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the risk of hepatic fibrosis, and an information providing method using
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JAK2, MAP3K 14, MAPKSIP2 and SOX17 to derive a hepatic fibrosis
prediction score and determine the risk of hepatic fibrosis.

\:ﬂ—tg o,

it

3 995 o) 55 v % 1 o



[1]

[2]

[3]

[4]

WO 2022/014804 PCT/KR2020/018908

oA A
Hol HA: 7 AG3 YL S vfA L 18 o] L3
A B AU H

Zr 247 BHhepatic fibrosis)i= =49 F 22 o] AG A Q1 IHA| £ 2 H-E] A
o2 PE A E Tk, dutdow

ofal FepAdlH g2 AH 24

vpol ] 24, dx =4, o

/ol A Al 2T o 2

A F 2 Bl vk

growth factor), TGF-f &} -2 Q12L& of 9] &) HAd Al 3 (hepatic stellate cell;

HSC)7} &4 8} a1, &4 315 7 /3 Al 3£3= a-SMA(alpha smooth muscle actin) &

Wb k= S A A 9] 240 ol M 3 (myofibroblast) 2 7815 W, -3} #

A frobAl = Z 2} 2 (collagen), & 2t~ H (elastin) 3} -2 T3t

M| 3£ 2] 7] A (extracellular matrix; ECM)& 8| 8} A] ¥ HA] FH 7315 F =381

vk, gk, HF Boaro) ofshd (A F3kef B ste] A2y 7 H <]

A M 32 o] F3F]I A 3 2 9] A B (epithelial mesenchymal transition, EMT)2-

stol A & 2 AR E7F Rk vha gk

FAAF e WA A QD ZE gl SrRbE = By gk 7ol v g

AA 2o AL B THEr] T 1Y AR VS FEE T e

Ao = ko]l thA|F k= Holl M (k759 At EdA o' )

A F3l= 7hed A o) an, 7=tk &4 f(thin fibri)E T4 )W A 4 (nodule)

FAdol gliz A o= A A glo, (ke &4 dlo] A HH AR 3 Ky =
s Ark e AR g o] wHE A 0 2 XS ECM (H

tol F7tstol #-& Al fr(thick fibril) R A A A d o] A &=

3} (liver cirrhosis)® X1 3= 4= lvt. A 731 A 5= 7F vEA 4]

AEEdtgstns F A R8s whAd A gk 1) of| &

ik

$t A B S AT

5
T

5
T

o}m’

;

e

(

_O, oL
> o
M
i)
olN

0,

2 o

N
X
o

of 12

1o
ox it

2 N T Rl o off
N rlot

)V
2
s
ofy

o
X,

o
lo,

ox
ot
ol
A N o
=
= o
N

2
=

. 10 &

O
U

O

il
lo )
L
e

=
=]
)
N,
"
ol
|
o
U i
oX,
o
%o,
o
ol
N,
2
of\
=}
ro 7
po
lo
o

ox oL off 2l mt
P =
2 2
o

U\!
BN
o
=2
>,
R
ro
it}
o
q
h
g
e
ofo
ot
o,
2
e
ox!
o
q
h
mtm
2\1:
i
:(‘>L_r‘
(o]
e
o
—l 1
oX,
o T
oy
e
4>



PCT/KR2020/018908

WO 2022/014804

N

ol
g

E»

-
o

=
I

0%

fl Zket

5]

[e]
OH e E

T
T .

3] (BCLC)<] Josep M. Llovet

Y tissue biomarker

5]

Ry

oF
=

of 1k

Tholmerel & UL,

2}¢1& ‘EASL-EORTC Clinical Practice

N
Guidelines: Management of Hepatocellular Carcinoma’(J Hepatol. 2012

i 71l

5]

& dAdrkA o] kel

F =

N

Apr;56(4):908-43)0] t}, o] o]

0

Y
©
ﬂo
<0
B
o
w
©
TH
™ T
o
B
3
LOLN .Lvo
+ 2
w9
w A°
< o

713 A

17rL
o

Jjo
_ZE
~E

)

Y

K

T
&

Wi
i

i:l

—_—

Bl

i:l

—_—

0
X
) :I

Ho

ol

st

Nd
ojo

K

of =, CSF3R, JAK2, MAP3K 14, MAPKSIP2 ¥ SOX17%

2k
=

o ul = CSF3R, JAK2, MAP3K14, MAPKSIP2

ol 4 el E = Ho i 2

=l

of §24

=
[}

T
T .

SOX17& o] F0]A]

ol
s

N

=
s =

i:l

—_—

= ol

71 8 A5

)

AO

oA 2

23!

5
o}
HA
—_

Z1 ol A]

o]

A 232 JAK2, MAP3K14 % SOX17% o]

0%

-
w5
ol
2]
ol
Xo

M
"
1)

(il
~X



WO 2022/014804 PCT/KR2020/018908

[14]
[15]
[16]

[17]

[18]

[19]

[20]

[21]

[22]

3

& CSF3R % MAP3K14Z %313t 5= 9l v}

2 JAK2, MAPKSIP2 % SOX17& ¥3+a 5= 9]

2+ SOX17E ¥ §35Fal CSF3R, JAK2, MAP3K 14 ‘;-<
o] Fo] x| = ol A ey = Aok 352 {FHAAE ] £33

i

MAPKSIP2

o]
AR

s

4 E

A
SOX17

Jx}tﬂfi._
= ol 8-t

liP
Lo
= D
FN e

=

2
to =

, CSF3R, JAK2, MAP3K 14, MAPKSIP2 ¥

A sh= A, EZVFJ 3] A3 E Fsl A
} Tobe WAl 2 A 9 Al
9L E Eﬂ s, A s

L e

jio.ul“
)

2 N

fij

}

ol
—1—‘

Z,:
er
%%E}.

, CSF3R, JAK2, MAP3K 14, MAPKS8IP2 X
= 2}_9] o] ;qx}gl mRNA &= /\]—7]

ZA 3= WA B 2Eete,

X,
A
k)

il
W' o :lO

(2 o
2 o
o
o
T
©
é

e
=
I
(g o

i

S
i)
do o

ric
(I
ﬁ

o o
o
o it —& i3
o
(¢

SOX17= 0]

folr M4

o

W)
it
e
o

o

3

o
31

o 2L
=2
o
n 2 2
ugfﬁ
e
o

Z_]’ }\-1

t

of f%'i
i ﬁ
[ o o
R )
i % b
zZ £
g >
FR mlo
ok uls 4o
£ 4 E
0 = o

i,
LR E
ﬂli'l ol

r I

n

iy

o

o

0%

M

o

o

r-g{_t

n

i

i3

x
=
2
H
v
e &
A K
(g oo

T
z

S
4 r
9 9w

=]

>

Z

>
[
|

=
i
g

, CSF3R, JAK2, MAP3K 14 2 MAPKSIP2=
2% 9] f- 4 2Fe] mRNA FE3= A7) F-4 2ol
Z4sl= dAE ¥3tksty, A4 ¥

o ™, o
4

O ol
o 2
Mo

do
oxl ok uy
A
o
k1
T N
)

1R
i)
e

L

Z
i
L
T
z
o ¥
g
©
o
ox T
ey

o
o
O

N2
2 i
n
41>J

4

f 413 mRNA F+= ﬂ‘%‘*éﬂ
AR AT S Hlow
gk A BA T E Yol Az}
,CSF3R JAK2, MAP3K14 2 MAPKSIP2=
ol &% s 2, SOX17E5 ¥ &5F= F- 4 42] mRNA
d sto] hE sty = Ao e EE A= dAE
, 7] CSF3R, JAK2, MAP3K 14 2 MAPKSIP2E o] o] %l 12o]| A
= 0}14_/] _%7@_1:4 mRNA = D]—Hﬂ?ﬂ/] Hal—z?:l Z,:%o] Zéz\c]—ilg]
B EAY BT S A AR AP Sl o R

}7] CSF3R, JAK2, MAP3K14 2 MAPKSIP2Z o] F
o] & 3hite] 574 ¥ mRNA £+ DPH‘WA by
TR WS A AR A ET 52 AR o Setar, Y
SOX17 A2l &4 ¥ mRNA &= ©@yd 9 %“?i Faol Ao wd

TR 2 G AR ARSI = A LR A58k, A3

1T o

1 g o
Y

o

ol

2

o _[W,

P‘L

o w

4 A
MN o
o,

o
SN
1o
il
oy F
o 1
HN
had
o
o WL
rl
o

K3
o
X,
do
o
mie)
U i
Im
o
:L

rle

o> 2 Mg ok
™, ol Tlf

e
g
©,
k)
I
ﬂ )

M

2
2 A
Aiﬂ
2

o 1B g

ey

i 2 ol o HORR
rBL ) O TR oL T o [
-
MN
2 O> o
i
rlr
a2

14
N
:{o

)

of
rr &

i
_Q

Ot
i
r R

-

V. 1)

4}4“

)=] .
Howgd o] Ik rhE o w2 SF 3R, JAK2, MAP3K 14, MAPKSIP2 2
BE] = H o] 5 2% 9] §712-2] mRNA B 47
A2 e o] slo] 4= %‘i‘é‘ﬂ vy =528 S A 8E= A A S E8)S)E,



PCT/KR2020/018908

WO 2022/014804

A A= 7 A ZF2] mRNAo]

=
-
sz

B

wK

, PNA(peptide nucleic

j

o]

-
R

Aol whE 4 HA

oy

oF o

~ 7

ol

i
of 7
TR

of &g

SRR

[27]

9AE

2}

)
ek

Rk

Ak

k-
=

1} 2] mRNA

=l u e

Ir

=
%

o
o

fite]

i

9% 3o

=
=

o A

T
o

0

G
ol
LOLaN

-

~

;OE

i

oF
s
N
o}
o

el

[30]

2 g4

s}
o]

gol vhAE A

T
T .

o ol A ALgH

[32]

Ze =

AL, RNA,

[e)
™

Bk o] A AL2 5= g0 F- - A} A 211 A (gene signature)

[33]

, $7|(late stage)Q! 74 -5-

METAVIRZF



PCT/KR2020/018908

WO 2022/014804

Zk(Threshold)2 57|

- ==z
E=TE

5% gof 9

&

ol A A}

mo
2

)

1

[35]

=
7] =2

ERO R I AE

7(1__11
Foll A 5= 71

3

Q?
atol, H 2

o)
i
dlof] o] &

NT
ZHLQ

—

oR T
- R
o<
e

T o

5= (Sensitivity)

ik,

o Lrg ol A ARG E = 8o

[36]

(Specificity )=

-
U

a1, Sof

al,

—_
fite]

T
T .

A 2F 5 (Accuracy)

pa

%= (Positive Predictive Value)

=
=

o

T
T .

(Negative Predictive Value)

=T1=
— -

4 ellS

tH, &

=l

5H7]

‘l:L
-

el
A,

al
NEoE T

e
KeN
=

/1\_]:
I & o %l 7] 4k (Threshold)

O_E "o
~< o

dﬂ O_E

== ATl

1]

YA
ar

[37]

_ 5 £)
— > W
2 — 2| - E
= 2 2|2 |
= ©c £|0o 2|3
g = = Z | =
- ]
N 2 et
= -
—_ ~
]
N - =
s 5| % &0 )
= O g O — -
v ST z S w»n
> E| o ST
— S| =« Q = =
g E |3 = E
= = B
M A
> 0 ) )
=) > 2 )
2] o= = IS
=~ | = = =
288 ¥ |= 2
B e|lg Z 2B
s 2| 35 Q = 2
S SE | = s
5 - i 5
< <« O <
~ ~
S S
2 2
£ £
= =
= =
p p
Dok
B oo
s s
™ 53

Fol ANA+C)E A4

& °lgs

1] 4k

}o] D/(B+D)E A

19] gt& °1&3

YA
ar

Fo] A+D/(A+B+C+D)=E Al A

F 19 geolgs

371

A

J

15 ik 7] &

=
f=1

ol A/(A+B)E AT

g o83

1] 4k



WO 2022/014804 PCT/KR2020/018908

[39]

[40]

[41]

[42]

[43]

6

o == Aby] 19 4hS o] &31o] DAC+D)E AlALE = ok A7) & 104,
Advanced Stagei= {4 F7-3)} X3 o) & 27| & 9n|S|al, Early Staget™ <
AF3l o & 275 o v g,

B odbgol A Aol ti gk AAF B gy ddE SAEAA AR E Sol e
A& o & A 2l 8hd 3] 7 %4 (Regression analysis) 2 ROC(Receiver
Operation Characteristic) =741 ¥} A #a}o] - 7<= i-ofol| A B4} 2 0 =& o] 3fj & =
EREE EER,

B wg o A ARE-E = 8o IF A f-3) o = 4 97(Liver fibrosis prediction
scorey= 74 Al 1A E o] ah] 1k A Bhe] AFED I i
AN 02 P A A o ul ek, B ] o ] G2 fH A
Al A1 €] ROC #1412 &8l -8
Regression Analysis)2] WA E 3] A <~

Holgo] o SHe| pEw, A R3]

mH 2 18 E ek 2480 2.

S

)
Mz
it
-
B.
<
£,
=)
l¢]
.
@]
[0)=]
2.
=2

nCounter Assay S <~ 3J
t] o] ] (Expression Data)E = w7, 4} #4241 (Correlation Analysis)S 53l 3¢
A5-3F @A ol utel #& o] v} f-7 AK(Differentially Expressed Genes)©ll tf g+
HARE A= A, 34X F 5 72 (Combo Gene Analysis) 2 3Lx}F 5(Cross
Validation)2 3 €+ Al 2] d(Machine Learning)2 53] 3Fo] 4 -4}
Z%Q FAH A Al 1Y A 9] §H (Candidate of Gene Signatures)©l o ¢+ A B &
A= A 2 3] %24 (Univariate or Multivariate Regression Analysis)E -3
FAZA A IYAE GAGstE GAE Bate] Byl o S & vpA 9
FRAA A TUA 7 EE o vk

} 7] nCounter Assay= {41 f-8F 2 71 318 @A

o>

EZ3517] fsteol e 4 Aot AAEHA =, ARk A gko] gl A, T
AR At Ad e L AR A& adga &
RS EE O FEE AR B o = i =S g2l sl o]
258 frelngk ik 2ol ) Q)= FAAE &S] Hste] el E 4 9l
AR ] e of L = o W e A f- A2 E A ALY = mRNA
= o] o3t o3ty = dilA S S8 SA4E 502, 4 7] mRNA =
Gl A o A2 = AALE Aot AR dAS A R2 Y FE5E
DT AT A BT A7 AR RE FHlEE AESY A RER, 5 5H, 3
ZA = 2A Y AEL 5 o olof e B = A2 ot 4]



WO 2022/014804 PCT/KR2020/018908

[44]

[45]

[46]

7

ANags A2 F8 ¥ dE(fresh-frozen) A M5 = =28 u4d 4
v} - 3 v ¥ (formalin-fixed paraffin-embedded, FFPE) A 73 A% 2ol &
AL ¢ o) ofef ghg ¥ 1= A2 o th AV A A&
}_X A /\}(blopsy) _”_gH ZX] 01 Z,: IQ_
nCounter Assay+= - %1 A}o] & z}o] S wh= 7| &lstr| ¢ste] A H
vk 2 gk o o Al o] rehed W Eoby o] A j- 3l xpe] W afol & Fel et
Fibo] oo A E = AL ofHtt o & 5o, mRNAS] el o] - = kg
2] 542 RT-PCR, 74 A 4 RT-PCR(competitive RT-PCR), 2 A] 7+
RT-PCR(real-time RT-PCR), ¢1-A| 5 £ 4] S}(in-situ hybridization), RNase H.3&
2] *H (RNase protection assay), =% 55 2 DNA 3 0.2 o] Fo| X o]l A
A EE Aok sty WS B8l FallE g o ofol g E = A&
ol T thE o 2, A of &R of o] Sl = 1 U Y 542
H o 2221 3} 81 ¢4 Al (immunohistochemistry stain), 9| 2~% &5, ELISA(enzyme
linked immunosorbent assay), AR H & 52 (radioimmunoassay),
HFALH o EH4FH (radioimmunodiffusion), 2.5~ H & 2 Y (ouchterlony) ¥ & g4k
Z A E(rocket) VG A 7] 5, W2 A 4] (immunoprecipitation assay), XA
314 72 H(complement fixation assay), FACS 2 T2 3| (protein chip) S-S
o] Foll ol A ME ¥ = Ao i shito] MhH S Fal alE 4l o o]
gy = A2 O}HE}

A2 AR S 5 .
F28 Zdl = 4 o) WA B (Univariable) BE4= TF ¥ 2 (Multivariable)
WAl alE = glom, A% Y S Foke] S5 B wge] A S
k2 w7 &= CSF3R(Colony Stimulating Factor 3 Receptor), JAK2(Janus Kinase 2),

MAP3K14(Mitogen-Activated Protein Kinase Kinase Kinase 14),
MAPKSIP2(Mitogen-Activated Protein Kinase 8 Interacting Protein 2) 2
SOX17(SRY-Box Transcription Factor 17)& o] o] X oll A M Bl %] = o] &
shubel A BT FAA AR s 4] fRAE Bakehes £
23 Fo| A AUC, 11 7FE T Eo| w7} 028t 212} Z8lo] Meld 2= glu)

A

7] §-# 2} Al 21 A = CSF3R, JAK2, MAP3K 14, MAPKSIP2 2 SOX 173

o]?,_o]x] ol A A el = xJo]t 29 FFAAE LSS EE A =
o, vlekzl A= CSF3R, JAK2, MAP3K 14, MAPKSIP2 2 SOX17&
L= B A A 1?}5}0] AelE 4= 9l

Vg o] ohE S mEH, AV vpAE S8t AR AT R A5
T= WS 93 A E A I o] Al w3

ol o] uiekA gk A Ao mE ARATEHE EEEH §HA akA



WO 2022/014804 PCT/KR2020/018908

[49]

[50]

[51]

[52]

[53]

[54]

8

CSF3R, JAK2, MAP3K 14, MAPKSIP2 2 SOX17E o] Fo] X &= ol A A ey
o5 2% 9] FAAE o] &3] FAA 2 AAse @A A Y 54
Z?"‘Loﬂ ¥ty = fARe] e S 54 o}b WA 3 A A S FEl A

Jx}tﬂi 7”‘«] ﬂﬂ ﬁ]T EI e o R o I R |

MAP3K14 Z SOX175 o] Fo] 7 ol A A el & = X o] & 2 S ¥ 35t AL}
CSF3R 2 MAP3K14E 233} 7o) £} B3, JAK2, MAPKSIP2 ¥ SOX17&
E3bslE Aol ). B upgAl et A=, 47| AR 232 SOX17E -§skal

CSF3R, JAK2, MAP3K14 2 MAPKSIP2 2 o] F0] %] 3= o] A M el = Zoj
3F9 HAE U 29eh=E Aol Fh

7] FrAzEe] B & A7) A 2HS] mRNA = A7 fAd Aol o] sl
Yz shy = dd e g o] geto] A4 Hi= geld = 3l

371 3] AEAE ROC 415 o] &ato] ad & ik 7 %dertﬂ 39 A

-

ghe Bl 228 ) ARA S Ea) Pod = Qlrh Y] /] F S chi
22X 228 8 AR L B Aol d 5 ek FAHAE, 7] 71 E RS ROC
NG o § Y 24 28 37 RS F) Po A 5 9

47 38} e 5 5737 A1 E Rk E oW 1A R B 5]

7
2wk o] —E— 041 Al 1 LEP—: 78 H A FHPHE S CSF3R, JAK2, MAP3K 14,
MAPKSIP2 2 SOX 173 o] o] X ol A Aelx]= o] w22 9] §- A )9
mRNA 3= A7) §-A 2ol o slo] eb &35 = gl o] vhe =38 =A 351
574 ¥ mRNA = ehil g of b 38 QoA SAHE Hd 5

]JJ—O]’Cq ‘l*sg = ‘F M

CSF3R, JAK2, MAP3K 14 2 MAPKS8IP23= 7+ A 53} 7] o) A= G Aa}atol
Hlsto] 1 el 2o AL obA| AL, 1 Al 7-3F 7)ol M= T o]
vrol o}, g, H A -3} 2719 71 & vlalshH, I A f-8 7] vl sho]
7ol 1 o] stol it o)y gk Wk 54 & a1l st A AL
4ol A 24 ¥ CSF3R, JAK2, MAP3K 14 2 MAPKS8IP29] #&] 423=0]
Aoatel e s PAY IR B A AR ATt e slog
o Fstal, SAHE U o] Aol Hd FEETh v A AR
Admrt =& 3o =2 o 5HE 5= 3]



WO 2022/014804 PCT/KR2020/018908

[55]

[56]

[57]
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AR 54
WA BE (GLa) S e AT AnR AESh A9 el Aol
FARYE AW F B wekom, ol Aol QAR U] ]

(1M % AJIRB-BMR-KSP-18-444) & whofth. =3 ¥ AA & kAl fr-3) A%
Aol whet F-ishH A 1770, 1F A3 1Al 1270, 29 A] 1270, 3d-A] 2570
D AadA 280 =, (PR3 A 7 A= F 7700 A R-3ke
WA= METAVIR {FA 31 v A g o] of] whef -3-abgl o, vl 2] 1} H 9] of
olal] A 8tA A o =2 A3t AE7F H7kE Sl $hA R R dofzl

ol B & Alg-3te] x| 52 W sk F- Aol A {94 A= A3l
#AAHE AFE ST

<V 1ol FAEA>

9478 9] A} F A 7st DS T 7770 AA Y] S AR E G
2 2] 2~¥] 3]+ (Univariable Logistic Regression)}} 2. & ¥-413}o] &<15}3] 014
WA A= 8hr] 3% 200 Ve

o B
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[65]

[66]

[67]
[68]

[69]
[70]

10
[3£2]
H = B2 coef Odds |[se(coef) z P-val | lower |upper
(Variable) T Ratio ue 95 | .95
()
A 77 | -0.0711 0.93 | 0.5097 |-0.139 |0.889| 0.34 |2.53
(<55 vs 1
>554]))
4 77 | -0.3600 | 0.70 | 0.5878 |-0.612 [0.540| 0.22 | 2.24
(27 vs 914) 2
HBV 74 | 1.7525 577 10.6048 |2.898 [0.003| 1.76 |18.88
(e vs A=) 8
HCV 73 | 15.7653 |7027141|1696.73 | 0.009 (0.992| 0.00 | Inf
(5 vs Ao 58 44 6
AFP 77 | 0.5008 1.65 |0.4970 | 1.008 [0.314] 0.62 | 4.37
(<100ng/mL vs 0
>100ng/mL)
E2E AASW, AR5 A AR AHE FAA 2 Y glo) FRER AP
2 3}, HBV(Hepatitis B) <= A 750l whe} 7+ A -3} A1 91 9 3k 219 9 st ol) 4]
oA A Aol Ao ® vt o, HBY 3 A P A F3E S

o]

FA= A FAT 3

<RNA FZ>

RNeasy mini kit (Qiagen, Hilden, Germany)$} DNase I treatment (Qiagen, Hilden,
Germany) & AF-8-381e], 5 24 (n=94) 2B 5 RNAE FE381 31T (£ 1).
% RNA integrity+= Bioanalyzer 2100 (Agilent Technologies, Santa Clara, CA,
USA)& AL-&-3te] AE3F% 2™, % RNA 55+ Nanodrop 2000 (Thermo Fisher
scientific, Waltham, MS, USA)S AF-&-31o] S 81%

<fr AR I WA>

AA fAA -2 nCounter MAX (Nanostring, Technologies, Seattle, WA,
USA)E ©]-& 3t nCounter PanCancer Pathway Panel (Nanostring Technologies,
Seattle, WA)-S- A-8-35Fo] 36191 ). /7] 2 Y (panel)< 40711 &] I E &
FRAAE E3H5 770702 FAAE EA skl e, Z2kef w2 15 ul
A 2] F(aliquot) F 9] % RNA 100ng ¥ 2|28 H A Z2H & ¥ 35190t
o] ¥ (raw data)®] X (Quality control and normalization)-<> nSolver Analysis
Software v 4.0 (Nanostring Technologies, Seattle, WA, USA)-S- A}-8-35}¢]
sttt 241 € 77071 § 7 A 5 Endogenous -7 A} 7} 73071, Housekeeping
FAA7E 40711 2, o] & - A= nSolver &L E 9 0] & o] &35}
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[71]

[72]

[73]

[74]
[75]

[76]

[77]
[78]

11

3 2 3H(Normalization) 2t ©] XA AT} T3S A 2219 AL
Positive Control Normalization®l] 4] Geometric mean-g- 41 Range + 0.3-32.=2
3L, CodeSet Content (Reference or Housekeeping) Normalization®l] 4] Standard =
3Fo], Codeset Content™= Endogenous 7% A&, Normalization Codes+
Housekeeping - A A& & 41 ¥ 8131, Geometric means A1 8], Range+= 0.1-10 &=
A4t

gt A 0= doly ZE3) 2 & X 8lstaL, 73070 FAAke] x84
e wFo ks skt

ko] & 7t 2ol AAd & S et AT AR oE F Y
zpol & F-A 5k i ol &5 93 A A (Wilcoxon rank sum test)S AF-£3}¢]
Ao R Fos A oR 5t

s}
171
2A 28 B WAL BE MGG B Meghe] BAE TAL R
A=IS

do

S EM@=77)NA AYHEF =242 1Y 3+ (n=53) ko] Aol e A2}
At A3} 73071 Endogenous A A Foll A 717 F- A A7 SA A o2

SHA| “golshAl el ¥ A = BRI TH(P<0.05). A=, 7170 #5114
1071 F- A 2= A g aroll A Bl a9 & ol A Wl o] F7E a1, 6171
FAA = AF Pt A B} s g arol A wrd o] A gk 3 o2 e o]
TN AR ] A3 FARA AE 5] 1 39 e

[3£3]
SEQ | # AR | AA | Logistic Regression (FS1,2 vs 3,4) Fold
(Gene) T P-value Wilcoxon P-value Change
(n)

8 SOX17 77 1.62E-03 4.61E-05 2.09
29 JAK2 77 2.48E-04 8.55E-09 -2.33
37 CSF3R 77 4.26E-05 1.14E-06 -2.59
40 |MAPKSIP2 | 77 3.79E-04 5.68E-03 -2.62
71 | MAP3K14 | 77 2.41E-03 1.26E-07 -6.37
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[79]

[80]

[81]

[82]

[83]

[84]

12

Aol upe} WA of] zFol 7} iz 717) K- Ao skl 23 EAFA S
Tl 23 B A ¥4 -2 Logistic Regression =3 #-2], ROC(Receiver
Operation Characteristic) =3} -4 2 Cross Validation %= %" l"i"“ (3003]
WA S B3] s lrh. of 7ol A, 7 2 9HEA] 2 Single WA
Combol02 & &t oW, o] = &k FH e 5 o] gt} A8 Al =
Single-> 17l 7 A&, Combol10-Z 107l F AR E 231 A& 9| v] ko),

2 AFoMe BE SARNE E A B 2219 37 R ¢ 9{(open
source statistical programming environment R language)(Version 3.4.3) A}-85}¢]
Tt Edlold Z3 E A, &5 A% A4 (Wilcoxon rank sum test)S-
S5to] ol st L ¥ = f-AAHDEGs)E #Ed S Al Ao
78kl (p <0.05 2 13 =-9 3h(fold-change)l > 2), A ¥l & " (Fibrosis Stage 1,2)-&
JL 91§13 (Fibrosis Stage 3,4) 4} H| 313} St} DEGsE F7F2 @il o = %] ¥
3] ] ¥4 (univariate logistic regression)< AF-83Fo] A W(shortlist)SF 3 . A 23
DEGs2| ~& 2 3sle] #4819 a1, 5- A A 23 (gene combinations) 2] & 4~
8P S5h4] 19 ALgstel AdEH

(4111

]Io

X

Zn'/k'(n -k

]
71 84 1014, ne& A E DEGs ¥ 70l L, k= 238l
FA4pe] Fo]},
o e 2 2] 2~ E 3] A #-4] (multivariate logistic regression analysis)E 53] 5}
-4 A} Al 714 * (gene signatures) X QA 2|54 54 o] #HA &

|

I

e

6‘1—/\] 7

jm

735 A TH(p<0.05). H A {2 23 Fatr] Al Wi E d Solk g
T-8te] o] et om, o2l ALk, YA S5 E &4 dSEE T
Tate] HobA o 2 2-g59l )

HAA §AR 230 TR AR ALY F = p <0.05, AUC > 0.800,
1 7F 5 (sensitivity) > 80% 2 5 o] X(specificity) > 80% %71 &2 -3} 4L, k-fold
wz2F Aol o) AlSglste] 24 o] 774 A 23 (gene combination)<-
FA3E T AUCTE0.8000] 3tol A TS H E o] 27} 80% o] 3tel] 8l & =
Al 1= Fge Aol Ak 2 o 2o ) dt A T 7F A EE = T 7}
RonZ e A EE oSS 7T ¢ U= Bl 4 5E 8l Aed
2o E HA 52 292 7otk Edlold IS E =279
Er(edold AE 9 A AE)z ro] Edold AEd Al 7 ke
H AE M Eof A-g35t] A5 gRlatglon, Egold AlES) A Q ]E/]
B2 T2 2 Al o] & 3003] HEEsho] Hl AESEGITE % =AY
M Ee] tfsle] p <0.055 2 A3 AlLlsSl Tl

FH 23R A A A, 91 92.45%, 50l 5 91.67% 2 A SR
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[88]
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13

9221% 0 2, & ol A 90% o3| =215 wsto] o= AE 5T} A
o et 23S BEt gl o, 1 AHE ¥ 40 YJEFI T
[354]
7 |7 | Logistic | RO | Pre | Logistic |threshol|¥1 7| 5] | A& | YA | =4
A2 [ A |Regressi| C | Vali- |Regressi| d T % |5 |dFd5
3} on AU | datio on T | =

Continu | C n | Discrete

ous 2} | P-value

P-value =
CSF3| 5 |5.80E-0(0.95|77.33|5.68E-08(-8.4365|92.4|91.6 [ 92.2 {96.08 | 84.6
R_JA 4 1 95 5 7 1 2
K2_
MAP
3K14
_MA
PKSI
P2_S
OX17

¥ 45 Fxshd, 23 S A¥A 23} CSF3R, JAK2, MAP3K 14, MAPKSIP2 2
SOX17 57 GAAEL xaale] HA6QL n wizy Eoly 43y

u

A2 57k A3 300 ek Bela g 23 9 faldel 4 )
S AR R ] B A EAH R Fol5HA Aol st HAH = AL
2018191 EH(p<0.05). % & 57) F 41419l ZF 4153h WA A E 2 mRNA

g o) A &2lst A 3= 5 20 e

%25 F%3hH, CSF3R, JAK2, MAP3K 14, MAPKSIP2 & SOX17 A A=
At 2 A F S TER gl el A o] e o] Aol g Ao = Vet A A
2 A F3E 7] Abololl A ZF i d ApE i o] W stE A BW, CSF3R, JAK2,
MAP3K 14, MAPKSIP2 ¥ SOX17 A2} 7+ A 53} 7] o) A 3= A aktol v 8]
o] FrtehE Ao =2 YErRTh E A8 271 2 700 Qloj A o] 7
FAAE whe o] W3 E 2y B CSF3R, JAK2, MAP3K 14 2 MAPKSIP2
A= AR EF 7)ol B o ol A Ee o] Atk = Al o= vpEL AL
SOX17 A A= 7|l A Bk 7)o whd o] F71s = A S8 Vit
ol & F3le], A&t 57 f- AR wE o] 1A {3} Aol whet Aol 3HA
e Ae g0 9

©-© 2 CSF3R, JAK2, MAP3K 14, MAPK81P2 2 SOX17 57 FAAES

o]-235}o] Single WA Combo5 232 & 3171 232 Aol /-2 =}
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Z3hEr Ao e e U Eo|mE v ustR oy, 1 AE ] 1 5
YEeRA T 3171 3% 59 f- A A 23l 9lo] A, C= CSF3R, J& JAK2, M3+
MAP3K 14, M82 MAPKSIP2, Si= SOX17-& ofo] & &gk Aol o & 59,
C-Ji= CSF3R % JAK29] - A A} 2318 o v]ghr), gt 8l 7] 3 590 Lo A,
YI(Youden Index)i= 5] 5= 9} W17+ 5 gho] o7 ¥ 3= 1A & 3o} ROC
A B o] A 7] = Zk(threshold) S T3} 7] H 5 Ao 2 WL Q) Eo] ko] dlof A
Sl = AAEA S Bkl TSI Hdk = o] S BoEle] H Tt Qlof A,
U7 e} ok of o] &2 Zlo] upehA sy, YI= # 1 AF £3= 483
UE—“/] ©) /\/H 0 ﬂ—cﬂg} ] H@-%ﬁ@x =y :%LQ.E] 2= o]q_ ROC«]
AUC(Area Under the Curve)= A A A Q1 /17 =9} SolL o] A3t AAE Hol&
T UE AT HIbV e E, R e & Yrtsty] Yete] Fxskgivh

A}
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[89]  [3E5]
SEQ | FHA |fHA| ROC | WMAE | Holkm | AL | VI
Z3t I AUC
1 |CJ-M3-M8| 5 0.951 | 9245 91.67 9221 | 0.8412
-S
2 [J-M3-M8-S | 4 0.932 | 96.23 83.33 9221 | 0.7956
3 J-M8-S 3 0.926 | 96.23 83.33 9221 | 0.7956
4 J-M3-S 3 0.925 | 96.23 79.17 90.91 | 0.754
5 | CIM3S | 4 0.932 | 9245 83.33 89.61 | 0.7578
6 J-S 2 0913 | 9245 83.33 89.61 | 0.7578
7 C-J 2 0.892 | 98.11 70.83 89.61 | 0.6894
8 C-J-S 3 0.926 | 92.45 79.17 88.31 | 0.7162
9 |CJM8S | 4 0.945 | 8491 91.67 87.01 | 0.7658
10 | M3-M8-S | 3 0.894 | 90.57 79.17 87.01 | 0.6974
11 | CJ-M3 3 0.909 | 9245 75 87.01 | 0.6745
12 | C-M3-M8 | 3 0.886 | 96.23 66.67 87.01 | 0.629
13 C-M8 2 0.859 | 96.23 66.67 87.01 | 0.629
14 |C-M3-M8-S| 4 0.932 | 8113 95.83 8571 | 0.7696
15 | C-M3-S 3 0.921 84.91 87.5 8571 | 0.7241
16 C-M3 2 0.887 | 86.79 83.33 8571 | 0.7012
17 |CI-M3-M8| 4 0.91 90.57 75 8571 | 0.6557
18 | C-MS8-S 3 0.927 | 8497 83.33 84.42 | 0.6824
19 J-M3 2 0.924 | 8491 83.33 84.42 | 0.6824
20 M3-S 2 0.902 | 8491 83.33 84.42 | 0.6824
21 M8-S 2 0.874 | 86.79 79.17 84.42 | 0.6596
22 | J-M3-MS 3 0.909 | 8113 87.5 83.12 | 0.6863
23 C-S 2 0.906 | 7547 91.67 80.52 | 0.6714
24 | C-J-MS 3 0.887 | 77.36 87.5 80.52 | 0.6486
25 | M3-MS 2 0.829 | 86.19 66.67 80.52 | 0.5346
26 J-M8 2 0.885 | 64.15 95.83 74.03 | 0.5998
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[90]

[91]
[92]

[93]

[94]

[95]

16
27 S 1 0.792 62.26 91.67 71.43 | 0.5393
28 M8 1 0.698 79.25 25 62.34 | 0.0425
29 J 1 0.912 86.79 0 59.74 | -0.1321
30 M3 1 0.878 86.79 0 59.74 | -0.1321
31 C 1 0.848 86.79 0 59.74 | -0.1321

3
S W5 0 =2 o] &5F= A F(seq.27-31)°l H|8F], A8l - Aol A
2% o]g 3 o] &3k A - AUC, I, Bolk, 48w YI gLo]
A8 T = Ao yetsth Wi e, Sl 9 A8 5>80.0
AUC>0.85 WHHeh= B -3 744 £90] 2el¥ 2.2, CSF3R, JAK2,
MAP3K 14, MAPKSIP2 & SOX17 57} #AAHE & B5F 28 7 F-(seq.1) AUC
2 YU 7P 98k 21e Felek i

<A A IYA TR FAEA S T8 AR A5 A B>

'8 ¥l CSF3R, JAK2, MAP3K 14, MAPKSIP2 2 SOX17 57 &7 A} 23}l
e A el s 2 %] ¥ 3] A (Univariate logistic regression)ol| A <-&F 2}
1A 3] A A9 (Logistic regression coeffieient) 3t-= ©]-83Fo] 7k A1 f-3) o =
% (Liver fibrosis prediction score) & 73 T}, 2F /- A 2pH & A4 3k 8171

% 69 YE T

[3E6]
SEQ F2 3 Al
1 CSF3R -0.007283
2 JAK2 -0.005178
3 MAP3K 14 -0.002994
4 MAPKSIP2 -0.059009
5 SOX17 0.027697

7] 6] fAAPE 871 AFE ol 8o 1k A f3t ol = A
(-0.007283)xCSF3R+(-0.005178)xJAK2+(-0.002994)xMAP3K 14+(-0.059009)xMAP
K8IP2+0.027697xS0X179] 52| & &2l A4 5= Qlv}. o 7ol A, 2} 73 2=
AE A AL E Feleto] YA RE o 5starx) s HAM A
Al gl Aol 2 faaxte] Wk wkE ofnl st o] A3 v A o) A nCounter
assay = B3l 7k AR - A L9 raw dataE nSolver 4.0 A X E o &
AL-8-3te] 3T =3} (Normalization) 2} ¢} o] X8 # ghol T}

71 578 F AR 23 el the ROC <44 ¥4 & B3] -3 7|4k
gh-gato] IFAFstoll gk 7] e 7] Aol o] Fold ¢ glon, ol &
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nCounter assay S &3l
RNA Z&ZLS 47] 918 =
A gho] =47k DA A
7S e A ek &

oh s B8 sl o] B4
ME HAe] 7} QlatE o] AR A= g A E ﬂﬂﬂ
At 2l o 2 o] 9o #]3= Odds Ratio (% &S 1] 4] =
o gko] 5T 1A= Aef 9] Odds Ratio 7} ® )

A A o F-H 2 %<l CSF3R, JAK2, MAP3K 14, MAPKSIP2 2 SOX17 57}
Fra2F 23] AR ALY Aol ekl B E A S gt & FA A 0"
fref et Al gial| A thEF A S kSl A S Al =, F A
AU A eF HBV Abol o] #Ad-& S 7hstal 1 AWE 17 ‘i—l goll e T
SH7] 72 A Al Y A o] O gk e ek A =8 A afo]al, §hr] E 8
FrAA ALY A H HBV o g oh g A =3 A 7ol
[327]

rl
&40
T
O
2

o
o
©
Ot
i
)

oY pZ
o o O

5
“
;

ne
2
N,

K-

Ir

I

il

o o

o 1
e
rg M

oow
e
i)

E
+
=2
o2
orY
o
=)
uls
£
&
Ao
o
ro
2
!
lo,
o2
orY
o

uls
o
ki

H n | coef Odds  [se(coef) | z P-value |lower | upper
Ratio 95 .95
EAAF8F o577 (49034 | 13475 | 0.9033 [5.429 |5.68E-08 | 22.94 |791.37
A%
(low vs high)
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[101] [3%8]
il n | coef | Odds Ratio se z | P-value |lower | upper
(coef) 95 .95
F 53} o 2|74 |5.164 174.91 1.130 [4.568 |4.91E-0619.08 | 1603.3
A (19.03-1603.36 6
(low vs high) )
HBV 2.444 11.52 1.247 [1.961 |4.99E-02| 1.00 |132.63
(1.00-132.63)

[102] %728 FEsvl, ¥ uge] O F9o) teh S5 FA A 1A o
HBV3= 2184 11415 3hol thak 5942l o Zro] 523 b5 3 9149l A0
A A TIADOZE 294 0% ey A F3HE
gholatol o}
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A7

[%-7& 1]  CSF3R,JAK2, MAP3K 14, MAPKSIP2 & SOX17% o] F Z1 -of A]
ABE = Hol & st FARE £315h=, A3 =
A 2=

[ -7-3) 2] CSF3R, JAK2, MAP3K 14, MAPKS8IP2 2 SOX17% o] F0] #] 1= ol A

AEE = Aok 289 §HAE o] &3to] fdAl 23S A et A,
AR E FAA 27t £3E = {FAAE B 58 SA s 3Al;
ﬂﬂﬁﬁéﬁ%W$ﬂ%ﬁﬂgi%%_Lfﬂmlﬂﬂﬁﬁﬂﬁ%
Tt v E

AF7l 319 Al ahs ol &ate] (F AR d S A E ek BALE U
E3tetE, AR AR d5E AE ARATEY

%473 3] A 28kl Qo A,
A7 FA 2 237l didll ROC 48 &8l 71E46E Fakar 47] 1+
A3l oS A 2 A7 7S4S vl sk dA & ol 23sty,
71 AR ol S AT Y] VSRR o F AR AE R
T2 0 F gebo] o] Fol X a1 A7 F A R3S "7 AT
ZIE#ET SO P AR AP ST SR o] o] Fo A=,
AR AR o5& A ARA T,

%473 4] Al 2ol Lo A,
A7) A2 238 JAK2, MAP3K 14 2 SOX17E o] Fo] 2l ol A
AEE = o]k 28-S E3she, (FAF3 AP S d5S 9 s
A H AT,

[ 73} 5] Al 28} 9l of A,
A7) F AR} 23S CSF3R 2 MAP3K14E ¥ 3ket=, 1H Al 73 9w
o & 9e ARATIH,

[ 73} 6] Al 28} 9l of A,
A7 H A 23S JAK2, MAPKSIP2 2 SOX17E ¥ 33, - 453}
AL oSS A% A H AT,

[ 73 7] Al 28} 9l of A,
A7 AR 23 SOX17S ¥3138)a1 CSF3R, JAK2, MAP3K 14 2

MAPKSIP2 5 o] Fo] x| &= 7ol A /HEWQL‘ Aol g 329 S A ¢
EgehiE, FAA A3 A oS58 Y AT,

[T 8] C%mJMQmmmmAMMmmngsmmr%@mﬂ%@#%
A= @A,
iﬂﬂﬂﬁﬂ% 15 Ball 7] e il 3ol e 34 Al
e ek dl R
%ﬂﬂﬂﬂfﬁgl%ﬂﬂﬁﬁ%ﬂﬂ%@?é?ﬁ%%ﬂéﬂ

o



WO 2022/014804 PCT/KR2020/018908

4% 9]

[7d-7-8F 10]

P93 11]

P93 12]

[7d -8 13]

[°d-7-3) 14]

[7d7-8F 15]

20

Faals, 7 A 63 98l o =S 93 AR A T,

CSF3R, JAK2, MAP3K 14, MAPKSIP2 2 SOX17& o] Fo] 2l 7ol A
AEE = Ao] & 2E 9 {42 mRNA B+ 7] f-2 2ol o] 5tef
do sty = gl By 58 ZAEE GAE ek, A R3]
HEJE oq]# 6} x%ixﬂ%lu lﬂ
A 97}o Qlof A,

4% mRNA =& g d ol uby] =35 G4gate e 51
HlalshE A E U] E3she, (PR3 AP S d5S 9s

A HA T,

CSF3R, JAK2, MAP3K 14 2 MAPKSIP2E o] Fo] 7l ol A A el &) 3=
Aol i 2F 9] Aol mRNA = 3 7] frd=pel o sto] ¢hE ¥ =
bzl o] vkl =

5] S S = GAE E8sly,
4% mRNA = vl o] ubg] f=5=o] Akt o] whe =23 AL}
:LEE} =2 AL AR ATt e Ao g dFsta, A4 Y
mRNA =+ o

2

A AT =2 A
A H AT,

CSF3R, JAK2, MAP3K 14 2 MAPKSIP2E o] Fo] 7l ol A A el &) 3=
Aol s E, SOX17E X 83h= -4 2F2] mRNA HEi= A7) -2 21
olslo] Aty = Gl Ao Uy FE S SA4st= A E
4}7] CSE3R, JAK2, MAP3K 14 "2 MAPKSIP2E o] Fo] 4l
AEE = Aok shiteo] 54 ¥ mRNA & vl &

Qg el e EAY 18T 28 A A RS AR
Ao F d=3t31, =4 ¥ mRNA = gl o] ukg] S=3z0] AAF-9]
el FERT U A AR AT Ao o 5etha,

1~

=
AF71 SOX17 %XJXM =% mRNA 3= gzl o] uls] S=520)

Aol W Rt 2 A AR AEET = Ao ®
Aok, A AR AL ol S5& Ag ARA T,

SF3R, JAK2, MAP3K 14, MAPKSIP2 & SOX17E o] Fo] 7l ol A]
AEE = Ao] & 2E 9 {42 mRNA B+ 7] f-2 2ol o] 5tef

GEshE i G e $EL S5 AA S LHSHE, 443
A% )5 2YE,

A 1380l oA,

AF7] mRNA Q] 2 =52 =4 5F= A A= 5422 mRNA°
A9shz Al R QEE Al Zejoln, Bz L2 HQl S5



WO 2022/014804

nucleic acid), 1+

I
ZAE.

)

A
[e}

-

a

58
T

PCT/KR2020/018908

e



PCT/KR2020/018908

WO 2022/014804
1/3

5]

nCounter Assay
(Pancancer Pathway Panel,

730genes)
2&s OoIH =S
(Expression Data)
AN EM
(Correlation Analysis)
|

2t S7% =AM Ot 280
X ==

CHE

(Differentially Expressed Genes)
S B2 24

(Combo Gene Analysis)

HAIHE (LAES)
(Machine Learning)
(Cross Validation))

SEXN AIDLUH &2 =&
(Candidate of Gene Signatures)
S/t 24
(Univariate / Multivariate
Analysis)

SEIF AMIDLM &=
(Gene Signature)




WO 2022/014804 PCT/KR2020/018908

2/3
[5=2]

< ~
oo H [} H

® a
* o
* (qN] 2
SR :
- T
(@)

)

oo I} |
<
T T T T T T (@]
OO0 OO0 O o
OO OO O

OO OO W « =
SO & — =

[0]B0S007] SeUeD 90U818}el | pIYedvi
10 |9A®| UOISS®IdX3

& b
[ o {IH &3 [“’ il M B
* (W x w
RS X
* Al * [aN}
o L1 H o o] f— irep
L (W
o (@)
- ] S o H] } 3
(W (W
CI) CI) CI) T T T T T
o O O o O
S S O o
LO [QN] —

[0]B0S00T] seusb eouslejel [/ 2iyr [©|eosbo] seueb eousiejel / /IX0S
JO |8A8| U0|ssseidx] JO |8A8| Uo|ssseidx]

FSO FS12 FS34
k) kK
_
ﬁ N
L 1
FSO FS12 FS34

I ot

__| ______
o}t 0o |- -t
T Z2L &2 AP
OO O O WU
o O O O o O —

[0]B0S007] seusb souslejel / HE4S) [o|BoSbOT] seusb eousisial / 2d|8Mdvi
JO |9A®| UOISS8IdX3 10 |9A8| UOISS®IdX3



PCT/KR2020/018908

WO 2022/014804

3/3

CSF3R_JAKZ_MAP3K14_MAPK8 I P2_SO0X 17

A} 1A111SUSS




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2020/018908

A. CLASSIFICATION OF SUBJECT MATTER
C12Q 1/6883(2018.01)i; GOIN 33/68(2006.01)i

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)

C12Q 1/6883(2018.01); CO7K 16/18(2006.01); COTK 16/24(2006.01); C12N 9/50(2006.01); C40B 40/10(2006.01);
GO1N 33/574(2006.01)

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 as above

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

eKOMPASS (KIPO internal) & keywords: 7+ 43 -3} (liver fibrosis), CSF3R, JAK2, MAP3K 14, MAPKSIP2, SOX17, 3] 7] &
A (regression analysis), a7 (marker)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

OZTURK AKCORA, Busra et al. TG1013438, a selective JAK2 antagonist, ameliorates hepatic
fibrogenesis in vivo. THE FASEB JOURNAL. August 2019, vol. 33, no. 8, pp. 9466-9475.

X See page 9469; and figure 1. 1

US 2015-0004133 Al (THE REGENTS OF THE UNIVERSITY OF CALIFORNIA) 01 January 2015
(2015-01-01)
A See abstract; and claims 1-12. 1-15

KR 10-2018-0123978 A (SEOUL NATIONAL UNIVERSITY R&DB FOUNDATION) 20 November
2018 (2018-11-20)

A See abstract; and claims 1-36. 1-15

US 2008-0161203 Al (SU, Chun-Lin et al.} 03 July 2008 (2008-07-03)
A See abstract; and claims 1-21. 1-15

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>» document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
07 April 2021 08 April 2021
Name and mailing address of the [SA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2019)



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2020/018908

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

SHEN, Hone et al. Mouse hepatocyte overexpression of NK-kB-inducing kinase (NIK) trigeers fatal
macrophage-dependent liver injury and fibrosis. HEPATOLOGY. December 2014, vol. 60, no. 6, pp. 206
5-2076.

A See abstract; and pages 2065-2076. 1-15

Form PCT/ISA/210 (second sheet) (July 2019)



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2020/018908

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

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

Claim 1 pertains to a marker composition for predicting liver fibrosis risk, comprising at least one gene selected
from the group consisting of CSF3R, JAK2, MAP3K14, MAPKSIP2 and SOX17,

Claims 2-7, 9, 10 and 13-15 pertain to an information providing method for predicting liver fibrosis risk and a
composition for prediction, which use at least two types of genes selected from the group consisting of CSF3R,
JAK2, MAP3K14, MAPKS8IP2 and SOX17, or measure the expression level of mRNA of the genes and proteins
encoded by the genes,

Claim 8 pertains to an information providing method for predicting liver fibrosis risk, the method measuring the
expression level of CSF3R, JAK2, MAP3K14, MAPKSIP2 and SOX17 genes,

Claim 11 pertains to an information providing method for predicting liver fibrosis risk, the method measuring the
expression level of mRNA of at least two types of genes selected from the group consisting of CSF3R, JAK2,
MAP3K 14 and MAPKS8IP2, or proteins encoded by the genes,

Claim 12 pertains to an information providing method for predicting liver fibrosis risk, the method measuring the
expression level of mRNA of genes, including at least one selected from the group consisting of CSF3R, JAK2,
MAP3K14 and MAPKSIP2 and SOX17, or proteins encoded by the genes.

claims.
of additional fees.

only those claims for which fees were paid, specifically claims Nos.:

to the invention first mentioned in the claims; it is covered by claims Nos.:

payment of a protest fee.

was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee

Form PCT/ISA/210 (continuation of first sheet) (July 2019)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/KR2020/018908

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

uUsS 2015-0004133 Al 01 January 2015 None

KR 10-2018-0123978 A 20 November 2018 CN 110914689 A 24 March 2020
EP 3623814 A2 18 March 2020
KR 10-2116178  B1 27 May 2020
WO 2018-208091 A2 15 November 2018
WO 2018-208091 A3 03 January 2019

uUs 2008-0161203 Al 03 July 2008 ™ 200827717 A 01 July 2008

Form PCT/ISA/210 (patent family annex) (July 2019)




= A & AR AL A e S
PCT/KR2020/018908

A, EHo] FE R FEHAFIHEFAPO)
C12Q 1/6883(2018.01)i; GOIN 33/68(2006.01)i

B.  ZAHE EoF

H

ZAHE H AT AEA S EHE 7 A)

C12Q 1/6883(2018.01); CO7K 16/18(2006.01); CO7K 16/24(2006.01); C12N 9/50(2006.01); C40B 40/10(2006.01);

GO1N 33/574(2006.01)
AL 7)okl &8l HAaEE o] o] i
ST EA AT E W S F A LA AL H it d etel 71 A E [PC
AEFFAEAATE 2 Y2INAELGTH: AL H 2w Tl 7] A" IPC
A ZARe] o] &% A4l dl o] B Hlo] Z(H| o] B W o] 9] WA A H Molw)F e A1)

eKOMPASS(E-35] 4 |5 A AA| =8 & 7] 9= 7h
3| 7 FA ] (regression analysis), u}A (marker)

H
\I
N
o

f-8l(liver fibrosis), CSF3R, JAK2, MAP3K 14, MAPKSIP2, SOX17,

C. #4873

Zhel are] SEd %

_\'i
Y
-1
4
B
o
=
off
ol
rlr
ot
o
o,
~
)
)
Y
)
1
4
ok

OZTURK AKCORA, BUSRA &, 'TG101348, a selective JAK2 antagonist, ameliorates hepatic
fibrogenesis in vivo', THE FASEB JOURNAL, 20191 8¥, 337, 8%, #| ©] #] 9466-9475
o] A] 9469; 2 19 1 1

> o
L
O

US 2015-0004133 Al (THE REGENTS OF THE UNIVERSITY OF CALIFORNIA) 2015.01.01
A 0k Y 37 112 1-15

KR 10-2018-0123978 A (-2 th st m2ksbd 2 v 2018.11.20
A gok gl Al (36 1-15

US 2008-0161203 Al (SU, CHUN-LIN ) 2008.07.03
A Sof s AT 121 1-15

SHEN, HONE -, "Mouse hepatocyte overexpression of NK-kB-inducing kinase (NIK) trigeers fatal
macrophage-dependent liver injury and fibrosis, HEPATOLOGY, 2014 129, 604, 63, #H 0] X

2065-2076
A 8ok 4 o] ] 2065-2076 1-15

]zt 210l cazel 7141510 2su. g Eslo] 9 HA 2 BxaAA L

velgy Bl =5

“A” 53 Pheiol %i ‘T EZAENY EE SN Fo] TN AR, AT 25
e A grom wige] 7] 27} 53 deluh o] 22 o] l5}7) 913

DB T E ol A £9 5

B ZAZAYn X7 EWE peo] g Bal dY B shwe A7 wye)
o] Fef FIlE A& NEA T AR A o] gl A o B},

LA FA o e o e oa s
ISR Y7 SR ghelo] e £ 89 E o] shf o g9l rhe £
eard zghel 492 0 o] Aol A Ay A4S A rE g

s e A HAo] e Ao w B}
“O7 FE WAL AR, AN e SRS gt v v
P e o) o] FAHY O FAENY olgle] FH e & TALHSSATA Ko LA
TAHZALS] AA $EY TAH AL E LA E
2021304907 (07.04.2021) 2021304908 (08.04.2021)

ISA/KR®] B3 5 -0 A AFF

Naw 553

(35208) A F A AT HALE 189, 4% (B4 E, AR Ao

HAAh
A~ H 5 +82-42-481-8578 3 5. +82-42-481-5373

A& PCTASA210 (- H A £-4]) (2019 79)



A Z AR 3 A

AN
PCT/KR2020/018908

A%

A37) A & o) gdid o) ZojE F5-9 AA

WA 829 39] A<

Aol thgak o] v

ESAZA B B A%

%:ﬂ‘a 12 CSF3R, JAK2, MAP3K14, MAPKSIP2 = 2 SOX17= o] Fo] X o A A

E*é%

%:rl 2- 7, 9, 10, 13-15+ CSF3R, JAK2, MAP3K 14, MAPKSIP2 % SOX17% ©]

- O %
BEI__‘IT

L Q3 AR AFTE g o =8 zﬂ%oﬂ ¥
-3 82 CSF3R, JAK2, MAP3K14, MAPKSIP2 ¥ SOX17 f-x#t¢] &

¥ 9shis 3 Y A5 o))

m

Mo

252 fHAE o 83711 §
AR A o=

Fd 2] mRNA

g

]

Ol__

©:

(

O:
[

io

913 A 1A T ol 73 A o)L,

2,
ﬂ

i
mRNA &
1A B

¢
L
[

A7l ol aof oFe 5hE e ol
qqﬂﬂqﬁ

< o

AT} 12 CSF3R, JAK?2, MAP3K14 2l MAPKSIP2E o] Fo] 7] ol A A&
44ﬂvbkﬂﬂgﬂﬂbtwﬂwﬂﬁ;
3k A Q).

X8 §% JZ]—/] mRNA X+
P 5 @ﬁEWﬁWﬂ

it

ol hvkar Fy v
of Bk Aol

A7l o]

CSF3R JAK2, MAP3K14 % MAPKSIP2ZE ©]Fo] %l T—LLoﬂ

ol FES

5 3}

L[ #9900 me s 28 7120 del B on®, B HARAR IS RE A bed F 7 EE g
= g,

2. PSSR GRE Q78 % RE A S AT A £ I OEE, B ne FesR o
w2 2 7aA ol

3. [ 2990 3rb55as A9 717 el g enz, B A 2A N DA SRR e T aue
S Gt A4 7 olelel el

4[] 2ol 1 o] FRE4EE Y
g o] shg o] glom, s 372 ofef ek Birut).

wah] oh gLtk Wk A B Az 1A A P 9ol 1S 714

A3 2@ AA [] S99l o)y % ol uy & ke gshs 399 B Fohsr o dr e
B CEERERE RS e p e PR R P RE Rt PR N
Zk el g5 4] obu 3Hgl g o
[ oo glo) #rhs4at drs g

A2 PCT/ASA210 (B WAl 822 AZ:2)) 2019\ 79)




G A ZAFR AL A

TAZLHE

SEF ) B AR
R % PCT/KR2020/018908
A Z=A AL X e E =I5 e
oAb 7719 og 5 wa 7719

US 2015-0004133 A1l 2015/01/01 E R

KR 10-2018-0123978 A 2018/11/20 CN 110914689 A 2020/03/24

EP 3623814 A2 2020/03/18

KR 10-2116178 B1 2020/05/27

WO 2018-208091 A2 2018/11/15

WO 2018-208091 A3 2019/01/03

US 2008-0161203 A1l 2008/07/03 TW 200827717 A 2008/07/01

A& PCTASA210 (5531 F=718-2) (201941 7¢)




	Page 1 - front-page
	Page 2 - description
	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 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report

