT RS D cfDNA FEA I H b R
PR, DUV FRSGE T FH T 5 S 00 P JET- 44 P o S5 1) Y
WAEIbR EH A o 20T /NEAE AT 1 H A G X
AR N BT Bk CpG H LK, # B 10 B H Ak b
W (cgl0428836. cg26668608. cg25754195. cg0520-
5842, cgll606215. cg24067911. cgl8196829. cg2321-
1949, cgl7213048. cg25459300) ZH ik (112 Wy Tl A Y
TEIGUE NS CHELEE 383 44 AT 41 H Jed £ 3 1 275 42 {ek B X g
) I AUC 4 0.944 [95% EAE X [A] (CD 0.928~0.961].
BCEIZWi P4 (cd-score) 5 MR 40 697 I N A 43 1
A G AR, IR TR 5T Hh K 22 HH 2 s o 4] 1) ek e
Ab TR, BRI T T A A HE 2 R I 6 I PR
Hto A IR T DNA F A I 77 v B ik Fe 4RI T
T 90% M) R AVEE S [16], AT B RHESE 1) 40 g
W T B ERe . PB4 MR R 1 (CCGA) B
WR I, A AR 4 2 IEA DG . AR 50 £
FleiE CELFSHE) BB 1M % DNA 1100 000 2 4™ F 2
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X3R4T T AR ER P [31], &5 KK I DNA H &AL
A= Wb D LE SRS I R KO I AR R A

S-FHILEEELE (ShmC) & 5 —Fh R M BAE IR LY -
B AR B B, R 10-11 B A S5 BUIN R
filf S 4k SmC T P2 A2 [32]. SR\ 3 Bl R DR A A
ShmC &I R R TE . 2017 45 5 N AS [ (1 52 56 = k0
TR cfDNA 1 ShmC M A, 43 %1l 8 hMe-Seal il
S5hmC-Seal, ¥ K& ShmCi#PEAL2EbRid, & SN F[33-
34]. 20194F, CaiZ[171% H ShmC-Seal £ R 4347 7 K H
1204 44 JF 20 s s . 392 48 4 F (CHB) B 4y/iF
ffifL (LC) B, LK% 958 4 fd Fe st {38/ K BT i 4% i
) cfDNA FEA ) 42 3£ R 41 ShmC.o AR 47T 5% 4 6 (K] 44 o
ShmC 1284k, FFk T —Fi32 B F 43228, HTF X705
JH4r s [0/A S, EZESIRIERHE (BCLC) 159EH4H
MiJE, AUC N 88.4% (95% CI, 85.8%~91.1%); [X 435
WIRT a0 B e 5 m fa N B, AUC N 84.6% (95% CI,
80.6%~88.7%) . X PIFIEILHS SIGAERR A ZR (Hean
WEAHER OB 52D TR .

SERIAS A AR . BTN T R T VR A
ctDNA # NUHAR 5 (CNV) 1777, DA AT B 4 i e 1)
FHIRI . 2015 4F, XuZF[35)% TRIRE (0.1x ~0.2%)
SIERAIF (WGS) Rt 31 42 BT 4 i s £ % A 8 4418 1k
JFF 4/ A A, 55 3 R0 /N A I 2R AR AR HEAT CNV 20 b JES
CNV Z iP5 a0 ar, MR 72 R Can 28 i
R 1q 7q A1 19q 880D Al—Lb 2 RN AR R (4q M0
13qi8/b, 17qF122q38 ) Xk, Al BARA T H T
CNV P 751k, 1831 & M4 B3 o 26 N R R
S50 (83.9%), fE16 4R R =5 50 mm (68.8%) 1)
JHF 4 e A A 11 N BB S R, 78 700 g R
1530 mm (57.1%) ()24 i 5 35 A 4 ) W FE PR 25
R HEERNE, 8B MM & SR B FH AV
BUNBATE . BAR BB CNV 43 BT FE T 40 i e f4) - 4G
WA R R I, AREn] DR RIS 1S4 2020 4F,
Tao SF [ 18R B B = IR IR FE (50 A JE R4 7 43 By
TALE B AE DG4 M g S5 AN O L s R
FE IR 384 N ILAEREA [ CNV . A ATIRI F AL 28274 138 i v
209 4 B E AR I FI I &K T —Fi AL, AUC N
0.893; HH (0~A W ZEZ G IR FE) AUC K 0.874,
Wit (B~D HIM ZE P ARG R ) AUC 25 0.933, 1A
1) 1 R I AN FE O~A U 200 Pt £ R 2 B s e
HHIPABAE] (76 4 F199 %4 ) R |HE, AUC 43 3
N 0.920 F10.812, ShAh, WFFEA LRI, KT F A,
FREARI PP R P 2 R BUR UL B MK, X R B T DR
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R AR, T AR BE 2 PR

3. FER4AA%

cfDNA K P V) 4% B8 g Xof TG A% /N4 X 1 g 70 7 v 8
Bt . cfDNA F BtAbFEAZBENLI, 7T 548 iy 4 2L sl i
JARF R RHIE . BY A 2 4R X of DNA F BUA B AU 77
THFEMI 04T, A9 2% DNA K/, A SR AE A% Mk
E3ZE[36]. {4 FH 4= 5L PR 200 #5040 m] AR %5 55 73 At ofDNA
R LL 7 TR L o

NT T RITAN I cfDNA F BE K /N3 A, 2015 4F
Jiang FE[3714F 90 44 JH-4H s & . 67 &A1=t L A
36 4 £ JH AR 54 TR AL, £ 2 1 32 44 i JHE o) I 3 1 ofDNA ¢
BER/NFEH AT T AR b o ARATTRIN, 40 e i
1 cIDNAKEECAZAE, A 7 FALR H K cfDNA.
2 cfDNA I 56 4% 77 b Jd AH OG5 DU A8 . #F 8 N RIE K
L, HF A0 B L R AR Ak DNA B E . X885y
T Z H % DNA RS % . 20194, Cristiano %5[38]1F
fili 7 REAS B DR 2 v ofDNA I BoAb s, R B0 Bt B
R B R et 4 i AR, TR R
M B R AR T o o R A DR A B AREAE ML AR
)RR 7 P RE AT ARSI, RN 57%~99%. FF
SN 98%. A AUC H0.94, a2, XMW REA
HNFEREA

AR TT fDNA v B A i o0 B 192 H, 2018 4F Jiang 55
(1919 1 A& 5 A7 1E 5 - AT 40 e A SR IR 3% 1fi 2% DNA
A bt AL KR T 2 ctDNA bRic . 8 i BiF 70 T 41 B e 25 o A0
18 20 JF 553 12 o ) DNA SRSRAFAE, oA 178 L PR 4H o
RILT HCE T3 AN IR A 2 12K DNA Kt Ah bz 5 JERF
2 E G2 AR R . 67 % AP g &
F136 & HFAEAL 38D AHEL, 90 44 BT 40 e B o S BE A
HH bR A IR A O 0 DI 3%E SR e 1 b SB35 1, X 4 A
ST i KB 3 R i BRSO HE 3 1K AUC 9 088 AR 4 Ifi 3% v g
SEMEREERRIC, 3% DNA A i AR bR E A 41 il 948 58 25 5
BeA IR A TR BoR i E BRI, 2020 FE %
FNH DAL T A I 5 R ALY, R I
Jaer S5 B I 2K DNA K Ui 25 77 1) 2 AR 1 B 25 38 N [39]. 4%
W, BTN g B I DNA JEFF CCCA K 3 i B BAR
T ICHF 4R Mg o 38 P2 A vty J2 1 R LAt 28 R i 11
FEFEO RS, HRANDUED, kAR —BF
CELTAFAE . A Ans Manf) M2 DNA A i L 7 45 44
R, KRR EYHEHERFEALNER.
EEOR T 0 e (1) 4- SR A R vt i e R AR S A e g 31, (HHG

TE DX 43 40 Bed 5 PB4 7 T (9 4 FH T AN 22

cfDNA JZ BAZ AN TS o 7535 BREG SR 2R R A, )
B X RN R A A 1%/, AT S8t B 15 51)
B AR . MAE FENT I cfDNA v HE W H k% /N ] 5
5 9k I 0 PR 2 W8 A% SRR AE 25 DIAH G [40]. Ulz 5%
[411R B, cfDNA ¥ 3 iR 07 AP fAZ% AMA &5 A7 1T g
R 2 5 DR R0 0 R e R (0 P 15 K P R P A A
Ao 5T, Chen%5[26]4K 7t T cfDNA H 1A% /N B 25 FlI
FUAth I R 2 AR AE P T B AGr D0, R SO0 FH P g /) A B
75 [X 4y JHF- 4 B AFFRE AL RS, AUC ATiA £ 0.973 .

4. B BIZAETZER (RNA)

5 ¥R 57 RNA  (miRNA) AT 85 4E 4% 15 RNA  (In-
cRNA) B A8 R UF 1 AL VbR £ miRNA & —2
K208 22 MEAF R I IR SRR IS /N RNA #6589, T
IncRNA 2 & JE i 1 200 % 1R K A 8 A 2 i 5% 5%
). miRNA FIncRNA #f0 /& B Z IR RE W 01, ©
252 MR, ST 58 5 S 2 Mom
B Ko TR FEXT IE 38 AR #9638 & 40 b #0 AT WL miR-
NA F1IncRNA, 177 7 JH- 2 Jf i () 5 S A0 ) vh 4 21 RNA 1)
fiff 5Tz - ctDNA FIHH 5T o

CAH IR 2 KT miRNA 1E 4 48 f i 2L bs S 11
WIS R . — e F I I PR A B AR 23 W e T
B, T 5 — S0 SCHRAG Z 028 H 1 % 18 miRNA 247 1
o B miRNA BB 3 (10 75 1608 % R 58 810 7 5% SR 6 Tl B
B (QRT-PCR) ME¥E. HAE20114F, Zhou=E[20]H] H
55934 42 E (R IR 18 OB . Rl
SN I EAH G A e (8D (R =AML AT
T B g BTN B Sl EE 1R 723 > miRNA 1
FEBILE 137 ASFEA 20 T LK miRNA RIA L, FEa e
T X Z3 B 4 A g RN R A B 1 7 NV TR A AR B
(miR-122. miR-192. miR-21. miR-223. miR-26a. miR-
27a FlmiR-801) . 28 J5 il i i€ & 3R & B S " (qPCR)
P IZZH A miRNA R IA T L. 5T 407 MFEA 1)1 25
PAF T 2 7. (4032 48 [ U RS A 390 ANFE AR 1 56 11E A 371 H 1
AUC 5 0.888, xMEae 5mRETLHR, X EZED IFIEIK
JF9E 0. A. BAIC I AUC 4354 0.888. 0.888. 0.901
F10.881. 1% miRNA 4175 X 7 JH-4H i F 58 5 i 0T il
& (AUC M 0.941) J71H B R IAR T X 73 18 11 2 %
(AUC /0.842) FlIfHtifl 55 (AUC 70.884) .

20144F, TanZ%[211FH 667 MFEA (261 44 BT 40 ffl Je
B 233 ZHTFREAL R A 173 A fd REXT IR D) R T8



AT o ARATT T S i — A % TR A 1 JH 4 e S
FR A 1R 0T HE 35 110375 FF 4R 145 4T miRNA 35 (4] 25 7 3k
ZAF N E T 8 > miRNA (hsa-miR-206. hsa-miR-
141-3p.  hsa-miR-433-3p.  hsa-miR-1228-5p.
199a-5p. hsa-miR-122-5p. hsa-miR-192-5p. hsa-miR-26a-
5p). WIZRAL (357) FNBGIELL (241) (113845 [l AR 7Y 41
A AUC 43 514 0.887 £10.879, X 5 Zhou %5 [20] /1 4 &
SRl 5 Zhou 201 A A AR Z, X miRNA
A AE X 53 T 400 B g R8N ik e 6 IR (AUC = 0.893)
DL K [X 43 40 o s £ 2 AL BB 3 (AUC = 0.892) 77
TR )L AETE . SR, XA A 55 40 s 7 3
THRMAGERE . 20154F, LinZE[221K% A6 7 —WiRrs, Wl
TR AT EE AR 2 1) miRNA 2145 75 5000 1 P 117 FiF 40 B e 1)
R TEZ ISR FH A0 M 5 P 2 B YA G A
. BRSSO IFR TS (HBsAg) #5415 & Al B
Xof HE S JEAT (BB A B 5 (0 A AN BRI B, AiRAT T2
H 7-miRNA 2H & (miR-29a. miR-29¢. miR-133a. miR-
143. miR-145. miR-192. miR-505) [ IL{% miRNA 43
#(Cmb o XA X o 40 fd B 518 O B
F PR AL 55 1) RSN 74.5%, FrR 1N 89.9%; X [X
oy PPN g 8 3 5 BTG 3 M HBsAg #5415 38 1 R U A
85.7%, HFFEMEN 83.3%. 1% L HE 27 5] 5L 5 51 xf B
Wt WEFRRIN, s RABAENRIRIZHT 12, 9. 6 F13 4N/
S0 T 441 B g 1) R RS 43 ) R 29.6% 48.1%. 48.1% Fil
55.6%.

L3R miRNA [ FCAHEL, 5 S 3 IncRNA VAT
Y LR AR EVIIE AR, HABIRIAS I M 2 .
Wi, 20174F, Yuan%5[23]8H qQRT-PCR Al 1 M STk H ik
HUA 10 AN E 45 28 IncRNA, - 175 20 44 JT 41 B Jeg 763 0
20 2450 B N ZR2H A U0 H 4 > IneRNA, - Bl J5 7E 100 44
JH- 20 B B8 3 A 100 44 0 BRI e 4 gk — 25 4 /N B 3 A
IncRNA (LINC00152. RP11-160H22.5 11 XLOC014172) .
X 31 IncRNA 5 IR 8 VB G (E FINE,  DX 40 JFF 44 i s 2
H 508 8 B A Bl B R 1 AUC 23 514 0.986 Fi
0.985.

hsa-miR-

5. RERERIC

JFF 44 PR 2 — P 5 0 A O (RS P R, o BRI G ]
BB TE g Ty, AR E TRAE AR . BRI,
BE-TA A AR F AR I ARG B 2 R AR G RB S SR — R
B AT A6 A R A0 B A R S . O T BRI — iR,
Liu 55 [241%] FH & B N 893 88 41 VirScan, Xk H 3 F [
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FIREV LT 5 5 B 22 K% (NCI - UMD) &1ETF M
993 1 %5 REBIE 9 A 1) 899 N 1 75U e s R AT T UMY 2 4
Mo MR T —Mii i S baid, B 173 4R/ KM
W 7 FFT 44 e A 2 ) s e B TR A Rl BA BB AIE T 45 5K i
BE AR FE AR T IR UE BAZ1) Hh XU AN A P FFF 4 P e PR 2 Y 35 A
K, FLLEHT AUC N 0.91, iZWilt AUC 5 0.98. Hi#itnid
A TE I AR 2 W0 AT R T A e AR, MEREAL T IR
®H.

6. ZHDF I

B THRAE [ A 1 o7 S i, A I AR A ST
REFREAT 20 TYE, MERSA S IR, 4
Wi, CohenZ§[421HF & T — Ml A % CancerSEEK,
I PE AL cfDNA 1 39 Fh G H A 11 1) 5 AR 7K S SR Aol 8 Fofr oy
WE o« XS RAR @ 61 N A A HHA TR, A
1 T30 55 33 NIRRT, Sk B WREAE K 16 A=A
RAFFE[R . CancerSEEK X AT At R B8 B3k 98%, Bk
e KT 99%. 4R, CancerSEEK F) % 8% B v T I
FE 040, IF BB ST ANON ) R 40 g A RE AR AR D
Ab, AR T/ N B BE VT ST AR IE ) A i A
A 7 Fiefo e 28 284 1) o 1 T 4 A1 [43]

ST P B R R, SR RIE T 2450 i
IARTE 2. Quis[2510F KR T —Fh T4l o 259, &0
EW K DNARAS . CHFWis% G o DNAWKE .. EA T
PR VERIFIEES o X7 VAR A 2KX 23 I 4 s i 3
R0 e B, WP UISRA ) REBE N 85%, H itk N
93%, 1717 38 UF BAZ1) B BH P Fi0IIE A 17% . Chen 55[26] 38 i

4 cfDNA [ 4 AN LR ZHEEAE: ShmC B . KL
FBACATAZ MR BN, JT K T HIFL Gk . XM ITEEX
473 P4 L e R B A0 7 D R e R HERA B, o i 2H 1)
REEN95.42%, FrFtEN97.83%, FHH 5N ANHEARKE
BEFEARAFAE CBFGER . ZHPRFIRA . Child-Pugh i
gy EIED UG IR RE 2 1. PR K/ HIRE FRE)
LK.

1. BE

FRATAE Y 75 5 A 10 S0 JE 40 et 00 AN TR
AR, RSN T AEMERZNE 2w ST, IF
2B 17 B AR DR IR LA v (R R 7y o IX
T 00 2 AR S (- A H AR TR I R L
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B, RESTAEYREMHAUCHM THREES. BT
44 g %) S5 o A DA S A SRAE B0 28 4 v iR R e 1k 8 A )
JoE EE AR, AN EH — b A A b 5 P 2E s 1 7 e A
RUAE RO AR S V7 TR AR SR BRI . B AR 2 4E 2500
HEW TR, FHAFBHEERSTHRHE. 245
AT e AR IR AR ERTR 2. R AR SN R
BEERR T A,

SR SRS WU £ A AR R I R — RO 5 A B [44]
L 5 ARSI A 5T R 2% (Barly Detection Research Network,
EDRND $8E %, XS5 BON: ImRETER R PO A
e AR R IE PRI T A« IR BTPE A 1) B FERIE 7 TS
réfﬁﬁﬁ)mﬁﬂf“f“ﬁmﬁﬁn iI/uqu/JﬁzﬁgﬁH*/\{w
THEIRE T4 X g I
?Hﬂﬂ@%*ﬂ#ﬁ??ﬁﬂﬂ@ﬁﬂ‘] ‘é)'Jo ﬁﬂlﬁfﬁnaﬁiﬁ@ﬁﬁ%S
M, 1ESH B A= br B R P R RE 1A T
PR AFER R X R, jKiT%?UE@ﬁﬁﬁﬁﬁﬁ%B%@ﬁﬁ
PR, %ﬁﬁﬁ*ﬁﬁﬁ%ﬁ?ﬂﬂ%%iﬁﬁ%%’ )l

i LA TS 1 0% AR 5 gk —

AR R A2 Z'KI,/TLE’J"*‘?ﬂﬂ%ﬁiﬂ%‘ﬁ%)ﬂ?ﬁ/ﬁﬁ
W, AR W, BRONARYE W77 R E 4 BECE, Mix
Xof B 0 2 S ) S AT IR 2 TR T (g LR
R TR o B RX — L, R4 R A 2R
Uiy £5 AR R T R R R 82 FH 75 THA LA AT PR 1 ]

(1D BAeABE. Hbs NBEOEFAREEARE,
WA 1M 20 B AL ﬁm@%‘\ AR R E AR

97 P J 9 5 B I A e R S o X e AR AR NN H
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(2) ZFPRIGH AT EYIFR W) A S BRI R AL
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