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ANK: ankyrin

ASCL2 : achaete-scute family bHLH transcription factor 2
APC: adenomatous polyposis coli

BIRCS: baculoviral inhibitor of apoptosis repeat-containing 5
B-NAD": beta -nicotinamide adenine dinucleotide

B-TrCP: beta-transducin repeat containing protein

CCNDI1: cyclin D1

CD: catalytic domain

cDNA : complementary deoxyribonucleic acid

CEMIP : cell migration inducing protein

CK: casein kinase

Ct : threshold cycle

DHRS9 : dehydrogenase/reductase (SDR family) member 9
DMEM : Dulbecco’ s modified Eagle medium

EDTA : ethylenediaminetetraacetic acid

EGFR : epidermal growth factor receptor

ELISA : enzyme-linked immunosorbent assay

EMP1: epithelial membrane protein 1

FBS : fetal bovine serum

FGF20 : fibroblast growth factor 20

FRZD: frizzled

GAPDH: glyceraldehyde-3-phosphate dehydrogenase
GSK3p: glycogen synthase kinase 33

HEPES : 2-[4-(2-hydroxyethyl)piperazin-1-yl]|ethanesulfonic acid
HRP : horseradish peroxidase

MAPK: mitogen-activated protein kinase

MC400 : methyl cellulose 400

mRNA : messenger ribonucleic acid

PARP: poly (ADP-ribose) polymerase

PBS : phosphate buffered saline

PBST : phosphate buffered saline with Tween 20

PCR : polymerase chain reaction

PEG MME 5000 : polyethylene glycol 5000 monomethyl ether
PI3K : phosphoinositide 3-kinase

PRCN: porcupine

PVDF : polyvinylidene fluoride

qPCR : quantitive polymerase chain reaction



RNF146 : RING finger protein 146

RPMI1640 : Roswell Park Memorial Institute 1640
RT-PCR : reverse transcription polymerase chain reaction
SAM: sterile alpha module

S.E. : standard error

SCID : severe combined immunodeficiency

SDS-PAGE : sodium dodecyl sulfate-polyacrylamide gel electrophoresis
SFRP : secreted frizzled-related protein

shRNA : small hairpin ribonucleic acid

siRNA : small interfering ribonucleic acid

TBS : tris buffered saline

TNKS: tankyrase

TNNCI : troponin C type 1

TRF: telomeric repeat binding factor

VEGEF : vascular endothelial growth factor

WIF : Wnt inhibitory factor
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Wnt/B-catenin #% 5% (M0 B 5E K OV o0 B AR S QN OB A 2 diliE 35 > 7
FIVRREETH S (1), Wnat/P-catenin FRHE X, a3 7Y a U RNRTORENIELE ~ T 2D HIRRIE
MADIFRENBIE R SNT, 1973 Ty a 7Y a YR ORENFRIZB N T, PR =
VY a U8 ("Wingless”) N FE R S T2(2), F7o. 1982 T~ T AFLA AT 4 /L A (mouse
mammary tumor virus; MMTV)DJEZLIC K-> THRAZ HARBIET H~ UV ARFER I, 20D
R ABAE D int]l E4FT BNT3). 2O intl ORERERBERN T a2 7Y a oA
T Wingless” DR KER - Ch o7, £ LT, "Wingless” & int] Z&bE, ZOEMLBTIE wat
End SNT-@), TDOH%, 1990 FYIEAIC Wnt/B-catenin FRENE FONAIZEBWTHEE
R TH DI LB INT(S, 6), ZDIA LI, FiEM KM A(familial adenomatous
polyposis; FAP)EE & (6)X% N K i 28 A B FH(5)IT I v T, Wnt/B-catenin #% ¥ @ #71 il K 1
Adenomatous Polyposis Coli (APC)N K L CWDZ L aZRTHETH -7, LI, SHET
Wnt/B-catenin #RFE 1T ANZFIT A EERRE & L THER SN TWA(T),

Whnt/B-catenin #&# L Wnt U 5> K23 Frizzled (Frzd)S B IRICHEGT 25 2 & T, 15N
9%, IEMAL L72 Wnt/B-catenin #8288 Tl B-catenin 23 U VER(L S D EEENICREAT L, 5
BIKFTd 5 T-cell factor (TCF) & HERZ AT 5 (8), B-catenin/TCF EREESIKIT CMYC,
BIRCS5 (SURVIVIN) . FGF20, ASCL2, CEMIP (KIAA1199) . VEGFA. DHRSY9., CCNDI,
TNNCI, AXIN2? 7% ¥ OB fn 1 %8553 5 (9-16), Wnt/B-catenin #% 88 S RIEMEAL T2 & B-
catenin {% APC, glycogen synthase kinase 3 (GSK3pB). Casein Kinase la (CKla), Axinl/2 (2K 2%
IMREAREFEA L, B-TICP IC L » T X F ALMEE SN T 0T T Y — LA THREND
(17) (Figure 1) .

Whnt/B-catenin #2FE DL BII KGN A. BB, BB A, AR EL L OB A TH
HENTNDH(8,19), T EDRATIL, B-catenin D4R % HH 9 APC DRIAZE T, Wnt <2 B-
catenin OB FEFEEL, SFRP K> WIF 72 £ D Wnt/B-catenin #&EEHNHI K 172 & ORBLIHIZ L - T
Whnt/B-catenin F& S 23ME FHNTEMAL LTV 518, 19), 712 APC BEITKRIGNABE D 85%
DRATDHZ ENME I TWNA(19), APC ZHEIIEN B-catenin DEFEAEHE L, FitEls
FOEGZEET 5 2 & CHIlLD BT 225557 5 (Figure 2)

Wht/B-catenin & 2N BN R > TR LT, BRIRIBEIEZET 57201
Wnt/B-catenin #% & % BH5E 3 51K L EMCE DB B SRS CE 72, Bz, ot
Frizzled (FRZD) #t{£<> porcupine (PRCN) FHEHIIL T TIZERRFRBR A HE D 4TV 2 (20, 21)

(Figure2) . ZHuHOFHFEANL, Wnt U > REPREELO X 9 12 Wnt/B-catenin #2358 D e A3
BRSO TR AT L THEZIE B A BNDN. APC ERD R ATIFRNR %2 7R S 7 ATRedE
DE, 728725, APCEEONAMKII Wnt U H > FOFEICED S, [HH A Wat/p-
catenin FREE 2MEMEAL L TS 72O Th 5, — 4. Tankyrase (TNKS) FHEAIL APC EE DM A
AIIZ I T H Wat/B-catenin #2#§ Z fHE T 2bEW & L THE SN 72(22) (Figure2) . KA
K. Tankyrase |& Wnt/B-catenin %1% % [HE C& DM/ R & L C, BE DR BRI

(XAV939, IWR-1, IWR-3, JW74, G007-LK) 23#4F 41 CTu5(22-24,44) (Figure 3)

Tankyrasel M TY 2 | poly (ADP-ribose) polymerase (PARP)” 7 X U —IZJ& L. B-



nicotinamide adenine dinucleotide (B-NAD") % 3/E & L TIEHY X > /37 BEIZHED ADP J 7R —
A & AF N9 % (25), Tankyrase (3 telomeric repeat binding factor 1 (TRF1) 274 U ADP U 7~k 2 /L1k
L. TRF1 7B X7 —VOEAZHIMET 57 0 2 THIEIR 1L L THEINTQ2S, 26),
Tankyrase (& catalytic PARP N A A >, ankyrin (ANK) R A 1 >/, sterile alpha module (SAM) R A
A M HHERSAIL, ANK RAA & SAM RAA (X PARP 77 I U —BEEOHTTYH
Tankyrase FF5¥1) Cd %, Wnt/B-catenin #2235V VT, Tankyrase | Axinl/2 278U ADP U 7R
YHEL. AXinl2 7N E3 2 X F X T —ETHDH RNFI146 (IR Y 2 eFFfbsns 2 &
T, T LT, RUaEXFALENZ Axinl2 17077 Y — AR THRESN 522,
27) (Figure 4) ,

AW TIZTTr I INT A7 F U —%H = Wnt/B-catenin fREELEAIO A7 J —=1>
JIZ 8- T K756 2 JLHI U, AF B AT e ORI FE OFE R & K-756 H3HTHL DR
Tankyrase FREHITH 5 Z &L 2R R L1z, K-756 D RIFH AR OFE/NBOI2S AT/ $ D HIA
PIMERIDOWTHIRFEL . K-756 METHBIAAAIBAFE D Y — Mt & 7 b alietE g LT,
F 72 K-756 23 invivo £ 512 X - THEEN O Wnt/B-catenin iR A HE T HZ L2 RH L, Z
IHDFER IV K756 1IZHRAKIDOY — MEEWME L THETHDL Z M bNnE o,
I 5T K-756 1% Tankyrase DA ANZIIT HIEREMRI A ATREIC T D A B FEBRY — 2 D 2
ERHIF SN D,
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Figure 1 Wnt/B-catenin pathway signal.

When the signal is off, B-catenin is degraded by the destruction complex composed of APC, Axin, GSK3p, CK1a.
Upon Wnt-binding to Frizzled and LRP5/6, -catenin translocates to the nucleus and forms transcription complex
with TCF and transcripts downstream genes such as MYC, CCND1 and FGF20. Tankyrase poly-ADP ribosylates
Axin and promotes Axin degradation at proteasome.
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Figure 2 Mutations of Wnt/pB-catenin pathway and Wnt/pB-catenin pathway inhibitors.

Mutations of Wnt/B-catenin pathway signal are known in several types of cancer. Wnt/B-catenin pathway inhibitors
such as PRCN inhibitor, anti-Frzd antibody and tankyrase inhibitor are developed for anti-cancer therapeutics.
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Figure 3 Molecular structures of tankyrase inhibitors.

Molecular structures of tankyrase inhibitors, XAV939, IWR-1, IWR-3 and JW74.
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Figure 4 Tankyrase inhibitor stabilizes Axin and promotes B-catenin degradation

Tankyrase inhibitor stabilizes Axin by inhibiting its poly-ADP ribosylation. When Axin is stabilized in the cytosol,
B-catenin degradation is promoted and the expressions of Wnt/p-catenin downstream genes are suppressed.
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%F1E Wnt/B-catenin FIBAFFUEREZBHME LRV —Z VT RDEE
ARWFFETIL APC ZHIZ L > TEHFENZIEMIL L7z Wnt U T RIFKAFHI 72 Wnt/p-

catenin %38 - PLE T 2K FAL AWM Z ERE T D72, APCZE KGN AU DLD-1 & Wnt/B-

catenin fR SN ABLS TH D TCEFFEAE A 2 Gie LR —H — XTI X —5 W LR—H%—7 v

A ROMF AT,

1.1 EBEMHRURRAZE

1.1.1 EEBEMH

. RPMI1640 (Thermo Fisher Scientific)

. Fetal bovine serum (FBS) (Thermo Fisher Scientific)

. HEPES (1M), pH7.2-7.5 (Thermo Fisher Scientific)

. Pyruvate Solution (Thermo Fisher Scientific)

. D-(+)-Glucose Solution (45%) (Sigma-Aldrich)

. Penicillin-Streptomycin (PS) (Thermo Fisher Scientific)

. PBS (Thermo Fisher Scientific)

o Trypsin/EDTA (Thermo Fisher Scientific)

o pGL4.27 (Promega)

o TOPflash reporter plasmid (Millipore)

o FOPflash reporter plasmid (Millipore)

. illustra GFX PCR DNA and Gel Band Purification Kit (GE healthcare)
o Pyrobest PCR enzyme (Takara)

. Xho I (Takara)

. Hind III (Takara)

. DNA ligation kit (Takara)

. Attractene (QIAGEN)

. Opti-MEM (Thermo Fisher Scientific)

o RNAiMax (Thermo Fisher Scientific)

o Hygromycin B (Wako Pure Chemical)

o Steady-Glo Luciferase Assay System (Promega)

. RNeasy plus kit (QIAGEN)

. QIA shredder (QIAGEN)

. SuperScript VILO ¢cDNA Synthesis Kit and Master Mix (Thermo Fisher Scientific)
o Platinum SYBR Green gPCR SuperMix-UDG (Thermo Fisher Scientific)
1.1.2 #HREES

b~ RIBD Mk DLD-1 (3 3EEARAFFET JCRB Al /N > 27 (Osaka, Japan) (2 THg A
L7z, DLD-1#ifiix, 56°C T 30 min 4LEE LIEE){L L 72 10% FBS. 10 mmol/L HEPES (pH7.2-

12



7.5). 1 mmol/L Pyruvate Solution, 4.5 mmol/L D-(+)-Glucose Solution (45%)& 1% Penicillin-
Streptomycin (PS)% & #r RPMI1640 #1174 V>, 37°C 5% CO, f74E F Chs# L7z, #faix
0.05% trypsin/EDTA % F\ TRk L 7=, DLD-1 #ifidiZ PowerPlex 16 STR System % i\ C &3
FAEMTFEATIC CRERE S LTz,

1.1.3 TCF-Luc LIR—4—RU 54 —DEH

T cell factor (TCF)#& & EC#1I% TOPflash reporter plasmid A Y FOPflash reporter plasmid %
#i & L C, Pyrobest PCR enzyme % VT PCRIEIZE VIR L7z, 774 ~—ESNILLT
IZRL L7,
T4 T —=RTF T ~—":
5’-ATATATCTCGAGCGGCATCAGAGCAGATTGTA-3’
YN—=RAT T ~—:
5’-TATATAAGCTTGCCGGATCCTCTAGAGTCGA-3’

PCR pEM %7 70— A7 WZUkE L, illustra GFX PCR DNA and Gel Band Purification
Kit 2 VW CHEE L, K8 L7=, Xho I & U\ Hind I HIBREESE 2 F\ T pGL4.27 LR — & —X
74— & PCR FEWZ YW L, DNA ligation kit 2\ TX27 ¥ —(Z PCR W ZIFA LTz, &
L T cell factor (mtTCF)f& A i 5113 FOPflash reporter plasmid % #5% & L C[AlkE D 515 T pGL4.27
ViR—H —_XT 2 —ZHA LT,

114 LiHR—F—~9 2 —pGL4. 27/TCF-Luc —BHEBEABFDIL S Tz 5—ELKR—2—T v
A

DLD-1 ffifid % 90 uL OE5HICT 8000 cells/well (2722 £ 912 96 7 = /L7 L — MIFEFE
L. 24 h %2 TOPflash ~X7 % —_ FOPflash ~X 7 % —_ pGL4.27-TCF X7 % —_ pGL4.27-
mtTCF X7 % —%  ZHEH Attractene Z AWV CHIIZEA L7z, &7 =/L&H7-V DNA 0.2
ug. Attractene 0.1 pL (27225 X 912, DNA & Attractene % Opti-MEM HCiRE L, =IiEIZ 15
min F{&E L7z, ZORGERKEZ 10 )L O/ 7 = /WZEIM L., BRIV 7 =7 —BDk
NG E D Steady-Glo Assay Reagent 25 L #2457 = /VIZIRAII L, F&Jt% Top count NXT

(Perkin Elmer) % AW THIE L7,

1.1.5 DLD-1/TCF-Luc BT DLD-1/mtTCF-Luc KREHRBMHDBERES LU VT LIy O—=
g
DLD-1 #fifitd 22 10 ml D¥FHIT 5 x 10° cells/well {2725 K 912 10em & v — LIZHEREL |

#H pGL4.27-TCF X7 % — KN pGL4.27-mtTCF X7 % —% DLD-1 fildiZE A L7=, Opti-
MEM 500 pL (25 L7227 % — 5 ug I Attractene 10 uL 2780 L, &S L. Z=IRIZ 15 min §#
L7, ZORATARAZMIZIZEI L7z, #H hygromycin B 100 pg/ml % & b5 CHE#E L
7. Hygromycin B ittE % ~"d a2 v =—OHIERNRBO LNk, Fae=—% 96 V= /L /L
— ML, Yo kenrrue—=v T %3 LTI, D%, BN b T =L O
JaZ 24 7 =)L 7 L— MTHEZ AN, HIfaR o 7oy M2 - 2 TRl A 0.05%
trypsin/EDTA CHIBE L, 512700 L 7= 2 R L, 20—H% 96 7 = /L 7L — |

13



2 100 pL #EFE L7z, FHIZ 25 uL Oy 7 =7 —BOHEENE D Steady-Glo Assay
Reagent Z RN L. &Y% Top count NXT (Perkin Elmer) % HWCHIE L7z, MWL AR—F—
EEE R LIz —r% 6 VoL L— MUEZMKE . Z0OH% 10 cm > % — L CREUEEZE L
7o,

1.1.6  CTMVBT siRNADEA L / v F ) UNRDIREE

CTNNBI1 (B-catenin Di&{x1-44) siRNA#1 K ONT X LEdH| % H§ 5 non-targeting
SIRNA [Z¥— T H A TR LT, BANILL IR Lz,
non-targeting siRNA:
sense: 5°- AUCCGCGCGAUAGUACGUAJTAT-3
antisense: 5’- UACGUACUAUCGCGCGGAUATAT-3
CTNNBI siRNA #1:
sense: 5’- CAGUUGUGGUUAAGCUCUUdJAAC-3'
antisense: 5’- AAGAGCUUAACCACAACUGATAT-3

DLD-1 ffifid% 24 7 = /L7 L— FZ 2 x 10* cells/well 12722 & 912 900 uL OEzHCTH
ffi L7=, CTNNBI siRNA#1 % L < IZ non-targeting siRNA %, RNAiMax % F\ > CREAIZE A L
7o Opti-MEM (Zf¥) L 7= siRNA 100 nM DO¥%#% 100 pL & RNAiMax 1.5 pL ZJEA L. =ik
15 min §iE L72, Z OIRATRIE 100 uL 24 ¥ = VIZERIN L7z, 24, 48, 72 h & ISHlE 2 B
L7z, #MAEA S O RNA filiH (X RNeasy plus kit 2 VW CHEfE L7z, 24 h %ICEHIZBRE L,
RNeasy plus mini kit & VT RNA & F5H8 U7z, B4 FrZs U 7o HERRIZ 350 uL RLT buffer % #s
mL., X< vy 07 Lz, QlAshredder A I T A EBHRM L, EOE

(13000 rpm, 2 min) . EiEME 4y % gDNA Eliminator A B> 4 7 AZEERML, 7/ A
DNA #Zfr% L7, @0 (13000 rpm, 30 sec) C. @7y A B L, 350 uL 70% % / —
VERM UL, £8% RNeasy AE BT AL, &0 (13000 rpm, 15 sec) L. i#i#
5y & BEHE L7=, 700 uL RW1 buffer 2 RNeasy A £ 7 AZHA L, &L (13000 rpm, 15
sec) L. iHiEHy % FEHE L 7=, 500 uL buffer RPE % RNeasy A YL #7 LI L, 3L
(13000 rpm, 15 sec) L. i@ Esy & FEHE L7=, & 512 500 pL buffer RPE % RNeasy A &'

717 XZEAL, =l (13000 rpm, 2 min) L, JHIEES A BEFE L72, RNeasy A7 T A
Z2mlFa2—71Cky FL, &L (13000rpm, 1min) L., A Y2 T AIZFE 72 buffer RPE
L7z, RNeasy AL AT L% 15ml =y X0 Fa—71Cky b L, 50 pL JRE R R
(desterilized distilled water; DDW)Z I L, 1 min iR CifER., AU BT L&D (13000
rpm, 1 min) L. RNA Z¥&H L7-, RNA 2 % nano drop % A\ CHIE L7z,

WIZ., Super Script VILO ¢DNA synthesis reagent % VYT RNA 7> 5 ¢cDNA Z W55 L
7o WHRB LD 7= 8, 5xVILO Reaction Mix 4 puL, 10xSuperScript Enzyme Mix 2 uL & 1 pug
® RNA A ZIRAG L, 20 L2725 X 92 DDW TA A7 v 7 L72, Gene Amp PCR System
9700 (Applied Biosystems)% VYT, 25°C 10 min, 42°C 60 min, 80°C 5 min O #fi#ii 5 i % 5%
i L7=, U 7L H A I RT-PCR ORI 7 /LR G SOSIRIR % 10 {575 R U 7= 18 & 1
Wiz, BREFIIHERE OGN A 1%, 10 6%, 100 £, 1000 {575 L2 ik z vz, U 7

14



% A I RT-PCR (% Platinum SYBR Green qPCR SuperMix-UDG % H T3 L7, Platinum
SYBR Green qPCR SuperMix-UDG 25 puL, Forward primer 10 uM 1 pL, Reverse primer 10 uM 1
uL, #8814 7L 10 uL & DDW 23 uL ZiEA& L., LFOMIGTY 7V A A RT-PCR % 3
Jiti L. cDNA |3 ABI PRISM (Thermo Fisher Scientific) %z CE&m L 7=,

PCR )i~
50°C 2 min

95°C 2 min

95°C 15 sec } 40 cycles

60°C 30 sec

P T NdD cDNA BIFHE S Ct P OREREZHAWTHEE L, X TOELETD
cDNA #{3 GAPDH ® ¢cDNA B THilE L7z, U7 /¥ A L RT-PCRICHWZT T A =—I3LL
TR L7z,

CTNNBI:

sense primer: 5’-GAAACGGCTTTCAGTTGAGC-3’

anti-sense primer: 5’-CTGGCCATATCCACCAGAGT-3’

GAPDH:

sense primer: 5’-ACTTTGTCAAGCTCATTTCCTG-3’

anti-sense primer: 5’-CTCTCTTCCTCTTGTGCTCTTG-3’

1.1.7 TCF LR—2—7vtA

pGL4.27-TCF X7 #—1% L <I¥ pGL427-mtTCF X7 % — % ZERBL L=V v 7 vy
1 — > #ifig DLD-1/TCF-Luc } (Y DLD-1/mtTCF-Luc % 5000 cells/well (2722 X 912 384 7 = /v
7L — M 45 uL #FE L, CTNNBI siRNA#1 % U non-targeting siRNA Z & A L 72, Opti-MEM
(ZRE¥ L 72 siRNA 0.3, 1, 3, 10, 30, 100, 300 nM D& 5 pL & RNAiMax 0.05 uL R4
L. SR 15 min HE L7z, ZORAEK S L 2% 7 = VIZIRM L7z, 48 h ki 7 =
7 —BOIEENE 45 Steady-Glo Assay reagent & 12.5 pL %M L, Top Count NXT (Perkin
Elmer) % AW THILERE LTz,

1.1.8 TCF LAR—42—FEHDOEH
DLD-1/TCF-Luc #if& % T8 DLD-1/mtTCF-Luc ffEIZH5 1T 5 L AR — & —BLEEEIZLL T
DHELXEZANTEH L,
LR — & —LEENE (%) = 100 — (DLD-1/TCF-Luc M B1) 503 7 = T —F &M + DLD-
1/mtTCF-Luc ffEIZ BT D0 7 = T —EBIEME x 100)
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12 HERER

1.2.1  pGL4. 27/TCF-Luc K U pGL4. 27/mtTCF-Luc X5 2 —D 1!

HA G K- TCF X B-catenin & #HAEREEK L, Bin T vE—F — LIZ/FET S TCF
FEAEANCHEA L RNA 2853 %, 3725, TCF OERETEMIL Wnt/B-catenin #&# DIEME
DIFIE L 72 %, TCF OREIEMEZRIET D72 DICBER I N7 ¥ —73 TOPflash X7 ¥ — T
& %(28), TOPflash <7 % —(X TCF fEAEY % 6 MV K L7-BS =BT HLHR—F—_7
X —Thbd, —J. FFFROBRER ZRNT DT DICE R I NI T X —73 FOPflash <7 %
—Thh, BREZAF L TCF ARSI Z 6 [F# VIR L-ESN 2 G T D LHR—F—~_7 X —T
i 5(28), L7278 T, FOPflash X7 % — D L iR— & — &ML E " TOPflash X7 % —0
LR — & — 5 & BRI BRE 9 2L B 70% Wnt/B-catenin BRI LB E Wz 5, &
B EDORY Z—CHIHANMMEBIE TG TN TV RN LD, RIFFETIE L AR — & —R&
Bcd % pGL42T Ny 7 =T — BRIV AR —F —_7 X — T2 5 = L1 LTz, TCF f&
BlAN D 6 [El# 0 IR LEAINIZNY o e —AfEEa LT D, PCRIBIEXSRETH 72, £
T, BB ET DB L3 103 bp 205, Tt 34 bp £ TEEEET 2 2 ST Lz, HEME L72kd
5| % Figure 5 (27~ L7z,
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A. pGL4.27-TCF

57 -
CGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAAT
ACCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTAT

TACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGAC

GTTGTAAAACGACGGCCAGTGCCAAGTT%AGATCAAAGGGGGTAAGATCAAAGGGGGTAAAATCAAAGGGGGCCC

KCTTTGATCTTACCCCCTTTGATCTTNCCCCCTTTGATCTTACTGCATGCCTGCAGGTCGACTCTAGAGGATCCG

GC-3’

B. pGL4.27-mtTCF

57—
CGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAAT
ACCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTAT

TACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGAC

GTTGTAAAACGACGGCCAGTGCCAAAGGGGGT%AGGCCAAAGGGGGTAAGGCCAAAGGGGGCCCCCTTTGGCCTT

PCCCCCTTTGGCCTTACCCCCTTTGGCCTTNCCTGCATGCCTGCAGGTCGACTCTAGAGGATCCGGC—3’

Figure S Insert sequences of pGL4.27-TCF and pGL4.27-mtTCF.

Insert sequence of A, pGL4.27-TCF and B, pGL4.27-mtTCF. These sequences were amplified from TOPflash
reporter vector and FOPflash reporter vector and cloned into pGL4.27 luciferase reporter vector. The sequences
boxed are A, the 6xTCF binding sites and B, the 6xmtTCF binding sites. The sequences shown in bold are the
mutated sites.

1.2.2 DLD-1 #HREIZ&(+5 TCF LA R—42 —iFHE

A L7= TOPflash ~X7 % —_ FOPflash X7 % — L {E&L 7= pGL4.27-TCF X7 % —,
pGL4.27-mtTCF X7 % —% DLD-1 Ml Z L E4EA L, TOPflash X7 % — & FOPflash ~
I B =D T FIAEVED I & pGL4.27-TCF X7 % — & pGL4.27-mtTCF X7 % — D+ 7))L
TEMEDREZBE N LT-, D%, pGL4.27-TCF X7 % — & pGL4.27-mtTCF X7 % —D 3 7
FTIAEHEDLEDOHTRRELS, THHLOXRT Z—OHAEDLED N XV GEEEIZ Wnt/p-
catenin fREE OTEMEZ I TE 5 Z L3 L7 (Figure 6)
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Figure 6 Reporter activity by pGL4.27-TCF/pGL4.27-mtTCF vector and

TOPflash/FOPflash vector.

pGL4.27-TCF and pGL4.27-mtTCF vectors show higher luciferase activity signal ratio than TOPflash and
FOPflash vectors. Each of the pGL4.27-TCF, pGL4.27-mtTCF, TOPflash and FOPflash vector was transfected to
DLD-1 cells. The next day, luciferase activity was measured. pGL4.27-TCF signal was normalized to pGL4.27-
mtTCF signal. TOP flash signal was normalized to FOP flash signal.

1.2.3 CIMVBT siRNA 12k % CTMBT /7 v F o UBREUTCF LAR—42 —PAEE S

YERL L 7= pGL4.27/TCF-Luc X7 % — & O pGL4.27/mtTCF-Luc X7 % —% DLD-1 #fi}d
(23 A L. hygromycin B Z W CLERBMIERZ B LT, 260 LR—Z2 —fldohs
% % CTNNBI siRNA#1 Z#H W TCFl L7z, VAR — & — &2 5 M 2802, BEHT 5
CTNNBI siRNA#1 © ) w7 B0 5 R% ) 7 V2 A4 I RT-PCR Z W CEHE L7=, & DR,
DLD-1 fifiidiZ 3T CTNNBI mRNA O J » 7 X7 L h3i8ed Hiui= (Figure 7)
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Figure 7 Target gene knockdown by CTNNB1 siRNA.

CTNNBI is knocked down by CTNNBI siRNA#1 from 24 h treatment. DLD-1 cells were transfected with
CTNNBI siRNA#1 or non-targeting siRNA. After indicated times, mRNA was collected and the expression level
of CTNNB1 was measured by an RT-PCR. Gene expression of CTNNBI was normalized to GAPDH.

iZ. DLD-1/TCFE-Luc #iflllC CTNNBI siRNA#1 % A L L iR— & —EME %2 5540 L 7=
FER. LAR— & —JREAPEE & iz, [AEEIC DLD-1/mtTCF-Luc #MAE(Z CTNNBI siRNA %3
ALTERER, UAR—Z =I5 E S »> 72 (Figure8) , L7243-> T, DLD-1/TCF-Luc
FAZIE Wnt/B-catenin FREEIKAFHINC LR — X —IEMEEZ R T Z ERHALNE ST, — T,
DLD-1/mtTCF-Luc ffifldl3 Wnt/B-catenin #RBEIHKAFRI 22 L AR — Z —EMHEZ R T Z L3 B e
72olc, YL EDORER) S DLD-1/TCF-Luc Az 8 DLD-1/mtTCF-Luc AR D L AR — & —{F
PEAFHI9 %5 2 & T, Wnt/B-catenin R BRI 72 LEAINETUG TE 5 Z LR ST,
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Figure 8 Reporter inhibition in DLD-1/TCF-luc and DLD-1/mtTCF-luc cells by

CTNNBI siRNA.

CTNNBI siRNA#1 inhibits the reporter activity in DLD-1/TCF-luc cells but it does not inhibit the reporter activity
of DLD-1/mtTCF-luc cells. CTNNBI siRNA#1 was transfected to DLD-1/TCF-luc and DLD-1/mtTCF-luc cells.
After 48 h, luciferase activity was measured. Each point represents the mean + S.D. (triplicate).
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1.3 B

4L L 7= DLD-1/TCF-Luc ffE 2333 A0IZ Wnt/B-catenin #%1& DIEMEZ M C© & 7-#LH
[ZDOWTEEET 5, TOPflash X7 % — ¢ (X FOPflash X7 % — (% 1997 4| Korinek 5125 - T
TEBL I 41(28), JA< Wnt/B-catenin #RFRIENEZ RIS 2 kB L THEH SN TE 72, I
I% TCF FEA BN 6 B0 RS D Z LIk, WEMD TCF #E3E M2 2RIt 5
HIEWARETH SO Th D, ZIDDOINERSZ HT21Z pGL4.2T N7 X —|ZH A2
72 pGL4.27-TCF X7 #— & pGL4.27-mtTCF X7 % —T{X, TOPflash ~7 % — & FOPflash ~X
72 =X VA= —{EEbEE B TE R, ZOBBELDTICE S, £9. LA—
X —T&{n 1T 5 synthetic firefly luc2 (Photinus pyralis)\ X FLIEMIEIZ 35 1) 2 38 B3 & <
2B EC T RUNWESNTEY, JLO TOPflash X7 % — X 1 & RSB B OfiR S
GRS 5 Z &N TEDRNBET LD, RIT, pGLE.2T NI Z—PRETH /037 =
”—ﬁi%%@wv7;7—ﬁiw%#ﬂ%#@<&éi5:A%mﬂﬁHMénfﬁw
WM DOERBETEMEICR LT LR — 2 —IEEN L 0 REIEE T2 808% T o d, 5T
pGL4.27 N7 2 —([IFERF R R G F OFEE D IHI S D L O ISR EHEINTEY
JSE LS FERAF R 78 LR — 2 — TR IIH STV D BT o s, LLEOBEBIZEY
pGL4.27/TCF-Luc X7 #—& pGL4.27/mtTCF-Luc X7 # —[%, TOPflash X2~ % — & FOPflash
R A =L HWBESINTZRT X —Th5H7=8%, DLD-1 MEIZHIT D LAR—F —{EMED B
FLiEBEZOND,

AWFIECIIBR L2 LR — X —F% % H T, Wnt/B-catenin #2 1 % fHET 2L EH D R
7 V) —=2T%HELTWSD, &I T, Wnt/B-catenin X & SRIIZFHET 259 % Fiflk
T& % B-catenin siRNA % DLD-1/TCF-Luc #fifid %2 8 DLD-1/mtTCF-Luc HEFIZEA L7 5,
DLD-1/TCF-Luc M L AR — & —{EHEO BN LE S vz, SEIOFERNS, B L
THAI V==V TRORYT 47 ar ha— W50 HbEMR RE S Thian
B AT —= U T RERGET D ETSiRNAIIH 7Y —ViZi b 2 8RR &,
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1.4 IMNE

%5 1 B TlL Wnt/B-catenin %3 P E A 2 Btf5 3 5 72 12 Wnt/B-catenin #8# L AN — & —
FREREE L T=, Wnt/B-catenin #REE DIEM:Z MR T 572912, B-catenin & HEKZ AT DA
BIK+¥ TCF ® DNA fiAEA 2Ny 7 =T —BBa O 7 0T —F —fERICfHA L7Z LR—
H—_J #—pGL4.27-TCF ZAER L7z, FERFERMZ2 AR — & —IEELER % RN T 572012,
TCF #EARANCE R ZTHA Lo LR — % —~_7 % —pGL4.27-mtTCF & R IC/ERL L 7=, RiZ
KIGHAVBF DIFRAEZTEE L, APC ERZ A+ 5 KA AMIFL DLD-1 |2 pGL4.27-TCF ~X 7
2 — O pGL4.27-mtTCF X7 % — %3 A L, hygromycin B Z# VT, X7 ¥ —ZZERBT
LR RS L, HEBEGLEY v sa—rohhh, LR—Z —iEERE L
CTNNBI siRNA (2 K > T U AR —Z —{EMHDLE S+ 5 DLD-1/TCF-Luc Ml D 7 v — > %884k
L7-, & 5IZ CTNNBI siRNA 12 L - T L AR—& —{EHNHE 2472 DLD-1/mtTCF-Luc #f
fad 7 v— b FREEIC#E Y L7-, DLD-1/TCF-Luc fifiiz —&k A2 U —=27IZH\, DLD-
1/mtTCF-Luc #fifz 17 o & —RA 7 ) —=27IZHWSH Z & T, Wnt/B-catenin #RFE IR 72
PHEAIOBSG 2 H 59,
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FE2E Wnt/ B -catenin FRIRAZFFIDIER L K-7156 DFER

A ClX DLD-1/TCF-Luc #ifi } U8 DLD-1/mtTCF-Luc fif 2 AW Z LR— & —7 v &
A2 LD Wnt/B-catenin #RI& 2 BIRANIHLEF T IR FILEMD AT V) —= 0 7 % kI Tz,
EHICVR—F =R TERM A2 R LIZAEEMITHOW T, NIEMED Wat/B-catenin | iii&fn 158
B0 7 7 A RN 2 FE L, EIZ Wnt/B-catenin B EEIR A 2R BLEA T 5 DREE L=,

21  REMMRURRAE

211 EE#MH

. RPMI 1640(Thermo Fisher Scientific)

. Fetal bovine serum (FBS) (Thermo Fisher Scientific)

. HEPES (1M), pH7.2-7.5 (Thermo Fisher Scientific)

. Pyruvate Solution (Thermo Fisher Scientific)

. D-(+)-Glucose Solution (45%) (Sigma-Aldrich)

o Penicillin-Streptomycin (Thermo Fisher Scientific)

. PBS (Thermo Fisher Scientific)

o Trypsin/EDTA (Thermo Fisher Scientific)

o Hygromycin B (Wako Pure Chemical)

o Steady-Glo Assay System (Promega)

. Dimethyl sulfoxide (DMSO) (Wako Pure Chemical)

. Opti-MEM (Thermo Fisher Scientific)

. RNAiMax (Thermo Fisher Scientific)

o Stealth non-targeting siRNA (#12935-113, Thermo Fisher Scientific)

. CTNNBI siRNA #2 (#HSS102461, Thermo Fisher Scientific)

. CTNNBI siRNA #3 (#HSS102462, Thermo Fisher Scientific)

. RNeasy plus kit (QIAGEN)

. QIA shredder (QIAGEN)

o SuperScript VILO cDNA Synthesis Kit and Master Mix (Thermo Fisher Scientific)
o Platinum SYBR Green qPCR SuperMix-UDG (Thermo Fisher Scientific)
o TagMan Universal PCR Master Mix (Thermo Fisher Scientific)

o NP40 Cell Lysis Buffer (Sigma-Aldrich)

. Protease Inhibitor Cocktail (Sigma-Aldrich)

o Bio-Rad Protein Assay Dye Reagent Concentrate (Bio-Rad Laboratories)
o Lane Marker Reducing Sample Buffer (5x) (Thermo Fisher Scientific)

. Running Buffer Solution (10x) for SDS-PAGE, Tris - Glycine (Nacalai Tesque)
. 20x TBS Tween-20 Buffer (Thermo Fisher Scientific)

. Supersep ACE 10% 13well (Wako Pure Chemical)

o Precision Plus Protein Kaleidoscope Standards (Bio-Rad Laoboratories)
. Immobilon-P PVYDF Membrane (Merck Millipore)
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. Skim Milk (Nacalai Tesque)

o Anti-Axin] antibody (Cell Signaling Technology)

o Anti-Axin2 antibody (Cell Signaling Technology)

. Anti-unphospho-B-catenin antibody (Millpore)

. Anti-B-actin antibody (Sigma-Aldrich)

. Anti-Mouse IgG, HRP-Linked F (ab’), Fragment Sheep (GE Healthcare)

. Anti-Rabbit IgG, HRP-Linked F (ab’), Fragment Donkey (GE Healthcare)

. SuperSignal West Femto Chemiluminescent Substrate (Thermo Fisher Scientific)
212 fHEEE

b b RIBA Afiakk DLD-1 & L 7R — &% —iffifid DLD-1/TCF-Luc X O* DLD-1/TCF-mtLuc
1T LS ICRER L 72 HIETIER L 72, MfiE, 56°C T 30 min ALFE L. @k L7z 10% FBS,
10 mmol/L HEPES, 1 mmol/L Pyruvate Solution, 4.5 mmol/L D-(+)-Glucose Solution (45%). 1%
Penicillin-Streptomycin (PS) & 100 pug/ml hygromycin B % 7 Z» RPMI1640 {51 % vy, 37°C 5%
CO {F1E FCHE3E L=, HMIEIE 0.05% trypsin/EDTA % U TR L 72,

2.1.3 Wnt/B-catenin BB LEK—E—F vtA

DLD-1/TCF-Luc #ifid ¢ L < iZ DLD-1/mtTCF-Luc fifd % Z 241 2000 cells/well K& (¥
8000 cells/well 12722 & 912384 7 =/ L— MZ 30 uLFEFEL . 3 H 20 uL LA WA RIK
RN LT, LG BRIIT DMSO O RGHEIREED 0.1%I272 % K 9 12 RPMI 512 I TR
L7z, 8h BRIV T T =T —BDOHENE £15H Steady-Glo Luciferase Assay Reagent 12.5
uL Z %0 L, Top Count NXT (Perkin Elmer) % VN TH L2 HIE LT,

2.1.4 CIMVB! siRNA DEBEA RV siRNAIZ&K B/ v 5D U B DIREE

CTNNBI siRNA#1 }% TN non-targeting siRNA [T — > 7 A U THK L7, BANIX
116 IZFEE L7z, T v ¥ AfLH % f T 5 Stealth non-targeting siRNA, CTNNBI siRNA #2 K O}
CTNNBI siRNA #3 | X Thermo Fisher Scientific 7> 5l A L 72, CTNNBI siRNA D& A K
SIRNA @/ 7 B0 R R OBGEIL 1.1.6 ([ZRCH L 72 715 T oM L7z,

2.1.5 Wnt/p -catenin R& T FEEFRIZHEMN

DLD-1/TCF-Luc fifild & 24 7 = /L7 L — [T 2 x 10* cells/well THEFEL . B HILAY %
W U72, 24 h #IZE %2 FR25 L. RNeasy plus mini kit % UV T RNA Z#58L L 72, RNA K
RUIFVE KON cDNA ~O R EEIT 1.1.6 IZF0# L7z, siRNA 238 A U7/ T i is 138
FEMTIZ I 2.1.3 TIERL L 7= cDNA % 7=, U 7L ¥ A L RT-PCR O o 7 /U (iR 5
OGS 2 10 5 AR U 7ok 2 Hv e, MEdtl s G 5O 2 145, 10£%. 100 fi%. 1000
SRR U=t & iz, U 7L A A A RT-PCR I Platinum SYBR Green qPCR SuperMix-UDG
% L < 1% TaqMan Universal PCR Master Mix % VN TS L 72, c¢DNA &% ABIPRISM % L <
< Applied Biosystems 7500 fast real time PCR system (Thermo Scientifc)% N CTiE & L 72,
Platinum SYBR Green qPCR SuperMix-UDG Z HV N2 U 7L & A 2 RT-PCR 1E 1.1.6 (ZFC# L 72
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J715 TSt L 7=, TagMan Universal PCR Master Mix % i\ 7= U 7 /L % 4 & RT-PCR 1%,
TagMan Universal PCR Master Mix 10 uL, Tagman gene expression assay primer 1uL, #5427
JUSuL & DDW 4 uL ZEA L, LAFORL THEfE L7z,

PCR )i
95°C 10 min
95°C 15 sec
) } 40 cycles
60°C 1 min

Y 7D DNA BITRE SN Ct D HREREZAVTREH Lz, ThZhO&EEF O
cDNA &I HWZ33K  (Platinum SYBR Green gPCR SuperMix-UDG % L < {% TagMan
Universal PCR Master Mix) TH#IE L7z GAPDH ® mRNA ®&CHiIEL7z, U 7 /L% A 2 RT-
PCRIZHWZ T T A ~—IZLAFICRE LT,
GAPDH
sense primer: 5’-ACTTTGTCAAGCTCATTTCCTG-3’
anti-sense primer: 5’-CTCTCTTCCTCTTGTGCTCTTG-3’
MYC:
sense primer: 5’-TTCGGGTAGTGGAAAACCAG-3’
anti-sense primer: 5’-CAGCAGCTCGAATTTCTTCC-3’
BIRCS5 (SURVIVIN) :
sense primer: 5’- GTTGCGCTTTCCTTTCTGTC-3’
anti-sense primer: 5’- GCACTTTCTTCGCAGTTTCC-3’
FGF20 : TagMan Gene Expression Assays, Assay ID: Hs00173929 m1
ASCL2 : TagMan Gene Expression Assays, Assay ID: Hs00270888 sl
CEMIP (KIAA1199): TagMan Gene Expression Assays, Assay ID: Hs00378530_ml1
VEGFA : TagMan Gene Expression Assays, Assay ID: Hs00900055 m1
DHRSY : TagMan Gene Expression Assays, Assay ID: Hs00608375 m1
CCNDI : TagMan Gene Expression Assays, Assay ID: Hs00765553 ml
TNNCI : TagMan Gene Expression Assays, Assay ID: Hs00896999 gl
AXIN2 : TagMan Gene Expression Assays, Assay ID: Hs00610344 m1
GAPDH : TagMan Gene Expression Assays, Assay ID: Hs02758991 gl

2.1.6 Wnt/pB-catenin BE TREEFRE 707 7 1 JLOEBEMEMNT

CTNNBI siRNA & L < 1H{bE¥ZHshi L= DLD-1 #ifiio> Wnt/B-catenin F&H% it &
+ (MYC, DHRS9. SURVIVIN, VEGFA. ASCL2, FGF20. CEMIP) D¥Bl%—>D~7 a7
TANERI L, ENENOHIBOIRELT 1 7 7 A L OB % Excel 2003 ¥ 7 h U =7
Z W TS L7,

217 Axinl/2 BRUSEMIEE! B-cateninDH Tz RE>JAvTFa Y
DLD-1/TCF-Luc #ifil 2 10 cm > % — L1125 x 10° cells/well (12725 X 912 10 ml T
L. BHALEWEZTIN LUTZ, 24 h BICEHZFRE L, PBS ZIRIIL A Y LA _—"THilE % F|
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L 7=, &0 (1000 rpm, 5 min) %, PBS ZfREL, Mgl v M&EUL L7, Mfla<L v
T protease inhibitor cocktail &7 L 7 NP40 lysis buffer 100 pL Z¥RM L, By 7 ¢ 7
L7z, K EIZ 30 min &i& L, MIEEEEM L7-, &0 (13000 rpm, 15 min) 2, EiGE[ENY
L. Bradford 7074 7 v A EEANWTH NI EREZEE L], T XTCOY 7L
DF N7 YR % [A—|Z L7z, Lane Marker Reducing Sample Buffer (5x)% 5 & A fRUZ 72 5 X
JNTEINL . 95°C 2 min INEA L 72, JK L CTHrE. SuperSep Ace, 10% 7 /L& FHWNTZ X7
BAEAKEDEE LT, Fr=v I RNy 77— AT KBS VAR B L, AZ A — Nk
W TN Fy—U L, ZA—KH7D ., 15mA TkEiL7z, B R7 4 5T PDVF
B2 R B EERE LT, —fRH20 100 mA TEzE#%, PDVF % 3% skim milk/TBS (2
RL., 7ryFx 7 L7, 30 min 1T 500 54K L7 —kbuikZ &de 3% skim milk/TBS (2
PDVF %2 L, 4°C C—WiR% L7z, EH. PDVF l£% TBS with 0.1% Tween-20 TH# L,

5000 {578 L7- —kPik % &e 3% skim milk/TBS |Z PDVF %% L7=, 1 h #%(C TBS with
0.1% Tween-20 C¥E% L. Supersignal West Femto Maximum Sensitivity Substrate % F VTR A L
7eo 7 FVILLAS4000 (Fuji Film) &AW TR L7z, A L7zhiig 2. 01c50H L7z,
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22 REBRER

221 Wnt/B-cateninBELR—2—7vtA ZRVESFILEMRY ) —=2F
DLD-1/TCF-Luc Mifu®d L AR — % —i{&EEIZBAE 3 5 A3, DLD-1/mtTCF-Luc #fifud L AR
— X —IEVEIE LS L2V ME & % Wnt/B-catenin AR IR 2 BLERI L ERL, A7 U —=V
7 % F%hti L 7=, DLD-1/TCF-Luc Ml L AR — & —JE1:D 1Cs fE & DLD-1/mtTCF-Luc flifd o
ICso fEIZ 10 f5LL BN D 2 & ZiIRMEOFIWi FEHE & L7=, K-756 (Figure 9A) % DLD-
1/TCF-Luc fla D L AR — % —{E 4% ICso i 110 nmol/L TRH%EE L7243, DLD-1/mtTCF-Luc ffifia
D VAR =2 —1EMEIT 10 pmol/L IZFB W T HEEE L7es > 72 (Figure 9C) . L7225 7T, K-756
Z IR 72 Wnt/B-catenin REEEFLEAI & Lo, K-756 1XFEAIOERIFFRIZB W THR Sz
FHEIRQ9)TH 725, £ D Wnt/B-catenin R FHLETEMEIZAMIZEIC BN THIO TR STz,
—J5. K-756 O#EEFELUATH D K-050 (Figure 9B) (30)i% DLD-1/TCF-Luc #fifa & 8 DLD-
1/mtTCF-Luc AfE D L AR — % —{EME % 10 pmol/L IZB W T HEE Leh -7 (Figure 9D)
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Figure 9 Chemical structure and Wnt/p-catenin pathway reporter inhibition by K-756.

A, Chemical structures of K-756 and B, an inactive analogue K-050 are shown in the figure. C, K-756 inhibited
reporter activity of DLD-1/TCF-Luc cells but not that of DLD-1/mtTCF-Luc cells. DLD-1/TCF-Luc cells or DLD-
1/mtTCF-Luc cells were treated with the compound and after 18 h, luciferase activity was measured. Each point
represents the mean (triplicate). D, K-050 does not inhibit reporter activity of DLD-1/TCF-Luc cells nor that of
DLD-1/mtTCF-Luc cells. Each point represents the mean (triplicate).

2.2.2 Wnt/ B -catenin R T iEEFRIZMIT

K-756 I% DLD-1/TCF-Luc Mifi D L AR — & —{EME A2 RINMICILE T 5 2 E AR S
Teo % 2T, K-756 SNTEMED Wnt/B-catenin F8H& 12DV T & BINAYITPHE 3 2 2MRGEE L 72,
FRRETER TR T 7 7 7 A LV OMEBEMIT 2 W CER L7, BB RB T v 7 7 A VENT
EIE, SiRNA ALEW A IR L 7o fiiaic 3610 D OB IR TR E —D DR F— 0 F
ROLBIEFHEIA T T 7 AL E L THRR, TNOLDOT BT 7 A N EZHKRT HFETH D,
FBAREL () 23 12r 205 O L XN H 5 L A7 L, 0.5 TN W &R, 1T0
DI 3FEEED B 70 HEEF 2 FE) & L7z CTNNBI siRNA#1, #2, #3 % DLD-1/TCF-Luc e (23
A L7z, W3 D CTNNBI siRNA ¥, CTNNBI D3 215 L7- (Figure 10) . X 5|2 7 fid
@ Wnt/B-catenin #21 FIER T ORBEIZOWT LN 2 LSRR, T X ToOBG T TELH)
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vy

DR b (Figure 11) . 7235, DHRS9 IX B-catenin (2 & > THEIZHIH S LTV DB T

D7-% . CTNNBI siRNA IZ L - CEA BN TLE L=, CTNNBI siRNA#1, #2, #3 = E €
AL A L7z DLD-1/TCF-Luc MR 3B DR T HELT 0 7 7 A VRO r 2R U7 fE R,
WY =092 L ETH Y . EWVAEBNGRD Hiv7s (Table 1)

120
—~ 100 |
§
S 80
(2}
&
5 60
x
()
< 40
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E 20 }
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o111 {|{10(01]) 1 |10f({01}] 1 ]10]01f 1 |10]01| 1 |10
non-targeting |[CTNNB1 siRNA| stealthnon- |CTNNB1 siRNAJCTNNB1 siRNA
SiRNA #1 targeting siRNA #2 #3
Concentration (nmol/L)

Figure 10 Target gene knockdown by CTNNBI siRNA.

CTNNBI siRNA#1, #3 induces the knockdown of CTNNBI mRNA from 1 nmol/L. CTNNBI siRNA #2 induces
the knockdown of CTNNBI mRNA from 10 nmol/L. CTNNBI siRNA was transfected to DLD-1/TCF-Luc cells.
After 48 h, mRNA was collected and the expression level of CTNNBI was measured by an RT-PCR. mRNA
expression of CTNNBI was normalized to GAPDH.
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Figure 11 Wnt/B-catenin pathway downstream gene regulation by CTNNBI1 siRNA in

DLD-1/TCF-Luc cells.

Whnt/B-catenin downstream genes were measured by an RT-PCR. mRNA expression of Wnt/B-catenin pathway

siRNA was transfected to DLD-1/TCF-Luc cells. After 48 h, mRNA was collected and the expression levels of the
downstream gene was normalized to GAPDH.

CTNNBI siRNA#1,#2 and #3 induces expression changes of Wnt/B-catenin pathway downstream genes. CTNNB1

Table 1 The correlation coefficients of the gene expression profiles between CTNNBI
siRNAs and XAV939- or K-756-treated cells.

CTNNB1 siRNA #3

CTNNB1 siRNA #2

CTNNB1 siRNA #1

NA NA NA

9

CTNNB1 siRNA #1

NA

NA
0.92
0.74

0.99

CTNNB1 siRNA #2
CTNNB1 siRNA #3

NA

0.94
0.79

0.69

XAV939

0.72

0.73

0.78

K-756

NA, not applicable.

30



KIZ, Wnt/B-catenin #REEFHEA] & L THd 41TV 72 XAV939 % DLD-1/TCF-Luc
JAlZEmL., B FRELT a7 7 A L ERDT-, CTNNBI siRNA % & A L7 DLD-1/TCF-Luc
MIROBIRFHELT 07 7 A VBT D & &b EWHEBRED =079 THO ., HEHR
OB (Table 1) , LEDOFER LY, Bl RE 7 07 7 A4 /L O HEKIE Wnt/B-catenin £%
HEEIRA 2 BLER 2 BG4 2 LA CTH D Z LKA L, K756 &, LiR—Z—EEE
PR L7 ECTH D 1 umol/L DPEFET DLD-1/TCF-Luc MifliZism L, #fa 38 7a 7 7
A V&R T= (Figure 12) , CTNNBI siRNA % i A L 7= DLD-1/TCF-Luc fifd D& {5 7B~
07y AL EET D Ll @ OFEBRE =078 TH Y . FHREMRFRD Bz (Table 1)
VL EDOFER LV | K-756 1Z CTNNBI siRNA & [FIEEIZ, PNLEMED Wnt/B-catenin % 4 SR AYIZ
T DI TLEmTH D Z E N HI LT,

oMYC OASCL2
ODHRS9 OFGF20
BBIRC5 (SURVIVIN) B CEMIP (KIAA1199)
BVEGFa Oreporter inhibitory activity(%)
X
3 1000 o - ;80 >
€ o =
Ie) I i o 1 80 *g
@ | T ] 1 70
5 100 1 160 2
< I 15 =
: 10 £
é 10 E 1 | | n 30 %
c i 41 20 -%'
" 41 10 o
1 . . . . 0 &

non target CTNNB1  K-756  XAV939 DMSO
siRNA  siRNA#1

Figure 12 Wnt/p-catenin downstream gene regulations by CTNNBI siRNA, K-756 or XAV939

in DLD-1/TCF-Luc cells.

The K-756 regulates Wnt/B-catenin downstream genes. The reporter inhibitory concentration of K-756 (10
pmol/L) or XAV939 (3 pmol/L) was added to DLD-1/TCF-Luc cells. After 24 h, mRNA was collected and the
expression levels of the Wnt/B-catenin downstream genes were measured by an RT-PCR. CTNNBI siRNA#1 (1
nmol/L) was transfected to DLD-1/TCF-Luc cells. After 48 h, mRNA was collected and an RT-PCR was performed.

2.2.3 Wnt/B-catenin #RERENE R > /\Y B D FKIRMEH

K-756 % Wnt/B-catenin #2582 BIRNAVICIHE T 5 2 &8, ZNE TOERBERI VIS
MmETR ST, K756 53 Wnt/B-catenin #R#§ ZfHET 2 A =X LTIAHTH -7, £ T,
Wnt/B-catenin #% 1 By 1 OIS BT 4 Ff L7z, B-catenin (FEMALT D &MY ik i
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D728, WY ERAL B-catenin & 589 2 HUAR TIEME(LAY B-catenin Z HiH L7=, T DFER, K-
756 1375 MAL L7z B-catenin D FEHL A | L7z (Figure 13) . Z D& x| K-756 |Z B-catenin O
mRNA (Il Lo 72Z &5, B-catenin Do fif 2 RdEd 5 Z & B HEH| S 417, B-catenin
IZ APC, Axinl/2, GSK3B, CKla & EEEEZHK L, Y07 T VY —ATHEINDH(1), £2
T, Axinl KO Axin2 OFEH 2R L7ofER, K-756 1% Axinl XY Axin2 O Z 287 H3EH %
FREEDZEANHEA L (Figure 13) , K-756 1% Axinl/2 % L /87 B O3B 2L EILSH D
Z & T, {EMEAL B-catenin D43 A FHE L. Wnt/B-catenin #5288 & PLET 5 Z & NHEHI S vz,
K-756

DMSO 30 100 300 1000 nmol/L

Axin1 | e 5 0D 0D B

Axin2 | s we s D

active

- e e
[-catenin ——

F-actin | e enme——

Figure 13 Axin1/2 stabilization and active B-catenin suppression by K-756 in DLD-

1/TCF-Luc cells.

K-756 stabilizes Axinl and 2 and decreased the level of active B-catenin. K-756 was added to DLD-1/TCF-Luc
cells. After 24 h, the cells were collected and Western blotting was performed.
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23. #E=

LVAR—% =T v A IINIERD v 7 F VIR EH 2 RIS HE 3 5 ik LT, K
DHAEPA T ) —= I INTEL, =T, VR —BIzfThHoNVT 7T
— P AEOBEFRBILESY VX BEARMAE, Vo7 =7 —BORERKISHE ZES
DA AL AN B L LTRSS N5 Z EBFETH - 72, Bz iE, RNAARRFLEAS
BRI BEARLERITH D, Iy 7 =27 —PRIGIE ATP & Mg 2RI+ 579,
ATP LT 2180 THEEW<C, Mg@DF L— I L > THRIGAES, 2 b ofk
EMHBEGIEE LTLR—F =T v THEICE Yy T2 ERMbNTWND, Liziio
T, LR—=F—=7 v, THERMICEN T 2EMETET H7-DI2IE, FEFFRR LR
— H G ER Z BT D0 T B —T v A ROBENEE /25, ABF%ETH
W2 —T v A% T % DLD-1/mtTCF-Luc #fiE TCF fEAEANCZE RN A - TH
V. TCF #f& & IXBARD R WIERF R RIR TR F DR AIZ LV Vv 7 = T — BB FOHHL
8T 5, L7e3-> T, DLD-1/TCF-Luc #fifid & DLD-1/mtTCF-Luc RO L AR — & — &M
Z & HICHET DAL Wnt/B-catenin #238 & BIURDIRVME A I = X L2 FFOZ LK G
IZHERl S5, K-756 12 DLD-1/TCF-Luc flfi & L i — & —iHPEIE L3 % 23, DLD-1/mtTCF-
Luc MO L AR — & —IHMEIIFEE L7272, Wat/B-catenin #5F OFLEHITH 5 & il L7,
el L. UAR—Z —IEMEIINTENE Y 7 T VILE R BT 2 RBOFRETH 0 | EBRICNTENE
VT FNAHEEZTMT S E T, BEICEME TOEREZR OB TE 20, & 5HIC Wat/p-
catenin #&#& O FIREIR FOHICIE TCF DA OIRGR T HflfEl S 28520350 | 1 FifE
DBBTEEZ T 5720 Tk, ZO/LEWHRNTEMED Wnt/B-catenin #%# & [HE 35 & 1%
HWFTE R\, 2 CABIZETIE 7 FEEED Wnt/B-catenin £ O &G OB s R BIAH)
7a 7 7 AN EFH Lo, Wnt/B-catenin #R K IEIRAY 72 [HEHI Td 5 CTNNBI siRNA 38 A L
Tofifie & K-756 2N L 7o il D BInFREEE 7' 0 7 7 A L2 i L7 fE R, @R %
RLTeT2D, K-756 % EIZ Wnt/B-catenin #REEIEIRAY 72 JHEH &M LTz, YL EORER LY |
ARV CEM L7z 2 FEO LR —%—7 v A RE ORI T RELT 7 1 7 7 A VfiE
Hrid R A 72 Wit/B-catenin fREIEFLE A & 2h RIS T 5 - 0ICH TH-T- LW 2 5,

AW & - T, K-756 1% Axinl/2 22T 5 Z & T, IEMH L L7z B-catenin D43 fi#
Z#5E L, Wnt/B-catenin fXEE A HETH Z ENHL M E 72572, Axinl/2 1 APC, GSK3p,
CKla & EAKREEEL L, B-catenin D3R A HET 5, T/EM APCITZ 4K 2843 0.0.TH 575,
ABFFEIZ V= DLD-1 M D APC I 1-1427 a.a.0> 5 72 5 KAEZ B APC T&H 5 (31), DLD-
1 O K 2L B8 APC (X B-catenin & DFEAH A bO—H &2 KIET 5720, B4R APC &
3% & EDOFER LTI, B-catenin & FEG L. B-catenin L E X F AL L THMET D
(31), L7=28->T, DLD-1#lfdix APC REERZ AT HH DD, B-catenin D5y fFHEIE I IHERE
LTW5%, —J7. DLD-1 o> RHBZEFA APC 1 Axinl/2 & DFEEY A FEKRIBT 5720,
Axinl/2 EFEETE RV, ZRIZHEPD 5T, DLD-1 MifE Tix K-756 IZ L % Axinl/2 D2 &L
I1Z & o T B-catenin D3 iENFHE S L7z, ZiUE, Axinl/2 2% APC %41 £ 9712 B-catenin D47 fi#
EHETE L Z L a5, F72. Axinl/2 13 APC, GSK3B, CKla & Lb#E LT, #isd CTH
BENMIWIZHED LT, ZORBLEDZE{L) B-catenin D/ RICRKE S HEE 5 2 5 2 L)
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WESNTNAB), ZONFHEBICE Y. MIRIE Axinl 2 DFBEO L Z2HIT 5 2 & T2
BT B-catenin D7y fEFERE 2 HilfH T X . Wnt/B-catenin £ DO IEF 172 1E AL 285 < 2 &3 A]
BEIZ/2 D, LEDOA D=L X Y, K756 1% Axinl/2 2% Et$ % Z & T B-catenin D57 fif
ZGEICFEE L, T Wat/B-catenin B APLE L - L EZBNLD,
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2.4, INE

%5 2 B ClX DLD-1/TCF-Luc #fifid 2 AV T, Wnt/B-catenin #% & % =5 51870 L&
DRFZFM Lz, T, EHRNL LR —% —IEEILER 2RI+ 572912, DLD-
1/mtTCF-Luc Ml W T L AR —& —3f i 2 326 L7z, € OR5HE, K-756 7% DLD-1/TCF-Luc
LD U AR — & —{EME 2 RIS ET 2 2 &2 R Lz, KRIZ K-756 BSNFEMED Wnt/p-
catenin X & IR BLE T 22059 5729, Wnt/B-catenin #&1& F it ln 1 DI T AL H) 7
07y AT E SN L=, & OfER. K-756 2RI L 7=HilE D Wnt/B-catenin #2#E T iitiE (s
FHBLEE) 7 10 7 7 A /WL CTNNBI siRNA ZE AN L7 a7 a7 7 A L L@ W Z R L
K-756 7% Wnt/B-catenin £ IBIRAY72AEHR TH D Z & B/ EST2, K-756 73 Wnt/B-catenin %
BEHET DA =X LEHIT 272012, IEHEE B-catenin, Axinl/2 OFEBLZ K L7z
&2 A, K-756 1XiEMEAL B-catenin &8 ¥, Axinl2 OB A2 L ESEDLZ L2 RHL
7o Axinl/2 IZ B-catenin D/ fE A HIfEIT 2 = LB, K-756 1E Axinl/2 2 ELT 5 Z & T B-
catenin D7y fif Z (Lt L, Wnt/B-catenin #% & # L ET 5 Z L 03VRIB X L7z,
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%3E K-756 DIZHIRE

92 EOMEHER LD . K756 1% Axinl/2 ZZELT 5 Z & TIEME(E B-catenin D43
i ARt L, Wnt/B-catenin fR A FLE T2 Z E RO MM E -T2, AFETIX K-756 DIE %
FET 5L Z2RBT,

3.1 EEBMHLERRTE

3.1.1 EERMH

. PARP1 Chemiluminescent Assay Kit (BPS bioscience)

. PARP2 Chemiluminescent Assay Kit (BPS bioscience)

. PARP3 Chemiluminescent Assay Kit (BPS bioscience)

. TNKSI1 Histone Ribosylation Assay Kit (Antibody Detection) (BPS bioscience)
. TNKS2 Histone Ribosylation Assay Kit (Antibody Detection) (BPS bioscience)
. PARP6 Chemiluminescent Assay Kit (BPS bioscience)

. PARP7 Chemiluminescent Assay Kit (BPS bioscience)

. PARP11 Chemiluminescent Assay Kit (BPS bioscience)

. PBS (Thermo Fisher Scientific)

. Tween 20 (Sigma-Aldrich)

. RPMI 1640(Thermo Fisher Scientific)

. Fetal bovine serum (FBS) (Thermo Fisher Scientific)

. HEPES (1M), PH7.2-7.5 (Thermo Fisher Scientific)

. Pyruvate Solution (Thermo Fisher Scientific)

. D-(+)-Glucose Solution (45%) (Sigma-Aldrich)

. Penicillin-Streptomycin (PS) (Thermo Fisher Scientific)

o Trypsin/EDTA (Thermo Fisher Scientific)

o Hygromycin B (Wako Pure Chemical)

o Steady-Glo Assay System (Promega)

. Dimethyl sulfoxide (DMSO) (Wako Pure Chemical)

. RNeasy plus kit (QIAGEN)

. QIA shredder (QIAGEN)

. SuperScript VILO ¢cDNA Synthesis Kit and Master Mix (Thermo Fisher Scientific)
o Platinum SYBR Green gPCR SuperMix-UDG (Thermo Fisher Scientific)

o TagMan Universal PCR Master Mix (Thermo Fisher Scientific)

o NP40 Cell Lysis Buffer (Sigma-Aldrich)

. Protease Inhibitor Cocktail (Sigma-Aldrich)

o Bio-Rad Protein Assay Dye Reagent Concentrate (Bio-Rad Laboratories)

o Lane Marker Reducing Sample Buffer (5x) (Thermo Fisher Scientific)

. Running Buffer Solution (10x) for SDS - PAGE, Tris - Glycine (Nacalai Tesque)
. 20x TBS Tween-20 Buffer (Thermo Fisher Scientific)
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. Supersep ACE 10% 13well (Wako Pure Chemical)

. Precision Plus Protein Kaleidoscope Standards (Bio-Rad Laoboratories)

. Immobilon-P PVDF Membrane (Merck Millipore)

. Skim Milk (Nacalai Tesque)

o Anti-Axin] antibody (Cell Signaling Technology)

o Anti-Axin2 antibody (Cell Signaling Technology)

. Anti-B-actin antibody (Sigma-Aldrich)

. Anti-Mouse IgG, HRP-Linked F(ab’), Fragment Sheep (GE Healthcare)

. Anti-Rabbit IgG, HRP-Linked F(ab”), Fragment Donkey (GE Healthcare)

o SuperSignal West Femto Chemiluminescent Substrate (Thermo Fisher Scientific)
. Succinic Acid Monosodium Salt (Nacalai Tesque)

o Polyethylene glycol monomethyl ether 5000 50% w/v solution (Hampton Research)
3.1.2 HMEEE

EBRTIEF 2.1 # L2 FiEIC Lo 7,

3.1.3 Tankyrase % Uf PARP B2 3R [H =5 14 5T

Tankyrase O % 3% B 7% ME5F 1 (2 1% PARP1 Chemiluminescent Assay Kit, PARP2
Chemiluminescent Assay Kit, PARP3 Chemiluminescent Assay Kit, TNKS1 Histone Ribosylation
Assay Kit (Antibody Detection), TNKS2 Histone Ribosylation Assay Kit (Antibody Detection).
PARP6 Chemiluminescent Assay Kit . PARP7 Chemiluminescent Assay Kit . PARPI1
Chemiluminescent Assay Kit Z v 7z, BERBHFTEMERMIZIL, £ NRIZ GST # 7 % £+
U7-4F® PARPI, PARP3, PARP6, PARP7 K (N7 X / BEHiHI 8-338 72672 2y KD
PARPI1 W CNC T X/ BRBCS1 1001-1327 70 572 55855 D TNKS1 O Y 2 e b2 LRy
B Ao, TNKS2 OREFEMHFIEMEFHEIZIE N RIC His # 77 & GST # 7 &AL, 73/
BEBLY 849-1166 B HEh kDY 2 v b Z Ry BE 2 iz, PARPL, PARP3,
PARP6. PARP7. PARPI1 (I XJFEAH, TNKSI KT TNKS2 (FF 217 4 L 2% T
SPO MR SRR Lo & 7 e A\ e, BERISZ Fhid S Rlc, PBS TAR LI AH
& 72 % Histone H2A/H2B % 50 L 7' — MZEI L, —Bk 4°C THE{E L7z, FH 200 pL O
PBST /N~ 7 7 —(1x PBS, containing 0.05% Tween-20)C 3[R} L 7=, 150 uL @ Blocking buffer
Ze D = VIZEAN L, 30 min SIRICEHE L7z, 200 uL @ PBST /Ny 7 7 — T 3 [l L7z, 5
uL @ 10x PARP assay buffer & (8 2.5 pL @ B-NAD N 17.5 pL @ H,0 %45 7 = /LIZHs L
72o 1ng/ pL ORI Z 20 uL ¥ = /WIZEIN L, BEROSZ B L7z, 1 h SR CHEEE UG
Z 32 L7z, 200 uL @ PBST /N 7 7 —C 3 [EIPEA L. 100 pL @ Blocking /3> 7 7 — & IR/
L7z, 7L — 1% 10 min 2 —7 —# —CE% L. Blocking /N~ 7 7 —% % L7, Blocking
N 7 7 —% VT 800 5 AR L7 —IRPUKRZ STy 2 150 uL s L7z, 1 h iR TRE
L. 200 uL @ PBST /3 7 7 —"C 3 [\F#H L, 100 uL @ Blocking /N> 7 7 — &M L7z, 7
L' — % 10 min 2 —7 — % —CH¥% L. Blocking /N> 7 7 —%fr%E L7, Blocking /N> 7 7
—Z T 1000 f5AR L 7z ZIRPTIR 2 5 Eolaik 2 150 pL 7RI L, 30 min =i CiR%E L 7=,
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200 uL @ PBST /N 7 7 —"C 3 Al L. 100 pL @ Blocking /N~ 7 7 —Z ¥R L7=, 50 uL
@ HRP chemiluminescent substrate A & 50 uL @ HRP chemiluminescent substrate B /&5 L, 4%
o = /L2 100 uL ¥$hN L7z, BioTek Synergy 2 microplate reader THt % I L. Graphpad Prism
Y7 b =7 CEEREFEMED ICsEEH M LT,

3.1.4 Wnt/pB -catenin #2i& LR—42 —BEEE MM
FERTFIEIX 212 ICREHD FIEIC LT o Tz,

3.1.5 Wnt/B-catenin BRE THREGCFRRLEHEMEVEGTFRIETO T 7 14 )LOFEEAR
#r
FEEATVEIL 213 KO 2. 14 ICE# o FEIC LN T,

316 Axinl/2M9HzRAVTAvTF4UY
EBRFEIT 215 1B D HIEIZ LR o7,

3.1.7 TNKS1-K-756 O X f48 & (KR4

Tankyrasel (TNKS1) catalytic domain (CD), amino acids 1091-1324 |% CreLux (Miinchen,
Germany) 7> BHHEA L7z, Tankyrasel O7 RIEFEGEIZ, T 1 7 Ry TAKILIEIC
L V4TV, 0.1 mol/L Na-Succinate pH 5.8, 6 w/v% PEG MME 5000 ® 55 C4%7-, Tankyrasel
& K-756 DA AR 1T 0.5 mmol/L K-756, 0.1 mol/L Na-Succinate pH 5.8, 20 w/v% PEG MME
5000 DFAEKD V) —F o ZEEIRIC 18 RFHIRIE S W70, PUBiRE AL, 0.5 mmol/L K-756, 0.1
mol/L Na-Succinate pH 5.8, 30 w/v% PEG MME 5000 D& % 7=, Z @ TNKS1 CD @ K-
756 & OBEAIRRERIL, Z2MIBE P21212 (a=158.85A,b=74.68 A, c=84.60 A) IZJ& L7=,

X MREHT T — 2 1%, m =L XA SeAE (KEK) WBEREERH - ERT Bt
FFERFFEiRX P9 D Photon Factory (PF) @ B —A 5 A > BL5SA Z AW TINE L7, X fREHrE
BRICHE U7ofEdbid, PG A iRIE Lo e, DB OHRAIRK L & HI2L—7TH-
THEHLICRERERITRIE L, BREMICHAEAISE7Z, 100K OBKIEZERES FT X #RIEPT5E
BRAAT o 7=, WIE L7z XREHTT —# 1%, 7127 F 2 HKL2000(33)IC &L 0 #6540 1) & 2 —
U > 7 a7, U OBERTIZ, A7 —V v 7 %OT—X 2Rz, EEMRITIZ, CCP4
R =P B4ND 71 7T A Phaser(35) kN7 11 7T I Refmac5(36) % VT, 4y FEH#ik
IZ L ViTo72, K-756 & Tankyrasel O G (A EREHT OFE R IT B 8%F 5 SETY & L T Protein
data bank |Z %%k L 7-,
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32 EE#HER

3.2.1 K-756 0 Tankyrase BER[HEE 1

2009 4£(Z Chang 512 & ¥ | Tankyrase FHLEAI XAV939 7% Axinl/2 Z L ENT HZ LT
Whnt/B-catenin FRIEAFLET S Z & 2 HE L72(22), 2T, [FHEOERNED - K-756
7% Tankyrase % PH 9 2 2 RAE L7z, Tankyrasel & Tankyrase2 ODFEESERHETEME 2 71E4f L 72 #&
H. K-756 IZF I ZE 4 Tankyrasel % ICso = 31 nmol/L T, Tankyrase2 % ICso = 36 nmol/L T[H
FE L7z (Figure 14A) o XAV939 (DWW T b [AEEICHHEI L7z & 2 A, Tankyrasel % ICso = 4.6
nmol/L C, Tankyrase2 % ICso= 2.2 nmol/L CPH L7= (Figure 14B) .
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Figure 14 Tankyrase enzyme inhibition by K-756 and XAV939.

A, K-756 and B, XAV939 inhibit TNKS1 and 2 enzyme activity. Poly ADP ribosylation activities of TNKS1 and
TNKS2 were measured by TNKS1 and TNKS2 Histone Ribosylation Assay Kit. Each point represents the mean.
(duplicate)
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3.2.2 Tankyrase PEHE#I XAV939., IWR-1. IWR-3 @ DLD-1/TCF-Luc #HREIZ& (TS Wnt/B-
catenin R LR—4 —BAEEMH

K-756 % Tankyrase OFERIEME 2 BHE L7z, £ 2 T, BEAF® Tankyrase FLEH] XAV939,
IWR-1, TWR-3 73 K-756 & [Al££IZ DLD-1/TCF-Luc & Wnt/B-catenin %1 % B9~ 5 M HFE
L7z, TWR-1 & TWR-3 L 2009 4=(Z Chen 5 % Wnt/p-catenin FE LA & L THE L(23). [A
12 Huang 52 K o T Tankyrase MR TH D Z & 03B BT 572(22), XAVI39, TWR-1,
IWR-3 (¥ DLD-1/TCF-Luc #ifD LR — & —{EM% £ £ ICso = 110 nmol/L, ICso = 93
nmol/L, ICso= 1700 nmol/L TP L7z, XAV939, IWR-1, TWR-3 (% DLD-1/mtTCF-Luc i
D L R—2 —1EME% 10 pmol/L & TRHE L7222~ 72 (Figure 15) .

A B
—O—DLD-1/TCF-Luc —O—DLD-1/TCF-Luc
~ ——DLD-1/mtTCF-Luc ~ ——DLD-1/mtTCF-Luc
100 100
-~ 80 - - 80 -
> L > L
§ 60 r § 60 ¢
2 40 - 2 40 -
£ L £ |
& 20 | & 20 -
[e} F o 3
S o | S o |
2 | x I
_20 Ll Ll Ll Ll _20 Lol Lol Ll RN
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Figure 15 Wnt/B-catenin pathway reporter inhibition by XAV939, IWR-1 and IWR-3.

A, XAV939, B, IWR-1 and C, IWR-3 inhibit the luciferase activity of DLD-1/TCF-Luc cells but do not inhibit
DLD-1/mtTCF-Luc cells. DLD-1/TCF-Luc cells and DLD-1/mtTCF-Luc cells were treated with A, XAV939, B,
IWR-1, or C, IWR-3. After 18 h, luciferase reporter activity was measured. Each point represents the mean.
(triplicate)
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3.2.3 Tankyrase PHEH| XAV939. IWR-1. IWR-3 @ DLD-1/TCF-Luc #REIZ&+5 Wnt/B -
catenin TREEFHKIRMAEE/F A

XAV939, IWR-1, IWR-3 % DLD-1/TCF-Luc fifid® Wnt/B-catenin #&# L A8 — & — &M
ZRLE L7, £ 2T, XAV939, IWR-1, IWR-3 /% Wnt/B-catenin #% ¥ T i & 15 - (MYC,
ASCL2. DHRS9. FGF20. CEMIP (KIAA1199))D3 Bl % Kd X257/ 7 )V % A 5 RT-PCR T
MREEL 7=, ZORER, WIThobE&WE Wnt/B-catenin £ F T it iE A5 7 (MYC, ASCL2.
DHRS9. FGF20. CEMIP (KIAAI199))D%H % 458 7= (Figure 16) .

EMYC BASCL2 BDHRS9 BEMP1 BFGF20 O0CEMIP (KIAA1199)

220
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Figure 16 The Wnt/B-catenin downstream gene regulation by XAV939, IWR-1 and

IWR-3 in DLD-1/TCF-Luc cells.

The expressions of the Wnt/B-catenin downstream genes after XAV939, IWR-1 and IWR-3 treatment. The reporter
inhibitory concentration of XAV939 (1, 3 umol/L), IWR-1 (0.3 and 3 pmol/L) and IWR-3 (10, 30 umol/L) was
added to DLD-1/TCF-Luc cells. After 24 h, mRNA was collected and the expression levels of the Wnt/B-catenin
downstream genes were measured by an RT-PCR.

3.2.4 Tankyrase BHEHI XAV939 o Axinl/2 ZEIL/ER

Tankyrase FHEHI XAV939 1% Axinl/2 22 E{t LT, Wat/B-catenin A PLEHF T 5 Z &
DEINTWNDH(22), & 2T, XAV939 A DLD-1/TCF-Luc i Axinl & Axin2 OFEHL%
BEAT DN T = AZ T ayT 4 VT THRIELTZ, ZOfERE, XAV939 (X DLD-1/TCF-Luc
AL Axinl & Axin2 DFBLE FH S, ZEfbs 72 (Figure 17) &
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B-actin | T

Figure 17 Axin stabilization by XAV939 in DLD-1/TCF-Luc cells.

XAV939 stabilizes Axinl and Axin2 expression in DLD-1/TCF-Luc cells. XAV939 was added to DLD-1/TCF-
Luc cells. After 24 h, the cells were collected and western blotting was performed.

3.25 K-756 ® PARP 7 7 3 |) —E&HRAE 1

ZNETORRLY | K-756 1% XAVI39 & [F4RIZ Tankyrase ZfHE L. Axinl/2 2%
b5 Z & T, Wnt/B-catenin X TRELTFEZEBIELZ NN ER S 710
Tankyrase |& PARP 7 7 X U —I(ZJ& L, B[4 75 PARP5S TH 5, XAVI39 X PARP 7 7 I U —®D
PARP1 & X PARP2 &, fHET 5 Z & B3HE ST 5(22), &2 T, K-756, XAV939, ITWR-1
? 10 umol/L {Z351F % PARP 7 7 X U — 4R P 254l L 7=, Tankyrasel, Tankyrase2, PARPI,
PARP2, PARP3, PARP6, PARP7. PARPI1 (TxF9 2 s [HE 7 M 2 5505 L 72 /5 5. K-756 &
IWR-1 [ 10 umol/L "C Tankyrasel & Tankyrase2 AN DEER ZHE L s o7 (=7 —IBRT
DBERONY EF/HA, ) . —F. XAV939 (X Tankyrasel & Tankyrase2 LASMZ & PARP1 & PARP2
Z 10 umol/L T90%LL FIHE L7z (=7 —! BRIV EONV EX¥A, ) . k. JCRIZ
& XAV939 @ Tankyrasel & Tankyrase2 DFERLETEM: & . PARP1 & PARP2 7ﬁ”’9)—5@%7ﬁ*
EIEMED 1Cso 1T 10 f5LL EAERED % U | Tankyrasel & Tankyrase2 (Zxf9 5 B2 BHETE ML
PARP1 & PARP2 IZxI3 BRI EEME L D IRRE CHEIN5(22), L72d-> T, Wnat/p-
catenin #& i % FHE 9% 2 ClE Tankyrase DA% fHE T 5728, Tankyrase SERIIBHEHSITH
% K-756 L RIEOIERMZ 7R3 73, XV @RE TIL PARPL & PARP2 DRAENFHFE I 1. K-756
CIERDERERTEEZDND,
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Table 2 Enzyme inhibitory activity against PARP family enzymes.

Enzyme inhibitory activity (%) at 10 pmol/L

Compound -5 ST TNKS2 PARP1 PARP2 PARP3 PARP6 PARP7 PARP11
K-756 97 100 8 1 0 7 13 3
XAV939 100 100 98 100 10 13 9 29
IWR-1 100 100 8 0 11 2 4 0

3.2.6 K-756 & Tankyrasel M &A1& ARHT

Tankyrase D #'E CT& % B-nicotinamide adenine dinucleotide (B-NAD") |Z ADP U 7R — A D
RJ—& 725, Tankyrase I3 B-NAD'ZHEH & LT, ADP U AR —AFNLZIEI) & /X7 BT+
mL., =aF o7 RziERET 5 (25, 37), EOMFE L VU | Tankyrase BHLEHIAFE &9 5 52
D REORTy PBRFRESINTWD, Fbid, =2 F 7 I FEERT Y b
induced "7 v F T Db, XAVI39 (F=aF 7 I NOHEPREERIMEZA L THEY ., XAVI39
I% Tankyrasel D ==2F 7 I FEGRT v MIFEE L. Ser1221 & Glyl185 L /KFE/EE T
5(38), ZOfAET—NIIMD PARP 77 I U —RATHLALINLDLTED, XAVI39 X
Tankyrase 7217 CT72 <, PARP1 & PARP2 #HETHE&E X B D, —J. Tankyrase PHEHA
IWR-1 {% induced K7 v MMTHEET D, Z @ induced 78 %~ B id Tankyrase D 7 RNIKIZ IXAFTE
L 72\ (39, 40), Induced "7 v FDAFRIL, DA77 > FH Phel 188 DR X 7efiiEZE(biz &
Di&EHNDZ EICHEKT D, £ LT Induced 87~ MZIE B-NAD D ADP HALAFEAT 5,
L7235 T, induced AR7 > MIHREAETHHEAZIT w27 Y v 7 2HERKE D, ==
F o7 I NEDOIEBRAHEZLZFRRICT S Z LDV I LTV 5H(40), K-756 @ Tankyrase & O
FEETE— REH O IZT D72, Tankyrasel & K-756 OE GRS &2 AT LT, £ DOREE.
K-756 7% Tankyrasel @ induced AR v MIFEET D Z LN E 7 >7 (Figure 18) . K-
756 O quinazoline-2-one D #7 /L7R = /L IEDFEFEIL Tyr1213 O NH J: & KB A EZFK LT-, =
DRFREEIIMD induced 7 v MIFEFET % Tankyrase BLEANZB N THERO I TWND
(41), K-756 ® 6°7’-dimethoxyquinozoline #{i7/% Phel188 & His1201 & A X v %> 7RO A
TERZ R LTz, K-756 & Phel188, His1201 DFHAAEH X, K-756 @ Tankyrasel ~D 3R 72
AT REL HE5T 5, 2E72 5, Phell88, His1201 % Tankyrase DA IZAFLE L, 10> PARP
77 U —EERITITAFIE L2\ Th 5 (40),
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Figure 18 K-756 binds to the induced-pocket of Tankyrasel.

A, Surface representation of the K-756 bound induced-pocket of TNKS 1. The protein surface around the ligand
binding pockets is drawn with salmon pink. The induced pocket that K-756 binds is colored in red, while the
nicotinamide binding pocket is gold. B, The interaction between K-756 and TNKS 1. The Ca trace of the TNKS 1
is shown with K-756, which is represented as ball-and-stick models with its carbon atoms colored in light blue.
The residues involving the interaction between K-756 and TNKS 1 are shown as sticks. The hydrogen bond
interaction is shown in a green dashed line and the stacking interaction is shown in a grey dashed line.
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3.4 EE

K-756 I Tankyrase Z 15572 Z & T Axinl/2 #ZE{t. L, Wnt/B-catenin #% ¥ % [HE 9
HZ EMBBNE 72572, Tankyrase IX PARP 7 7 X U —IZJE T 5 poly-ADP U 7R o /L bEESE
T®H Y., Axinl/2 % poly-ADP U 7R T /LAt $ 5, poly-ADP U 7~ T /Lfk S 417 Axinl/2 [Z RNF146
IZEoTavxTF b, a7 7 Y —ATHiE I 5H(27), Tankyrase 137 12 A 7 Z il 4
95 TRF % poly-ADP U 7R AT 5B & L CR A S N7-53(25). Wnt/p-catenin F&#5 & B
HITH STV hvo 72, Wnt/B-catenin AR EHITH 5D XAVI39 OIER & LT,
Tankyrase 23 [Al € & 4172 2 & 725, Tankyrase & Wnt/B-catenin #5558 O B 23] & 7> & 72 5 72(22),
Wnt/B-catenin #%# & 23 A O BIEIE 1990 AFEARAIEHIZHE S4u. LISk Wnt/B-catenin #25 [H 74
DPAE TN R SN TE2(19), L L7235, Wnt/B-catenin % IZITIK S TAL G DOEER)
ERD LD T HHESNTE LT, Wnt/B-catenin #2825 b &4 CIEIRAVIZRHE T
HZEFHLWEZE XN TE2(19), —/. Tankyrase!Z[F U7 7 I U —IZJ& 3 % PARP1 &
Y PARP2 OFHFEAID BRCAL/2 288703 A0 2 P RIAZERIRBTE SN Tk v (42), Ko TEEmD
R E LT i T 5, L7zd3 > T, Hi#l Tankyrase [HEFH K-756 (X Wnt/B-catenin
R A HET 2RO HbEm e LT, AERIEFBIEDO Y — NMeam e 20155,

Tankyrase FHLEHID PARP 7 7 I U —EBIPEIZOWTIL, £ DOFEEFNL D BENT
& %, Tankyrase |XB-NAD D ADP UV R—A & EEHZ ™V EIZMHNL, =aF o7 I R&llF
B9 5, XAV939 |X Tankyrase D=2 F > 7 I RfEAV A MTFEAT 543), —J. IWR-1 1
=aF T I NEETA FEERRDET v MIHEE L, TORT v MIIWR-1 BFEET 5
BRICIER S5 Z & 225 induced 87 v b & BETHL S (40), K-756 (% Tankyrasel @ induced A<
v MIREETHZ BB L7572, Tankyrase D=2F > 7 I KK v MITXTO
PARP 77 X U—NETH RAAL L THDHN, induced 77 v M Tankyrase DAHNHTH R
AA L THH@A0), L7z -> T, K-756 7 Tankyrase LIFh D PARP 7 7 I U —%[HE L2
Hix, Zofaklilck > Tt 5,

K-756 @ 6’7’-dimethoxyquinozoline 2D A k& %X Tankyrase @ induced 787 > K
N His1201 & Phell88 & A% v & v ZHEEMNT 5 Z ENM BN LR -T2, K756 DARTE
PRI AR K-050 1 6°7°-dimethoxyquinozoline fi&E % A S 72N Z & 726 Tankyrase &t CTE T,
Wnt/B-catenin #REEFHETEME A TE R L7z LHEHITE 5,
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35 IME

% 3 TIX K-756 DIEMYAE % kA7, Tankyrase BLEA| XAV939 A% Axinl/2 % ZEAL
S, Wnt/B-catenin R Z L ET 2 Z &R HFEIN TNV Z &b, K756 OERMN
Tankyrase T % & W DG % 72 Tlz, K-756 @ Tankyrase B2 BHEVEH 2 504 L 7= /55, K-
756 I% Tankyrasel M OX Tankyrase2 % L3 L 72, Tankyrase (X PARP 7 7 X U —IZ@T 5 Z &)
5. K-756 D PARP 7 7 X U —IZxf 9 2 RPEL RN L7z & 2 A, K-756 (3 Tankyrase B4R
7eRHERITH D Z EVHIB L72, Tankyrasel & K-756 OEASRHEGEMNT OFMER LV K-756
I% Tankyrasel @ induced "7 >~ MIFERT D Z LN LN E 57, InducedN7 > FXPARP
77 X U —®OW T Tankyrase {2 LMVFAE L7228, induced "7 v MZHEAT 5 K-756 1%
Tankyrase IR LHER TH D L EZ BN D,
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F4E K-756 ORGHAMEICX T HIBEREFEMSE

Whnt/B-catenin FRFE DB F XTSI EFIERNADFREKE L TEZL LN TE72(18), FFIZ B-
catenin D) fiE % HlEHIT 25 APC ZFIL 85%DKRIFNA THED BN TWVWDH(19), L7I=n-T,
Wat/B-catenin #REEFHEHDIERICHWON L FH—RMON VT KPR ATH L, £Z T, K
WFZECiE. K-756 O APC 28 B KNG AN AN~ oD BEFEBH 3% 4 & 54T L 7=,

41  RERMMEERRTE

411 EEBEMH

. RPMI1640 (Thermo Fisher Scientific)

o DMEM high glucose (Thermo Fisher Scientific)

. Fetal bovine serum (FBS) (Thermo Fisher Scientific)

. HEPES (1M), PH7.2-7.5 (Thermo Fisher Scientific)

. Pyruvate Solution (Thermo Fisher Scientific)

. D-(+)-Glucose Solution (45%) (Sigma-Aldrich)

. Penicillin-Streptomycin (PS) (Thermo Fisher Scientific)

. PBS (Thermo Fisher Scientific)

o Trypsin/EDTA (Thermo Fisher Scientific)

o Hygromycin B (WAKO Pure Chemical)

. dimethyl sulfoxide (DMSO) (WAKO Pure Chemical)

. Cell titer Glo (Promega)

. XTT reagent (Roche)

. Opti-MEM (Thermo Fisher Scientific)

o Stealth non-targeting siRNA (#12935-113, Thermo Fisher Scientific)

. CTNNBI siRNA #2 (#HSS102461, Thermo Fisher Scientific)

. CTNNBI siRNA #3 (#HSS102462, Thermo Fisher Scientific)

. RNAiMax (Thermo Fisher Scientific)

. RNeasy plus kit (QIAGEN)

. QIAshredder (QIAGEN)

. SuperScript VILO ¢cDNA Synthesis Kit and Master Mix (Thermo Fisher Scientific)
o Platinum SYBR Green qPCR SuperMix-UDG (Thermo Fisher Scientific)
o TagMan Universal PCR Master Mix (Thermo Fisher Scientific)

o NP40 Cell Lysis Buffer (Sigma-Aldrich)

. Protease Inhibitor Cocktail (Sigma-Aldrich)

o Bio-Rad Protein Assay Dye Reagent Concentrate (Bio-Rad Laboratories)
o Lane Marker Reducing Sample Buffer (5x) (Thermo Fisher Scientific)

. Running Buffer Solution (10x) for SDS - PAGE, Tris - Glycine (Nacalai Tesque)
. 20x TBS Tween-20 Buffer (Thermo Fisher Scientific)

o Supersep ACE 10% 13well (WAKO Pure Chemical)
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. Precision Plus Protein Kaleidoscope Standards (Bio-Rad Laoboratories)

. Immobilon-P PVDF Membrane (Merck Millipore)

. Skim Milk (Nacalai Tesque)

o Anti-Axin] antibody (Cell Signaling Technology)

o Anti-Axin2 antibody (Cell Signaling Technology)

. Anti-unphospho-B-catenin antibody (Millpore)

. Anti-B-actin antibody (Sigma-Aldrich)

. Anti-Mouse IgG, HRP-Linked F (ab’), Fragment Sheep (GE Healthcare)

. Anti-Rabbit IgG, HRP-Linked F (ab’), Fragment Donkey (GE Healthcare)

o SuperSignal West Femto Chemiluminescent Substrate (Thermo Fisher Scientific)
412 HERAEE

L AR — % —Hila#k DLD-1/TCF-Luc D53 HiEIL 2.1.2 \[ZFE# L7z, APCA R MK
23 AUABRERE COLO 320DM KUY SW403 (% American Type Culture Collection (Manassas, VA)IZ T
JiE A L7z, COLO 320DM #fifdiX 10% FBS & 1% PS % & ¢e RPMI1640 5514 N, 37°C 5%
COfF/E FCHiEE L, Mt L7-, SW403MiaiZ 10% FBS & 1% PS % % €2 DMEM high glucose
ez V. 37°C 5% COLfAAE FTHE#E L. MR L7z, MM 0.05% trypsin/EDTA % U T
A U7z, T OMIKRIT PowerPlex 16 STR System % U C B EARBF 2T I CREEE S
77

4.1.3 CTMVBT siRNA IZ & % HERGIE5ERA = 15 FA T

DLD-1/TCF-Luc #iffd % 96 &7 = /L7 L— T 1000 cells/well 1272 % & 51T 90 uL THEfE
L. [AIFIZ RNAIMax % T siRNA Z 3 A L7z, Opti-MEM (257 L 7= siRNA 100 nM D&
#% 10 pL IZ RNAiMax 0.1 pL 2L, BE L, |RIC 1S minFE L2, £V =L, 20
IRATRIE 10 uL 2RI L 72, 144 h % ICHERRN ATP &2 R H 35 Cell titer Glo 3K % 25 uL ¥s
L. Top Count NXT Chlfld%k a2 & L7,

414 LEWIZ K S MEEIERRE % AT

DLD-1/TCF-Luc Hif& 1% 250 cells/well, COLO 320DM HifE I 500 cells/well, SW403 iz
1% 1000 cells/well 12725 & 91296 7 /L7 L— FZ 60 pL THEEFE L, FHIZ 40 uL DILEW)
ARIE 2N LTz, bR IRIKIT DMSO DRALIRED 0.1%I1272 2 K 5 (T LA VTl
U7, ALAWEINE, 0h & 144h #1250 pL O XTT i3 Z%sh1 L. DLD-1/TCF-Luc #ljiE
1% 37°C € 90 min, COLO 320DM ififid & SW403 #ifidix 37°C T 3 h#55%&%. SpectraMax 340PC
(Molecular Devices, Sunnyvale, CA) CW O 2 Il E L 7=,

415 Wnt/pB-catenin & T REGFRIRAEE/F AT
COLO 320DM #fifid Kz O SW403 Flifid 2 2 x 10° cells/well (2725 L 91224 7 = /LT L —
NZ 1000 uL THEFE L 7=, ¥ H DMSO FfEIREN 0.1%I1272 5 £ 5 1I{LEWEUIM L, 24h &
([CHIfEZ R L, U 71 # A L RT-PCR C Wnt/B-catenin #%#& i n 1 D8 BIZS 8 2 341 L
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77 RNAKSHLNE U T L Z A A RT-PCRIZ 214 IZEHEH LI- BT LN -7,

416 Axin1/2 RUEMIER B-cateninzRA>TOvT a2y

COLO 320DM #fifia Kz O SW403 #2210 cm 3 v — L2 5 x 10° cells/well 12725 K 9 12
10 ml CHEFE L, FH DMSO Ff&IRED 0.1%272 5 X 91k a N LTz, 24 h & ICHER
ZEWL, VxAX T80T 47T Axinl/2 EIEMEERY B-catenin DFBEE L7, ¥
T AEZ LTy T 4 2S5 ICRE LI B LN o T,
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42 EEBRHR

421 CTMVBT siRNA ZFU iz Wnt/ B —catenin R ERIKFEMHIAEDIER

K-756 1% DLD-1/TCF-Luc #iffi> Wnt/p-catenin #&H % [HE L7z2%, MIFRIEFEIZPHE L
727z (Figure 19) . % Z T, Wnt/B-catenin fRER K AFAYIZ ST 5 APC 2 8 K52 Al
% . CTNNBI siRNA % W CHEZE L7-, CTNNBI siRNA TR AYZ Wnt/B-catenin FR 1S % [H5E
F %72, CTNNBI siRNA (Z L - THFHAHE 4025 MMl Wnt/B-catenin #R B AFAY 2 HEFH
T5EL VR D, APCZAE COLO 320DM Hiifid & Y APC 25 5 SW403 Hificffifiid (2 CTNNBI siRNA
AN LUTRER, MO HEFEABE S/ (Figure 20A, Figure 20B) , Z ® L &, CTNNBI
siRNA (2 X% CTNNBI © 7 v 7 X7 3R bivle (Figure 21) . L7225 T, COLO
320DM HiIfa 2 O SW403 it ix Wnt/B-catenin #RBR K AFHIZHETET Ml TH L & HIBT L. K-
756 12 X » CHEFALENFHE I D L HEHI LT,

-O-K-756

140
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60
40
20

Cellgrowth (%)

0.1 1 10 100 1000 10000

Concentration (nmol/L)

Figure 19 The cell growth inhibition assay of K-756 in DLD-1/TCF-Luc cells.

K-756 does not inhibit cell growth of DLD-1/TCF-Luc cells. Cells were seeded to 96-well plates. Next day
compound was added to the cells. After 144 h, XTT assay was perfomed to measure cell growth inhibitory activity.
Each point represents the mean + S.D. (triplicate).
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W non-targeting siRNA B CTNNB1 siRNA#1
OCTNNB1 siRNA#2 DOCTNNB1 siRNA#3
Omock
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siRNA 10 nmol/L

Figure 20 The cell growth inhibition assay of CTNNBI siRNA in COLO 320DM and

SW403 cells.

CTNNBI siRNA inhibits the cell growth of A, COLO 320DM and B, SW403. CTNNBI siRNA was transfected to
COLO 320DM and SW403 in 96 well plates. After 144 h, cell viability was measured. Each column represents the
mean + S.D. (triplicate).

CTNNB1 mRNA expression (%)

120
100
80
60
40
20

ECOLO 320DM aOSwW403
non-targeting CTNNB1 CTNNB1 CTNNB1
siRNA siRNA #1 siRNA #2 siRNA #3

Figure 21 The target gene knockdown by CTNNBI1 siRNA in COLO 320DM and

SW403 cells.

CTNNBI1 siRNA induces the knockdown of CTNNBI mRNA. Cells were seeded to 12-well plate. Each of CTNNB1
siRNA #1, 2 and 3 was transfected to the cells. After 48 h, mRNA was collected and the expression levels of the
CTNNBI gene was measured by an RT-PCR.
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4.2.2 COLO 320DM #fa K TF SWA03 #Ra (=45 1+ 5 K-756 D Wnt/ B —catenin R ERFEE/ER
K-756 % COLO 320DM ifificd 2 Tf SW403 AlfIZHAN L, 24 h % D Wnt/B-catenin | {iiid
B EBERNT LT, £ ORER, K756 1TV T OMAZIZIV T H Wnt/B-catenin FiitiE (s 1
%) 7= (Figure 22A, Figure 22B) . & 512 K-756 1Z COLO 320DM #ifiE K O SW403
Ja D Axinl } Y Axin2 ZZ &b L, {EME(EH B-catenin DT A SH7- (Figure 23A, Figure
23B) .
A

BAXIN2 BFGF20 oOCCND1 OTNNCH1

n

100 |

N B O
o O o

MRNA expression (%)
(0]
o

o

140
100 300 1000

120 [
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BAXIN2 BFGF20 oCCND1 OTNNC1

160
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20
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o
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Figure 22 The Wnt/B-catenin downstream gene regulation in COLO 320DM and

SW403 cells.

K-756 regulates Wnt/B-catenin downstream genes in A, COLO 320DM cells and B, SW403 cells. Cells were
seeded to 12-well plate. Next day, K-756 was added to the cells. After 24 h, cells were collected for RT-PCR.

53



K-756 K-756
DMSO 30 100 300 1000 nmol/L DMSO 30 100 300 1000 nmol/L

Axin1 [ 5% e 49 0 Axin1 -
Axin2 L. Axin2 -
active active

. D G - e -— e e —

B-catenin [-catenin -

[B-aCtin | S———— B-actin | e————

Figure 23 Axinl/2 stabilization and active-p-catenin inhibition by K-756 in COLO

320DM and SW403 cells.

K-756 stabilizes Axinl and Axin2 and decreased active f-catenin in A, COLO 320DM cells and B, SW403 cells.
Cells were seeded to 10 cm dishes. Compound was added to the cells and after 24 h, cells were collected for W.B.
analysis.

4.2.3 COLO 320DM #HR= K TF SWA03 #RAAIZ & 1+ 5 K-756 DR EFERE 1A
K-756 I3 COLO 320DM #fifid & OF SW403 i > Wnt/B-catenin FIitiE{s 14 28 8) S 72,

% ZC. K-756 7% COLO 320DM #lific KUY SW403 i o H5il A BLE 3 2 2o at L=, Mg
FEDOEH, K-756 AN L. 144 h % OFFEFEALETEME 230 L7z, £ DR, K-756 1%
COLO 320DM D HEsiE % Glso = 780 nmol/L THHLE L7~ (Figure 24A) ., & 51T K-756 1%
SW403 fifi DO HE%E % Glso=270 nmol/L TRHE L7 (Figure 24B) ., —F5. RIEMEEEZIAR K-050
I% COLO 320DM DO #%E % 10 pmol/L F CTRHE L72h o> 7= (Figure 25) . LA EOFERNG, K-
756 1% Wnt/p-catenin #%# % fL5 92 Z & ¢ COLO 320DM #ifie 2 OY SW403 #ll il o> 1 5l % BH 3
THZENHLNE 272, XAVI3Z9 K N IWR-1 (2D TC b [RIAR I HE51 BHL 2E VE FH A 4 S it
L7z, ZOfEHE, TWR-1 (X COLO 320DM ffificd DOHE5iE % Glso=410 nmol/L, SW403 #lifid o> HE5#
% Glsp = 1300 nmol/L TPHE L7z, —JF. XAVI39 [T\ T I OAMIIZEB W TH 10 pmol/L £ T
H R BB P E TS MY 30%LL FCdh o 7= (Figure 24A, Figure 24B) , XAV939 (% COLO 320DM
I OBEIEIIILE Lo 7273, Axinl/2 DL ELE#HFE L= (Figure 26) .
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Figure 24 The cell growth inhibition assay in COLO 320DM and SW403 cells.

K-756 and IWR-1 inhibits the cell growth of A, COLO320 DM and B, SW403 cells. XAV939 partially inhits the
cell growth of A, COLO320 DM and B, SW403 cells. Cells were seeded to 96-well plates. Next day compounds

were added to the cells. After 144 h, XTT assay was perfomed to measure cell growth inhibitory activity. Each
point represents the mean + S.D. (triplicate).
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Figure 25 K-050 does not inhibit cell growth of COLO 320DM cells.

K-050, an inactiveanalogue of K-756 does not inhibit cell growth of COLO 320DM cells. Cells were seeded to
96-well plates. Next day compound was added to the cells. After 144 h, XTT assay was perfomed to measure cell
growth inhibitory activity. Each point represents the mean + S.D. (triplicate).
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Figure 26 Axinl/2 stabilization and active-p-catenin inhibition by XAV939 in COLO

320DM and SW403 cells.

XAV939 stabilizes Axinl and Axin2 and decreases active B-catenin in A, COLO 320DM cells and B, SW403 cells.
Cells were seeded to 10 cm dishes. Compound was added to the cells and after 24 h, cells were collected for W.B.
analysis.
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44 BR

K-756 1% DLD-1/TCF-Luc > Wnt/p-catenin #&5 Z [HE L7225, MIfRHESE 2 [HE L
72hxo 72, Huang © 1 XAV939 MEMIERHIZ 35T % DLD-1 fifad =2 v =— Bz HET 5
Z LR L TWAH(22), (KM EE I CHASE L 7= DLD-1 Mifldlx, EGF 72 £ OEFHR 12 K 5
RPN S 4L, Wnt/B-catenin FRFEAK AR 0 52 7~ L 72 ATREMEDS 8 D, ABIFSE D FEBR S
&0 — A7 B AAEF ORI T I L2230, 10%IMIEFAE FC 144 h (280 5 Hfasy
S PELEE A 2 5Tl L 72, K-756 2% APC 8 5 DLD-1/TCF-Luc #IfEIZ % LT, Wnt/B-catenin % #%
B & B Ao & SR B SLEE A 2 R S e o 7B & U U th O SRR IS O AL 23 %
zZ b5, #lziE. DLD-1/TCF-Luc fifiix APC ZE B LIS & KRAS ZEFR0 PIK3CA LR %A
L CW%(@44), L7=M»N-> T, DLD-I/TCF-Luc #Jd (X Wnt/p-catenin #% ¥ T % 7 <
KRAS/MEK/ERK #%i# & L < 1% Akt/PI3K #REEAKAFAIIZHETE L TV D AIREMED B B

—J5. K-756 1% COLO 320DM e & O SW403 g O BE%E % 17 L 72, COLO 320DM
HIH K O SW403 #Mii% CTNNBI siRNA IC LK > THEENHE SN2 L0 b, 2 b oM
fai% Wnt/B-catenin FRFKAFHNTHIFIE L TWAH Z ERHAL N/ oTz, ZDXHIZF L APC
E ARG AR Td > T, Wnat/B-catenin #EEEFIHE I L CHER DA RS 2 & 23
By & 7272, Scholer-Dahirel &% CTNNBI shRNA C CTNNBI % / v 7 X 7 > LT=BRIZHiiE
BN 2 kT KBS AABRERE & LC, LS41IN A& O SW403 fllfu 2 #E L7=45), £ LT,
IS OO HEHER T & LT, BAER PIK3CA OFEEME R L T\ 5, Z O
DEFMFITIT LY Z < OHIIK COFMEAMLETH D, £72. Wnt/B-catenin #£#&1E Notch #%
# & % Hedgehog #%1& &M ON, el B CAERUCEE K & LT Ot TV D, JEE
SRR 2 BT 2R T, ST oM s Kb, 2D ORKICKT D RTINS Kb
NTLEI D H D, Lieh> T, Mlakkib S TWZRWER O Fifiikz Hns 2 &
23T E UL K Y IEMEIZ Wnt/B-catenin #RFEBLE A OHLA AAER D FHI T E 506 LIL7R0,
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45 IME

54 FTIX, K-756 28 APC ZE KNG AR O ¥R A BRET 2 0RGE LT, A7 U —
=27 R OE ISR fRHT (24 ] L 7= DLD-1/TCF-Luc MM LT, K-756 (LA 5ipEE
MERS oo Tz, 2T, CTNNBI siRNA % H\ T Wnt/B-catenin %% FH 212 %F L CTHEFHEER
FVERZ R T RGBS AMIRAZIRE LTz, ZDOfE%, CTNNBI siRNA 7> COLO 320DM #fifiw J OF
SW403 ORI A P2 2 LAV Lz, 26 OIS % K-756 O HEFE
YER Z5F 3 D AT, K-756 % Wnt/B-catenin #2#E 2 HET H0MRAELT-& 2 A, K-756 1
Whnt/B-catenin X TiiEs &2 A8 W, Axinl2 22 E/L L. &ML B-catenin DI %
B SHT, VT, I EBEE A 2 -0 L 7245 R, K-756 (X COLO 320DM i Jz OF
SW403 M DG 2 [ U7z, LAEDORER LD K-756 23 APC 28 B RIGHS AlZxt L CHIA A
TERZRTZENRHALNE R ST,
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E5F K-756 IE/MRaMmAS A ML= x9 5 EGFR [EEHI & DH AR

ZIE TOMLERER LD K-756 1% APC £ EL R[5 AUABIERE COLO 320DM & SW403
[Zxt U CHAICHIBRLEER 2" 2 E AL e oTe, —J7, FE/ANMBATG S AR 35
VT Casés-Selves 573, TNKS shRNA 7% EGFR PHE A gefitinib & IR Z "9 Z & A& L
72(46), = 2T, ARFETITIE/NMIEM A AMIZIZ RT3 % K-756 & EGFR FHEHA] gefitinib O ff
FZNF % MRk L7z, EGFR PLEANIEGAR IV T EGFR £ RO IR/ NRRMi A A B 123t LT
SN TWAZH, AFFRICE VTS EGFR ZHEIE/ NS A PC-9 MR Z MEE I
7. PC-OHMNEIL EGFR @ Exonl9 IZRABZL N H Y | gefitinib (25t L TEWVESZ M2 951

To 5H47),
5.1 EERM ¥ & EERAE
51.1 ZEER#H

RPMI1640 (Thermo Fisher Scientific)

Fetal bovine serum (FBS) (Thermo Fisher Scientific)
Penicillin-Streptomycin (PS) (Thermo Fisher Scientific)

PBS (Thermo Fisher Scientific)

Trypsin/EDTA (Thermo Fisher Scientific)

XTT reagent (Roche)

Maxwell 16 Cell LEV Total RNA Purification Kit (Promega)

SuperScript VILO cDNA Synthesis Kit and Master Mix (Thermo Fisher Scientific)
TagMan Universal PCR Master Mix (Thermo Fisher Scientific)

NP40 Cell Lysis Buffer (Sigma-Aldrich)

Protease Inhibitor Cocktail (Sigma-Aldrich)

Bio-Rad Protein Assay Dye Reagent Concentrate (Bio-Rad Laboratories)
Lane Marker Reducing Sample Buffer (5%) (Thermo Fisher Scientific)
Running Buffer Solution (10x) for SDS - PAGE, Tris - Glycine (Nacalai Tesque)
20x TBS Tween-20 Buffer (Thermo Fisher Scientific)

Supersep ACE 10% 13well (WAKO Pure Chemical)

Precision Plus Protein Kaleidoscope Standards (Bio-Rad Laoboratories)
Immobilon-P PVDF Membrane (Merck Millipore)

Skim Milk (Nacalai Tesque)

Anti-Axin] antibody (Cell Signaling Technology, MA)

Anti-Axin2 antibody (Cell Signaling Technology, MA)

Anti-B-actin antibody (Sigma-Aldrich)

Anti-Mouse IgG, HRP-Linked F (ab’), Fragment Sheep (GE Healthcare)
Anti-Rabbit IgG, HRP-Linked F (ab’), Fragment Donkey (GE Healthcare)

SuperSignal West Femto Chemiluminescent Substrate (Thermo Fisher Scientific)
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51.2 HifaEE

t N IE/ AR A 23 A(Non Small Cell Lung Cancer; NSCLC) PC-9 (360 7% £ ¥ iff 78 Fir
(Nagoya, Japan)IZ CHEA L7=, PC-9 flfiL 10% FBS & 1% PS % & ¢r RPMI1640 551 % Fu >,
37°C 5% COfF1E FChH:EE L. MR L7=, HMEARIE 0.05% trypsin/EDTA % IV THEMR L7, #H
Jalik % PowerPlex 16 STR System % A\ C [ K ELERAFSEATIC CREAE X A7z,

5.1.3 Wnt/ B -catenin R T iEEF LI

PC-9 #ifidZ 2 x 10° cells/well 12725 £ 91224 7 =7 L— M2 1 ml TREFEL . 3
K-756 Z s L 7=, 24 h#(Z Maxwell 16 Cell LEV Total RNA Purification Kit % f\ T Maxwell
16 Instrument {Z & ¥ RNA % HEREHRL L7-, BiHiABRZE7%. 250 uL @ Homogenous solution %
WINL7-, 512250 uL @ Lysisbuffer iR L, K< ©_o 7 ¢ 7 U CllaZ AR LTz,
71— U DI RBEOMBIANRTR 2 I L. Maxwell 16 Instrument C RNA % H&F5HRL L 7=,
Nano drop % AV T RNAJREZHE L=, U 7 /¥ A L RT-PCR L 2.1.4 (ZFL#k L7= ik CTHE
it L7z,

514 MAXinl DO zRE>JAyTF4V9

PC-9 fifid & 5 x 10° cells/well 12725 £ 9126 7=/ L— MZ2ml THREL, #H
K-756 Z s L7=, 24 h I A2 BRZE L. PBS 2RI LAY LA /3—% HW CTHIME 2 FI8E
L7c, Alfafs@ik 20 (1000 rpm, 5 min) #%. PBS ZFRE LMLy h&ZEINLTZ, U
T AZT R YT 4 TIE215ICRHEH LB Len T,

5.1.5 #HFIBTEMEE /AT

PC-9 ffifid % 1000 cells/well (2725 £ 912 96 7 =/ L— NI 60 uL THEFEL, FH
K-756 % L <& gefitinib & L < IZW{LEW ORI 40 uL 23N L7z, 0 h KT 72 h %12 50
uL O XTTREEZ I L, 37°C T 3h #1412 SpectraMax 340PC (Molecular Devices, Sunnyvale,
CAYE W T EE 2 JE L 7=,

5.1.6 GFRAZIROREN

K-756 & gefitinib D FHZhE I Calcusyn ¥ 7 F 7 =7 (BIOSOFT, Cambridge, UK)%
FHWTHENT L7z, Calcusyn ¥ 7 b ¥ =7 X Chou & O Talalay NER L7271/ T L% HWT
B ZA72(48), K-756 Hifl & O gefitinib HiAlZ isIN L 72 B O M sE L E 7 — & . W ONT
L&z O LB oMl igsiflE 7 — % % Calcusyn Y 7 b7 = 7IZ AT L, PEHZBIR DI
FE-Cd % Combination Index (CI)ZFH L7, CI<l THFHZhE. Cl=1 THMNZE, CI>1 TR
ENREND D L EFEINDE8), S HIT 0.1<CI<0.3 [THRVHFHHAZI R & EF S5, Fraction
affected (Fa)lX3EAIC L 2 ML EEISG TH Y . Fa-Cl 71 v MIEFFE LONFHZIRE
RTTay NTHD, Fa-Cl 7’1 M, Calcusyn Y 7 b =7 THIL, 71 v Fok
fE% Bxcel V7 b7 =77 AR — KL, PFHIFROFERHEE & bicr7 7 7L,
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52 REBRER

52.1 K-756 @ PC-9 #ifaI= &+ 5 Tankyrase [EE/EFH

K-756 & EGFRFEE Al gefitinib O HF IR 2 53 2 AilZ. K-756 3 PC-9 i it & Wnt/B-
catenin #R P2 2 aF L7z, K-756 1% PC-9 Ml Axinl #Z2E{k L7z (Figure 27) , L
7o 5T, K-756 1Z PC-9 @ Tankyrase #PHET 2 Z LR LNE o7, 7038, Axin2 O
FBUIRRO B LR o T,

K-756
DMSO 30 100 300 1000 nmol/L

AXin1 | o0 e 8 0 ==

B-2CHIN | s e s———

Figure 27 Axinl stabilization by K-756 in PC-9 cells.

K-756 stabilizes Axinl in PC-9 cells. Cells were seeded to 10 cm dishes. K-756 was added to the cells and after
24 h, cells were collected for W.B. analysis.

5.2.2 K-756 & EGFR BAEH| gefitinib D HFAZIE

K-756 & EGFR BHEA gefitinib # Z A ZNIRM LT & & & W{bEW 2 RIRIZHEIN L
7oL ED 72 h %D PC-9 MIfaIZ %7 2 M G FE P EE 2 38l L7z, K-756 I3HLA] Tl PC9
IR O ML RS & BLE L 72 hv o> 7=, Gefitinib (% PC-9 FMiE O HIIEEE S 2 PR L7243, K-756 1%
10 pmol/L % TPHE L7eh o7 (Figure 28A) . ¥KIZ K-756 & gefitinib DO RN R 2 BEES %
72, K-756 & gefitinib & 10 xf 1 OEELTIHRIM L=, ZORER, gefitinib HANZ % LT,
K-756 & gefitinib Z f "% & MR EEH 2398 S 4172 (Figure 28A) . Calcusyn Y 7
b =T 2 HWT, 50% MR E R O O 2 F %2 7R3 CI value at EDso # HHH L7= & 2 A,
021 T& -7~ (Figure 28B) . LA EDOFER LD | K-756 & gefitinib 2 GFH 5 &R FEAZI R
BT ZEBH LN E RS T,
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Figure 28 Synergistic growth inhibition by gefitinib and K-756 in NSCLC cells PC-9.

K-756 shows synergistic cell growth inhibition with gefitinib. Cells were treated with K-756, gefitinib and K-756
plus gefitinib for 72 h, and cell viability was determined by XTT assay. A, The results at a concentration ratio of
10:1 (K-756: gefitinib) is represented as percent of cell viability in drug treated cells relative to control cells. Each
column represents the mean + S.D. (triplicate). The combination index (CI) defining the interaction between K-
756 and gefitinib at a concentration ratio of B, 10:1 (K-756: gefitinib) is plotted against the effect of

Combination index (Cl)
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antiproliferative activity. CI value at 50% inhibition is shown at the bottom of each graph.
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54 EE

EGFR £ B DI/ NMIAL A A 2%t L C EGFR LEANTAGFHIM 2 LR35 2 & 358
HNTNDEN, RIEBZOFENRERHFEL 25T 5(49), L7223 -> T, EGFR BHFEH &
DR A 7R L. EGFR [HER ORI 2 Rt S W 2 FANT AL RinmE L LTI S5,
% ZC, Casas-Selves 53 EGFR PHEA gefitinib & f HZIF %2 K9 shRNA DA Y —=27
ZFihi L, TNKSshRNA 73 gefitinib & DR Z "9 2 & A 5702 L72(46), FE/MlfatiAs
AR Z A LT3 A~ & AT gefitinib 2% 592 L BTN T 208, 52K 25 &
HOMIET 5, L, INKSZ / v 7 X7 v LT AMIBZ A LT~ U A Tl gefitinib $¢
5% OfFEBHAAEIER L7246), DFAZIERD A 7 =X L1F EGFR % & Wnt/B-catenin
D7 o A b —727 TlE7RW )& Casas-Selves HIXEEL L TV 5,

ARFZECIE, EGFR 2 BIE/ N2 A PC-9 Ml 2 T, K-756 & gefitinib & fH
R ERGE LTz, ZORER, WbEMC K2R B bz, 612, PR E T
L7IREIZIB VT, K756 X Axinl ZZE(L LTV, K-756 |12 & % Tankyrase DFHEIEA
gefitinib & OOFAZIRZFHE Lz L HERI S vz, 7235, Casés-Selves © 1% CTNNBI shRNA J Of
TCF4 shRNA % TNKS shRNA & [FI£(Z gefitinib & IR A2 RTZ E2ME L TR (46).
Whnt/B-catenin #REEFHEN AR DREKE TH D EBLEL TWDH, LI ->T, K756 125D
gefitinib & OOFFHZNRIL, Tankyrase fHFEIZ -5 < Wnt/B-catenin #REEFHLENRE TH D &5 %
b b,

Tankyrase BHLE# 1% EGFR FLEFILIAM & MEK FLEAIR Akt BLEH] & OO AR
HEN TV D4, 50), WTHOPFAIRES A D =X LIAHTH S, Wnt/B-catenin #EH 1T
EGFR ##. MAPK #%#. PIBBK/Akt &L 7 0 A h—2 352 LB HMEINTNDH2D,
Wnt/B-catenin #%BEFHE MO 7 F AR b2 BT 5 FIREMEDY & 5 (50-52), B 21X, Wat
DOIEFIFEILA EGFR R 2 15 MEET %, EGFR #0723 AL Tl B-catenin DEZ~DLEFEN
FH LT\ 5%, EGFR 2 PI3K/Akt #%# % 41 L C B-catenin ZiEME(LT 5 Z ERHE ST D
(51), K-7561Z & 5 Wnt/B-catenin 2 FEEHE 23 gefitinib & fF R 2 7m9 X I = X Aif#HTIZA %
DHFFERE T H D,
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55 IME

¥ 5 #TlE, EGFR ZZEIE/ NI Z A PC-O HIICHKI4 % K-756 & EGFR BLEH]
gefitinib & OOF IR Z Mt L7z, K-756 1% PC-9 ffED Axinl Z#ZEL L7722 &5, PC-9
HIR > Tankyrase ZFHET 2 Z L RO BTz, Fi\ T, K-756 & gefitinib 2 10 X 1 Oy
HeRT PCY MRS LT & 2 A, MIEEETEHE 6 25V R AR bz, L
FOFER LY, K756 1ZHAITIE PC-9 MMM L CHIMEEFHFLE 2 5538 L2223, gefitinib
EDOPEREIEIC L0 IRt A Azt LTI AAMER Z R 2 ERH L E R o7,
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FO6E K-756 @ /n vivolZHIT5 Wnt/ B -catenin FIKEZ/ER
ZIVE Tinvitro \ZB 1 5 K-756 O Wnt/B-catenin fE IS E 2 MFE L C & 72, AETIL,
K-756 @ in vivo |25 % Wnt/p-catenin £ ¥ BHEVEH &2 FRAE L 72,

6.1 RERM M L KRBT

6.1.1 EER#MH

. RPMI 1640(Thermo Fisher Scientific)

. Fetal bovine serum (FBS) (Thermo Fisher Scientific)

. HEPES (1M), PH7.2-7.5 (Thermo Fisher Scientific)

. Pyruvate Solution (Thermo Fisher Scientific)

. D-(+)-Glucose Solution (45%) (Sigma-Aldrich)

. Penicillin-Streptomycin (PS) (Thermo Fisher Scientific)

. PBS (Thermo Fisher Scientific)

o Trypsin/EDTA (Thermo Fisher Scientific)

o Hygromycin B (WAKO Pure Chemical)

. Bright-Glo luciferase assay system (Promega)

. RNeasy mini Kit (QIAGEN)

. RNase-Free DNase set (QIAGEN)

. QIAshredder (QIAGEN)

. 2-mercaptoethanol (Nacalai tesque)

o SuperScript VILO cDNA Synthesis Kit and Master Mix (Thermo Fisher Scientific)
. TagMan Universal PCR Master Mix (Thermo Fisher Scientific)
. Albumin, Bovine (Nacalai tesque)

. Bio-Rad Protein Assay (Bio-Rad)

o 1.5 g/L potassium dihydrogen phosphate (Nacalai tesque)

. 1 mL/L Triton X-100 (Sigma-Aldrich)

o 5 mol/L potassium hydroxide solution (WAKO Pure Chemical)
. 0.5% MC400 (WAKO Pure Chemical)

6.1.2 HEfaEE

L AR —Z — Kk DLD-1/TCF-Luc MEZEE J7 113 2.1.2 1388 L,

6.1.3 ¥5HER

SCID ~ 7 A (C.B.17/Icr-scid/scidlcl, o', 5 #lR) 1L, HARZ LTS HHEA
L7=, 5 HREIOBHLEE OHZIZ, AiHICNNY I TEXD 2 LTEBWe~ T 2D Iz,
PBS (2% L 7= DLD-1/TCF-Luc #fa %, 5X10° cells/0.1 mL/~ 7 AfHE L7=, BAE% 13 H H
(2, FEIEARRE DY 236.38 705 595.80 mm® £ TOHO~ 7 A (%) = SD =420.89 &= 98.21 mm®) %
IR L. Microsoft Office Excel 2003 % HW\\C, KREO FEWREBARENIFITE LI 2D K91
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128 (1RESPD) (SR Lo, BEEAREEIX, DIFOXTHE LT,
RS = FEBS R AR X BB X JEEMEEE X 12
BT OFBIC, BEEB (0.5% MC400) £ 7213853 (K-756 : 100, 200, 400
mgkg) Z 1 H L[, 3 HFERE CRAOKE L7, &5 H&EIE, 0.01 mL/g body weight & L,
EVETO ImL U Y RO Y T 2Rz, R 50 25 RE% O, JEE 4 [E1Y
L. RIREEFR PR L,

6.1.4 [EZHD Wnt/ B -catenin BB THEEFHRIREEZ T
mRNA O[FUZIX, RNeasy mini Kit & 7o, W Lo EEOEEZHE L, E5EE

& 20mg 729 1 mL @ buffer RLT (buffer RLT 1 mL & 72 Y 10 pL @ 2-mercaptoethanol )
HCHEEREY T A A LT, STV A Xth, 7 /V% QlAshredder [ZUsIN L., =IET
w0 (15000 rpm, 2 min) L. QIAshredder ®i#i#[# /) %, RNeasy spin column [Z¥RIIL, &
H1Z Ly (15000 rppm, 1min) L7=, @i 57/XBFEFE L. RNeasy spin column {Z 350 uL Buffer
RW1 Zishn L, =0 (15000 rpm, 15 sec) L 7=, @iy 1ZFEZE L. DNase I A% 80 puL %
RNeasy spin column (Z¥RIN L, =R T 15 min & L7z, 350 pL Buffer RW1 Z ¥ L, =0

(15000 rpm, 15 sec) L7z, i#iEMHE43(3FEHE L, RNeasy spin column (Z 500 pL Buffer RPE %
winL., &= (15000 rpm, 15 sec) L7z, i3 (3FEFE L. RNeasy spin column (Z 500 uL
Buffer RPE Z #sh0 L, .0 (15000 rpm, 2 min) L7z, i#i# [ 4y (XBEHE L. RNeasy spin
column ZH L\ 2ml = v X2 F a2 —7ICF%E L, =0 (15000 rppm, 1min) L7z, @Y KT
7257 1 XFEHE L. RNeasy spin column ZH LU 1.5 ml =y X F 2 —7|ZHE L, REHE
FEHRIKZ 50 pL WAL, =IEIZ 1 min ##& L7z, =0 (15000 rpm, 1 min) L, &7 2F 0D
RNA Z¥H Uiz, U7 A L RT-PCRIE 214 ISR LI FIEIC LTeioTe, 7T 4~ —
IELL T &2 W,
GAPDH : TagMan Gene Expression Assays, Assay ID: Hs99999905 ml
FGF20 : TagMan Gene Expression Assays, Assay ID: Hs00173929 ml1
BV TND FGF20 D3EFEL, UL T OXTHIE LT,
BIAFHIER O = B5FHBLE ~ GAPDH #ELE
MIER# OEZ AW T, BREOBIGFHRBEDFHE KL O SE. 2RO 72, Vehicle SLHLEEX LD
BEFRIET, SHOBLEFHBLEDOLE KR S.E. % vehicle LHLREO BRI BLE D -
EIEChRT 5 Z & TEHAE LT,

6.1.5 [EHFD Wnt/ B -catenin & LAR—42 —HEE A

Lysis buffer (%, 1.5g/L U > 2/KFEH Y 7 A, 1 mL/L Triton X-100 % 1 24 £ D7 K
(VIR SH 727212, 5 mol/L O/KEERAL A U ¥ AP T pH 7.8 I[ZFHHE L7z, Bl ZRARK
TILIZART v 7 LIeb D&, 105K E UTHREL, BARIC, ZRRKT I0EAR L TE
U7, WS L EEoEELHE L, EEERE 20 mg H720 1 mL O lysis buffer 1 CHES
BEREVFTARX LT, Vo7 V%E 4°C Tl (15000rpm, 10min) L, REZEILLE, ¥
VORI BEEBEEITTCH%IT, 025 pg/ul 12725 X 91T, Lysis buffer TAIR L7212, 40
uL/well 972 96 well plate (PerkinElmer) (Z437% L7z, Lysis buffer ¢ 3 {4 X L 7= Bright-Glo
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Assay Reagent % 20 pL/well I X $5#E L7z D HIZ, TopCount NXT (PerkinElmer) T, LAR—#
—IEMEZRE L7z, Vehicle JLEREER LD LR — 2 —IHMEIX, &BHED LR — & — 15O LI
N OVS.E. % vehicle WEREED L AN — Z —HMEDFLETERT 5 2 & THEA LT,

6.1.6 #iEtAEMT

Vehicle ZLEEFEIZ 69 2 SAPLEREED L AR — & —IEMER O FGF20 D% BEIT, —Iokd
BT (one-way ANOVA) 1212, ¥ %> FNOMEZFEM L THEEREL Lz, #atfE
MT 1% Statistical Analysis System (SAS Institute, Cary, NC)% VT3 L 7=,
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6.2 RERIER

6.2.1 K-75612& B /in vivo Wnt/ B -catenin 2 LAR—2 —HEF4E

K-756 7% in vivo {23\ T & Wnt/B-catenin #5382 FL5E T 5 0 MREET 572, SCID v ¥
A% HWT, DLD-1/TCF-Luc €/ 777 h~U XE7 )V &/ER LT, Vehicle (0.5% MC400)
t L <IZK-756 100, 200, 400 mg/kg Z 1 B 1[a], 3 B REKE C&E Lz, &K&KEED25h
BTS2 A L, K-756 12X 5 in vivo UiR— & —[UEIEMEE T Uz, BN S v s
AU EEH L, XN EREZE L, VA= —IEREZHE LT, FORE.
B HEIRAF R BLEMER 2RO b7 (Figure 29)
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Figure 29 K-756 inhibits TCF-Luc reporter activity in DLD-1/TCF-Luc cell xenograft

tumors.

K-756 inhibits TCF-Luc reporter activity in DLD-1/TCF-Luc cell xenograft tumors. Mice were subcutaneously
implanted with DLD-1/TCF-Luc cells. After 14 days, 0.5% MC 400 or K-756 was orally administered to the mice
once a day for 3 days. Twenty-five h after the last administration, the tumors were collected from the mice; after
protein lysis, a reporter assay was performed. Each column represents the mean = S.E. (n = 5); the asterisks indicate
a statistically significant difference in comparison to the vehicle treated group (*, p < 0.05; **, p <0.005) in a one-
way ANOVA followed by a Dunnett’s test.

6.2.2 K-75612&% in vivoWnt/B-catenin B TREEGFHREEE

K-756 23 NTEMED Wnt/B-catenin #% 3% Tt ZPLET 2 0 MFET 572, 6.2.1 TlH
X U7z iS5 mRNA Zfifi L7z, U 7 /L% A L RT-PCR %56 L. Wnt/B-catenin #& & T it
BIET Th D FGF20 DRBLZRE LTz, ZORES, FGF20 DFEBUL 100 mg/kg % 5-7E7)> 5 58
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FIZWA Uiz (Figure 30) , FeRPHETEMEIT K-756 O 400 mg/kg BEIZR W TRED H LT,
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Figure 30 K-756 inhibits Wnt/B-catenin downstream FGF20 expression in DLD-1/TCF-

Luc cell xenograft tumors.

K-756 inhibits the FGF20 expression downstream of Wnt/B-catenin in DLD-1/TCF-Luc cell xenograft tumors.
The tumors were prepared and collected as previously described. RNA was extracted from the tumor; after mRNA
extraction, an RT-PCR was performed. Each column represents the mean + S.E. (n = 5); the asterisks indicate a
statistically significant difference in comparison to the vehicle treated group (*, p < 0.05; **, p <0.005) in a one-
way ANOVA followed by a Dunnett’s test.
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6.3 B

K-756 13RO HHICEL Y, ~ 7 ADKZ FIZBAE L7 DLD-1/TCF-Luc fifd® Wnt/p-
catenin #R#&ZPHE L7-, ZTHVE TICHE STV HREM 7 Tankyrase FLEA] XAVI39 <°
IWR-1 [FACH AL E 7 Tankyrase FHEHITH U | in vivo 123517 2 FHFHIITHRE ST 72
WV, XAVO39 [XIEfEPEL . T v RO 7 v Y — MBI A REMENMEL . in vivo TIX+5
PR OMG DN T EHER S N72(53), TWR-1 O~ 7 AMHIZIB T 2 W78 60 min T
B, ZTOMNBMEDOMT NS IWR-1 OT 2 RENDMEIND Z &N EHESINTZ(54), in
vivo DIFZE3 e A T % Tankyrase FAEA] GO07-LK 1&#8 A #5-TldZe <, IBEAE LT
FEBRIMEH S72(44), L7273 > T, Tankyrase BHEHID in vivo (23T 2EH OMERIZA+43 T
1E72 <, K-756 D K 9 2k 0% 5- AT HE 7R Tankyrase BHEHAIE Tankyrase D23 AN 1T D& E %
HONCT D ETHHRERY =R VG5, INAKIBREOY — Meahme LThH, &1
BGFRERIEAEMTHDH Z LITRER AT v b ERD,
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6.4 IME

95 6 T TIL K-756 @ invivo SEER{E % #iFE L 7=, DLD-1/TCF-Luc fllid % B AH Lg%
ek &7 SCID ~ 7 A2 K-756 Zfk 0% 5- L7z, fEEZ L L, Wnt/B-catenin #&H L AN —
4 —iEPE & Wnt/B-catenin f% 1% FIBR 1 Thd D FGF20 OFBLZFHE L1z, & DF5R. K-756
1% 100 mg/kg £ 5-FE0 SRR LR — & —IEE & FGF20 O3Bl HEICE L, L
T2 o T, K-756 138% 10 3% 5 AT RE 72 B8R 1Y Tankyrase BLEHI & L TR AFIBIR D= H D U —
REEW /D Z L BRIB S LTz,
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fors
s

ARWFZETrE. KB A TERE ZRIEMHAL 23588 5315 Wnt/B-catenin % & [LE T 51K
DIALEMERIGT 5729, TCF GRS EZH W LR —Z—T oA REHEL, ¥
NIATTZV ="MW RAT ) —=2 T2 E N LTz, €ORE., FH Wnt/B-catenin #3%1 [HE
FIK-756 Z WL L7z, BInFREALE 7 10 7 7 A MENTIZ E D | K-756 73 APC 225 DLD-1 #f
Fa DO NFENE Wnt/B-catenin 8 HE 2 @I ET 2 Z ERHL N E R o7, S HIT K756 1
Axinl/2 OB ZLZET H Z & T, {EHER B-catenin D73 Z £ L, TCF/B-catenin #55-
AT K D Wnt/B-catenin #8388 F B m - OFRELAIHIT 5 Z & 3B LT,

WIZ K-756 OFEMFEE % Efs L7z & 2 A, K756 1Z PARP 7 7 X U —IZ@7T 5
Tankyrase OFEFRIEMEEZLET 22 0N LMNE o7, S DITEHARHEEMIT ORERN D
K-756 7 Tankyrasel @ induced 87 > MIHEAT 5 Z LA B E 72 o7z, K-756 134 PARP
77 2V —OEERIEMIEE L Z &5 Tankyrase @R AEAIThH 5 2 & 234
L7,

K-756 DKM AR 2503 AER ZMRGES 572D, APC Z % COLO 320DM
AR & Y SW403 Al IZ k3 5 MRS E L EEH 2 Mt Lz, £ OfE%E. K-756 1 COLO
320DM il X Y SW403 MifaiZxf LT, MRS ERA2FE L, Zo& &, K756 1%
COLO 320DM #flific Kz OY SW403 Al > Wnt/B-catenin #2H DOFHL A BHE L, Axinl/2 ZZE/L S
H7-, L7223 T, K-756 i% COLO 320DM ifificd &z 08 SW403 il > Wnt/B-catenin #%# % B
THZ LT, MM AZRET 22 BN o T,

K-756 DE LR 55IRAHKIE L TORREMEZERT 572912, K-756 OIE/NRIMAH

1252 8% et L7, EGFR ZZS3E/MllfafitiZs A PC-9 #ifid © K-756 & EGFR FHE A
gefitinib % [AIRFASIN L7 5. K-756 1 X gefitinib (2 K 2 fMARHEHFRE/EH 2 858 L7=, K-756
& gefitinib OTMIPREEDS 10 kF 1 D & = D CI values at EDso =021 TH Y . K-756 | X gefitinib &
RWIFHI R AR 2 LR R LTz,

&I K-756 % W7z in vivo (Z381F 5 Wnt/B-catenin #% & BHE/E A 2 FEAM L 7245 &L,

WA 3 HBIZBWT, K-756 100 mg/kg - 5-# 7> & B 72 815 $1 > Wnt/B-catenin % F BH
EERRRD BTz,

VL ED X 9 ITARRFZE TR S 7= Hi8 Tankyrase B4R AL ER] K-756 1ZHEANZIB VT
KEGMN A, % LT EGFR BHLEAIE OO W TIEINHIRRA2S AT L CTHINAER 27/ L

o AH%IT K756 2V — NMeamE LT, &b /ﬁ%f%x%ﬁb\%§{4<®‘EIJ§<ﬁ)ﬁ;ﬁ4#éhé =y}
IZ K-756 (% Tankyrase <> Wnt/B-catenin #% & D 2 AN I8 1T DHEREDAEIIIZ W T H A 72 38k

V=)L &R 05D,

SH%OMZERE L L TIX, Wat/B-catenin #REE BRI R 27T 2 L Bl S Tn
DIEDB A AT 7 —~ BERRD /20, 21, 55, 56)78 & DI B B AFEICEIT B K756 DAEA A
ZFIFoib, FlxiX, TCF/B-catenin #54 FHEA] PKF118-310 X° Wnt FER & (& fifi & #4815 5
Porcupine B EA] LGK974 I FLAY AN KT U CTHUEEZh S & 7% L 72(55, 21) AN VEAR N E S
J == Tk U CHUE RN R & L72(56),  $1T Frizzled HUAIZ NG AS AN L CHUBG RN R 201
L72(0), L7ho> T, K756 1220 TH B DRAITKE L’Cﬁﬁ' THNAAER 27" 7]
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HEMED 8 D, K-756 1X EGFR FLEAI & OF HA R 27~ L7225, LD Tankyrase BRI CTH#E i
TV % MEK BHEAIR Akt BREAIO ORI R4, SOIZ DWW T HRFT 2 0ENH D, JFHZ
RETRTAI=ZZALZONWTHHLCT D Z N TE X, Wnat/p-catenin BRI D 23 /LA
BT DT R A TE DR & 5,

AWFZE TIX K-756 DHLNS AAEH % in vitro DAARRIEFEILEVE R TR L7223, invivo ®
JEBIZ X L CIR L 0 2R ER I S5, Bl 21T, Wnt/B-catenin #RF&ITHMIFR b, JHE
ZHLD 8 < BRHE SRR ORI A BT U CHUES e I3t L CH 8% 5 2 5 alREMED
Fet ST 5 (57-60),

Whnt/B-catenin #%#% % 9% Tankyrase [HEA|Z N AH & L THRET 720 D&
FIHE LT, #ENZET 5, Wnt/B-catenin #RHE 13 E 5 72 I5E - RAHIILD crypt 21T 584
HBLOKEFFICEE /0 Z LR HNTH Y (1), Wnt R4 FLE 9 % DKK1 O@EFEIFEEL - 7 > A
Vr=y 7~ U AT erypt IERHEICE O BFE BN IRE STV D(61), & HIT Lau B
Tankyrase PHEH] G007-LK % W HUEERBRICE N T, mARLKEG LIt~ U A CTHERE
PERTRD BT Z & 2 LT 5 (44), — . Wnt/B-catenin #25# [H 554 T & % Ht Frizzled $it
& OMP18R5(20)<° Porcupine BHLEHAI LGKO74Q2 1) XEEKRBRICHEA TWD Z &b, FEEKT
TMZEW T LA MR TEL I eSS, 2D &5, Wnat/B-catenin #FEFH
FERIN—RRICIGEFIEZ R T E 9 NTBIR R T T & 220, E72. GO07-LK D57 7
PE73 9~ TP Tankyrase [HEFNZFE D HILDBGZ2 D) GO0T-LK OEERA OBLG 2 D),
FAHATH D, L7zh > T, K-756 OFELRBRITHNTIE, e & bizmEIic >V THE
HICHET L, ZEEPRDO LD E ) NMEEICHRETT O LER’H D,
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