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(57) Abstract: Hepatocellular carcinoma (HCC) progresses in stages, and dysplastic nodules which occur in a chronic liver disease,
particularly high-grade dysplastic nodules, are precancerous lesions and can be seen as an early change in the multistage process
of hepatocarcinogenesis. Since a gradual increase in malignancy through the stage of such dysplastic nodules develops into highly
metastatic and unfavorable-grade liver cancer, recent efforts are focused on early liver cancer diagnosis. To this end, in order to enable
early and etfective diagnosis and prediction of liver cancer, the present invention relates a composition for liver cancer stage diagnosis
and a liver cancer diagnostic kit. Analysis of the expression level of ARD1 according to the present invention is expected to be usetul
for early diagnosis and treatment of liver cancer and identification of the progression stage of liver cancer.

v
ul e
I
2
Sy



WO 2018/048258 A1 {1000 YO0 R0

CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ, EC,
EE, EG, ES, HI, GB, GD, GE, GH, GM, GT, HN, HR, HU,
ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP, KW, KZ,
LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

8 AARFT (EEY RS & 7tsd EE EFY
] A8 e HaE 935}o]): ARIPO (BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), T2FA o} (AM, AZ, BY, KG, KZ, RU, TJ, TM),
# (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

—  TAFALE A S} A (FF A21F3))

— ATHEY B |3 vE Ao FAoln, BN E A
sk A9 o Bt ¥ FAE (13 48.2(h)

— HAANY AEES FE TA (13 5.2)

R.9%A: 7 ]"ﬂ_‘?_%]'f(hepatocelhﬂar carcinoma, HCC)& WA 4 <. o) L
st o]gdA dEe AYHHoZA v A BAe] 7] MEgE B 9y, o9} e o
A Ax; = }Zﬂo}oi HolErt zom B3 7t 27 2 e s o

] wEHo] IEH g} ofd, B g 7ks 2 gypE o AG A g&5d 5 RS 71
kL 7&“ Ad 71 E Oﬂ %3k 742i 1o

,7ekel A a GAE Fetaled 583



WO 2018/048258 PCT/KR2017/009899

o A A
W] Py gk ) F5A e TGS vAZA ) ARDIY] £ 5
7] & H ok

ric
o,
rlo

=)

1> of
2% oo pk

Ty

o ox
o Mo A

)

s

o

L

N

[

<

)

ot

S,

o

fr

%
2oy

-

-_&4

)

o

N

ric

BN

~

2 o

M for 1
«o, ]
Ot
el
o3

=
ox,

T ﬁ, =
>

W

P‘L

.

:
H
iy

N

N
-
O

[2] {EA| 32 ¢F (hepatocellular carcinoma; HCC)-2 A Aol 4] SH A = &gk
|43 2013 A1 Aol o s Sbell o & Abg2] 22.6%7F
b ARG AR 49l Bl G E Th EA| el T 7 vhe A g
Fuo| AR, T AAT 7 gle AV R, s Asl v
ol T aglo] M EekE 2} o] F Ths o W
SR A5k . o) 9 i el it =
H whlE So] A9-E A e E o)A 9l
| 32 9F2 kA utol e v} L& M 3o S A R1IAE THA L
1ah= Ao m el A ol 271X v & o] &80
ol g A A ZFA] AL (surveillance)E A| 3 & o) o] ' &5t
2,670 (HA = A dsteE 27X (e ghxpo] &g o A E

s

Jobh & MU n
R

e rfe fio
BRI
N Y
fo 2o
&

&

2

WO A N N o

2
L
%

i
x

[3] 53

r U
by
2
X
> 1-01'
s
=
Ol
S
Ir
oy

[4] Ao A ke 7)o AEatA s W & Qi uho] SmbA HAbE
Aol A v 52 Q1 271 e Xk

o
2
o
N
N,
=
i3
i
N

royd
N
o

b
i

)
Ot
o
2
Su
>
oo
Ot
k
b
I
)
Su
>
o
o o R
°
e
o
ik
A=)
=
o
)
uv
=
?
4
o
3
=
o
G
B
>
oy
=

2

AALol T}, AFP= 7 gk A
Q3= 715 4ko] 20ng/mLE Al
odov] A FA 839 1+

O|LE BT 4EstFror 9l
, 0] A5 A7} 60%] A LA
7ol =g}l o ufg} 200ng/mLE 7] F O =2

S Agst g ol ni= FA R 125 7} 22900 B w7 E ]

At AFPi= A A 0 2 F 66%2] R 59} 82%°] 5o)knE 2= Ao ®

A Qo] B 7k AL E xIdeke dle A gko] o)

[5] 79 Ao R gHEo] A= oy 7k Xde] E=fo] ¥= ¥A
n}A 2 = Descarboxyprothrombin (DCP), Prothrombin Induced by Vitamin K
Absence II (PIVKA-ID), =] 2! 3} AFP t}] &= AFP (L3 fraction)+- 3, a-fucosidase,
glypican 3, HSP-70 5-°] it} 12} Z2h-2 o 3 QIR 2 A ou] 5 71| 3= Zl 9]
Ofto) AL, @i 0 72 ALE5l QS ] A Z 5 Tf o o} A AE HALR ARG A
Sotal glow, gl A A npAR (Mg 27] Hdsh= A& o] H| §HA <

ST
[ xQ
o
<

o
>
Ot

A Y
O

o
oF
=
Q?

—

.

:



WO 2018/048258 PCT/KR2017/009899

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

L= }%Fﬂ A Olurﬂ J‘r%ﬂ A Jme i g& FA] 4

7F P” ‘J %741 N A s = FAES A e #x)2] 30% o
St E k] 51 )53 B A|2010/0304372% ).

Arrest-defective 1 protein (ARD1)- T}&F 3 Qo A wk& o] F715] o 9l 5-0]
RHarEglom, ohalsE 21 2 o it A A 404901 ek A vt 1y
ARDI10] {HA| E <& Shafel| A ¢ho] ok &), X &, Al " Aol o] gk K&
Faah=Aof] ¥k A4 A Q1 Bl H gk Aot
g o] A e A

1’“2‘# A

tﬂl au)
rlm
10
ri;

o4,
rlo
o
>
rlo
ofN
=
N

o FI-E
s

ol

>

Ir

lo

g

=

MHM&
0 2 lo f
U?‘JELHUN
o R 2 d
g
oo
1oz o
e
e

°
B[]
2 ol
rl

3>

=

o

— O]

Arrest-defective 1 protein) %1 2} 2] %
%21 S xghal=, hek A3 oA Aekg

>

-

O o

L i
il
o

=
i)
o
-
M\

BN

o

wa, *
)

s

o

o2,

e o
N

rhe
ko o po @ il d
>

o,
fo
i)
it
I
)
rlo
X
-_&,
Hu
Hm
i)
ro
BN
s
T BN
o

RD1
F

~~

Arrest-defective 1 protein
o8& 71 E " ke

N

;

il
W, 12
s

oD
ob

oy mo
2
!
o 2
2
e
i
o
o
(o]

2,

rle

U 2o 9A3A e g *@%01] 41 ARDI1 (Arrest-defective
[e]

7] o] uFE =S

L b

—_
=X
[¢]
.
=

=

pr

i ob
> I

BT
m ox
s OT‘J e do 1o

€
@
-

ol o] #3451z 7] &4 HhA = ol el Asta Al
s}

st
ox
ol
S
N
Ao
ol
S
_&
FU
o
[
?>
=
2
é_
@]
Fo*’
Q
=
[¢]
[—
)
=
@]
G
2
4
)
by
1o
_1
_1

ZAE D o)l 5 E9leh= 7k de‘fﬁ D}ﬁl Xl DH-’L 71 EE ;ﬂl*ﬂq

Houlbm o] o] 1o &, A7) ARDI A= HAHT 19 99714 712
ATk

Boulg o] v T o &, A7) ARDL $- A A2 58 =431 2248 ARDI
FARAE SFHAL 7 J= Zdojy = T2 H Y 5 QT

2 g ol T E o &, 47] ARDI T’d HA o +F& SHs = BES



WO 2018/048258 PCT/KR2017/009899

[16]

[17]

[18]

[19]

[20]

[21]

[22]

gk S o) WA EFY el e ek 2A R e R 22 o] T 8o
ARDI (Arrest-defective 1 protein) @2 o] WA TS =4 5H= T Al b) 7] a)
WA o] 3ok A o A o] ARDI WA of W@l gk} ek W 4ol A o] ARDI
vl o MBS W] 3= WA H o) A1 b) WAl A 2] ARDI ¥Hi A
H7Fo] v a2 EE], e o 2 of| A o] ARD1 v A o] - B} ] sl s}o]
Zlol| A e] ARD1 WiiA of Wkg gko] = S425, 119ke] o 37 U] Y

BABE BB EHeHE AL W0 B, 11 T S8 | ES

¢

ja
=

PO
(N

off o o & |

>
%
B T

rhe
— m_il:_l

\

L
=
i
o
Jim
°
a3
o
il
ro,
4>
Ot
ot
rlr
o2t
__>‘~1_LI
e
B
2
)

>
A
O

s
ot

e
ol

= 2 a) A 2R el gk 7R 24
ARDI (Arrest-defective 1 protein) T A o] WA S-S S4 5= ¢, b) H7] a)
7 o] 1kQ A ol A o] ARD1 Wi A o) b gkt Jhok 529 Aol A o] ARDI
ol o] Wk BEE Bl Ek= WA B o) 7] b) @Alel A 9] ARDL vhA
Avfol vl w2 g, 7kl T 27 o] A 9] ARDI ©l A o] & &3} v] sl o]
2ol A o] ARD1 @l o] kel gfo] A3 S5, (1] o %7 o] Ui
HAsh= dAE 23 g A HA TS

¢

ja
=

2

sl N
o jo o2 g |

I
T onL o

N
L
g
P‘L
i
L
2
1o
2
o
B
o
o
it
r
o

2
o

Hol T o2, ] Gl o e S SA 5] g HhHE
53, ELISA(enzyme linked immunosorbent assay), AR W & 321 (RIA:
Radioimmunoassay), AL H & 24 (radioimmunodiffusion),
L - | 2 (Ouchterlony) H S A, 2 A E(rocket) H A A 7] &, 22 HS
A H S A HA H (Immunoprecipitation Assay), H 4| 3173
2] "8 (Complement Fixation Assay), 74l 3 %4 (Fluorescence Activated Cell
Sorter, FACS) 2 w382 X (protein chip). &2 o] Fo] X o 2 g Aei= 17]
ol o] W 4= slon, oo Ay = A2 ol

g o] Wt E 2, QY] AR g s SA e WS A
T EAALNEE(RT-PCR), 4 A2 A AAF 3 & A RE-S(Competitive RT-PCR),
A A ZF A A A} 53 B A WS (Realtime RT-PCR), RNase H. & %41 H(RPA;
RNaseprotection assay), ‘=% &3 & (Northern blotting) & DNA %] ©. & o] F o %
ol A B 7] o) el a5 A

ok Houlbd o g g A Rl o] &l Al Zo 4] ARDI (Arrest-defective 1 protein)
F 28] mRNA = A7 3 27F 29 s v o] ki & S48
A E 25, (Y A ehs A JRA TS Alw gk
L3, & g2 ARDI (Arrest-defective 1 protein) 773 AF2] mRNA HE== 47|
b sRshs e ge) wa e S ashe AFEEE, 19 A8 E
2 9Joko] 907 Fhol Wol WE2 o] Bohiz A S
& 7 EE A&t

o
I T

.

N ol

l_,ﬂ

pS

-

&7 Zl

2

T

-

n X4 Ho
o (m

lo

o x
Ot
Y

oF
=
R

o



WO 2018/048258 PCT/KR2017/009899

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

vjol 7t & g &
A E 25, (Y
Wakolue}, &g &
ARDI1 @A o] =35 S48t & @4, Zhek x18) @A ﬁ%%E% A &gt}

H]—Dfl_C;] i_jil.

ZFA| 3 9 (hepatocellular carcinoma, HCC)-2 A 4 © & 21 8] 5] =n}, 7HA

A Sk A B A ¥ = o] YA AA, 53] aLi-3) o] Y é 75 a4 xJOPtgﬁo;,_;q
vk A bk A mpg o] 2] W E B 4 Qoo - oA A4
A A} Q_}_/\éE7]- < 7Fsto] 40] E7} =2 UJ] TE}Eﬂ T4 &G
al

7] Zket A3
A

A

&

['0 rﬁ

k1
rlo
)
ks
rigt
Ny
o
=
ks
BN
o
G

Z (NT)oll A 2] ARD1

5

5

iy

&

8

=

(@]

%

S

[@]

=

s

z

r.g_t
o te
=)
han _E ME,

=

1
Nk

=

527 (e ghxpe] ghek 24
(Arrest-defective 1 protein) & &

% 38 ARDI -8 9] } 7Hob
wAlal] Slatel, 2 oAl ¢
e Ol ¥ 4k 4 4

5 7] A Y Ol AE 6987 9] THA| LS 22 of] 1 ¢ 3} 5k A&
Al &sle] ARDI Hd H 5 249 Qe 2202 e
o)aL, & 62 o] of fo] FhA| EbE Aol A A3 ¥ ARD1S] HE dE S
528} sfo] Lhebul solh,

L 7& A sket g A gk 2] o) A v Al + (microvascular invasion;
MVDo] EA43}= 75, ARDl Zdlo] & Ak B3 eyl Eo|t},

582 W3 TF X ¥ (koA ARDL A ARV & A RAE

Herd el

2 (NT)l 41 2] ARDI1
& E‘rﬂib Lot
FANE R YES Aol o) BAY L

A5 Z 6987 9] clinical characteristicsS

o g0
ok
0 2
_xi

I

% o
L

s /
=
o
%
rO

2215 9] tumor characteristics =

i

=
ALY
>,
i)
=
0%
N
i of

g 4
[e]

-

b= "/H’\Lofﬁ ﬂg‘ﬁ%‘}—ﬁoﬂﬁ ARD19] & o] 2 1ol A gkt
T & AEE (survival rate)©] S
5 11:2 gheke] A et ARl o] A



1
HA

9] clinical
[e)

=

—

PCT/KR2017/009899
SR

= o] 5] ARD1 mRNA2] #|2-&
| A4 471 ARD1I mRNA2] & o]

A A7 (DN), 71¢] 2L S (hepatocellular

F 32 (HCC)9] ARD1 el A=

e}
i
ZFe] ARD1 #

(grade)°l] w2} ARD19] &

=

4

|

[e)

=

-
i

3}
(High-grade DN)oll 4] ARD12] %-& "] &o] £¢]

A} (DN) 2} 3ES
e FH

L

H

}

O
T«

LR = ol

YEMY &= ol
2] (Normal)®l| 4] ©]

_?,’I

=

=

[e)

=

3z
quantitative RT-PCR

T .

T
T .

o A

12
carcinoma; HCC) 2. & ¥ A| 7}
% 15
e

characteristics

-
i

1

=

WO 2018/048258
=)

[34]
[37]

K

—_
o

i

wK

[39]
[41]

N

ARDI (Arrest-defective 1 protein) -7 2} 2]

o]
e

=

[42]

Mo

—_
o

i:l
ol
N
i

ARDI (Arrest-defective 1 protein) F % A} 7} & -8 %

[e]
-

=

=

v 7}

[43]

6

7] ARD1 & =}9]

of YeRf AT

=1

il

ol
=

719 d e A

od
“

N

o
ol
Hiu

o] 4 S % ARDI9]

=
=

ol A

[46]



PCT/KR2017/009899

151 o (A Al o] 4 F3), B3 quantitative

ks)

|

[e)
Rl

WO 2018/048258

o = 5 g = o oy
X oo _w  F 5 2 qorWE T 3= qoruﬁ Htﬁmﬂ
o e N =™ N " o= 5 Em — 9 = i
P PP e ToT LT L Twd oL Tel
NS E ﬂmHWWW% ﬂmHWW@w ﬁ@ﬂ% =
- NN Hlodo N 2T T N 2% "= o
B = —_—— ™ o T ~
@ T gp MITEIBETL NMENSETE ﬁﬂmﬁ_m” %
PL)_~oEqATﬂL T EAHWM@ G EAHWMTS WWNZ_]
PN e LB LTT e ARG TT L Bep T
0" 2 oy o} o | S~ (O a0 N 2w N =3 vl Gy
ﬂ_l X AT]#.AI‘W,._ O_u [n70) H_Al N - 7L O_u [n70) H_Al N 9‘Aluﬂ E#E X
0 R e R e B s e o O oge R
i A T R L R S . T R
TRE S S e N B e I S P o 3
ﬂﬂaﬂwLA.mmuz]o%aowo)m%i xﬁaowo)m%_é %ﬁ_ww o
< T W ENTMpE 2<d o Mmke<ded DF D
SE®E . 8- e <m0 PR imge BoPa om
Rw%%%m%%mﬁ_%maﬁmﬂﬂ% Muaamawomﬂﬂd MMmEJ =
g~ L e 2N < wr ~NooT LAY AR
ey XEETme R 0T g prR T EE L, TE Y
o .u_ _“ﬂ\"'_\'_ _“ﬂ""_\'_ o .O
Raﬁm_%@mg%ﬂum&Aw_ﬁ TEIKTEN @Y 2
< o B ) T = N T = N . o X T o
o or = M Zop R ) R AN - T
Vﬂaluﬂ%tﬁyﬁvﬂ.mlﬁﬁﬁﬁr H.mlwr:ﬁﬁ:or ﬂwum.;lo,_ N
M B8P ERTE 22T yw 2O uTaw VL 2
LTS pPH ESE LM MEZEEEM o E N2
s oW ENZEER g RN o EoaRN - 5 DTS
SR EdFERRT 2ra 8 T2xag 8T LPadml
_ﬂﬂoﬁllA_a_.mu@wWo_eaTA% @wWo_euTA% ﬂ‘_mﬂAzL_ﬂuM
M% g Am o ooy NG R o M TR g g F R R
pEBETEROLE IR PINEETE en Wy
T LE T bamwEs T FTheawmT R WYKL
on_m_maﬂlﬂ_ﬁ%mﬂém%mZ_mﬂmﬂE.%dlutMn\Z_mﬂmﬂﬁﬂ%dl,moEﬁﬂﬁuT%mo
O-aTaslggrodlupg gy pFrsw
T2 E NV TNy SRFTBF RO oy BT A B GO Hoog BT D g
& < N N ™o < TN ET < T NRT T T W

[48]
[49]
[52]
[53]

T
~L-

-

), A1, FAA,

[e)

=

she] 2k Al A F7}

5

oF
=

13k, A Al ol v

12 9
e eto] =

=

I
=
3
=

T
T .

1 v+8 v} (diagnosis marker)" & 7+
)
A

o

HX

[e)

b
Hol&

A~
T

2

1

1
2

T

w3
ks

|

A
L4

[54]



WO 2018/048258 PCT/KR2017/009899

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

13

jus)
-

S

R
N
ok
)
o
o
N,
>
=~
=

do
L
;Y
I
)
2
T
fols
it
N,
-
k)
N,
)
12
o
»
iy
2
e
3

i oly 4
oxl rle
2 A o poh Al

O oF T

2
T =42 ARDl 9@ A S So] 4 :
ol Al msefolm iz A AFF 30d Ak B vHA = Ak M 2

& (template) 7 F71°8S AL = oL HET ) E 7HH 5AMS
|H o= 7] 5g sk &2 A LS e, Zetoln = A4 g
LLoA TS (5, DNA S8 EL EE FHAER)S 98
ol 47 W Ao B B 2 v 0] E 9] EA)shel A DNA

2

e 40 o
1 7 e
PO
N

wa, o
2
Y2

>

o >
oX 1% off %

g

I
rie
s o
=)
29
_a

55509 mRNASH 5014 AR o8 4 9 A% 4 9
= §17]l ) 938HE RNA B3 DNA 59 2t W & of v 3
4] (Labelling)¥1©] 1014 574 mRNAS] EA) F-55 &R13 = doh
TZEE il wEUQLEE T2 H W) DNA (single stranded DNA) 22 H |
o] % 2] DNA (double stranded DNA) S22 B RNA Z 2B 2o g & A 2td
Qe A5 el Y 2 EAE 20 Gl 3AH AL V|2
W sk = o]q_

=
A
i,
éo

¢
O

rle
T
z

Dy
o

EREEN
ol :>L
f

0 o
-_&,
(e
o2t
(o
oX,
iz
it

o 2,
E‘:
roo
>
A
it

e

Am

ied
a3

0,

L

g el 4, s b o) el Sol
lsb, hE g, 92 E A 2 A2 )

Ot
-

B o M

ol ol
r
ol _E r o o

o
‘_&4
i
1o
o

ric
3
oo U | Om}om]oi2

2 o
N
O
e
= P
ol %
o 2

ul

0, 1
e
do X
[-'>~1 HJR
Mo °
& o Jo
2

Dy

rlo

O%

fiu)

P g
=
hu
I
1
o
=
0%,
HH

rie
o [}
RNy

e
-_&4
A
-_&4
o
L

=

1% W= g0

1o
o

{0l

O
-

0]

©
=

o & 0o e
0]

2 ox

°
ot <y
%)
N
[e]
v
r
o N
off o @ T
>
E 12

&,
fo I
o
I
p‘L
~
o
0%
IS

0o

2
il
ol
P,
N
0]
I~
O
-,
iy,
-_&4
»
h=)
o
kd
[
kd
jirs)
o
m

-

R oy )

[y of §°1£ e
A
e

ofu] glo] E, FhujH] o] E 35) 1= s ¥ 1A A
2FZUE[ RO 0]E §)R 2 W] 9l
o] & ol Mol A ARDI (Arrest-defective 1 protein)
AR 7Y A k= il o M EE A5k
A3 BRAFHH S A3

ek B %‘%‘ 2 ARDI (Arrest-defective 1 protein) F % A} 2] mRNA & 7]
A7 A 8k v A o] A ES S5 AMEE E, A Ad g

-

H l-tl
> I

,1 B
o
b
i
b
[
b &

> ft

HU
hu
to
-
©
j m
1~H

1A

]

m
Wi

7

o
N, F
_|>i
o
3
~
Z,
> ro
H
ule
o

o Jo é“.:

T
)
K
=
ot
Ir
N}
o
O
4
2

o



WO 2018/048258 PCT/KR2017/009899

[63]

[64]

[65]

[66]

[67]

[68]

dm 2y
=

o

)

L

O

©,

o

e

oX |m
N
N,
e ¢
2
e
oo flo
N
m
i
2
ok 1
)

;

o, M
E ol
-

re
02 ¥ o rir

i)

lo

qorn o f
o

kel 5 A s o) S

o
o
>
i

:
L

N

-
o
=

Su
>
o o
o 2 af jo 2 n jo

N of
P o

2
N
L
g
o
ot
Su
>
o
o
kel

o ok
r
_@

re
g

9
firom o i
=2
2

B
9
O
e
s
2
é
o
ﬂr
I
roal g
rlo
o
9

= ARDI1 ‘rrqu}g] gl
ol X1l o=
IS IS T P e
F 22 A E A A7 73 Al mRNA EA4] o] 91 233
J o %, mRNAY & SA4sto] o] FoXIt}. o] & 9 gt
0, A T a2 EEE (RT-PCR), 4 A 4 o HAF 53 408 (Competitive
RT-PCR), 2 A7t 9 AA} 53 & A HF-E (Realtime RT-PCR), RNase H. & +#-4] HH
(RPA; RNase protection assay), =% & 5% (Northern blotting), DNA % & ©]
Ao}, o]of) A ghE = Z1-E of T

Bk fAAe] £EE S sk A g A sh = kel 2

o2

ot N
fg

A=)

| I

iﬂlﬂveaﬂoﬂﬁ,iﬂ‘rolﬂi 7 Az ZEHO|T $ oA " Al
QPEI Al 2 e v 7} ghe=-=12] 1714 9 A) ol ol &l RNA el %4 A Azt
EA8E o), g LHoﬂ/q 719 %) © & mRNAS} RNA: & ] 517
el Ro)gA o YA 8l &=, wEULEERYI AL 2 A YR
S E AAST S E= B4 Aol ok e AL
FAF AR AL 7HA 4 9t} o] e Al A 28] 317 = mRNA )
3= A8l 8kl mRNA®] 2~Ee}o] 22 Wo] %] & A A31= mRNA 9]
g stz 5= 9lt
| A ek g S o) ¢ 1heke] 18 o] HE gl E}r] 9l st
7F 22 A o) A —“5: g_;ngq %ﬁﬂi%’rﬂ LA wh A o] EAf o e kg
= & SAste] o] Fo| Xtk o] & 7 E4

r= M

e

&7

6T oox %
MR ork
2 o ox o
ol oX, BTN
oo

2

rle
e

= d=d S 5 ELISA (enzyme linked immunosorbent assay),

o 5-4] (RIA: Radioimmunoassay), "A} H &} gFAFH
(radioimmunodiffusion), 2§78 21 (Ouchterlony) H & Z4HH | 2 A E (rocket)
Wy A7) g%, 22 W] oA w2 A (Immunoprecipitation Assay),

B A 2174 54 (Complement Fixation Assay), -] 3 %2 (Fluorescence
Activated Cell Sorter, FACS), @2 %] (protein chip) & ©] )21 o] 2 A g+ =
A& ol o) g ol A vl A Wy =S Sk AlA = vtEA sl

lo
RIS
rol ok

Al

4 b= A2, E4,
=

o
%%H]

Olt
o m

1
o

HJ

=}

o
11



WO 2018/048258 PCT/KR2017/009899
AR} gon], Felgerd B AN 98] A Ay S AT 5 gL
Aol th

[69]

[77]

[78]
[79]
[80]

= g ol A mo] g A A o] g, 19943 world congress of gastroenterology 1] A1
working international party 2] 2] & A X A Ao 2 A, oA A4
(dysplastic nodule; DN)2 & A 224 1= A Q1A b4 14| 2H 8] A 7g 5}

of e 1} PO FAE FFo] WA b5 o] rhis A B S

THe T BAoIt olFA AALE o] FAAE T 4 1mm ©] /o] 1He
A o= gk ofd o] A kA A7 glom it (- W Foll A
AT, SQF AN o] A A S R T (xR A I A A S ol
S At o] EEHA Y= 53 E& Ko, o] A B A& (dysplastic foci)=
74 1mm o] &Fe] FHA E P 0 = o] PAI 2 v SR gk of A o] £ 54
A2 gl Ae XAk, Ad Imm o] -2 o] @A A- =, 11 olstE
olgd MAR Gt o RN o] P AdZ Wk Al B A= T a0l
o=t

ol &}, & g o] o]s| & 57| fl5to] vpEA g A Ao & A A gk} ey
at7] o] AAldli= E i S Bu g A olalslr] flake] Alw s = A, 6]
A ool oaff & g o] W&o g ¥ 1= A2 ot}

[EA] 4]

AR 1. P A D 2 T xF o A 2] ARDL EHE 4 §9l

1-1L A &89 £ (23 A2)

169 9] StAtE2 R E (F 22 A ES AT 2 AA el A ARgE 7] 24
MEES Aol dgd-ra e 3o 518 2 Aoy, 47

S~

L= > ]
VA E 2R 5o & WSkt 7 Aol

2
=
o

o
=
Mool oo g w5 AL

EA A= 8b7] # 1o ER S
1

30
o

[321]
iR SAA]
A& (d, H1+SD) 59+11.5
38 (M:F) 12:4
AW F 718
¥ <! (HBV/HCV/NBNC) 12/1/3
HCC =17] (cm, rnage) 1.4~11.8
#1eE B2} (F 16W) 54 A
1-2. 7+d = A oA 2] ARD1 #E F7} &<l




10

WO 2018/048258 PCT/KR2017/009899
[81] ARDI (Arrest-defective 1 protein)®] & S E135}17] ¢ 35}e], 7] AA] <
-1e] A o} o] gk} ShA) 7hak ) B 7hek T A & A H 5ol 5] 5} Lol

[82]

[83]

[84]
[85]
[86]

[87]

[88]
[89]

[90]
[91]

28591 o}
el ek gkt =A L ko 22 S M| 838l T (lysis buffer) ol A
Hl A ekE9d E}7L/\H—Lw4oug,]

= F 7 sle] WA (denaturat1on) AlZ1 3 SDS-PAGE

71954 Qfﬁ l"i*‘j/] St o] & U EZ A & 2 2 9 (nitrocellulose
F ARD1 A & 1:30009] H] &= & A5} 4 °CollA] 16 A1,
HRP = L ¥ ZX} ﬂxﬂg ol A 1 AIRE §EE AT F] 5L, & o] ] #] HA] 7]
(LAS-4000) = HRP 84S =483t} Image ] T2 13& o] &3lo] 2%
ARD1 ¥i = 2] WA E v E ] (densitometry)E =74 310] ARD19] W& &8 A &3}
shol o, 2 vl o 2 WIE | (vinculin)S B &8l EE3)8E3H
T AR %12 20 UeER uls} o), 7ok W 2 A of) b) &) 7kt 27 o)) A
ARDI19] W& o] Z7}151, ARDI19] W& Z7}E o] E42 MM L £ 9
o}

] A d #A 2 9 (microvascular invasion)©| 5 7Fsh= 7 k2 &2135H A

AR 2 A M WH S 25 ARDL A #HE §91

H & 3} 814 A (immunohistochemical staining)< ©]-8-3j] ARD12] W& &
gIstr] Hsle], A t A= 9] tissue microarray block =2 ol 4] OptiView
DAB IHC Detection Kit (Ventana Medical System)E- ©]-83}9] Bench Mark XT
automatic immunostaining device (Ventana Medical System, Tucson, AZ)l 4]
Az A 9] %] Fl el wte} ARD1 &A| (Ab155687, abcam, CAMBRIDGE, UK)<]
HAgted S Aldstqitt. 24 224 9] A3 (4 umy= A A Fe
Eefo] = Aol Q1 T, Lol A 1037, 65°C 15 W] o] B of] A 20471
Az&AH T 71, CC1 bufferE 32377+ €] ¢+ th&, ARD1 IA & o] 83}
Z 2 F 2 AAX] (antoimmunostainer) ) A 16%-7F 3 A A T}

719 o] HA st Mg Al gt 3 ARDI W Mo A= HAA Al
T WY G HA S Bol= AEY &R A=, B AlETH A E

3 v

AAE) X] ¢Fi= 7 3= none; D9 A E7F A A7AS Ho| AW 1 H| 89
135 94 &= A5 1+(+) AA ] 173904 2/3AF2] B & & Hol= A5 2+
(++); 2/30]2 A E7F A g8 G Ao A kA A7 Hol= AL S 34(++h)E
Aot

A4 3.ARD1 2 #HAH NG = F ANE I AES ALo] o] AHA
Bna



WO 2018/048258 PCT/KR2017/009899

[92]

[93]
[94]
[95]

[96]

[97]

[98]

[99]
[100]
[101]

A s otk 239 4= A o AR k35 % 6987 2 clinical
characteristics 7} tumor characteristics S 72} L e A o| o}, HA| Z e 9] 547 1}
ARD1 W93}t A b3l g & Alo] o] AgkAd o thsl & 7talr] 95t 4]
A8 Ao (A EGE A2 o] GEl A Aol 20 V[ AE WH R BE
ZEA| 3£ QF& tissue microarray block 2] o] 5] ARD1 & (Ab155687, abcam,
CAMBRIDGE, UK)®| ¥ 3}8}¢] A2 A 8] 51l vt

1 A3, & 50 YR vRef ol S A EEE 2o A 9] ARD1 T
57t dolstgl o, ARD1 el g 5ol whet Ao AtE S dl 7h e
1502 Yim 4 AT, nothing; +, <1/3; ++, 1/3 ~ 2/3; +++, >2/3). &= 6
71 9) o] ZEM EQhE Aol A i B ARDI1S] W g 52 5} 5)o]

verd Aol

(@]

pan e}

sk wl, v A A fo] S48 49, ARDL o] %= 4T
3 ARD1 %

&7 AitEs e, FH T F A4 &2 ke SAbE <l AlA ARD1 4]
ol
w3, AT E, 2 AS & iAo les AAME .

AA e 4. ket J 3 GA o] W& ARD1 S ) 891

ZEeke] AdAQl o] A A4 (displastic nodule; DN)°l| 4] 2] ARD1 @2 -& 7t
A7 22 (Normal liver) 2 7F¢F 2 2] (hepatocellular carcinoma; HCC)¥} H] 15} 7]
et A stA 0w X o|FA] Ad 519 [A7E) o] d A A4
(Low-grade DN) 208 (39%); 2L+-3} o] & 4] 24 (High-grade DN) 31 (61%)] <]
ARD1 gl 55 g 7sl gl oy, o &f ghA| 2261 o] THA| E4E ShAtE H



12

WO 2018/048258 PCT/KR2017/009899

[102]

[103]

[104]

[105]

[106]

[107]
[108]

[109]

418 o] AAFele] kAo A ¢] ARDI A LS v HASHTh & 118 A

218 ) A5 9] clinical characteristics= Y EFU = E o]t}
-2 A 73} o] A ‘A4 (Low-grade displastic nodule)l| A 2113} ©] & A
High-grade displastic nodule)< 71} It = of & Aol A A
=, A7 HAHANA T MEE T M EAA AR} v dghEE
3} (dedifferentiation) 7} ¥ A 2 © & A A 3] Aoji}ar, o] ufe} oAl 1=
Fste], vl Al & 3 % f-(microvascular invasion)©] £ A5}l A o] =7}
StwvE £X] 2 e E WA "o
7] Al o] 29] ¥bH ol whel, W o s} ek el & Al sto] 1keke] %)
2 ARD19] && 18 Ak A, 5 1200 e v} o),
2] (Normal)ol| A o] & Al A4 (DN), 28] 3 1+ (HCC)L & 7Hebo]
1525 ARD19| W&l #o] F7hehE &elstaitt. gk, &= 139 vebdl uheh
o], o]® A AA 3HApe} 7FSF Fh4to] ARD] WHa A w2 8] 5tg-S o, 7o
Z}o] ARD1 #+d A w71 o] 8 A A4 gkzafo H]slo] U] iz AM S
o Al
ob-2 ¢, & 140l YER vpe} o], o] A A d o] 315 (grade)ol] W
ARD19] ¥ H & d#ell S v, 233} o] 34 24 (High-grade DN)°I| A
ARD19] e ] o] oot st AMd & gl = A
A7 AREE TR, (P AAdERA A A o|FA] Ad, aegla gz o R
AxF WA 7 X3 = gEQho] oFAd 5} ¥ o] Z=E ARD19
AR S BE e = lEnh O] = ARD1 ¥ #d
AEE 7-A43s5ta

[-4\1
— 12

bl HE o
..

o
_EL QlN
i

],

o L A T
N

2o
2
ox

3

ot
m“‘ N2

31

o

s rkﬁ m\; oo

~ i

2

—-=
ek ey e A 2tk %Ei Ol%% T & AAFRH

A5 FH MEAA S ARDI HF ¥ g3l

271 Al 2] Wi ol whE W o stehel A ik dtalo) ofy g, o Al E S

Tl 5= ARDL 9 w8 g aksto] ks Xld = lEA] o R E
:@_}Jg} | 138k, 81719} o] A3k

WA, A A 25 2500 rpmol| A 5% & <F A28 31 371 9] - [hematocrit

(o} %), buffy coat (F7+5), plasma (%35)]| 2 28t} 1t A%
A4S A 73 F, buffy coatE ZAAH A ¥ 810 1.5ml FHe AT
—mj/] Sl buffy coatE RBC lysis bufferol] A& Al A, 4o 1= A4 FE &3 A
2, TFA] 2500 rpmeol) A 53-7F A F-2] SFo] RBC lysis bufferE A 7 3}j A 3E
2= (pellet)y = A T, 0] pellet-S- TRIzol reagent= 23] 5} ] RNAE 1
2ug2] RNAE MMLYV reverse transcriptase (Promega) 2 & 2 A}51o], cDNAE
AoJ 1t} 21 F, StepOnePlus real-time PCR system (Applied Biosystems)Z
AF-&3}19], quantitative real-time PCR-E <3 3l mRNA 73t & (Relative quantity)<
%4351 th. mRNA At &2 GAPDHE 1383} 31 ).

|

N

;



13

PCT/KR2017/009899

WO 2018/048258

o] ARDI mRNA #|2-&

=3

KeN
=

o] 4] quantitative RT-PCR
I}, 5 1590 vpeR vhe) o]tz ol 1] 3§

e A

3}
2,

ol

[111]

—_
o

wir

ol
+

T
3

Al
=

3t

T

Aot Z1e] L2 o) Aol A 7] %

o},

o
=

3o}

3

EERY

al

K

kel

o] o}

Y o 87F5

o

To-

i
i:l

—_—

wK

[113]

wK

—_
o

ol



PCT/KR2017/009899

14

AT

ARDI (Arrest-defective 1 protein) -7 2} 2]

WO 2018/048258

X

N

|

B

2T

[

o 4714

H3E |

ol
=

A

T .

T

o 91ofA,
o 91ofA,

1

[e]
1

[e}

q.

q.

A1
A1

&7 ARDI 72}

|
|
|

}2

[e]
}3

[e]
F4

[e}

q.

q.

q.

Q_—rL
Q_—rL
Q_—rL

3|

A

3|

A

o
o
€

[
[
[

—_
o

N
ol

ARDI (Arrest-defective 1 protein)

|
|

)5
- 6

q.

q.

Q_—rL
Q_—rL

3|

A

(e}
€

[
[

23!

O =

T

g

=

o3
T

o] o
o 91ofA,

O
o A 2] ARD1 ¥

o A 2] ARD1 ¥

7] 3k
2

q.

=
=

2]
A6
2]

[}
(Arrest-defective 1 protein)

(Arrest-defective 1 protein)
b) A7

Z2 ol A 2] ARDI
Z2joll A 2l ARDI1 ¥

z
s

A

|

[e}

q.

Q_—rL

3|

8

e



WO 2018/048258 PCT/KR2017/009899

[47% 9]

[7d7-8 10]

74738} 11]

[7d -3} 12]

(7478 13]

7] e el AT Sehs] AT e d2H B2,
ELISA(enzyme linked immunosorbent assay), %A A & 72 (RIA:
Radioimmunoassay), AL H o @4 (radioimmunodiffusion),
Q57 H 21 (Ouchterlony) H & &4, 2 A E(rocket) H 9 A 7] 4

&
Z2) He A Al A A KA H (Immunoprecipitation Assay), H. 2| 31179

T
LA

A1 1 (Complement Fixation Assay), 74| 3 421 (Fluorescence Activated

Cell Sorter, FACS) 2 w12 X (protein chip) &2 o] F o] X 0 2 H-F
A 17 o] o] Wl s 5 0= s, (Hge] A EE5A S 9l
ARA .

g3 A felle] &l A Z o 4] ARDI (Arrest-defective 1 protein) -7 A2
mRNA 3= 7] F- 327 29 ok @A o) el gF g S48
GAE 2gshe, Y ks A g g BA .

ARDI (Arrest-defective 1 protein) 7% AF2] mRNA H== /37| 7 27}
A ets Ao A ES S AREE =, A X

ARD1 (Arrest-defective 1 protein) 772 A} 2] 4~ == ARDI @92 9
TFTe S 22 E X5k g A8 i Ad8 24 ES
Aol F-of b= DA E L3 Feki=, (kb A& v by

ARD1 (Arrest-defective 1 protein) 772 A} 2] 4~ == ARDI @92 9

TLe S48k 2249, e A @A AdE L



1/12

WO 2018/048258 PCT/KR2017/009899

MW #M#5 #
TNT TNT TNT TNT TNT

_ Vineulin

#1 #8 #9 #Mo. N

TNT TNT TNT TNT TNT

#2  #13  #4 #1516

TNT TNT TNT TNT TNT

- ARD1

Vineulin

¥ W7 w8 89 yﬂﬂ #11 812 813 814 915 #’16'

[eAB] LONY BalleaY



2/12

PCT/KR2017/009899

WO 2018/048258

{aBues ueipaw,




3/12

PCT/KR2017/009899

WO 2018/048258

fpfuesy vripsi,




4/12

PCT/KR2017/009899

WO 2018/048258

s955013 D0H W Bliuiels jeileypolsijountu Tayy



5/12

PCT/KR2017/009899

WO 2018/048258

syueped z i(+) TAQYY-
sanssi3 4aal] bulpunoiing .

uorssaidxs 1agy



6/12

PCT/KR2017/009899

WO 2018/048258

1000 =4

%001 %08 %09 %0¥ %0 %0

EMCO_mm>C_ Jejndsenoniwl R HD%Q



7712

PCT/KR2017/009899

WO 2018/048258

%001

1000 > d

%08 %09 %0 %0C %0

++)m (+)m (=

JeIUBIBHIP @ TAYY

Ghp=u
NI 3pRID

£oi=u
11 3peio



8/12

PCT/KR2017/009899

WO 2018/048258

po=u ()

§91=u ‘(+1)

gze=u ‘(+7)
62=U “(+¢)

aE
i

{syuow} uegeing

%wﬂ 6t m%& »'WZ ezt

S
5

ze
£

1
1)

"
i

]

500 >d

T

Lau

L4

i

sa3E1 BousLoNa: sanesadoisod aanenwng

[5=10]

taln e

DT Sl TEL B pRL 0L % L osy 2 @

; A ! i t i i 3 3 i I
=3

00> d
el X3
6l=u ‘{+g}

: L§ 0
=]
i
L%

uoissaidxa TQUY

BB R



9/12

PCT/KR2017/009899

WO 2018/048258

[5=11]

S213s1493dRIBYD [EDIU]D

{abBuesy uepaiu,




WO 2018/048258

[5=12]

# Negative

rexpression

ARD1 ove

0%

10/12

HCC
(N=226}

DN

(N=51)

Normal
liver (N

=4)

PCT/KR2017/009899



11/12

PCT/KR2017/009899

WO 2018/048258

[5=13]

{9Z7=N) DDH (15=N) NG

%0

%0Z

%0v

%09

%08

- %001

1000 >d

—

4
55H @ NG Usemiaq uoissaidxs 1quy Jo 984bag 1

(1e=N) (0z=N)
NG speib-ybiH  NQ speib-mo

2

%0

%0C

BMNSO4

snebaNg T %0¥

%09

%08

%001

100 >4

Nd Y3im sjuaied Ul UOISSaIdXaIan0 1auY



WO 2018/048258

i

Relative Guartity
o

)
&

S AT B x5 6A 80

12/12

By P

L Wev  Mcc =

HLL

12

PCT/KR2017/009899



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2017/009899

AL

CLASSIFICATION OF SUBJECT MATTER

CI20 1/58(2006.010, GOIN 33/3742006.61)

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Ciz2Q 1/68; A61K 38/00; GOIN 33/574

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC a5 above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

el OMPASS (KIPO internal) & Keywords: ARD, Arrest-defective 1 protein, liver cancer, prognostic diagnosis, kit

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X HUANG, G. -L. et ab., "LOH Analysis of Genes around D452964 {dentifies ARDIB asa 1-11,13
Prognostic Predictor of Hepatocellnlar Carcinoma”, World foumnal of Gastroenterology.,
28 April 2010, vol. 16, no. 16, pages 2046-2054
See pages 2052-2053; abstract.
X MIDORIKAWA, Y. et al., "[dentification of Genes Associated with Dedifferentiation of 1-11,13
Hepatocellular Carcinoma with Expression Profiling Analysis”, Jpn. J. Cancer Res.,
June 2002, vol. 93, pages 636-643
See pages 637-038; abstract,
X SHIM. I. H. et al,, "Clinical Implications of Arrest-defective Protein 1 Expression in 1-11,13
HepatoceHular Carcinoma: a Novel Predictor of Microvascular Invasion”, Drigestive
Diseases, December 2012, vol. 30, pages 603-608
See abstract.
X YU, M. et al., "Immmunohistochermical Analysis of Homan Arrest-defective-1 Expressed in 1-11,13
Cancers in Vive", Oncology Reports, 2009, vol. 21, pages 909-915
See table 1; abstract.

Further documents are listed in the continuation of Box C.

See patent family annex.

*

N

o

«p

“y

“pr

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

w

wy?

oy

R

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

12 JANUARY 2018 (12.01.2018)

Date of mailing of the international search report

15 JANUARY 2018 (15.01.2018)

Name and mailing address of the [SA/KR

Kerean Intellecial Property Office
Gaovernment Cowplex-Dagjeon, 189 Seonsa-ro, Daejeon 302-701,
Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2017/009899

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

See claim 1.

Catepory* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A KR 10-2004-0047674 A (KIM, Kyn Won) 03 June 2004 1-11,13

Form PCT/ISA/210 {continvation of second sheet} (January 2015}




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2017/009899

Box Ne. I {Ohservations where certain clabms were found pnsearchable (Continuation of em 2 of first sheet}

This international search report has not been established in respect of certain claims under Article 17{2)(a) for the following reasons:

1. M Claims Nos.: 12
becanse they relate to subject matter not required o be searched by this Authority, namely:
Claim 12 pertains to a method for treatment of the human body, and thus pertains to subject matter on which the
International Searching Anthority is not required to carry out an international search under the provisions of PCT Article 17

(2xa)(i) and PCT Rule 39.1(iv).

2. E Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. E Claims Nos.:

because they are dependent claims and are not drafted 1n accordance with the second and third sentences of Rule 6.4(a).

Box No. 1 Observations where unity of invention is lacking (Continaation of item 3 of first sheet)

=

his International Searching Authority found multiple inventions in this international application, as follows:

1. CE As all required additional search fees were timiely paid by the applicant, this international search report covers all searchable
claims.

O

As all searchable claims could be searched withont effort justifying additional fees, this Autherity did not invite payment of
additional fees.

3. [j As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

PN

4. E No required additional search fees were timely paid by the applicant. Couseguently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by clairs Nos.:

Remark on Protest En:] The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
E The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

ij No protest accompanied the payment of additional search fees.

Form PCTASA/210 (continuation of first sheet (2)) (Jamary 2013)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2017/009899

Information on patent family members

Patent document Publication Patent farnily Publication

cited in search report date mermber date

KR 10-2004-0047674 A 05/06/2004 Al @003-284772 AT 18/06/2004
KR 18-2004-0047675 A 05/06/2004
WO 2004-047852 A1 10/06/2004

Forrn PCT/ISA/210 (patent family annex) (Jannary 2815)



FAZIN =
TAZANE LA PCT/KR2017/009899

A e o] &8t 7| E R F(FA S EFAPC))

C120Q 1/68(2006.01)i, GO1N 33/574(2006.01)i

B. ZFALE Eof
A FH AT (A S BHE 71AD
C12Q 1/68; AG1K 38/00; GOIN 33/574

FAbE 7] G iobo] Sk H 2% o9 o]
FHGEABNTR Y AU TR AR H T A TRC
ARERAZNckTR Y ARFALENG TR 2Abd HaEAee] A4 TRC

Az o] B KAE o] EH o] 2d o] HH o] 2 0] © A H G Moyl d etz H5))

cKOMPASS( &3] N HAA|~E) & 7)1 =: ARD1, Arrest—defective 1 protein, +eb, d 32 7|E

C. #HFd
ﬂ*

pes
s

7he 3 A FAA L A FAEAGSE A 1A 4 37

X HUANG, G. -L. 5, ‘LOH analysis of genes around D452964 1-11,13
identifies ARDIB as a prognostic predictor of hepatocellular
carcinoma’ , World Journal of Gastroenterology, 2010.04.28,
167, 163., 3] 2046-2054

o] x| 2052-2053; == &

X MIDORIKAWA, Y. &, ‘Identification of genes associated with 1-11,13
dedifferentiation of hepatocellular carcinoma with expression
profiling analysis’ , Jpn. J. Cancer Res., 2002.06, 934,

H o]z 636-643

o] x| 637-638; =& &,

X SHIM, J. H. 5, ‘Clinical implications of arrest-defective 1-11,13
protein 1 expression in hepatocellular carcinoma: a novel
predictor of microvascular invasion , Digestive Diseases,
2012.12, 304, =lo]Al 603-608

25 FAzx,

X YU, M. 5, ‘Immunohistochemical analysis of human arrest- 1-11,13
defective-1 expressed in cancers in vivo , Oncology Reports,
2009, 21¢, #H<)x] 909-915

x 1 25 3=,

of 218 %9 w5l £ X RN A P P e A e wEe
FENIRANEESSRIT AT v seeesa g pe g rea au g9 qe o
Egoh A5 1 234 GeRelA AR B P 5 7 9
07 T AN, MG, A B e FRE dF s g £ sApde s dem £
PSR o] Fo FAEA oY ZAEAY ol del FAE £ & AT S SEEA Sohs Fd
R ENERREERS A EAR 34 0
201811 019 129! (12.01.2018) 201811 01¢ 15¢ (15.01.2018)
A AT
23]
o D15 82424818578 HG +8242-481-5405

221 PCT/ISA/210 (- 91 A A1) 2015 1€



A2 AR 1A

TAEYNT
PCT/KR2017/009899
cAE). #AEH
F}ell a1+ AN8T¢g 2 A FAENT s H) 714 e A3
A KR 10-2004-0047674 A (Z5F¥) 2004.06.05 1-11,13
A7 1 A=,

A2 PCTISA/210 (¢ AR 8] 2] A< 20154 12




SAZD

=
FAZARIA PCT/KR2017/009899

A271AE LR ATIFE T F Y= A4 AR AA £419 29 A%

PCT A7) 0] 7400 W B8 7} -& o) & Q3 A pabe] dlahe] L %A 2Ah0 5147} A E2) b ek gl % 1),

1. sk 12
Z] G . ~

o] A7 & /)% 2AE BT}
A7 125 Abgre] Axwye) @ 2)()(i) % 13 39.1(iv)e] Al okl FA
}

e R ENE

ofl
il
T
i

2. =] :rle—
LS55 we gan 2298 792+ 212 9ms 2799 208 504 oloh FAEae] 29 Begy
o pAA e R,

3. |:| A

o] Ao &L PCTHA 6.4@)2) T Wl 2L A WA g o] 74 upel 24w e] 9] ek}

A7 4G Ee] gdgo] dog -9 AR AA 849 39 AL

B AZA D BT AE L] v} o] vl o] glrka Fiiv)

2 ] 5752 drs a7 4as B8 20758 A7 2 S S lglens 2 )de F5Fa g g

ek ohak gt

3. =<1l
[z

) ol gt Wk £ A ZA R A s AT ele] g Al

+ [ zaq |
ke ot s

SEREE EA0] ol 414 W o] M AR WE TS 795k BA b ol dH e
A [ 208 043 # Soh b wpai o A2} n a4 2
RN ERERERENEPENEY
[]ﬂ4ﬁ3Mﬂ%ﬂ¢¢ﬁﬂﬂ 991

u:[>
L
e

A1 21 PCT/ISA/210 (B A A €21 9] AZ(2)) 20154 1€



i— Z‘“ }_}\]_ B —T’—}‘1 %Zﬂ%%‘{ﬂi
-5 55lel A3 Aw PCT/KR2017/009899

A 2 1 54 0] A

oo sl =5wa TN s 53l=e ML
KR 10-2004-0047674 A 2004/06/05 AU 2003-284772 Al 2004/06/18
KR 10-2004-0047675 A 2004/06/05
WO 2004-047852 Al 2004/06/10

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report
	Page 33 - wo-search-report
	Page 34 - wo-search-report
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report

