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AR E - ROEFEAIICH 4 BNy Yk v FRLIERE
GANT61 D P h A & 5 il B il i

BEME AV, AR pE—U. EDR sEdEY, OKH A, i BATY
R BESEY, BEME s

1) JIRHE B 2L RISV
2) NRHE B 2 B2

iz BRIEMEEE FERIFCTHIHPEME - RAMEEIIFERRTH Y, FRAEZEORRES
2B THD. Z<DEMEETAY IRy YJ (Hh) BEBOERELRFHLEISEBI - THY, HhEKE
ZENE U -ABEEEAEERINA TV S, HhBBROEMEIE, BEOERE - BE - MERED
REIIHY TEL, EREROFEEDEEIRENTVS. K4ld, BFREEMARZAVTHN
B ZEET 5 GANTOIDOHMESMR LG ICERERICSEZ 2 E 2R LA £/, EITHER
BREOREEELTAHVLONTWS 2 XU RE(EEEEE/NI Y 232V EOGFRAMRHRET
U7 SEETHLN S h ZRRBESMEERE KTC1 RUFIRIRR 2L ilifatk KTC-2, KTC-3
AWV T GANTe1DOMifaEsE, MREHS, 7Rb—2 X, ERERERICEZ2ZELHRL
7=. E£7-, Hh RO effector Tdh % glioma-associated oncogene (Gli) 1, ZDTFRICH 2EE
MRk #HEF (aldehyde dehydrogenase [ALDH], Snail, Slug) ®#H 7K b — Z93F (survivin,
Bcl-2) HIHIZEZ 5 GANT61DFIREZFAN/. GANT6E1IE, TN TOFIRIRE MY Tl EmE
RAEEREFEEICHIHE U (50% FHIERE OFH{E : KTC-1#lia(317.2 uM; KTC-2#f2($13.6 uM;
KTC-3#i#2(313.3 uM). GANT61(%, KTC-1RU KTC-2#ifa sub-G13E %ML =45, G1-S
TAy 7RI &P o GANT61IE, £ TOMBKICEVWTHEEAERICT R F—2 X9E%
AL, survivin X° Bel-2OFEBEEET €7/, GANT61(E, T NTOHIIH% T Gli1, ALDH, Slug
DHERBPEETL, ESMRLERZET LA UEOKREIE, GANTE1H FIRRES L - ROHE
MR survivin X Bel-2RBETEZN UL TT7R M= XFEL, HREEELMEIL, X5(2, Hh
2 JFIVEERIETF Gli1, ALDH, Slug DEIRETICLUEBERMEROBCHEREZMH IS &R
RLTWS. &5 GANT61E, TANTORRIREMBEECEVT/NZ Y 2% 2ILOMaEELD
FIhRZERL /-, ChosDEBRMEOKREIZ, GANT61 A FIRIREDME - KMEEOFHIRAES
ELTHEEREETRL TS, doi:10.11482/KMJ-144(2)95  (“F30% 7 }112H ZFE)
F—7— F o HURBYEMIE, ~y Jky FREEE, BUBREHIE, mEHiE, Sr0sFen

@ = SRR - KL, AR A <
PRI PRI TH 575, TIRRE  AUITETT 2 2 L 4%, FREARTH .

G oK e

RLAR G 1 086 (462) 1111

T701-0192 AWAARES77 77y A 086 (462) 1199

DTG AR 27 FLR FRIRBR AV B 27 E A —)V : kure@med.kawasaki-m.ac.jp
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HEAT - IR L - Ko bRw D
S L THUR LD A STV 5 25,
B, 722, v F S —BREH (Vv
57227, LYNFZT) HHELT - FREHUR
BRI ST w228, AL 0T
RIZHFG LTV 5 500l BRI oA AE I
FeExhwh? ftoT, AT - HIEHIRES
B3I RPAITAL - RIALRE R T 2 FBIGHE LD
FASEEETH 5.

BOEHES I BT HEBMAL (cancer stem
cell, LL'F CSC) #FFEL, A - FRIER IS
FREETE - SEMHEE T A P OB EICEF -
T2HIEHAREINT WS, CSC Ol L] §E
ThE, B8 - TROTRRLHREIED
MRS, F 72, CSC 2T X 234 &
LA SE (F12 non-CSC % i) % BEA 5
%2 LIZED, “total cell kill" O3ERL R IHHK
PR AEOBIEIZ L 5 BRG] 2 [TEEIRD
R SHIfFT& 5. - T, CSC il 2
TEE T AHMERORENELENS.

FHCDR B o 13 TR R HAR B AL AR & e L T,
~Ny YRy 7 (BT Hh) ¥ 7 F IVRER T
HoOITEDSRD b, & OFEBUL IR L
MEEEEHE L TWAD I EARBINTWY
%479 Hh #1213 canonical FE#% D MBI non-
canonical ¥% B ASFEAES % 7). canonical & %
Smoothened % Bl 5 3 % SEHI 25,  3& i HH I o
DWRFHEE LTHRISH ST 525 H Y
2 ST 5 2 EAME STV Y,
GANT611Z canonical #£ % 1$ 7* ) T % < non-
canonical 2 b FE T 5 72 DM EAE Ui <
weEzbhTws Y 2Z Tz, HIR
JRIERRBL IR LA 3 % GANT61 DHUNE RS R O

F1 HURIRRE AR o g0 1D

W2 CSC HllEH 2 Mt Lz, S 512, HIRER
Wi OREHEIRIRIE D — D87 ) 7 F L & OB
MEIZOVWTHMET L7,

Mok & g5k
H AR A AN

FRCLR ARG A1 2L SRR ML L vk KTC-1, IR
ROALHE ML bk KTC-2& KTC-313, +-XTH
RN OHEATHUARBE B3 ORI AK %2 FwC,
B ERCHT SN 2 En oMk
DEMERIICEIED S, TTHINBR,
RPMI164055 %5 (SIGMA Co., St. Louis, USA)
125 % 4 p R (DUF FBS, SIGMA Co.) %
WML 7281 % 37T, 5% CO, F CTHiFE%
ﬁ‘o 7.

294 & F 7

KTC-1, KTC-2, KTC-3HlaIZx3 % GANT61
(CAYMAN CHEMICAL, Ann Arbor, MI, USA)
J 87 1) & F 2 (Sigma Co.) O Mllfiw 5
252 BB ERRL0I, 24871V — b
(SB Medical, Tokyo, Japan) 2 & (KTC-1il
fo 0 1 R&»720 2 x10°, KTC-2ff : 1 %
H720 1 X108, KTC-3MM : 1 RdH720h 1
x 10°f), 10% FBS &4 RPMI1640; 1 (SIGMA
Co.) #M\W37C, 5% CO, T T24MF [R5 28 L
72, V) UEEREMEW (LUF PBS) TIEHE, 10%
FBS %A RPMI1640%5 1 & 43 FE O GANT61 &
N7 I XN EMATHRRLE. 7Y 7%
VL 4RI RE L, 0% PBS TS Hr
7 B M CAETT2R RG22 L 72, GANT61172
W RTE L7, 0.05% MY 7T~ (SIGMA
Co.), 0.02% EDTA A Y PBS THll i3 % 45 ik %

Ak KTC-1 KTC-2 KTC-3
FAARL FRRIAER 5T L FLEE A FRCR I R 231 R R 31
KGR Hifg Hikg Hig
RAALRERE (RgR) 48 36 24
. 46, XY 102-124 140-151
O (Kl 109) GiBfh 146)
FA4aru7) L5 55 {7 Eh] 55
SRS BRAF (V600E) 24t
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22—V ¥%—% % % — (Coulter Electronics,
Harpenden, UK) THIM@%% 51l L7z B3N
3R ED 2HOFEBRTHEREL 72
2ODFKN OO MY 572012, 3k
F B KR & B 5-RE 050 % HEFH R (DL
TICy) ZEMAEL, ICA Bk R I250% WK T

L7-356, DU AR ORI R D 5 & HE
L7
AT

6/C7 L — T (SB Medical) (2l % X,
48R ICHEA 2 N R, S HIZ48HERMI#RIC )
73~ /EDTA (ethylenediamine tetraacetic acid)
A D PBS CHlifaZ ML L7z, PBS H1121.0 X 10°
B /ml 127 % X ) ISHITB & FREE L, CycleTest
Plus DNA Reagent ¥ » I (Becton Dickinson,
San Jose, CA, USA) % M\ THEESHE ORI
eI 7T B ¥ Yy 4T DNA & §eft L7z
FACSCalibur 7 @ — % 4 + X — % — (Becton
Dickinson) T7 T —% A4 b X b1 —Z 4T\,
3572 DNA € A 75 A% CELLQuest /¥ —
¥ a »1.2.2 (Becton Dickinson) % f VT #r
L7,

T — > P

6 X7 L — MIHMlE 2 E, ASMERHIER I 3EHA
ZMA, S HIA8MER#£IZ ~ U 7Y ¥ /EDTA
A Y PBS CHMlle % |IXL 7z, PBS #1121.0x 10°
T /mlc7% s &) CilazmEL, 74%
¥ ¥ -V-FLUOS %ft % v I (Roche Diagnostics
GmbH, Penzberg, Germany) % J\» C 8 3 & 1t
DFTRIZHE VPt L 72, FACSCalibur 7 10—
A MA=F—=ICXDTRI=VAH5HEDILESL
WsE L7,

IR RAT A I B

FUIRBE IR X aldehyde dehydrogenase (LA
¥ ALDH) {&1E % 458 & L 72 Aldefluor 7 v &
£ ERYIKAEEO a0 = — BRI L L
7z Thyrosphere 7 v 2 A @ 2 FliH{ & J5 i THEHT
L7z

Aldefluor 7 v £ 4 Tli&, ALDEFLUOR & v
b (StemCell Technologies, Durham, NC, USA)
% I\ C ALDH BEFRIRIE 2 R Ml N SR 91 % 3
BERALOIRIECTE L7z B E LT,
Mila % ALDH BHEH] (50 mmol/l ¥ = F V7
JNRYZATVFER) TRELY.

Thyrosphere 7 v & A4 TI&, H R #8 M fg

(15x10°M8) #100%35mm 74 v ¥ 2 (SB
Medical) (2 &, FBS & # RPMI16405; i C
37C., 5% CO, T T4l K5 %€ L 7=. PBS T
e L 7otk 25 B 2 O GANT6LTALEE L
72. GANTOLIX72M5 [ s ds L 72. R\ T,
IS Mg % 5# L, 10% MammoCultTM

(STEMCELL Technologies Co., Vancouver,
Canada) % fili 78 L 72 MammoCult 3& £ 55 i

(STEMCELL Technologies Co.) % H\», JE#
# 7 L — I (CORNING Co., Corning, NY, USA)
RS, SOWCTHMEEEL £V Y3
AAZESAEE 2 W TR0 um P oo =—
BAEaH L.

DIXE Ty b

7a7r7 —EHEEKRT 7+ AT 75—
[ 5 38 % & A 72 Pierce RIPA Buffer (Thermo
Fisher Scientific, Waltham, MA, USA) C#ll i %
S &AM 247 572, KTC-1& KTC-3#ild 0 &
il R L3O T e M AL B 2 AT o 72 MR
F 5 £ 13 Pierce BCA Protein Assay kit (Thermo
Fisher Scientific) & - Tl L7, iibd&H
& 5-20 % SDS (Sodium dodecyl sulfate) -PAGE

(polyacrylamide gel electrophoresis) T4 B L,

Immobilon-FL (Merck Millipore Corporation,
Billerica, MA, USA) (Z#% L 72. Membrane (&
T 1 B[ blocking buffer (5 % 1L 7 v
7 X ¥V in 1 x Tris buffer saline with 0.1% Tween
200 TTav LRI, —RAKE4TCT
T—HEEL, 2ok =T kyikzX
J& &7z, ECL Prime Western Blotting Detection
Reagent (GE Healthcare, Tokyo, Japan) % Jf \»
TEMEAZWHA L a2 ¥ ba—iid
B-7 2 F ¥ (SIGMA Co.) ZMEM L 7. —
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WPk L LCTid, $UGIHLE/ 7 a—F ik

(Cell Signaling TECHNOLOGY Japan, Tokyo,
Japan), $¥LALDH € / 7 0 — F VHifk (BD
Transduction Laboratories, San Jose, CA, USA),
P Snail € / 7 @ — F W P4k (Abcam, Tokyo,
Japan), $i Slug € / 7 0 —F V#ifk (ABGENT,
San Diego, CA, USA), Pt survivin €/ 7 @ —F
JWHiE (Cell Signaling TECHNOLOGY Japan),
PUBcl-2€ / 7 & — F i1k (Cell Signaling
TECHNOLOGY Japan) % M\ 7z, kPR T
H5HYFPLT Y F 1gG-HRP B L Y FHi~
A IgG-HRP (% Santa Cruz Biotechnology (Dallas,
Texas, USA) 2HIEA L7z, $REWR NV P
Amersham ECL Prime (GE Healthcare Japan) %
HWwTu#{t L, Quantity One 1-D 547V 7 b
v =7 ver4.5 (BIORAD, Tokyo, Japan) Cf#HT
L7z

Bl FHI T

ZTOMITFEME £ SE TE L7 StatView
av¥a2—%v7 72T (ATMS Co., Tokyo,
Japan) & M\ 7200 AT 2 VT, REM O 7
HAElRL7 P<0052AHELEDY L LT

L S
GANTGI DA fa 1 GaHITIZ) R

GANT611: 4 C o HARIRFE M Batk (KTC-1,
KTC-2, KTC-3) Zxf L CH BRI EI 5 %
PHI L, ICyidZFNZN17.20+1.57uM, 13.59
£0.23uM, 16.88+083uM TH -7z (K1 A
-C).

GANT6I DR, 7K F—>X, 7K F—
> X B D EE

5 ~20uM GANT611X, KTC-1}% ¥ KTC-2
AN D sub-GLlo3 I %2 25 T Him L 7228, HED
Gl-S 7a v 7 (G4 DM = 0 B =
S M4 mOMBILENKT) IR Shhol:
(M1D, 1E). %3, KTC-3MfgidRY 7 a—
TV R AR S, MR o fEAT 1%
WEETH -7z (RIFIER). RENY /I E

MO A N7 202K1 1, 1 JITRT.

5~20uM GANT611Z, & ToOMBRIZE W
THEERGFEIZT R M= 25 28U 72

(1F-H). 10uM GANT6LIZ X ) 7R F— R

S oM ILERIE, KTC-IMETida >y bo—
WA X950, KTC-2# i T 1d3.2f%, KTC-3
ML CIRL7RACIM L 72, B R TR —
VAT O Ry b 7ay b EKIK, 1L IZRT.

5~20uM GANT6LI, $XTOMkIZE
W HBARGEECHL T R b — ¥ A&H survivin
DFEBLE BRI AE ST &8, 200
M GANT61IZ & ) Bel-20 3¢ 8l & KTC-2/% O
KTC-3#ifglc BV THRIZIKT LA (K2 A,
2B).

GANT6E1D CSC FIHITERH

Aldefluor 7 v £ £ 128 W T GANT61IE, =T
DR PR T H B AFEM 2 ALDH Bl o b
HEBKTLZ (M3 A-C). 10uM GANT61
\2 & ) ALDH B PEMIIE o Fes1E, KTC-11 g
T ay ba— iz k19.9%, KTC-2#lif<
1351.7%, KTC-3#Ha T 13228.3% 24 L 7-.
RENLZT v A HEREH 3 GITRT.

Thyrosphere 7 v £ A IZH W TdH GANT611Z,
ETOMK THERFEIC I = -l E
KF&€7 (U3D-F). 10uM GANT611Z
Ihao=—HF, KTC-IHgClEa >y ba—
AT HR63.5%, KTC-2#lg Tl1356.4%, KTC-3
ML TIE56.6% (@A L7z, LaL, au=—
OREZSICEHS 2 REBMLERONE D
7 (B 3 H, KTC-3#ila @ F Bl %, KTC-1,
KTC-2#fa b kDM RE R L 7).

GANT61D Glil, CSC BTN D3
42T O HUARBRHE M AR 12 BV T Gl o 38381
MR sz, 10uM BL k@ GANT61: KTC-
1, KTC-2fie o Gl DO FH 2 45 BT S+,
KTC-3#ifg i B VT b FARD G ASA 5 N7z
(X4 A).
S 50T, i EH e B K - ALDH,  Snail,
Slug DI 2T L7z, 5 ~20uM GANT611Z
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GANT61 DOHUNESEFR A & A il el 1) 680 1
KTC-3
A KTC-1 B KTC-2 C 120
= —_ 120 —_
g _E _e 100
g w g € w0
g S w 8
= X X w0
= = =
€ w = w0 =
> =4 =4
[=} =3 =3 40
o 4w o [=}
= o o
8 2 E) 20 E 20
0 0 0
0 05 10 5 10 20 0 05 10 5 10 20 0 05 10 5 10 20
GANT61 concentration (uM) GANT61 concentration (uM) GANT61 concentration (uM)
D E
KTC-1 KTC-2
100 %
o % 80
o 7
8 7 60
g o z:
5 w0
a 30 30
20 20
10 10
0 3
sub a1 [l s 2/M sub 61 [l s a2/
Cell cycle fractions Cell cycle fractions
F G
KTC-1 KTC-2 KTC-3
12 ** g 7
8 *k **
PRI s
(] 7
& e o s
€ 5
[ 6
o 4
[ 4 3
a.
2
2
1
0 o
3 s 0 » 0 s 0 0 o s 10 2
GANT61 concentration (UM)
J
avkAa—iL GANT61LEE (10pM)
1
A - C: GANT6LIZ & % HURBUEHTE OB A BB D (A: KTC-1HIME, B: KTC-24g, C: KTC-3fd) ; @: F3gfH, /x—:
+ SE

D, E: GANT61 %Y AR I ML oo A R IS 5 2 % 5%
SE, # :0 uM GANT6I/LHE, 7% : 5 M GANTO1ALH,

(D: KTC-1#f2, E: KTC-2Mf3) ; /1 T & @ FHfl, N—:
ik 10 uM GANTOLLEE, %8 : 20 «M GANTO61/LHL

+

F - H: GANTO1 S HUIRBEMIIL O 7 R b — 2 2125 2 5 %2 (F: KTC-1#lg, G: KTC-2illd, H: KTC-3#ild) ; # 5

L EIfE, N—
GANTOILH, %% 20 uM GANT61ALH!

L J: KTC-IHifgoMifa e A b 754 (1. a > ba—ib, J:10 uM GANT61/LER)

K, L: KTC- 1D 7 E b — Y A O Ky v 7a v b

(K: 2> Fa—)b, L:10 uM GANT61/LFL)

= SE, *:P<0.05, **: P<0.0l, # :0u«MGANT6ILEL 77 : 5 uM GANTOLLEE, ik : 10 uM
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A KTC-1

GANT61 (uM)

Survivin
B-actin
1 2
1
o 8
© 6
o
4
2
0
B 0 10 20
GANT61 concentration (LM)
GANT61 (M) 0 5 10 20 0 5 10 20 0 5 10 20
Bcl-2 - e —
B-actin . =

Ratio

2
1
8
6
4
2
0

5 10 20

5 10 20 0

GANT61 concentration (uM)

X 2

A: GANT61AYHURIRIE ML @ survivin 8B E- 2 5588 0 FBRAEN Y25 7 ay b, FTEEEHILD
757 (CF¥fli+ SE), * P<0.05, **: P<0.0l, & :0 u«M GANT6LLH, 7R 5 uM GANTOIALHEE, ik : 10 uM

GANT6IALEE, %% : 20 uM GANT61LE]

B: GANT612SHUIRIREMINE O Bel-258 8 5- 2 555288, FBIIEN Ly 25 v 7ay b, TERIEEHILD 757 (F
B+ SE), *:P<0.05, **:P<0.0l, & :0 uM GANT6LLIE, 7 :5 uM GANTOLLHE, #ikk : 10 «M GANT61ALHE,

48 120 uM GANTG61ALE]

X D & ToOMBMTIZITHEMRAEMIZ ALDH
& Shug OFEBAHIHI S 7225, Snail DFEH O
ETizRsh o7 (4B -D).

GANT61 & v 2 )] 8 F I & DHEHIZIR

N2 ) 7 FLIVHANZ BT B KTC-1, KTC-
2, KTC-3#ll ld @ 1C52% & N & 1127.95+6.92
nM, 6.38=0.05nM, 51.25%9.77 nM TdH - 7-.
GANT61Z10puM MR PFH 56 2 L 12 & 5 T
ICslE, %% %66%, 79%, ST% KT L, PUiEE
AR S e (K5).

I
HURBR I 3 5 b — IR 2 NI CTH Y

W R W O AL > THIER DI L T»
W HURBR LR — I PR BT TH 5
W5, 15-20% THIEAEI L, I URNHEDE
I TH 2 LIS 5. —h, Kok
R o ROALFEIIBMO TPFHRARTH Y, &<
AR O A2 -6 7 HTH
515).

Hh BB O E OF AN EE 212 E
FRLTVLY, BAOEFMTIIFEIIZIE
LAEROD N, LaL, FkE - i -
LA IVA [ SRS 111 R I = U ) ok
D4 %3 lE T ld Hh AR EE O S EE D RO &
NT W2, FURIRFLEE O TATEEA 2 v 7z
Hh # i% B8 8 [K] - 0 S i LR A Lo 1) 2 Bead U,
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>

B C
KTC-1 KTC-2 KTC-3

o

Now s o

Percentages

[¢] 5 10 20 0 5 10 20

GANT61 concentration (LM)

O

E F
KTC-1 ] KTC-2 KTC-3

35 q

Number of colonies/1,000 cells seeded

* %
30 4
*
20 4
10
0l
0 5 10 20 0 5 10 20 0 5 10 20
GANT61 concentration (LM)
G
GANT614LZE/ALDHEEE X HY H aoro—n GANTE1ALIE

ava—)L/ALDHEEEHHY

A hO—JL/ALDHIR = 3L GANT610 3 /ALDHIAS 2L

3

A - C: GANT617% Aldefluor %12 & % HURIRFE el L3812 5 2 % 22 (A: KTC-1#lg, B: KTC-2#ifz, C: KTC-3#iL) ;
h T L E, N— 1 £ SE, *:P<0.05*:P<001, 7 :0uMGANT6ILHE, k5 uM GANTOILHEE, ik @ 10
MM GANTOLALER, 4% : 20 uM GANT61HLER

D - F: GANT61%% Thyrosphere 12 & % HURBRE BB IL 125 2 % 3228 (D: KTC-THE, E: KTC-2/)2, F: KTC-3#i11) ;
h T L EE, N— 1 £ SE, *:P<0.05*:P<001, 7 :0u«MGANT6ILHE, k5 uM GANTOILEE, ik @ 10
MM GANTOLALEE, %5 : 20 uM GANT61HLER

G: R KTC-3MIIE D Aldefluor 7 v 4 @ Fv b7 a vy b (A LB : ALDH [HESD ), /£ FE : ALDH fHESHE %
L) :20 uM GANT61LERE 1% D KTC-3ML D Aldefluor 7 v €A D Ky v 7ua v b (4 1B ALDH EEDH D, A TE:
ALDH 32 L)

H: Thyrosphere 7 v & A B O ANZBIMSIGE (A LB a2y bo— x40, ATE 3> ha—) x100, 45 kB :
GANT6IMLE: x 40, £ T B¢ : GANT61LEE x 100)
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o

s

A
KTC-1 KTC-2 KTC-3
GANT61
(nM) 5 10 20 0 5 10 20
Ol — _ .
B-actln S r—
————— ——— -
12 - 2
1 | !
o s s ¢
2
£ s .. s
. . wx
2 ) .
0 0 .
1 0 o s 0 0
B GANT61 concentration (uM)
GANT61
(um) o s 10 2 0 s 10 20 0 5 10 20
ALDH 1 i it st = o e | R W
B-actin ——— —
2 2 2
. : '
. . .
B
. . . .
4 * 4 * * g *
. 2 .
0 0 .
o s 1 0 0 s v w 0 s o
GANT61 concentration (uM)
c KTC-1 KTC-2 KTC-3
GANT61
(kM) 0 5 10 20 0 5 10 20

| —
——— - —

1

Ratio

D GANT61 concentration (LM)

Ratio

2
1
8
6
4
2
0

0 s 10 20 0 s 10 20 o s 10 2

GANT61 concentration (uM)

X 4

A: GANT61 2 HURBREHIE O GHIFEBUC S 2 258 FEIIREN 2y A7 v 7ay b, TRIIEHED 757 (F
¥Wfii+ SE), *:P<0.05, **: P<0.01, 7 :0 uM GANT6LMLEL, 7R :5 uM GANTOLULEE, ik : 10 «M GANTG1ALEE,
42020 uM GANT61HLE]

B: GANT6125 AR B M B2 © ALDH 5 B2 5 2 é %2% LB EN YAy Tay b, FTEREEHILO S
5 7 (F¥1M = SE), *: P <0.05, ** P<0.0l, ©0 4M GANT6IAL B, 7% : 5 M GANTOLAL B, #fk : 10 M
GANTG6IALFE, %8 : 20 uM GANT61LEL

C: GANTO12SHURIRFEHINL O Snail FEBUC G-z 25688 FEOIIREW Yy 227 v 7ay b, TERIIFESKD 757 (F
Wi+ SE), ¥ : 0 #M GANT6LLEE, 7R : 5 uM GANTOLLEE, ik © 10 «M GANTOLLH, 4R : 20 «uM GANT61/L
B}

D: GANT61A HUIRBRAEAIIE  Slug 8N 52 B8, FREIREM LY 25 v 7ay b, TERIIEHLED 757 (F
i+ SE), *:P<0.05 **:P<0.0l, #:0uM GANT61&£L1£!L A% 15 uM GANTOLLEE,  ##k : 10 1M GANTO1LIE,
48 0 20 uM GANTO61ALEEL
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W3 2 HIRBROE B MLRR & Helk 3 2 & Ji Al
JUIZBWTHEBICEIEHIRD 51 (sonic Hh
[SHH] @ B PR, HARBRFLEE T64.1%, 1E
WAL T16.9%, GllOBPEsRIE, HIRRFLIH
W T47.9%, 1IEHHRETI2%), MEEE, i,
N ORGSR R EOPBRARKF LB L TW
72", B Dong W 5 O #i%5 T H Hh 4%
A E M THBRICEBENRD b
(SHH OB 1L, HIRBRFLIEHE T70.1%, 1E
AL T18.3%, Gl1DBPk=R1%, HURIRFLUH
5 T64.0%, IEHHLRLTL4.6%), BEEE, Bk

AMETE, D YRR, TNM BRI & IEo B
ZRLTWEY F72, ROLEO A MEAR T

b IEMRAL AR SN THB Y, IEHER
et SNk o 7228, RSEHE Tl SHH 2%
4%, GlilA%65% THtETdH > 7:°.

Hh #&#% 1%, Hh ) & ¥ K25 Patched-112 5 &
95 Z L I2 X 1) Smoothened D HPHIANIE T,
ZD Fiilld % SUFU (Suppressor of Fused) 2°
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Anti-cell growth and anti-cancer stem cell activity of the hedgehog
inhibitor GANT61 in poorly and undifferentiated thyroid cancer cells

Wataru SAITOH ', Junichi KUREBAYASHI'', Katsuhiro TANAKA "', Yusuke OHTA "/,
Yoshikazu KOIKE "', Emi KISHINO'’, Naoki KANOMATA 2’

1) Department of Breast and Thyroid Surgery, Kawasaki Medical School, 2) Department of Pathology, Kawasaki Medical School

ABSTRACT Patients with differentiated thyroid cancer have a good prognosis, but those
with poorly-differentiated or undifferentiated thyroid cancer (PDTC or UDTC) do not. Thus, new
therapeutics are urgently needed for PDTC and UDTC. As abnormal activation of the hedgehog
(Hh) signaling pathway is observed in several malignancies, it is a promising therapeutic target.
Activation of the Hh pathway is suggested to promote not only tumor survival, growth and
angiogenesis, but also the growth of cancer stem cells (CSC). Therefore, we investigated the
anti-cell growth and anti-CSC effects of the Hh inhibitor GANT61 in thyroid cancer cells. In
addition, the combined anti-cell growth activity of GANT61 with an anti-thyroid cancer agent,
paclitaxel, was evaluated. The effects of GANT61 on cell growth, cell cycle progression,
apoptosis and CSC proportion using the Aldefluor and Thyrosphere assays were measured
in the KTC-1 PDTC cell line, and KTC-2 and KTC-3 UDTC cell lines. All cell lines were
established at our institute. We also examined the influence of GANT61 on the expression
levels of the Hh effector glioma-associated oncogene (Gli) 1, its down-stream CSC-related
molecules, aldehyde dehydrogenase (ALDH), Snail and Slug, and anti-apoptotic molecules,
Bcl-2 and survivin. GANT61 dose-dependently inhibited the growth of all cell lines (mean 50%
inhibitory concentrations: 17.2 uM for KTC-1 cells, 13.6 uM for KTC-2 cells and 13.3 uM for
KTC-3 cells) in association with increased apoptosis, and decreased expression of survivin and
Bcl-2. Furthermore, the proportion of surviving CSC cells decreased with decreased expression
of Gli1, ALDH and Slug. These results demonstrate that GANT61 induced apoptosis via
decreased expression levels of survivin and Bcl-2, and inhibited cell growth in thyroid cancer
cells. Moreover, GANT61 reduced the expression levels of Hh target genes, such as Gli1, ALDH
and Slug, and inhibited CSC self-renewal. GANT61 also enhanced the anti-cell growth effects
of paclitaxel in all three thyroid cancer cell lines. Therefore, GANT61 may be a promising
antitumor therapy for patients with PDTC or UTC. (Accepted on July 12, 2018)
Key words : Thyroid cancer cells, Hedgehog inhibitor, Anti-cell growth effect, Cancer stem cells,

Paclitaxel
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