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(57) Abstract: In the present invention, differential expression of 23 genes has been identified, which are GATA3, FOXA1, RASSFS,
PTPN6, TRNP1, APOBEC3D, APOBEC3G, ABL1, ABL2, CACNA2D1, JUN, GNG4, NGF, MYC, MAP4K4, STC1, FOXDI,
FOXC2, TGFB1, TGFB3, NOG, SMAD9Y, and NTSE, and it has been confirmed that expression of the 23 genes correlates with the
prognosis and survival of bladder cancer patients and thus can be used as biomarkers for diagnosing anticancer drug-resistant bladder
cancer, or predicting metastasis or making a prognosis thereof. In addition, it has been confirmed that, as a bladder cancer cell line
acquires resistance, the ability for tumor infiltration and migration increases and the resistance to an anticancer drug also increases, and
that the 23 genes are differentially expressed as a bladder cancer cell line acquires resistance to an anticancer drug. Further, it has been
confirmed that, upon administration of an anticancer drug-resistant bladder cancer cell line to mice, the ability for tumor proliferation
and metastasis increases, and that the expression of the 23 genes also increases in a mouse tumor. As such, the present invention is
effective in making a diagnosis, prognosis, or metastasis prediction of cancer and also exhibits an excellent effect in diagnosing anti-
cancer drug-resistant cancer, and thus would be useful in related industries.



WO 2024/06352.3 A | /1110000000000 00 0O

SA,SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TI, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

84 AAF (=9 FA7F gl &, 7l BE 7Y
A Ae] e B3 E £]3l9]): ARIPO (BW, CV, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SC, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), &k Al o} (AM, AZ, BY, KG, KZ, RU, TJ,
T™), 4 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
ME, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

0

—  FAZRALE A} A (2 A21Z3))

— HWAAY AEEE BET A (A 5.2(a)

(57) 89FA: B w223 7)1 9] #7242 GATA3, FOXAL, RASSF5, PTPN6, TRNP1, APOBEC3D, APOBEC3G, ABLI1, ABL2,
CACNA2DI, JUN, GNG4 NGF, MYC, MAP4K4, STC1, FOXD1, FOXC2, TGFBI1, TGFB3, NOG, SMADY 2 NTSE ¢ =}

Wl selsgon 47) 23700 fnel welo] e Anel A F % Aty o) = A& Heldfel, 471

ST ol a GobA U4 PR A, Aol i o) ASE o OAR o] T S TS 4l I
W AL WA G5oud 2% A % ol E ol F7hela, et Adgol SGC A8 aelstglen,
ek AEF/L GokA WAL ASF vk, 47123 70e] AL P wASE AL Belsgln. we G
WA W MEFE vhele] Rolshw, Fok 24 % dolio] Frhe A2 HAdsYem, vhis FRIAE
7] AR o] 27bEE A Selsgle vk obe] AW, o] w65 o e mabsleln Yok WS



Aol

1

T

1

A
-

Lt = <F 573,000

PCT/KR2023/014217
o

WA B F

-
Aar

§ ol @rtASE 1 g o
SEER

=<

g Al A

). W3¢k o

3

o]
4 ADg wpol orA B o9] §5

1 AA A o2 7

&
LA

[e]

T

1

[e)
=

B
ki

| 47 &

WO 2024/063523

[2]

ﬁnﬂﬂu%@]rivao oy B mﬂm»lﬁ Wﬂ
o ﬁoﬂu.xbmaﬂu.lﬁe%me - N
1) o oy X > R s Y i
BT g By S DR E e A
A I I G TR R -
G LT RTEGT WL LWH LT A
T o0 = mw Ny T
Zt ot Ot or HL.E ] ~ X EE oy = &I oF
mo%amu%&oﬂﬂabﬂu ﬂ%o_n@ufﬂ o
SE%LﬁmOt}_ﬂmxﬂL Joﬁﬂ%iﬂx 5
() R = X
o0 o dl 17/15 \e) ﬁt,ﬁjd —_ =
o BT gn = B or W RmE T 2
TE o BT TP ReFfawm =T
— = —_ X Z ! i
Mxomcqjﬂlmumﬂouw%mmi WDmﬂmﬂ% G
o PP Ty T EE KT s B
G e T -
o Mmoo S By W
0 e . AN v ~ < W T N 7o
PR oy B T o= X
L.oOULO#‘IAm - ﬁw_zgoo_edyl . Nd
H.ZﬂP‘Xo_H ,.ldul JIoW\w.LurcM 2n
TRELE Ty o Tae RPw
HKE W Lo F5 R o LW LW
0 — — oF o o) X =y 0
R TR
ﬂﬂﬁexo%”ulﬂﬂ% e L4 = X
B il 50 - o X
EECO‘_!D:/‘OHEEM*I,)IA‘EI ‘Ul_foag‘lﬁo E_vﬂhﬂﬂ_OI
Ropp T TEEBERR O wmR R g T R
ﬂ%?%ﬂo%ﬁﬁaﬂlﬂ Wﬂwﬁhuﬂ ™ T T
R oW BT T o ™Y oo
o g ol B2 T ol g oo i gy
W e S B Ay s B W o
TR PRBT gy, PRy X
TRTO R Tagwo TR e o CTT 4 M
TS E S ootordd N o H T W WM

[3]
[4]

ki
212 GATA3, FOXA1, RASSF5, PTPN6, TRNP1, APOBEC3D,

APOBEC3G, ABL1, ABL2, CACNA2DI1, JUN, GNG4, NGF, MYC, MAP4K4,

LA

3t A

%k

713 A
Eowld o] XA GATA3, FOXAL, RASSF5, PTPN6, TRNP1, APOBEC3D,

APOBEC3G, ABL1, ABL2, CACNA2DI1, JUN, GNG4, NGF, MYC, MAP4K4,
STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG, SMADY ¥ NT5EZ ©]

1



WO 2024/063523 PCT/KR2023/014217

[7]

[8]
[9]

[10]
[11]

[12]
[13]

[14]

[15]

[16]

[17]

[18]
[19]

STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG, SMAD9 ¥ NT5EZ o] Fo] %l
o A Melyl F-AA e WS S5 = A AE Egehi= o] e Aol &

=
T2 AlesheE 2

, Aol

o] 5 ol S vl e 24 = Aot
e EoE 5 AV 24w ek ool A, Hol = o R
o5& 7 EE AF st Aotk
=

g o] Wt E HA & A EREH AETA A RE ek BAl;

A7) e AESHA Al gl A A7l T EE o] 8319, GATA3, FOXAL,
RASSF5, PTPN6, TRNP1, APOBEC3D, APOBEC3G, ABL1, ABL2, CACNA2DI,
JUN, GNG4, NGF, MYC, MAP4K4, STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG,
SMAD9 ¥ NT5EE o] Fo{ x| ol Al el Az dAdeEs S48 @

A
o H, Aol iz o F o] 52 913 AH AT PP A FH= Aol
Wyl e B e AAZIE G ARE Fe s @A)

A7 THE Aol Ae)E =2 Aol A GATA3, FOXAL, RASSF5, PTPNG,
TRNP1, APOBEC3D, APOBEC3G, ABL1, ABL2, CACNA2D1, JUN, GNG4, NGF,
MYC, MAP4K4, STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG, SMAD9 % NTSE
2 o] Folxl ol A Ml E FAzte] A FES S5k v, ¢

A7 Az S 2 v o] VB &) vlalskE ©ALE ek @
A o] 2= WS Al sk Aot

Bl o] ot} & E A2 GATA3, FOXA1, RASSFS5, PTPN6, TRNPI,
APOBEC3D, APOBEC3G, ABLI1, ABL2, CACNA2DI, JUN, GNG4, NGF, MYC,
MAP4K4, STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG, SMAD9 I NTSE& o] &
A oA Al E FHAAE Eshel= g obA FEUA S 7HR = el e A
o] L= of| 2 of| F& 9 & vlo] utAE A F st Aot

Bl o] ot} & E A2 GATA3, FOXA1, RASSFS5, PTPN6, TRNPI,
APOBEC3D, APOBEC3G, ABLI1, ABL2, CACNA2DI, JUN, GNG4, NGF, MYC,
MAP4K4, STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG, SMAD9 I NTSE& o] &
o7 el A AElE FRaAte] A RS S5k AAE E3ets YA G

WS 7HA = el A, A o] iz o - o) 58 upo] Qb7 A E S Al v dhs

iy

< g e B uE A AT 2SS Rk kAl e WA S 7HA
ool WY Ho] Hiz o F o 58 V| EE

g ol EuE 542 A 2E A
71 wel ] Am oA Aol A A7) e] TIEE o] 8-5te], GATA3, FOXAL,
RASSFS, PTPN6, TRNP1, APOBEC3D, APOBEC3G, ABLI, ABL2, CACNA2DI,
JUN, GNG4, NGF, MYC, MAP4K4, STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG,

—



WO 2024/063523 PCT/KR2023/014217

[20]

[21]
[22]
[23]

[24]

[25]

[26]

[27]

[28]
[29]

[30]

[31]
[32]

I BA & WA e AESHA AR E ek v,
71wl E AEA Al md FEELAES A st @A,

A7) TR E Aol AHe)¥ A E A AR oA GATA3, FOXAL, RASSF5, PTPNG,
TRNP1, APOBEC3D, APOBEC3G, ABLI1, ABL2, CACNA2DI1, JUN, GNG4, NGF,
MYC, MAP4K4, STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG, SMAD9 2 NTSE
2 o] Folxl ol A Ml E FAzte] A FES S5k v, ¢

A7 Az S 2 v o] VB &) vlalskE ©ALE ek @
A o= WA S 7HAl= o] A 5A e WS Al st Aol
HA 4 5

A719 A S dAdstr] flshe], ¥ & GATA3, FOXAL, RASSFS, PTPNG,
TRNP1, APOBEC3D, APOBEC3G, ABLI1, ABL2, CACNA2DI1, JUN, GNG4, NGF,
MYC, MAP4K4, STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG, SMAD9 % NT5E
2 o] Folxl ol A MElE FHAE E5tehE bl i, Hol = o 3 o5
& 9 gk vlol @A E A s-gho

ok, B 2 GATA3, FOXAL, RASSFS, PTPN6, TRNP1, APOBEC3D,
APOBEC3G, ABL1, ABL2, CACNA2DI, JUN, GNG4, NGF, MYC, MAP4K4,
STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG, SMAD9 & NTSEZ o] Fo] %

oA el f-Az ] HAGgS SAsE AAE E¥ete ool Xd, Hol =
| 2 o 5§ vlo] entA A ES AT

EG 2y gl 2 ES et ool A, Aol i AT o 58

mP“

oL

7

é
g

EE AT

3, Uy e A 5B A=A /ﬂi-% = o] 8k Al
71 weld A=ty ARl A 4719 71EE ©18-3H4, GATA3, FOXAL,
RASSF5, PTPN6, TRNP1, APOBEC3D, APOBEC3G, ABLIL, ABL2, CACNA2DI,
JUN, GNG4, NGF, MYC, MAP4K4, STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG,
SMAD9 % NTSEE o] i3l stol| A Al f-odxhe] el =& S48k

22
A

W g g2y 7lEAx e vl askE AL E R8sk o
1 k3 Kol
= ol & = A



WO 2024/063523 PCT/KR2023/014217

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]
[42]
[43]

[44]

7] FHEA ol A H A E A AR oA GATA3, FOXA1, RASSF5, PTPNG,
TRNP1, APOBEC3D, APOBEC3G, ABLI1, ABL2, CACNA2DI1, JUN, GNG4, NGF,
MYC, MAP4K4, STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG, SMAD9 % NT5E
2 o] Folxl ol A Ml E FAzte] A FES S5k v, ¢

A7 Az S 2 v o] VB &) vlalskE ©ALE ek @
A o] A= WH S Al egho

ok, B 2 GATA3, FOXAL, RASSFS, PTPN6, TRNP1, APOBEC3D,
APOBEC3G, ABL1, ABL2, CACNA2DI, JUN, GNG4, NGF, MYC, MAP4K4,
STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG, SMAD9 & NTSEZ o] Fo] %
ol A e RS ek A UA| o=l A & TR = ] e, o] Ei=
of| 2 of| Z& 9] & vo] ntAE AT

ok, B 2 GATA3, FOXAL, RASSFS, PTPN6, TRNP1, APOBEC3D,
APOBEC3G, ABL1, ABL2, CACNA2DI, JUN, GNG4, NGF, MYC, MAP4K4,
STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG, SMAD9 % NT5E& o] Fo] 2zl o]
A A E fAz e v BS S A= A A E XSt ddA oFE WS vt
A= o] e, Aol = o2 o 54 nto]l oA A =& AT g

L3, 22 AT 2 s ek FUA o= WA s V= e A

O

RASSF5, PTPN6, TRNP1, APOBEC3D, APOBEC3G, ABL1, ABL2, CACNA2DI,
JUN, GNG4, NGF, MYC, MAP4K4, STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG,
SMAD9 ¥ NT5EZ o] Fo] A o A A FA e whal=8 4=
A, 2

T
il
71 i e AR FEEES A sk @A,

TRNP1, APOBEC3D, APOBEC3G, ABL1, ABL2, CACNA2DI, JUN, GNG4, NGF,
MYC, MAP4K4, STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG, SMAD9 % NT5E
2 o] Folxl ol A M falAe MASE L SYshE w2

A7) AR W S thawl 71 EX sk vl weks AALE T P
A o5 WAL 7hAE gl AR A 23 PS4 B,
%o 73}



WO 2024/063523 PCT/KR2023/014217

[45]

[46]
[47]

[48]

[49]

[50]
[51]

[52]

[53]

[54]

[55]

[56]

Houkb O 937 o] f-4 2121 GATA3, FOXA1, RASSF5, PTPN6, TRNPI,
APOBEC3D, APOBEC3G, ABL1, ABL2, CACNA2D1, JUN, GNG4, NGF, MYC,
MAP4K4, STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG, SMAD9 ¥ NT5E¢] 2}
F g Flstgl o, A7) 2371 ¢f f-d &pof ke o] whagel #afe] o & W AYE

mE

2
#3} B of Q= A2 Selstol, A9l fARE oG8 FUA WA WY
A Aol iz A% ol 54 vjol 2o ol 88 4 98-8 ATt
ST AEFT WA H5e A FF AR R o F ol sk, 39
A AGgol F7kskE A% FAsHR o, WYY AZEIL A WS BF
3ol whek, 471 23709] AL A A= A2 ST e, GokA)
WA R AEF S vk 2ol FolshH, £ 34 L Aol ol FeHE AL
elstgom, vk P A5 7] FAe] Bl S5 AL Fel)
3= v, ko] Aw, Aol Wiz ol F o Zol £3H ol 3 FA g e Al
= EAE SRl wa Ale] -85 ol 8% 5 drk

=W ey 4

olX
rO*'
PH g
©
-

a: AL g M 2T =y s e ot

b: T24-P0 Al EZH-E o] F-2F X3} A 9] 4712 “1EF#1~4) YER %o
™, GRC1-P3, GRC1-P7, ¥ GRC1-P15 Al ¥ = AT EFHI &
3,72 15 3] AHeld AEE YT

c: YA Al oFE- A €] & &3l GRC1-P2 Al| ol A o} & A 2] ¥ GRCI-P3 Al| 3%
=2, GRC1-P6 M| 3Eof| A oF= A 2]l ¥ GRC1-P7 A2, 2 GRC1-P14 A 3o A oF
E A2l ® GRCI-P15 A £ 2 ez @Al A A X 224 e S el o]
=3

d: A e oF& A 2ol o gk o ZFwb-g =45 vERd Floj )

e: T24 GRC #1 M X0l RAAEMNIS- 2447 A 2] & F 2 A /|55 9l
gk Lol

f: T24 GRC #1 Al Z5°0l] A BRI A 2] 5h4] @8- Al Lo F2Y JA 7
TE AT Solt

g T24 A ZFE9 v 72y 224 g4 59& g2l ol
h: GRC M| 3 2 T24-PO Al oA AEH Edlad X5 Ad D olg AA 54
& gelsle] (x400) BE & A E FE A Sske] Aatet AlE A 2 ol F 5

& LER Eolt
E2 RC A 3 7} organ-on-chip®l| 4] A o] ‘52 o] gFokA| WAl o] F7}1glol u}
a} X181 & YERd Aol
} ]zl_;czvxﬂ 1‘43}01 o] HUVEC A 3= 2 15538 GRC A 3 2 GRC Al
44 HA 5 A, AT 49 L IF 575 AFsh Lol



WO 2024/063523 PCT/KR2023/014217

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]
[65]

[66]

[67]

[68]
[69]

[70]

[71]

b: T24-P0 2 GRCI1-P15 Al| 3ol 4 2] EMT-## 5 2} (MMP-1, MMP-2,
MMP-9, VIM, SNAIL, SLUG, ZEB1, ZEB2, TWIST, NCAD, SDC1, SDC2, &
ECAD)®] mRNA 2} MMP-1, MMP-2, MMP-9, NCAD, VIM, SNAIL, ECAD,
GAPDH®| @i =33 LHERY Al o| 1,

5 32 RNA-A A 22 akd o) ofsf of2 Aol frdA dds st
gl Aafolrt

a: RNA-A 7] 29ty A 348 5 eyl &4 52 o] tH(DEGs;
Differentially Expressed Genes, TCGA; The Cancer Genome Atlas).

b: GRC1 Al £ F(n=16)2] A& HA1(PCA)S S8l WA WIAYZH(CPM > 1 &
S.D> DIt #AH 1,86970 9] 73S 7[Hko = H o},

c: GRC Al 3£ o] ¥-#} gke] A 2ol A o M35 H o|= Gene Ontology (GO) -
A A2 A, B differentially expressed genes (DEGs)-#¢ 4 2 & X o]= RNA-
Al HlolE o AT S AEHY R S| Efe vER Aot

% 43 GRC M 9] 12t 713te] Aol A R3S BolE= GO w4 2ol ufe}
DEG #¢ 2 2 5 vepdl A io|rt,

S| =02 el Sol ot
be AATERUL WAL o] %2} W stel o @ ek S ek sol )

o] 3| E AATERL X 2ol o 3 Hk-5
& d|5st7] A 2370 ] FHA 59 vk 3 Sl A& vERA ROC +4d ¢]
t}.

gk Lol

a: 92 YL GRCI A E50) Al AZdela) B a2H AL e
A2l e T MIT ¥4 02 oF & vizks Z A8 Uel ol &
3}8kA] Aol whet BFE TCGA X EQ S EY, o & b3 9 A Q&S
UER Lol

b: A~ E e, hE S E SaF el ik 3 uk-g-S o 53] 9

g lslerg Aol WA 3 ol R E ROC

™



WO 2024/063523 PCT/KR2023/014217

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

c: Al =Z el 7R S0 2 5 AF ][4l o)
A ghgt Rolt)

d: 7} @-mjolo] F A 0 & TCGA LB EA W3lstA] 42 Al 5313 o]
=3

T 62 WEtetA A4S 7|Hko 2 3 UROMOL H 3 E ©] NMIBC 3HA}of th &
FAA EE oy 2 AE B S VER Solt)

a: UROMOL F & Eof| 4] NMIBC $H4} 2] A a2 o 317 93 237] 44 &
Ao vt g EolAd o] ROC 3418 Ve ot

b: W3} shA A <=ol ubel 15 39 UROMOL I35 E 2] 3| EW-S el o)
=3

c: UROMOL T3 E oA F 1E 9] 7}E¢h-nfolof 242 W 3}etAd A2 A
F 8k ol

%7 GRC A Z 7} invivodl 4 % 44 2 Aol 7} 108 A8 el =

<

7

=

] [e]
AdgES FToR

Q
=
aQ
iy
Q
=
aQ
iy
~J
)
Q
=
Q
iy
O
>
ke
N
N
N
o
it}
o
q

c: Y& 39S T24-P0, GRC1-P3, GRC1-P7, ¥ GRC1-PISEHE 53 3 %
2 A M o] H&E # 2] 8} olu| X0l @ B 3] d-2 T24-P0, GRC1-P3, GRC1-P7,
2 GRCI1-P15 Al 329] gl AWl ¢ & A H Zo] ¥ A4do =5 F&3}et =
o]t}

d: POS} P15 Al E 50 A 237 - A A S 5 1071 9] mRNA 738 A #3}3k 4 o]

2

e: mouse tumor®l| A 237} A AE = 1071 9] mRNA 2 A3} sk 4l o)},
g o] AAE 93 H Ao

A g st Bowge] AAdE 4As| Ayt o5t
(@)

upe} gebd 4= ol
uheha] B o] Eol thet ol = B gAlA Ak A3 8-S EUE 2l A
of & Aot} WA A HA el A, of FHo] ofH AR AE "EEgrlar ot
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[96]

[97]

[98]

[99]

[100]

STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG, SMADY ¥ NTSEZ O] A%l
o) AEE A WAFS Zgshz AAS TP ehiz ool A, Hlo] iz
o5 A5G vhol et 2B AT Bk,

7] miRNA = o] o] @i o] e =55 EFl st W ol ARE-Y = Al A
= Aol 3 3] E miRNA 5= o] o] dh of e of L5 Fhel k= W of
S5 = AAE v sh=dl, ol & 591, RT-PCR, 7 A 4 RTPCR(Competitive
RT-PCR), 2 A] 7} RT-PCR(Real-time RT-PCR), RNase X% 4] "H(RPA; RNase
protection assay), =% 5 51 & (Northern blotting), F A A} 3| 411 52| wh ol A}
|4 = 24 frAate] SolHor Ave 5= 9l Zefoln|, TR H 1= A7}
g g o, 58] o] Al A= =

< Lo A ARG H = gof "Eebol v, F2 A 38 431 (free 3
hydroxylgroup) & 7FA| = &AM A 2 AR 4 Q1 8l 2 o] E(template) @l 2714
(base pain/& BT 5 Q51 B0 = 7he BALE A9 A A 02 7%
St &2 A A E S on gk, sefol = A A gk g8l 1 2o 116L
98 (2, DNA Eelvjelo] = = o 1AL ) @ 918 Ao B 4ol ¢ 4714 i
S Aol E E AT o] EQ] E A 0}01]7\1 DNA &4 & A 5 9

2ol AL Gol RN, §04 L mRNASH 5ol ] A2

8 4 51 81 4 271 WA DAL 9 217]9] $15sh RNA T DNA

o A A& ol sk, 22 2y E 9 2 E] =(oligonucleotide) X 2 H | ¢t
2} DNA(single stranded DNA) 32 2 H o] <=2]] DNA(double stranded DNA) X2 H |
RNA T2 H Fo JHj & Aztd 5= 9laL, B} olatA dEst7] fAste] &bl
dHe 4= 9l

o %%@9] e S SAT 7 I AAE 7] FAAk Sol 4o

= A, e, &2 i Elo] &= 1= PNA(Peptide nucleic acid), F=+=
7] @A S T sk Aol Hol Al AR A A S zhs sefoln] B 2
SI

> 1

2 el S ol B, ] el W e A A
ME 1% AW 20] Zapolu) A AWM E 3T AAME 49 Eefo]n] 4
A s R AAns 60 Zefolr 4 ALAME 72 A AW E 89 Ja}ow

A dME 9D AW F 102 Zafo]m A AAME 11 D AHEHF 129 =
gholm] B AW F 132 ADHE 149 Zato]n] B HAWF 152 ADdHS
169] Zalolw A A E 172 A5 189 Zalolr] A A M T 19 L A
AWM 5 209] Zafoln] 4 AW S 21 B AN S 220] Zeto]n] A HAHT
232 AW F 249 Zatoln] B AW 25 2 LA F 269 afoln] & A
AW E 27 R LA F 289] Tafo ] A AWM E 29 T HAME 309 Zefo
g AWM 3] D AAH S 329 Zafoln] A AWM E 33 L AN T 34

o] Zajoln] B M E 352 HAHF 369 Zafoln] B HAHE 372 A
W F 389 Zajo)ln] A AWM B 39 D AW E 402 Zafo]n] A AWM E 4]
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[101]

[102]
[103]

[104]

[105]

[106]

[107]

[108]

[109]
[110]
[111]

[112]

% 420] Tejolv] 4 AAMS 43 D A5 44e] Zefoln A D A
9G¥ 469] Zefo] ] 408 o Fojzl el A M Elsl Eetol

gr1e) 238 Taahz el Ae, ol Hiz ol F ol 8

RASSF5, PTPN6, TRNP1, APOBEC3D, APOBEC3G, ABL1, ABL2, CACNA2DI,
JUN, GNG4, NGF, MYC, MAP4K4, STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG,
SMAD9 ¥ NT5EZ o] Fo] A o A A FA e whal=8 4=

A2 miRNA & F-%
WA e S Ad e, A AL THREARS(RT-PCR),
A AAAE A T B AT-S(competitive RT-PCR), 2 A {F S AAL g A =
2t & A HE-g(real time quantitative RTPCR), RNase X% %41 *H (RNase protection
method), =% &8 (Northern blotting) == f- A A} 3ol 2|8 4= 4= 9 o1,
ofof] Al gHH A] eFi=
Vg of A A ool wp=, AV] F-AdAe] WA o] thxat e VA
Sto] S7FE A, ko] HH-§-E (response rate)©] T AdHE AL
911, grel aabal WAlo] Z7ha Ao haeli A 4
= 7

I
2 o1,
7, # % (invasion) BE = ©] & (migration)©| 5 7F8= A o2 A= A A 4= 3

ra
5y
N
KU
ol
Ot
=
;O
uly
e

71wl E AEA Al md FEELAES A st @A,

7] FHEA ol A H A E A AR oA GATA3, FOXA1, RASSF5, PTPNG,
TRNP1, APOBEC3D, APOBEC3G, ABLI1, ABL2, CACNA2DI1, JUN, GNG4, NGF,
MYC, MAP4K4, STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG, SMAD9 % NT5E
2 o] Folxl ol A Ml E FAzte] A FES S5k v, ¢

A7 Az S 2 v o] VB &) vlalskE ©ALE ek @
A o] A= WH S Al egho

2
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[113]

[114]

[115]

[116]

[117]

[118]
[119]

[120]

[121]
[122]
[123]

[124]

[125]

b o] A Afelof] wh2, ek 8 3= F el Wh-g-E(response rate)©] F7H5}
=AY g a1, FAHEL] A, H F(invasion) B35 ©]-&(migration)©] A4S
719l 2= 9] o1 oFA|Z o] kAl Ul o] Zask= Aol 5= 9l).

gk, - 1S GATA3, FOXAL, RASSFS, PTPN6, TRNP1, APOBEC3D,

APOBEC3G, ABL1, ABL2, CACNA2DI, JUN, GNG4, NGF, MYC, MAP4K4,
STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG, SMAD9 % NTSEZ o] Fo] %l

ol A e RS ek A UA| o=l A & TR = ] e, o] Ei=
of| 2 of| Z& 9] & vo] ntAE AT

ok, B 2 GATA3, FOXAL, RASSFS, PTPN6, TRNP1, APOBEC3D,
APOBEC3G, ABL1, ABL2, CACNA2DI, JUN, GNG4, NGF, MYC, MAP4K4,
STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG, SMAD9 % NT5E& o] Fo] 2zl o]
A Qe E fAzLe] B EE S5 AAE ek dEA = AdS T

A= o] e, Aol = o2 o 54 nto]l oA A =& AT g

E5H 28-S AV RS Eeete A e A S THA = e A
@, Ho] = o F 58 7| EE Al w )

Eeh 2 UEE WA REFE AESA AR

A7 Bl AESHE Al go A A o] 7| EE o] 83}, GATA3, FOXAL,
RASSF5, PTPN6, TRNP1, APOBEC3D, APOBEC3G, ABLI, ABL2, CACNA2DI,
JUN, GNG4, NGF, MYC, MAP4K4, STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG,
SMAD9 ¥ NT5EE o] Fo{ x| ol Al el Az dAdeEs S48 @
Al R

A7) AR ] v S 27| V=X 9 v L EkE wHA;

T

Al S g & THA el A, o] B ol F ol H 2 A

TRNP1, APOBEC3D, APOBEC3G, ABL1, ABL2, CACNA2D1, JUN, GNG4, NGF,
MYC, MAP4K4, STC1, FOXD1, FOXC2, TGFB1, TGFB3, NOG, SMAD9 X NT5E
& o] ol Fol A e fFAxe] HAFES ST WA 2

47 AR WA FES 2T /1 EA 9 m sk wAE Edes g
PRl SFE A 7HA L obe] XA 222e]d WY S Al B,

T o] ANE 9% G o)

ol 5} ¥ u & A ollol] o] she] U] % A B A A de 5] A4l o= 9
g e no PAA R Y] 9% o, Byl sl ol s A4
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[126]
[127]
[128]

[129]
[130]

[131]
[132]

[133]
[134]

ool =& 4] vk A G AN Tl A1 A& 7Ex] Aol Al Jlet A At
W Aol

<A g 4d>

1. A3 vl

QAN ZEHFF S A EE 221 T24, 5637, UC3, UC5 ¥ UC145= American Type Culture
Collection (ATCC)l| A -1 8} 3L RT4 A 3£ 5=3= Korean Cell Line Bank (KCLB)

o A -8k T} T24, UC3, UCS, UC14 2 RT4 Al 5= DMEM(Dulbecco's
modified Eagle's medium)©l| ¥l %Fa}Fal, 5637 M| 325 10% FBS (Capricormn
Scientific GmbH, Ebsdorfergrund, Germany) % 1% penicillin/streptomycin
(Capricorn Scientific GmbH, Ebsdorfergrund, Germany)©] X.%-%¥ RPMI 164091 ]
¥ AT B A EFIE=37°C, 5% CO, 271 0 & i oFah o),

2. ¥2 23 A A (Molecular Evolution Assay)

5 Jao] e A4S 8l B4 X3 A4S AA S A A 3) A A ol A
Al EAFE o T gF AAJERH o] A4 g B &-& <15t 7] ], AR vl GFoll A Tk
sk AAEM 5 =5 BHl8k3l o, 1,500 nMo] 7HY A &Het 55 & gl st gl
Uk 25 A e Al S T244 A3 E3HETET70%00 ol 281& 1 ol 1,500
nM F A EFRT (GEM, Lilly, Eli ¥ company)= 72A| {F & <F A 2l et slch. 1 3, A

&= DMEMS A A3 w4 2 w3 8he] Al EE 90% 2] F 350
3| EAI 7Y 35" A EE 3] 578FaL, RNA W2, vl 31, A
aL, o] & At v ek lvh. Td e W o2 15 3 AE 5, 4}
| HJE} 7y7ko] At el A, PO (Phase 0)3= 8] A 2] o 2 T24 A|

yol™, P1 2 Pl4n 2424 13] Al R (1+n)3] At E Al =

3.RNA A A A E &4
M| 3£ E 528} 31 RNeasy Mini Kit (#74316, Qiagen, CA, USA)E A}-&-5}o] &
S A s TE A A 0 2 RNA2] 43 3 RNA A& vl E 913}

, =% RNAE 6% X5 dslo]l = Ao A 7] F 3k 3 ethidium bromide
(EtBr) A2 o 2 gelahint. A A *}iﬂ NS g etol B el g 52 Y
E S AL A o, #-2]H 5 RNAE PrimeScript™ (TakaraBio, Otsu,
Japan) A1 81 poly (T) 22 0] v) 5 o] 8 51 o1 24} -] A}8.51 e

4L AZAEE L 22U P4 F

AIEE 1x 10 A5 55 96-4 F el o] E2] 7 ]S sto] M gataleh. 71+
DMEME A| A3}aL Al 3E A3 91X 5 7] 58kaL o] & B[ &2 0,24, 48 L 72 AlgH
of Z+7y 435ttt 1 ¥ M AEES 2lstr] 98HA, 3-(4,5-dimethylthiazo
1-2-y1)-2,5-diphenyltetrazolium bromide (MTT; #298-93-1, Sigma-Aldrich, St.

Louis, MO, USA)E AM8-3Fo] ZF dlofl 71k 3 1A {F & QF 1l 98121 Dimethyl
Sulfoxide (DMSO; Duchefa Biochemie, BH Haarlem, Netherlands)E % 7}8Fi v, 1
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2 540 nm®l| A spectrophotometer microplate reader (Victor3)E ©]-8-3to] S3 =&
== ]

[135]

[136]
[137]

[140]
[141]

[142]

ZRsa AL ATES ET I Hastel, sl Bk JEH S A

.o

T3 A XS 6-9 S olEo 1 x 1I0A X 52 FE8haL, 2F 9
HAAAE w7pA] 7Lt O F F2YE 4% XL =2 1051t
Astal 0.1% A 229 vlo]l &3 §l-g o] &3to], 1A g Gt FEYE A
P ok, A8 F 21 4~ Image J software (NIH; National Institutes of Health,
Bethesda, MD, USA)& A}-8-3}o] A48}t

S5.AERY L olT HA

A EZ HH D ol Felatr] fete], Edl~Y A S AF-E-381o] Boyden
chamberol]| A Al 3 2§ L o] &g &21st 3t 74 4 o 2 v E 2] A (matrigel;
BD Biosciences, Franklin Lakes, NJ, USA) FEE Ao 4x10* A EFEE A EE
HEE T 2441 B M FHAG 1 F AT 24 WACMel BhE AE 7
Ao, Al E 11H]g4 CM 2 A 28 H] x| o] A] 244 7+ =

Rl o

lr

O

S(phosphate buffered solutlon)fi-_ A 3}.7_ 5% COz, 37°C &% d =23
7F et w244 3 B, AR E J)f?ﬂﬂl%‘fli selstlon, 4
oAb AIRE A S Far ZGElth L 3] A E R J/\ﬁ}‘ﬂ &
A 25 ASE At o, A B sl thE A A S ko], tla Al
o] olg 7 efoll thet vl H 2 A 35 AXE J 3} 82
7.5kl 22 A Tlwhol (rhol A2 A Tlrbe] 2) A%

3D A 3E W] & 9 gk nlo] A 2 f-A) v]Hulo] 2E AutoCAD software (Autodesk,
USA)Z A1g3tel A5tk AAH Huto] 22 o] §3te], Sivh B BEE ¥
S 1es) 71 L ol akol A Asolth T4 & & 48k A|sh £ E Poly-
dimethylsiloxane (PDMS) (Sylgard 184, Dow Corning, USA) pre-polymerE °F 5-6
mm 571551 21610 2 SOCAA 244 5 A8 1 1 5 5
PDMS% & ¥-elata i clufel s= Agagien, $UF % 27 FUE
npol A B A o] Al ARl FATH T ¥ PDMST S L EET l LRI ST
o, PDMSZ 9] A d-& dd AW 282224 mm x 24 mm) Aol E2h=n)-
24 2o ddein. 25 o, I A 295 1 mg/me2| poly-D-
lysinehydrobromide(PDL)(Sigma-Aldrich, MO, USA) & 4] {}F 5ot & 3lo] A
ol gk FebAll B2 FAIT AL SRR 33] Al H ST Al 2 ol
ARFA vuo] 25= 80°C ol A ehAl 8] A2 A Z

8. Fhol A2 A Tiuo] oM W3 A R HUVEC A X 358 &
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[143]

[144]
[145]

[146]
[147]

[148]
[149]

2ANEE 2A 2, Y 184 (Coming, USA) &4 (2 mg/ml)S el 2l 9
71 4@ vRe} ol A Z3FA tHChung S. et al., Adv. Mater. 21(47):4863-4867; Jeong
K. et al., Lab Chip 2020;(20):548-557]. =1 %, v}o] A 2 f-A| t]ufo] 2~ 2] F<¢ A
ol Febal §A8 A 9-a1, tjufo] 25 37°C Al o] B ol A 3083+ vE-S-A] 5
th Asly tlufol 2~ o] Al HEE FIHA 7 V] Y8, s A H FebAl &
HN(PBS F 35 pug/me)S A A WE =4S T 3 5% CO, 150l o] B of A
3041E WS A1 71 2, A g & Al gk w2 2 A F sl o) ZF Z71(T24-PO, GRCI-
P3, GRC1-P7, '@ GRC1-P15)°l| A o] uF3oF A 3£ o] &8 oll(1x10°cells/ml)< vl A
Aol EJAZ F A F2E fato] m Fak ik i oF 4411t o] 3, HUVECS
o] AN (1x10°cells/me) H3F v %] A d o] Wb o 2 L) &hgl v}, g et &
HUVECsE & WA & 7+ Al dol] 3watgleom, vjd vix] & w4 stH A vfol
AZFA Hufo] 2o A FF v st Tt

9. A FA L FF4 ol F F12

T - sHE 59 FoF nlol A2 /A v]ulo] 2ol A HUVEC A X Z:2] 2
198k Whaget A3 o] o] 5-& Felst ok MEZE A 2o A 2011t 4% 3t
BB =2 1A A 7] 3L 0.1% Triton X-100.2 & 205-3F wH-&- A| AT} 1
el Hgld E 9 8-S phalloidin-594 (1:400, Invitrogen, Carlsbad, CA, USA)
oechst 33342 (1:2000, Thermo Fisher Scientific, USA)%= Z+2+ A A1t} 1
2 A A tluto]l ~E 279l 5L high contents screening microscope (CELENA X,
Logos Biosystems, Republic of Korea)E ©|-&35}o] A 218} 619 o™, 371 9] t}-& T
Hlo] 2ol A 8 U %] 9 & & 2] ROI(region of interest) ©] 7| %] & £ 3} 31(total n=25),
75 vlo] ] #](binary) 2 E #) 2 & = (thresholded) o] 1] A| & H-A4] &It} 1 3 A
7+3} g ubagokeo] X145 o)1 A & Image J softwareE A&t Jo 25 712, A
F 99 ZAEFSd AT 5 AFH 0w FAG 4o HF 9 s g
1&t7] Yate], &4 3 Aol Bl &S ROI o) v Aol A AAretg 0w, AR 3453k
Al FE 2] F 5 ZF ROIONA 371 2] th& v ufo] 2ol A Al5=3F T Al o] # o)
ol A 2] HE3k Image J software S AF8-310] ROI | H] X & o] &3} EFlst i),

10. A E o}7} A4 A

M 3 2] JA 2l A]-55 7 A A (Anchorage Independent Growth) A3 E o} 7} 4
ZEY AEER Felstdl o, ZH o EE 10Uz ol dstal 22U E
dAul 4 o2 A4skait,

NAEZEA AA

A 3% 554 & 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide (MTT)
E A}-g3lo] A A3 T} T24-P0O, GRC1-P3, GRC1-P7, '@ GRC1-P15 A %(1,000
cells/well) S 96-4 Z e o] Eof] & E3lar 28] A ] A2 Aol < 60 WA 70%
s} im0l o] & wj 74X] w4kt 1 3, AAIERRI O] o kg F4dE 1]

N
i ro
Ot

—

[e)

it

R -3
-
E

o o H

3
PZaN

ral

A
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[150]
[151]

[152]

31 ICsy= non-linear (curve fit) regression algorithms®} GraphPad Prism9 (GraphPad
Software, San Diego, CA, USA) A}-8-3f Al A+s} 3l T},

12. qRT-PCR(Quantitative real-time polymerase chain reaction)

%= RNAE RNAiso reagent (Takara, Otsu, Japan)E AF8-31o] 2] 3151 TF RNA
A2 A A E spectrophotometer (ND-1000, Thermo Fisher Scientific, Waltham, MA,
USA)E o] &3} &13F% 91, cDNA PrimeScript'™ RT reagent Kit (#RR037A,
Takara, Otsu, Japan)E ©]-83}o] 34 3Fa1, 1 ug 5 RNAE ©]-8-3Fo] RNAS] A&
WA 8 83150t qRT-PCRS TB Green Premix Ex Taq (#RR420A, Takara, Otsu,
Japan) 2 CFX 96 real-time PCR Detection system (#185-5096, BioRad, Hercules,
CA, USAYE o §3to] =549 0, Abg-4l etol W AL 517] % 19] Lheh
NoT. A% WA % 350 5491 DNA F4 © RNA ¥412 )], 4]
A= 7Fet ATk 7L % mRNA 4 Hlol B & GAPDHel el 4= 3hstaL, &
= 4914 (fold change) & 4t 4 422 o] &3to] Axakrt. 2} etol
o Aelo] A etz FAAe Ahe o] E 29 byt

[t 1]
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+ A AMEHF =gloly Z0|H A E
CATAZ Aguz | GATA3 qPCR-F CACAAAATGAACGGACAGAAC
AEHF 2 GATAZ qPCR-R AGCTTGTAGTAGAGCCCAC
F0xA1 AgHzg 3 FOXAl qPCR-F TGGAACAGCTACTACGCAG
AgdF ¢ FOXal ¢PCR-R GTAGTCATGGTGTTCATGGTC
RASSFS5 PENENS RASSF5 qPCR-F GATACACAAGGACGGACAAG
REEES RASSF5 gPCR-R GAGAAGGCATCCCACTCTAC
PTENG Ngds 7 PTPN6 gPCR-F ATGCCAACTACATCAAGAACC
AMEHF § PTPN6 gPCR-R CTGCCAGAAGTCATTGACC
TRNP] AgEHzs g TRNP1 qPCR-F TCCTTCCAACTCCTCAGAAC
AgHF 10 [TRNP1 ¢PCR-R TGTGTAAGGTCAATTCTCAACG
APOBECID Agiz 11 |APOBEC2D gPCR-F  |[TGCAGAAAGGTGCTTCCTCT
AgEHF 12 |APOBECID qPCR-R  |GCGGTGAAGATGGTGAGATT
APOBECSC M EHF 13 [APOBEC3G PCR-F [TTCAGCACTGTTGGAGCAAG
AEH T 14 |aPOBECIG PCR-R  [TGAAAGTGAATGTGGGTGGA
aBr1 A g¥iz 15 |ABLL gPCR-F CATCACCACGCTCCATTATC
AEdF 16 |ABL! ¢PCR-R GTATTTCTTCCACACGCCC
aBr2 AegHF 17 [ABL2Z oPCR-F CCCTAATCTCTTCGTTGCAC
Agds 18 |ABLZ ¢PCR-R CTTCACTCCACTCACCATTC
CACNAZD1 Ad¥® 19 |CACNAZDI PCR-F  [CTGGCCTAGCTCGATATTATCC
AgHE 20 |CACNAZDI PCR-R  |ACACTTCCACTCACATCCAC
TUN Agds 21 |JUN qPCR-F CCAAGTGCCGAAAAAGGAAG
Agelx 22 |JUN qPCR-R TAAGCTGTGCCACCTGTTC
GNG4 AgHF 23 |GNG¢E gPCR-F ACCACTAGCATCTCCCAAGC
AEHF 24 |GNG qPCR-R CAGGCACTGGAATGATGAGA
NCF M EHFE 25 INGF qPCR-F GGGGCATTGACTCAAAGCAC
AL F 26 |NGF qPCR-R TTCCTGCTGAGCACACACAC
Mve AgegwF 27 [MYC gPCR-F CTCCACACATCAGCACAAC
AgwHf 28  [MYC gPCR-R TCGCCTCTTGACATTCTCC
MAPIKE AET 29 |MAP4K4 qPCR-F TCTACAGAGCAGCTTTTGAAAC
ANduF 30 [MAP4K4 gPCR-R CTCCTCTTCTTCCTCACTCC
ST AgHF 31 ST(2 gPCR-F AGCGCTGCTAAATTTGACACT
Agelis 32 |STC? ¢PCR-R CTTTGGAAAGTGGAGCACCTCCG
FOXD1 AEHF 33 FOXD1 ¢PCR-F CTCGTATATCGCGCTCATCA
AgwF 34 |[FOXD1 oPCR-R TCTTGACGAAGCAGTCGTTG
FOxC2 AgHF 36 [FOXC2 GPCR-F ATGTTCGAGAACGGCAGCTT
AgwF 36 [FOXC2 qPCR-R CTTCTTCTCGGCCTCCTTGG
TGFEI AgEHF 37 |TGFB1 ¢PCR-F TTCCTGGCGATACCTCAGCAAC
AgHF 38 [TGFB! gPCR-R AATTTCCCCTCCACGGCTCAAC
TGFE3 AgHF 39 |[TGFB3 PCR-F GAC ACTGTGCGTGAGTGGCT
AEHF 40 |[1GFEB3 oPCR-R CCACGGCCATGGTCATCCTC
NOG AE T 41 |NOG gPCR-F CCAGCACTATCTCCACATCC
AgHF 42 |NOG ¢PCR-R GTCTCGTTCAGATCCTTTTCC
SMADS A s 43  |SMADZ qPCR-F CCACAGAAGCCTCTGAGACC
Ag8F 44 |SMADZ qPCR-R CCCAACTCGGTTGTTCAGTT
NTSE AEHF 45 |NTSE qPCR-F CCCATTCTTCTAAACAGCAGCATTC
AEHF 46 |NTSE gPCR-R CTAAAGCGGCATGATTGAGAGG

[154] [ 2]
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s

EFAMSE

EFIZC]

CGATA3 (ME¥Z 47

CACAAAATGAACGGACAGAACCGCCCCCTCATTAAGCCCAAGCGAA
GGCTGTCTGCAGCCAGGAGAGCAGGGACGTCCTCTCGCGAACTGTCA
GACCACCACAACCACACTCTGCAGCAGCAATCGCCAATCCGGACCCT
CTCTGCAATCCCTCTCGCCTCTACTACAAGCT

170bp

FOXAL (MEY £ 48}

TGGAACAGCTACTACCCAGACACGUCAGGA GGLCTACTCCTCCG
TCCCGGICAGCAACATGAACTCAGGCCTGGECTCCATGAACTC
CATGAACACCTACATGACCATGAACACCATGACTAC

122bp

GATACACAACGCACGGACAAGTGCTCTICCAGAAACTCICCATICGCT
GACCCCCCCCTCTACCTGCCCCTCCTTCCTCCCCCTCACACGEAGET
CCTCAGCTTTGTGCTAAAGGAGAATGAAACTGGAGAGGTAGAGTGG
GATGCCTTCTIC

150bp

PTPNG (&

P 5y
ne
rE
ot
(&3]
e

ATCCCAACTACATCAAGAACCAGCTGCTAGGCCCTGATCAGAACGC
TAAGACCTACATCCCCAGCCAGGGTTCTCTGCAGCCCACGCTCAAT
GACTTCTGGCAG

104bp

TRNP! (A{8¥% 51)

TCCTTCCAACTCCTCAGAACCTCCACTCTATGCATCTGGACCTCICG
ATTCGGCTTTCTCCCTGGGCACTCGCCTTCAGCGAAGACGTTCGAGAATT
GACCTTACACA

105bp

APOBEC3D (XEWZ 52)

TGCACAAACGGTCCTTCCICTICTICCTICIGICACCACATACIGICTIC
CTAACACAAACTACCAGGTCACCTGGTACACATCTIGCAGCCCTITC
CCCAGAGTGIGCAGCGCCACGCTGCECCCAGTTCCTCCCCACGCCACACGC
AACGTGAATCTCACCATCTTCACCGC

APCBEC3G (MW 53)

TICAGCACTGTIGGAGCAAGT ICGTGTACAGCCAAAGAGAGCTATTY
TGAGCCTTGGAATAATCTGCCTAAATATTATATATTACTGCACATC
ATGCTGGGGGAGATTCTCAGACACTCGATGGATCCACCCACATTCA
CTTICA

CATCACCACGCTCCATTATCCAGCCCCAAAGCGCAACAAGCCCACT
GTCTATGGTGTGTCCCCCAACTACGACAACGTGGCAGATGCAACCCA
CCGCACATCACCATGAAGCACAACCTGGGCGGGGGCCACTACGGGGA
GGTGTACCAGGCGCCTGTGGAAGAAATAC

166 bp

CCCTAATCICTICGTIGCACTTTATCATI TTIGTAGCAACGTCGGTGATA
ACACACTCAGCATCACTAAAGCTGAAAAGCTACCGACTCCTIGGTTA
CAACCAGAATGGTGAGTCGCAGTGAAG

119 bp

CACNAZD! (MBYZ 36)

CTGGCCTAGCTCGATATTATCCAGCTTCACCATGGCTIGATAATAGTE
ACAACTCCAAATAAGATTCGACCTTTATCGATGTACGCAGAAGACCAT
GGTACATCCAAGGAGCTGCATCTCCTAAAGACATGCTTATTCTGGT
GGATGIGAGTGGAAGIGT

JUN ME¥= 57)

CCAAGTGCCGAAAAAGGAAGCTGGAGAGAATCGCCCGGCTGGAGGCA
AAAACTGAAAACCTTCGAAAGCTCAGAACTCGGAGCTGGCGTCCACE
GCCAACATGCTCAGGCAACAGGTGGCACAGCTTA

GNGE (MEWZ 58)

ACCACTAGCATCTCCCAAGCCAGGAAAGCTGTGCGAGCAGCTAAAGA
TGGAAGCCTGTATGGACAGCGTCAAGGTCTCCCAGCCACCTGCGGA
CCTCCTGCCCTACTGTCAAGCTCACGTGCCGGCAACATCCTCTCATC
ATTCCACTCCCIC

NGF (XS8R =Z 53)

GGGGCATTGACTCAAAGCACTGGAACTCATATTCGTACCACGACTCA
CACCTTTGTCAAGGCGCTGACCATGGATGGCAAGCAGGCTGCCTGG
CCGTTTATCCGCATACATACGGCCTIGTIGTGTGTIGTGCTCAGCAGGAA

138 bp

MYC (ME¥= 60)

CTCCACACATCAGCACAACTACGCAGCGCCTCCCTCCACTCGGAAG
GACTATCCTGCTGCCAAGAGGGTCAAGTTGGACAGTGTCAGAGTCC
TGAGACAGATCAGCAACAACCCAAAATGCACCAGCCCCAGGTCCTC
GCACACCGAGGACGAATGTCAACAGGCCA

166 bp

MAPK4 (A

e
rE
fote
o

TCTACAGAGCAGCTTTTGAAACATCCTTITATAAGGGATCAGCCAA
ATGAAAGGCAAGTTAGAATCCAGCTTAAGGATCATATAGATCGTAC
CAGGAAGAAGAGAGGCGAGAAAGATGAAACTGAGTATGAGTACAGT

GGCAGTCAGGAAGAAGAGGAG
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[156]

[157]
[158]

AGCGCTGCTAAATT TGACACTCAGGCAAAAGCATTCGTCAAAGAGA
STCI (MEHZ b2) GCTTAAAATCCATCCCCAACGCGCTCACCTCCAAGGTCTTCCTCEC| 118 bp
CATTCGCAGCTGCTCCACTTITCCAAAC

CTCCTATATCGCCCTCATCACTATCCCCATCCTGCACGAGCCCCAAC
AAGCGGCTGACGCTGAGCGAGATCTGTGACTTCATCAGCGGCCECT
TCCCCTACTACCCGGAGAACTTCCCCGCCTGGCAGAACAGCATCCG
CCACAACCTCTCCCTCAACCACTCCTTCCTCAACGA

FOXDI (X8¥% b3) 173 op

ATGTTCGAGAACGGCAGCTI CCTGCGGCGCCGGCGGCGCTTCAAAA
AGAAGGACGCTCTCCAAGGAGAAGGAGGAGCGGGCCCACCTCAAGGA 163 bp
GCCGCCCCCGGCCCCCTCCAAGCGCCCCCCCGCCACCCCCCACCTA

GCGCACGCCCCCAAGGAGGCCCAGAAGAAC

FOXCZ (MEYNZ bY)

TTCCTGGCCATACCTCAGCAACCGGCTGCTGGCACCCACGCGACTCG
TGFBL (M 63} CCAGAGTGGTTATCTTTIGATGTCACCGGAGTTGTGCGCCAGTCGCTT| 112 bp
GACGCCCGTCGCAGGGGAAATT

CGACACTGTGCGTGAGIGCGLTGTTGAGAAGAGAGTCCAACTTAGGIC
TACAAATCAGCATTCACTGTCCATGTCACACCTTTCAGCCCAATGG
AGATATCCTCCAAAACATTCACCACCTGATCCGAAATCAAATTCAAA
CCCCTGGACAATCGACCATCACCATGCCCGTGE

TGFB3 (~{g¥i= 66) 170 bp

CCAGCACTATCTCCACATCCGCCCGGCACCCAGCGACAACCTGCCC
NOG (N EHZ b7) CTCCTCGCACCTCATCCAACACCCACGACCCTATCTTICGACCCCAAGE] Ll v
AAAAGGATCTGAACGAGAC

CCACAGAAGCCTCTCAGACCCAGAGTGGCCAACCTCTAGATGCCAC
AGCTGATAGACATGTAGTCCTATCCATACCAAATCCACACTTTCGA 161 tp
CCAGTTTGTTACCAGCAGCCCCAGCACTGGTGCTCGCTCGCCTACT

ATCAACTCAACAACCCAGTTCCE

SMADY (M EVZ bB)

CCCATTICTTCTAAACAGCAGCATICCT GAAGATCCAAGCATAAAAG
CACGACATTAACAAATCGAGCATAAAATTIGCATAATTATTCTACCCA
GCAATTAGGGAAAACAATTGTCTATCTGGATGGCTCCTCTCAATCA
TCCCETTTAC

NTSE (ME¥Z b9) 149 bp

13. 9129 EX &4

M EZE PBSE AH&3l Al A ¢ & @A & radio immunoprecipitation (RIPA)
buffer (Ambion, 150 mM NaCl, 0.5% sodium deoxycholate, 0.1% SDS, 50 mM
Tris, pH 8.0, protease inhibitor cocktail, & phosphatase inhibitor)fﬁ gl sfar
12,000 g, 15 min, 4°C2| Z=x1ol| A 42| st @il & 5381l ol
A o] k-2 BCA assay kit (#23225, Thermo Fisher Scientific, Waltham, MA, USA)
5 ARg-she] &21519 214, 10-12% SDS-polyacrylamide gelS ©]-8-3f] #
7] % & (electrophoresis) (SDS-PAGE)E 2 A&l %it 1 &+ U E fﬁ‘“ 52
(NC) ™ ¥ ¢ 21(GE healthcare, Esbjerg, Denmark)°l] @22 & %71 3 59 &%
#7F ¢4 0.05% TBS-TE ol -&3ato] i e le Adstiqet. 1 5, 14 &
A 21 STC1(#sc-293435, 1:100, Santa Cruz Biotech., Dallas, TX, USA), MMP-1
(sc-137044, 1:2000, Santa Cruz Biotech., Dallas, TX, USA), MMP-2 (#4022, 1:2000,
Cell signaling, Danvers, MA, USA), MMP-9 (#3852, 1:4000, Cell signaling, Danvers,
MA, USA), NCAD (#4061, 1:2000, Cell signaling, Danvers, MA, USA), ECAD
(#3195, 1:2000, Cell signaling, Danvers, MA, USA), VIM (#sc-6260, 1:2000, Santa
Cruz Biotech, Dallas, TX, USA), SNAIL (#sc-271977, 1:5000, Santa Cruz Biotech,
Dallas, TX, USA), FAK(#3285, 1:4000, Cell signaling, Danvers, MA, USA), p-
FAK (#3283, 1:4000, Cell signaling, Danvers, MA, USA), ERK (#9102, 1:5000, Cell
signaling, Danvers, MA, USA), 2 p-ERK (#9101, 1:5000, Cell signaling, Danvers,
MA, USA)E o]-&3}o] Hb-3 A| 7 o, th27© 2= GAPDH (#2118, 1:20000,
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[159]
[160]

[161]

[162]

Cell signaling, Danvers, MA, USA)E AF-8-3F 91t 1§, 22} 34| 91, horseradish
peroxidase (HRP)-conjugated anti-rabbit %=3= anti-mouse immunoglobulin G (IgG)<}
3 Azl e, A MES ECL A5 Al okg Abgsto] AEstdivh. =8 W
= 5= automatic X-ray film processor (#JP-33, JPI Healthcare, Seoul, Korea) = gkl st
% 01, X-ray films (#47410-15788, Fuji film, Tokyo, Japan) 3-2] = 2d w5
Image J software (NIH; National Institutes of Health, Bethesda, MD, USA)Z 4 &3}
At

14. B A Y (in vivo) TF 44 % Aol HA

in vivo &% 34 3 Aol A& 98, T24-P0 = GRC1-P3, GRC1-P7, &
GRCI-P15 Al ¥ 5 EPMN o2 Felstar, PBSol| AESIITE 1 5, Al ¥ &gl
£ BALB/C *F= nh-9-229] S g arg] Aguiof) 9)sh ALt lvt, gk, 470 /-9
o] A3 E PBS =9 Al3E 2 &%F2] Matrigel (#354234, Corning Inc., Costar, NY,
USA)# -Z8ato], 200 b E d 8t =Y 8T & Fo] A= A Flol A, &%
A71E 3 (tA 07 HASIA S 39 E Al4FES tF: Tumor volume (mm’)=
width? (mm?®) x length (mm). =2 3 4 Z15-2] n}-$-25 35U 2} ol I AYA|H o1, 3]
A mpg-2o A FF 24 & 53Fe] PBSE 23] A% ¢ F RNA 2w 5
ol o] &ak3dt.

15. &3 v}o| A 2 o] g o] (Tissue Microarray; TMA) ¥ H & % 2] 5} 8}
(Immunohistochemistry; IHC) & 4

-2 22 S vl E5 08 A 2st gl o, 4] nho] A & o] ¢ o (Tissue
Microarray; TMA)S #13ko], stebd £552 224 s10|(XF 2 mm)= 453
t}. 71§, &£ }o] = & H&E(hematoxylin 2 eosin)@ 148} a1 &oF 228 9l
SFR ). T3, W 9 2 2] 3} g (Immunohistochemistry; IHC) ¥4 & §3Fo], & &
2 AMZS 9k ¥ =7 (Sigma-Aldrich, St. Louis, MO, USA)9ll 224 &F a1 siha}
Hol| 2Rttt stebdl B 245 AL ol A datetd spa[ 75 ¢ =
2100 %, 90%, 80%, L 60%)< o] &ato] eAl 7ttt 1 & 39 35T E =
oA 108 E Al etar, A EZAVEF (pH7)S 3|5 M ¥ 24 AR&atol T AL
2% 12} STC1 2 Ki67 &A) (#sc-23900, Santa Cruz Biotech., Dallas, TX, USA)+=
rabbit monoclonal IgG (#ab229477, Abcam, Cambridge, MA, USA)S- ©] -85} &
™, Rabbit IgGE &4 ofol &Y & & 2 AFESHI T TMA £eto| 25 ¢
A} gEA) & A 4°Coll A WA Hl Fakar v @ 'l 3k o)At A E A skl 1
2, Vectastain Elite ABC Reagent (#PK-6100, ® E| Laboratories, Burlingame, CA,
USA)E 220l A 303t 3 71314l 3, 3°-diaminobenzidine (DAB, #D4293, Sigma-
Aldrich, St. Louis, MO, USA)& A9 0 &2 Al-g-&to] i duk-$-8 g8t} 1
<, TMA £ 2}°] =& Mayer's hematoxylin (#S3309, Dako, Carpinteria, CA, USA)%
2 A8l a1, &5 -8(60%, 80%, 90%, 2 100%) % st on, 2l gl o2 3
3] Al sta AL T2 BAA R eItk Kie7 R STC1 42 4 5=
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[163]
[164]

[165]
[166]

[167]
[168]

[169]
[170]

w37 T a2 Yl oFgh(weak), T {H(moderate), 2 7S (strong). 7
% SALE el o] 4 3 STCL ] szef 24 ALgstglon, sl
A3 T F 2 (total score 0); 2F3F 24 (total score 1); 5 KF 24 (total

score 2); 2 733t vk (total score 3).

16. &2 2 FAR L o] H

National Center for Biotechnology information (NCBI) Gene Expression Omnibus
(GEO) tl| o] E] W] o] 2= (GSE13507, GSE32894, 3! GSE120736)= -E 4 2
Az} d ol H & E3sl= tolH M EE 7533t 2 ol H & log2
A A 2 M 35S © ™| quantile normalization & 2 3.8} 5} T} 16578 2] W
ek 32} o]l H & v~ A Y ] 35 E(n=165; Korean cohort; GSE13507) % A}
85151, 4531 o] Whag<t 2} dlol B & ] vl o] A I35 E (n=308; Lund cohort;
GSE32894, n=145; Yonsei cohort; GSE120736) % A}-8-51 1 t.

17. 934, F4A ¢4 € Function Enrichment £

A SN AAE 7o FHAA AES FAsHY] 5k, ¢t A5 E
2HE 9 §-A A} =3 o) o] B ol Pearson correlation testS %] -835F a1 2] 3 A
A AF > 04 F p<0.00D)E 2= FAAE A8ttt L 3, /A 2 &
A AA F2] 28 ¥ 9 (complete linkage clustering method)2] 2 =24, T4 /4
HAFE AT FHLHE BA S AT S F 8 ~E Y Aol uhet,
AAEZ 2 AEaF o R Vra, ZF A H I Eo A kAo A AlgdE ok E

o] A&EE 2 7ol ol Kaplan-Meier "W & AF-861¢] log-rank statistics 2 -
Y AR ok o] AEE A4S 21, Gene ontology (GO) 412 DAVID
bioinformatic resources (http://david.nciferf.gov)Z 2 A1 311}, A #43= p < 0.001 Z
false discovery rate (FDR) < 0.25 o] 9] §F 2 & =& (F=313l v},
18. A &4
tlol ¥ A3z 33 ji5 0 = & 53} +3F
A& 33 AAletal o, 339 /E A e r o tolHE YEHT 2
AL 35 vnfol 22 S o, BE 4] ol B = H i + S.DE VE
W}, = =9 15 Alol 9] zFol 9] -9 A2 two-tailed Student's r-test S A8}
AR AT 2Foli= p<0.0591 4 S ATHA 02 ‘!C')F/] g Ao = gkt = (p
<0.05), ** (p < 0.01), *** (p < 0.001). T A F24&R3.6.1 language environment
(http://www.r-project.org) < AF-&-3Fo] A A5 T}

<AA 4 1> AAIERL-UA B39 (GRO) A 9] B4 3

WagehBO)S] A X E ol sfiatar, A ek Xwt 2 A& Thol =l S A
Hatr| Hstod, gdA WA 3 AEFE 53 e oh A A o®, Al
7} eb A A o 2 aFok] A EfHl]] tf
A zfol & F<lat7] #18Ho] in vitro 2.2 2
PO, PO)E 471 9] 7o 2 F-73tar, 22 AAEH S A 8] stsl o 5
© = 153] Althsto], 1578 (Phase)oll A3 A BT WA W3¢k Al E£5(GROE

ja

> ofd

o+ EF WA (SD)E YELith 2
=)

£ rln
© 1g 1
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[171]

[172]

[173]

FHATHE la). Z4F 150 A 58 AA el WA ihaagk xﬂiv%b GRCI-
P15, GRC2-P15, GRC3-P15 ¥ GRC4-P152. & EH{39th(& 1b). 7L 3 GRC1-P3,
GRCI-P7 R GRCI-P15 A 3£ 5 o] 8-3}], GRC1 Lol A A4 A &5 2+
S glatqich. w3 GRC2, GRC3 H GRC4 7 9] A X5 WA F52] HF ¥
ael] o] &t GRC1 L5 9 M EFE L, FobA A& g 53l whebA, =
21 G A Zko]l @A A 07 TSt Lo, AAIE] A ] Fofl & FR 9
A7 7} F7Fe A THE 1e). B GRC A 39 13} vk & &<lstr] fate], A4
2 Ad A4S 53892, GRCI-P3, GRC1-P7 2 GRC1-P15 Al 3= T24-PO
A 32 9} vl alste], AAERRLO] T g A 8F4d o] % (phase) & 2] & & F7 8= Al
& FSIATHE 1d). 3 GRC1 A EZFES Aol T7hgd et 224 3
Asol sk e gelstd or(: le 3 & 1), HIFAA 58 A A =
FRABFATHE 1g). T=3h Al3E 9] o] 54 F X5 4 35 59 5% GRC A
YFEo| A Bl ou:] WAL S =54l U;}L, G A A o 2 o] T A W A EA]
T ks Ale A3 1h).
<A Ald 2> HUVEC Al £9+9] 3D Wi 24 GRCAHE A & ol F 59
9
Z L Aol A = WAl o o &S 1) % t pithelial mesenchyrnal
transition(EMT)®l| th3ate] 4] o] =
sad g st sistay A8 ¢ 49 {O]Oﬂ 71 }% ﬁgi %EW Al
% T} o]oll, GRC A 3£ 5 HUVEC Al £ 59} 3H7| wo] A 2 /A v nfo] 29 *1
& W Fsted, 3D =10 A GRC A E9] o] &4 & gdlstqivt. 1 A3 =
UrEM uke} gho], GRC A 327} wol AL 2 /-4 vl ulo] 25 F-alf etz @%
St AS sl o, 9 2 Factin 9 44 A3}, GRC1-P3, GRC1-P7

R GRCI-P15 Al 32| A 53 A .o 47} T24 A| E o} Bl L st @] 4 o =
Z7F5h= A& FAS I THE 2a). ok H o) HF AY, A F G L JE kg
oF M3 473= T24-P0 A| 3£ 9} ¥] 18} e], GRC1-P3, GRC1-P7 & GRC1-P15 Al 39
A GAHo R Frbekglon, gvle] AE 3D 2314 GRC M XE H Y] ¢ o]
& 59 o] T24-P0 A| 2} Bl alsto] F-7HE A& 2218 th(5 2a). GRC A £ 7}
EMTel &3k ] FZ] E Zelstr] A, 4y 2 gk mhA o] S Felst
% 2™, GRC1-P15 A| 3 = matrix metalloproteinase-2 (MMP-2), MMP-9, vimentin
(VIM), SNAIL, ZEB1, ZEB2, 2 NCAD 2] mRNA 38 o] Z7}3} 3 th(%& 2b). BF
&, SDC1 2 SDC29] mRNA & & 9217} ¢19) . ECADYE 7H4 3814t
GRC1-P15 A XE o A 2] MMP-1, MMP-2, MMP-9, NCAD, % SNAIL 2| ¥h-a ukg
2 T24-P0 A| 320l H] 8] F-7Faekgl o, VIMA A &= -2 247} ¢l E}u 2b). w2}
A, T24-P0°l) B] 8], 2145, ©]%% 52 2 EMT7} GRC1-P3, GRC1-P7, ¥ GRC1-P15
Azl A A A o &2 F7bshE A& Zelstqloh

<2 Al ] 3> Gene ontology(GO) {241 & o]-&3 GRC A X9 £} 13} F=Z A
3} &2l

K Lo

ey

-ﬁ%"

r:i_

O



22

WO 2024/063523 PCT/KR2023/014217
[174] GRC1 M EF9] §A 2 28 = 2 312 t]o]E] = RNA A| R A& o] &35}, 47}
A Aol s HAstgdo) AP A o 2 vk ¥ 1,8697] 9] A &7} wi k- o]
12 SD> & A o

[175]
[176]

= 9l oM (5 3a), GRC1 A 25
BEERE A el FH

-

28 A dastglh E3], 0T} P15 Aol 9] B A 73.1%2] 2Fol 7t 9
a1, 7] P3d} 7171 P7 Abol ol -2 v &k 2Fo] 7F Bl ¥ Yt 3b). 7] T ¥4
S 7|Hke

A
2 GRC1 MEFE Y H sz T3 AESHA 54 §-4Ax5 A6
¥ 2 I3 F-HAAH(GATA3, FOXA1L, RASSFS, PTPN6

2 TRNPI) & "o 5% #1344 A APOBEC3D, APOBEC3G, IFI127 2 IFITM1)
ol w1 54 Zdo] e 2dEglem, 7] WA P34 JAK-STAT 74
#(CCND3, IL6, IL11 % IL23A), I8 IEN 7 (IFNBI, IFIT1, IFIT2 & IFIT3) 2
PI3K-AKT 74 &(CCNEI1, FGF1, CDK6 ¥ VEGFC)7} ks A& g<2lsslt)
(5= 4a). =3 =771 21 P79l A4, GRC1 Al £ 73= 8] 2<% (LAMP1, LAMP2, NEU1)
23833 A A 1S (HSPAS, HSP9OB1, DDIT3) 3 -2 A X A|(ER) ~E W~
o} HEFH F- AR A EFE A oW (= 4a), T7]<1 P15 A RAS 215 AY A&
(ABL1, ABL2, RAC3, GNGT1, PLA2G6 2 ATF2), MAPK 21 & 7 2(CACNA2DI,
CACNA2D2, FOS, JUN, JUND, GNG4, NGF, RRAS, MYC, MAP4K4 2 STC1),
EMT #& /-4 2H(VIM, ZEB1, ZEB2, SNAIl, MMP1, MMP2, MMP3, FOXD1 2
FOXC2) ¥ TGF-p 4 Z(TGFB1, TGFB3, NOG % SMAD9)7} /3-8 24 ¥ Sl vh( 2
H 4a). g AAJERNT 218 7] A o 25 A 2 2 7 NTSE2F CDA POl A 5
7| PI574A] A1 &2 0 52 F7L8E AL E 4a). TS =84 BRI A Al
A FEE o, o= A vl A Yol AA B A g & ¥8t7] 9 &l GRCL Al
EFNA FEEH A HEFATHLH 4b).

<AAl o 4> U538 A /s A A AR AE

A3 E B2 A E(E 4a) = 2370 9] 5 HAHGATA3, FOXA1, RASSF5,
PTPN6, TRNP1, APOBEC3D, APOBEC3G, ABL1, ABL2, CACNA2DI1, JUN,
GNG4, NGF, MYC, MAP4K4, STC1, FOXD1, FOXC2 & R A epdl WAl 853 374
& ¥ TGFB1, TGFB3, NOG, SMAD9, NTSE)Z A1'83}o] f- A2}k A|Z21 A All(gene
signature set) . & 8 8FaL, ThE A(phase)d 31 AH2] Wyl 20] 2pol 7} 9l =
A& eIl MAI e %] 52.(n=76)<} The Cancer Genome Atlas (TCGA) &
Eo) tigk 237 f-AAF AE ] ¢ vES o S o] vk o) Sol A& vlalshy] 9
3ll ROC(Receiver operating characteristics) -4 -& 53 3} 3t} TCGA T2 E 9] 3
A= ROC 41 o} HA(AUC = 0.755)3 H A 21 Q3 LA 3= H 4 =3.302,
L do)o 2 I FHE Yk U3t Al 7] 28he], W A i w2 3kt
T1E o R BRSO (I 4e, 4d), 15 F A= F-ol FHA| v HE-3-E(response
rate)(Fisher's exact test®l] 2| ¢+ P =0.007, &= 4e) 3 L} o] $-(log-rank test®] 2] gl P
=0.01, 4e)5 Y EFH = 218 Q15 th TCGA ¥4 o} & 1} W 3} 8H4] % 4= Alo]
o A S Eelsty] fete], 7 Sl 2E oA 570 9] A} o} F3EE ZALS

>
12

.
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ATHE 4e). TCGA X E Q| 7| A-H o} ol A, 154 &A= t] v A4
HS 59 712 = 74% o153 TH(& 4f).
[177] EgF, GRCI M| 3EF20f 3§t in vitro A g & 53 cisplatinfﬂr doxorubicin®l] WA

[178]
[179]

et = 21L& I th(E 5a). HE =N A5 dE, SAFHA 2 7}
SgEho 2 e 345 237 /A A Al 1Y 74 (gene signature set)©l] T}
Aol jEgE Alol o] A& Zels3l o™ (% 5a), W
& FASFATHE 5b). Al =& E A 5o A9 &t
Eol ot wkar o) F7F £ A e e
P = 0.004, log-rank testo| 4] Z}Z} P =0.01, &= 5c¢), carboplatin
3} doxorubicin X F o A &= F-AF3E 74 8F2- 29l ¥ QI tH( L 5d). UROMOL Z 3 E
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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 1/6886(2018.01); A23L 33/105(2016.01); C12Q 1/02(2006.01); C12Q 1/68(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: ﬁ'(cancer), 3} ok #| (anticancer drug), WA (resistance), glo] o7} 7] (biomarker)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

examples 3-5.

FOUNDATION) 08 December 2016 (2016-12-08)

A See entire document.

KR 10-2021-0047196 A (DONGGUK UNIVERSITY GYEONGJU CAMPUS INDUSTRY-ACADEMY
COOPERATION FOUNDATION) 29 April 2021 (2021-04-29)

X See claims 1 and 4-5; paragraphs [0014], [0016], [0020], [0048], [0062] and [0070]; and 1-13,24-26

KR 10-2016-0141218 A (AJOU UNIVERSITY INDUSTRY-ACADEMIC COOPERATION

X See claims 1-11; and paragraphs [0022]-[0023] and [0052]. 1,6-7,10-13
EP 2682475 Al (BEIJING INSTITUTE FOR CANCER RESEARCH) 08 January 2014 (2014-01-08)
X See claims 1 and 36-42; and paragraphs [0032]-[0033] and [0081]. 1,6-7,10-13

KR 10-2021-0047429 A (SEOUL NATIONAL UNIVERSITY HOSPITAL) 30 April 2021 (2021-04-30)

Further documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents:

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

“p”  document cited by the applicant in the international application

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

“L” 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)

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

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

11 January 2024

Date of mailing of the international search report

11 January 2024

Name and mailing address of the [SA/KR

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

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.
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C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
KR 10-2022-0061425 A (SAMSUNG LIFE PUBLIC WELFARE FOUNDATION) 13 May 2022
(2022-05-13)
A See entire document. 1-13,24-26
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international application as filed.
b. D furnished subsequent to the international filing date for the purposes of international search (Rule 13zer.1(a)),

D accompanied by a statement to the effect that the sequence listing does not go beyond the disclosure in the international
application as filed.

2. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this report has been
established to the extent that a meaningful search could be carried out without a WIPO Standard ST.26 compliant sequence
listing.

3. Additional comments:
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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 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:

L. Claims Nos.: 14-23,27-28
because they relate to subject matter not required to be searched by this Authority, namely:

Claims 14-23 and 27-28 include a method invention, which includes a step for direct treatment of the
human body, and thus pertain to a subject matter on which the International Searching Authority is not
required to carry out an international search under the provisions of PCT Article 17(2)(a)(i) and PCT Rule
39.13v).

2. D 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. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).
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. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
KR 10-2021-0047196 A 29 April 2021 KR 10-2250925 Bl 17 May 2021
KR 10-2016-0141218 A 08 December 2016 KR 10-1816345 Bl 09 January 2018
EP 2682475 Al 08 January 2014 BR 112013021350 A2 08 November 2016
CN 102251013 A 23 November 2011
CN 103562403 A 05 February 2014
CN 103562403 B 16 November 2018
EP 2682475 Bl 13 November 2019
JP 2014-507150 A 27 March 2014
JP 6084170 B2 22 February 2017
KR 10-1797090 Bl 13 November 2017
KR 10-1885705 Bl 06 August 2018
KR 10-2014-0020922 A 19 February 2014
KR 10-2017-0126033 A 15 November 2017
us 10174123 B2 08 January 2019
us 2014-0044729 Al 13 February 2014
us 2020-0040097 Al 06 February 2020
WO 2012-113266 Al 30 August 2012
KR 10-2021-0047429 A 30 April 2021 None
KR 10-2022-0061425 A 13 May 2022 KR 10-2524548 Bl 20 April 2023
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