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Long non-coding DANCR (Inc-DANCR) as biomarker for the diagnosis, prognosis and monitor of

cancer, including but not limited to hepatocellular carcinoma (HCC) is provided herein. In some



1748146

embodiments, the method of evaluating the prognosis of hepatocellular carcinoma (HCC) in a subject
comprises: isolating at least one transcript of Inc-DANCR from a biological sample of a subject; measuring
the test expression level of the at least one transcript of Inc-DANCR; and evaluating the prognosis of
hepatocellular carcinoma of the subject according to the comparison of the test expression level to a control
expression level of the at least one transcript of Inc-DANCR. In some embodiments, a kit for evaluating the
prognosis of hepatocellular carcinoma (HCC) in a subject comprises binding molecules to at least one
transcript of Inc-DANCR, wherein the at least one transcript of Inc-DANCR is exosomal Inc-DANCR.
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PREDICTION OF HCV-RELATED HCC RECURRENCE BY EXOSOMAL

LNC-DANCR LEVELS

(X1

ASCHRAL T AERE (ERERRRIFMEE (HCC)) 28 -~ B KGN
SRS~ B #EIE4RTIEDANCR (Inc-DANCR) - fE—EEHiEI T - 25
4R (HCC) FEERNITAES « REZNEYRE L L E
/b—F& Inc-DANCR #8%% ; B E/V—FE Inc-DANCR Y0V HIER
REE  MRBNEFIAEEZE /) —FE Inc-DANCR YRS RS
IR E AV LIS AR F G s A SRV AT SR TR S - £ — e EHEmH - FRCET
SR TaNE (HCC) TEERVESHE#HE Z/D—F & Inc -DANCR #
BN ES T T EPZED—E Inc-DANCR #§% 47 (% Fl S ok 38

Inc-DANCR -

€39

Long non-coding DANCR (Inc-DANCR) as biomarker for the diagnosis,
prognosis and monitor of cancer, including but not limited to hepatocellular
carcinoma (HCC) is provided herein. In some embodiments, the method of
evaluating the prognosis of hepatocellular carcinoma (HCC) in a subject

comprises: isolating at least one transcript of Inc-DANCR from a biological
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sample of a subject; measuring the test expression level of the at least one
transcript of Inc-DANCR; and evaluating the prognosis of hepatoceltular
carcinoma of the subject according to the comparison of the test expression level
to a control expression level of the at least one transcript of Inc-DANCR. In
some embodiments, a kit for evaluating the prognosis of hepatocellular
carcinoma (HCC) in a subject comprises binding molecules to at least one
transcript of Inc-DANCR, wherein the at least one transcript of Inc-DANCR is

exosomal Inc-DANCR.
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SEHH B AR A &

(AREEER - WF > HOEEED)
[SREH-48] (FoU3ES0)
#5 FH AL 51 38 59 LNC-DANCR £ 2K T8 A HCV £ fiff By HCC 15 5% /
PREDICTION OF HCV-RELATED HCC RECURRENCE BY
EXOSOMAL LNC-DANCR LEVELS

€a-giigr:))|
[0001] ASHARN—TERTETRRIN 7% - SR —EEH

Inc-DANCR {E B AWt AGHSRT4IREE (HCC) By -
[ SeRiEAE ]

[0002] CHIFFXHFH (HCV) B LRATFARTE (HCC) #Y
FERARZ— - MEEZEE » EHN R B 2 A SRR SRR
% o A LAS (WHO) it e2BREF A 3008 4008 N EZXCRIFF R
W (HCV) - fEEREY] A B IRy IgtAse g - B HCV et ABFAEEE
HCV EigEd HCC EbziEi1SE20f55R - RZBIEMERE: HCV IyEE
ZEREIAMEN  TE4E HCV BiFvgsEd HCC HYFEIFREEI A 28
E o

[0003] REHBE - AIFEEBETEZMEMEZE (Interferon-based
Therapy) SEARBRFREE @ YTRESEBLITE - Hit » NEELRILES
FERINEE SN HCC HENWANZEIREER » FHIEELI EZEERIUR
#481) (direct-acting antiviral agent, DAA) SAREA EAVERA, « STHIFFING
tH - F£H HCC J&REIaVEZPHIE DAA JEFEFETHE - 107A SiviER
BER - I BERFEZSRABESE LS SMESE AR

p—
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FHEEE: - F DAA JERIV BB (IR ZEIE 0 % R &R 5 211 S FE

( sustained virologic response, SVR ) 2 » I » 75256 DAA &R RKIE
% #&E HCC ¥{EMEAMATFIHEE HCC BEWEREBENRAGER
FREER - NIt > Z<BEHAREEEITEGAEE HCV Y HCC #YTH
Y SWE Y el

[0004] R#EIE4RES RNA (IncRNA) {RA/NB#E200{EZ HREHIIE
EHE iﬁﬁ%ﬁfﬂ% ErMEGE Ly AR (noise ) » BRAERZR AR
EEHEGK - WSS EalFRIESE - I H LB R GRE DNA {5
(5 & (DNA damage response ) ~ SHRRIERREFEE o N EA-HETRRE FH
EEM > FIFEEE IncRNA EAEFEEELEMG - CEFraEE

(HCC) - 225 K1k » 2 F2AR/K HCV 3FER HCC f1 IncRNA HE
ERNERE - WL - ZEEAE—ERFEIRESEE - BEAE
SR EPRIEEE R B B YR BT

[#HAE]

[0005] ARt T R#EIE4RES DANCR (Inc-DANCR) - HA&{EA
FIRERE (EREERTRN T4 (HCC)) 226 - 7% M ESHIM &P -
AERAAE P IRALAVITEE T TR ) EE RRETETHRIEEERNE S - T
FREBRHE F BN E 2 B A RV RABE T R REEER -

[0006] FE—FEGIH - ATt avE —RE Pl ¥ 5 o AT 4R
HCC FR%AVITE - ITEEE TR - RERNEWE o E D
—7f# Inc-DANCR g%y M8 Z2/)—FE Inc-DANCR SRRV HIE R
HE . MRBZOEREEBEZ E /D —FE Inc-DANCR g0y iR
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B BT S AT

[0007] e—Beriifies 13 ST B P HCCRR R T 5 53
% > Inc-DANCR $E84) (48 MEE#BInc-DANCR » /7380,
%/b—7 Inc-DANCR B3/ EAE (HSEQID NO: 1 2~ 3 RAFTAIHY
PEARTICEFIE ] - TE—LBIRHI - D7 R I S AR
1155 ~ AT SIS N - 12— SoBERIEE » T A BF AR R
RUFF S P AR RS - f— ESSEHEICh - 34/ —F8 Inc-DANCR 8
BT 5 s R ERS S2BPCR (qPCR) A8 5 B
FE (RTPCR) J73% - B51 - HHARNATE R - SIS 47 (SAGE)
SRS ACHIE -

[0008] 7E—Es SAnBERIIE - FEAMIR DG RS SE HCC
HE - RAEAE TR | BRSPS E S —E
lne-DANCR #5471 ; HIS3% %/ —8 Inc-DANCR M3 M= ;
RIS AR ET BT/ 18 Inc DANCR S SR B BHHR
CERAT (S B R AT | AR RS B HCC
(5 - BRIVRIIDE - (L% A SR B R O & -

[0009) fe—Eeggihics » (ERGRERETE HCC ByT7km o
499 )—H Inc DANCR BSR4 08588 Inc-DANCR - 75— B2 H
b YT > IncDANCR E344EA 1 E HISEQ ID NO: 1 -
2+ 3 BT BT o A — BB » T e R
PRSI « 0% - M — BRSNS - fE— BRI - DiaTeS
SR (ST S B I I GE - 15— B BN » 225/

3



1748146

T Inc-DANCR B84 IsR 4235 B (4 [ FIEIIG E 8 PCR (gPCR) -~ S
$EG- OGS IE (RTPCR) J55% - AIEH1 - (Y, RNA S - 2R
FHEEST (SAGE) RAZSHIEFNE -

[0010] FE—EbBFHifIsh » e AN A G IE (P RS

(OLT) ~ &Rz Z 344 (PED) ~ SHEBEIMT (RFA) SRS BEE
(Lt % (TACE) - E— gl - RIMH B LG ez
(radioembolization ) EGEEFEMENENMETRZE - £—EEHHIT > S0BFE T
SEA BB A G A S S LR » LA (5 SR T
BFEMEREERRT (VEGE)  REERKT - Res EORUTHLES
WEE (MAPK) ~ R EHA BT 28 - FF4I4E B HE F/c-MET -
PI3K/PTEN/Akt/ I 9. B %) 5 13 8 Z 280 ( mTOR ) % Wnt/p- $8 & [
(B-Catenin) BE1EY —BRZ(HBS I Hay— RS 55 - T—EEHERI -
ORI AT URERN AR DAA &

(00111 #F -SLSSMNYBRIFIT PGt R —T AN SR 5 T
YRR TER 4 - HESSHZ/0—F Inc DANCR HEYHILEL
Fo G AN TS S M E/)—E Inc-DANCR ##
SWIAS R Inc-DANCR - FE—S B i+ - %% /)— Inc-DANCR
4RY) EAMEE R SEQ ID NO: 1~ 2 ~ 3RAFTAE R Y BHANTREHAFFF -
HE— S BENEI T T AT SRR (R B CTURT 35 P SRR BT 4TS - 75
—ELBEHEHIE  ZHEIE/D—FE Inc-DANCR SESRWIHTLS &5 T E
YIEF - BT - BNEESEE PCR (qPCR) - 7 5% B A By 04 e

(RTPCR) J55%  ZXithft RNA EFF ~ BB (SAGE) HEfE

4
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[0012] [E{47EEE HCV MERAHY HCC B Rthaig ke
ZEERHAIIANE RS DANCR BHVEL/HE -

[0013] [&2 %4k B DANCR 30 & WROCH#7 » H 4 AR
HCV-HCC 1EETEM -

[0014] RE3hREAR=RIKMESIERE DANCR BENVEEN ERE
HCV-HCC 1RERIVITLRE -

[0015] ME4MHEAE S KIEHESNER DANCR &1y HCV-HCC £%
IR TR REOL U AHTRE -

[0016] [B5{4#&H NanoSight NS300 i/ BEAVREINEREA/NREK
BT H=ER AT -

[0017] [Ee6f%IFMERE DANCR RILE - fE DANCR RHE - i
F/FFFERE (T/NT) DANCR RELE - a-fa5iEH (AFP) R - RAgsh
%HE DANCR RIREH ROC 7347 - HMAMAR HCV-HCC {§E7EH -

[EiE5=]

[0018]) FESRARATRE  BHFIRI- AR Ry TR S IR e E
FaBl - TIFFRARE A SR FIN FLL TG - X ERE » AFHEERS
FrAE ARSI EE HAIEE NS E RS -

[0019] ZASCHRHE T RMEJE4RES DANCR (Inc-DANCR) » H{&fER
AFYELRE (EREERR 4R (HCC)) 228 TR K EDHIRVEMIET -
FE—BETERAIT - (ERREEYRRIVIEIRIE/NERE T 19 DANCR R

5
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EHEESE © 107145790
0545 6 HEME

B {435 1% B 488 £ 19 200uL 375 0 F B /NS B STURB . ( exosome
precipitation solution ) 55— ZCHEEAVAERTS NEBEACHITE © T —LESTHERI
A (PR A 7 S SR A SR - AR N RS e B AR T
RS IR G T RESTSINAE T - ETTE R IR - L5
Wiffirt - #& NanoSight NS300 #/BEARs MBS A/ N R BIT =
BT - DEISa-55M0] - Hfah—RKE A 22000l MEREFTEE> =
EEAHTEER o HohESa - 5b~ ScHBIREER - W - HES © THAFE
Y RN BRI ¢ ElSa (FEERL) A/NE160.04120.1 nm > BE 1 38
x10%/ml ; [E5b (FEH2) K/NE176.0£140.8 nm » 82 51.42x10%/ml ; [B]5¢
(BER3) K/NE182.11143.0 nm » B1E & 1.53x10%/ml - & 5dH] ek 1-3
2 BRI L -

[0020] 5% - 1 Trizol UL LoHIS AR/ B BRI
8 RNA DUfE{T DANCR g-PCR - A% 61 pg %ABEHA RN ABE
cDNA B4R EH cDNA « HEERL— A S HETRAIENRT
fE (PCR) - 3/ ABI Prism 7900 B A &0EAT A4 - RIS SR
AL, - SVATEEER ABI 7900 ZSTHKEEEEHPIEIER (C1)
TR IR - A — B BB 3 PCR {ERIHY DANCR 3|
FEAEEESEQIDNO: 1 - 2~ 3R AFT4HR BAAI L RE 5] -

[0021] & FETHIINERE DANCR £HEH HCOV-HCC i
HCC /@& R - BS54 Inc-DANCR B2 HCV HEREEY HCC {EE84ESER
TIEREMS SR LT SRR - 2081 - FEE HCV MERERT HOC B R
B SIS RN N8 DANCR BB RIS T - BISEHEL, -

6
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HiE D EAE S L) DANCR 8 (p<0.001%) -

[0022] & 2857 1" H 5 HCV-HCC {8 38 75 W () 15 1 B 91 w7 58

DANCR 1) ROC 47 EhEr ROC HHERTENITE #8180 1E {1 ( cutoff

value ) {%dCt>-7.5 (IncDANCR-U6 ) « 48 FEifE ( AUC) £0.83 » sBfjfE

268.3 » HIFH 4 /585.7 -
[0023) i -4 ()i FH Kaplan-Meier 77 #r81< » N EH A 5 1518

DANCR ERYETF - HCV-HCCIE B RAYITF. » 357 ~ ST R ERTH

543.39% ~ 75.6% ~ £290.0% » L. 2T - AP HAEKIEE DANCR £HY
EEE SRR R

34.894 ~ 539.59% (EigEl( HR )=3.80 : {S4El& 5 ( C1):2.52-5.84; p<0.001* )

H HCV-HCC (B4 8014 ~ 34 2 53 B £520.2%
&3 A R VA2 A -
=1

{&Ifl’s DANCR &6y HCC {83 (dCT <-7.5,n=89 )

F 1 3 5 8
ER-{IDE SR o 16 30 41 82
ZEN)H B g 73 59 18 H
BIE4(%) 20.2 348 395 498

=2

=iE DANCR 1) HCC Z{E# (dCT>-7.5,n=90)

=2 1 3 5 8

= isOR NIV TS S5 35 67 81 88

A INE L a3 35 23 9 2

B FEE(%) 133 756 90.0 91.3
7
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[0024] A AES 15 DANCR SHEF  4ELRBIYIT 36
ST EESREE SR B4.49 ~ 22.49% ~ K37.7% » fEELZ T Ahdt B
[XIEF2 DANCR EMEE > HIET RBHI1E -~ 3F « RSTEEESEA4 L5

23.4% ~ 12.5% ~ 520.6% (HR=2.20; CI: 1.29-3.89; p=0.004* ) » 44}

MZE3MZF=z4 PR
%3
ffin’% DANCR EMYJELE (dCT <-7.5,n=89)
F 1 3 5 8
RSB E 3 11 27 78
g G s R 86 g 62 11
ZE%(%) 34 123 206 316

=% DANCR EMY%F1-% (dCT > -7.5, n=90)

F 1 3 5 8

RREMERARE 3 21 38 80
SR e B 8" 69 32 10
22 %) 14 224 R 59 3

[0025) [ 4} -

HCV-HCC {83055 e IR 1

7 DANCR [B# ( HR=3.27 :

( HR=1.47; CI. 1.00-2

AT RS R % % 8 Cox
{ERIR

.92-6.03  p<0.0001* )

p=0.03% ) {{8%(y HR ({552 RYfEIRI3 |1

77\TFT @T\Hl

" A R R AR ADE RS ( T/ANT )

Fe S l>65 5%

A7, p=0.05* ) K B-t#{ ( HR=1.53; CI: 1.05-2.25;

5rrl) ZsHEd DANCR 1J2.34 ( ClL:
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1.58-3.45; p<0.0001* ) EARfE(E ( HR=1.71; Cl; 1.17-2.52: p=0.005* )} {i5t&
DANCR {193.80 ( CI: 2.52-5.84; p<0.0001* ) El&#E>655 ( HR=1.67; CI:
1.12-2.49; p=0.011*) 74 h 5 DANCR Y HR ZHH{EIE DANCR
( HR=3.36; CI: 2.02-5.20; p<0.0001* y¥t5> HCV-HCC 185 B A Fesiiy Fa i
M HZH B T/NT DANCR EE# ( HR=2.70; CI: 1.53-5.08; p=0.0004* ) F%
ZS (HR=1.64; Cl1: 1.00-2.45; p=0.015% ) -

xS

4 B BA 2 B 3 BA 4
HR (95% Cl) | P& HR (95% CI) [ P{H HR (95% CIy PH HR (95% CD) | P iH
1.47 ] 1.44 1.67 1.64
0.05% 0.07 * *
Fl>65 B (1.00-2.17) ? (0.98-2.13) -0 aa2249 | YO G oaasy) | 0O
. 1.09 .14 1.13 1.04
AFP &>100 .66 03 5 1.85
B {0.74-1.60) ’ (0.77-1.66) Sl (0.75-1.67) 0.36 (0.70-1.54) 08
1.53 1.71 1.40 1.43
(L03* D03* ) .
AFEEAL {1.05-2.25) (1.17-2.52) 0.003 (0.94-2.08) 010 (0.97-2.12) 0.07
1.17 . 1.25 1.29 1.29 ]
0.58 38 3
RESYHA 0L, IV (0.68-1.8%) (0.75-2.02) 0.38 (0.76-2.11) 0.34 (0.79-2.04) 0.74
1.02 1.03 1.03 1.04
B . 0.37 0.26 22 '
ML (0.97-1.08) ’ (0.98-1.08) ’ (0.98-1.08) 0 (0.99-1.10) 0-10
0.80 0.95 0.81 0.85
0.28 $ 2 41
HEH (0.53-1.21) 10.63-1.46) 081 (0.52-1.26) 0.35 (0.55-1.33) .48
DANCR LE38 3.27 <0.0001* 2.70 0.0004*
[T/NT >1.1 (1.92-6.03) | i i i ) (1.53-5.08) |
9 DANCR ; . A L ; - 31 0.22
dCT > f6.2 (1.58-3.45) (0.85-2.00)
D: d R - 380 <().0001 * 336 <(.0001*
dCT >-7.5 i (2.52-5.84) o (2.20-5.20) |
6
A | _ R 2 B3 1R 4
R HR (95% Cl) | P{H HR (95%CH) | PfE | HR@©5%ChH P fH HR (95%Cl) | P {4
29 ) 1.38 1.42 1.64
] 0.22 0.23 1S ).02%
F#e>65 5% (0.82-2.37) {0.82-2.36) (0.84-2.43) 0.19 (1.10-2.45) 0.0
1.26 1.22 1.28 1.04
0.37 ). 0.3 83
AFP &>100 (0.76-2.09) ’ {0.73-2.03) 044 (0.75-2.15) )36 (0.70-1.54) 83
1.31 .44 1.31 143
0.29 . 1.3 7
HFEE(E (0.79-2.21) 087242 | "0 (0.78-2.25) O3 ez | 00
1,78 2.01 2.02 1.09
v 0.08 )04 ) 046* 0
oy 1L IV (0.93-3.21) {1.05-3.65) 04 (1.05-3.69) 0.046 (0.64-1.80) i
1.00 1.00 0.99 1.00
0.92 0.95 N '
BMI (0.93-1.07) (0.94-1.06) ? (0.94-1.06) 086 (0.94-1.07) 0-10
0.77 (.86 7 hy
BEA 0.36 0 0.60 0.7 0.40 A7 0.4%
(0.44-1.36) (0.48-1.55) (0.43-1.42) (U.48-1.39)
DANCR LE=R 3.23 %5
0.00]17% - - . ~ W
T/NT >1.1 (1.50-8.43) ! (155500 | 000
%8 DANCR ) ) 2.20 0,003+ ] ] 1.35 0.2
dCT >-6.2 (1.32-3.65) (0.90-2.01)
&R DANCR 220 . 201 ;
dCT >-7.5 ) : - - (1.29-3.89) 0.004 (2.02-4.55) «0.0001
9
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8 7518 DANCR b &
p<0.0001* ) -

1.55-5.09; p=0.0004*) X5

[0026]

529h

LARMECIE

T 5B 1Y TECHI S+ ( HR=3.01;

CI:

49 HCV-HCC 4ET-##) HR

2.02-4.55;

H Ol B s/ AEREEE (T/NT ) DANCR [LE#%E ( HR=2.72: CI:

DANCR [£3#-Hf& DANCR

(CI: 1.50-8.43; p=0.0017* ) ~
( HR=2.01; CI: 1.05-3.65; p=0.04* ) ~ 2.2

HETIIVES (

¥3 HCV-HCC {gsnyz2@natil - dlE6Pr

0.831

( AUC=0.694 ) =¢ T/NT DANCR [ (AUC=0.739) -

» Hom P ARAL S DANCR BRI E

%)
g

( HR=1.64;

220 (CI: 1.32-

CI:

HR=2.02; CI: 1.05-3.69; p=0.046* ) -

[ A

Ny -‘-A\ =
DHHT

1.10-2.45; p=0.02*) -

i DANCR

e DANCR

T/NT
s R fiETE DANCR MJPETE HR 75153.23
3.65; p=0.003* ) BRIV HA

0 (CI: 1.29-3.89; p=0.004* ) Bi{y%

DANCR

. fE¥E DANCR Y AUC B

AUC HBREES IO A 2y HCC 2B 2 H AT AFP (AUC =0.419)
x®7
11k fae . P{H
1 Auc | ; % — (9% N 3 !
) 54.0 64.9 77.3 19.0 57.4
R 0.531 8 (44.9-62.9) (51.1-77.1) (69.8-83.4) | (32.8-45.5) | (49.9-64.6) 0.61
g 0604 o2 29 912 91.5 419 519 00001
(34.1-32.0) (80.7-97.1) (82.0-96.2) | (37.8-46.2) | (50.4-65.2)
TNT [ ) 88.9 49,1 79.4 66.7 76.5 -
0.739 I (82.1-93.8) (35.6-62.7) (74.8-83.4) | (53.3-77.8) | (69.7-82.4) 0.0001*
A8 0.831 7.5 0% 3 T ol '3, 33.2 737 <0.0001*
(59.3-76.4) (73.8-93 6) (84.5-95.3) | (48.2-62.0) | (66.7-80.0)
AFP 0.419 3986 97.6 8.93 70.7 62.5 70.3 0.09
(0028] (i { S 11IROC ) #1711 fi (2 B A~ TEFEDANCR AT HE

DANCRTJEL -5

Tl 1585.796 K91,

> TP U

(PPV) 77

W £591.3
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%591.5% » WIFRTHT/R -

[0029]
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