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tumorsphere®} HEY ZZAA FEHoZE =713 61719
FAA S 5P o o]F transgelin-2 (TAGLN2) & T4
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A8 2 dATE Fed 9EYY d=TAE sAHS
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tumor—initiating cell< NOD/SCID miced] ¢ % HolAd F<to]
SAhe e Haste] dEvIAEe EAE AASATH!. Singh
59 %o} neuroblastoma$}; astrocytomaoﬂfﬂ 223t neural stem cell
antigen (D 133" A7} GE71HE ol o] AEZELS AFA 37 oA
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I. A% % 44

1. Sphere H] %

O1A @t AMAES2] SNU245 (common bile duct cancer), SNU478
(ampulla of Vater cancer), SNU869 (ampulla of Vater cancer), SNU308
(gallbladder cancer), SNU1196 (hilar cancer), SNU1079 (intrahepatic
cancer)E dhar MXET 23 (KCLB, Korea Cell Line Bank, Seoul,
Korea)oll A G913} th. Sphere wlS st 2+ AEXFEL 1000
cells/ml = ultra low attachment surface = FHHH 6 well
plat(Corning Inc, Tewksbury, MA, USA)ol sphere ®iA]9} &7
v k39T, Sphere BlA]+= serum free media ©| 10 ng/m¢ EGF(R&D
Systems Inc, Minneapolis, MN, USA), 10 ng/mé bFGF(R&D Systems Inc,
Minneapolis, MN, USA.), ITS (insulin transferring
selenium)(Invitrogen Gibco, Grand Island, NY, USA), Z12]iL 0.5%
BSA(Invitrogen Gibco, Grand Island, NY, USA) & 7}3sh¢]
AFE-3FAEE. Sphere WA= Al Ao & 3dwjirt wgste 7-10 Y F<F
HiFetalar, 22 wjgew gl F-2AlA A et (adherent)

BEOIA 71 AEE XL o R ST

2. FAE 24

SNU245 2 SNU119691l accutase (Sigma-Aldrich Inc, St. Louis, MO,
USAHE Agste] sd3t o] ddAx dA-os Axsgit. o
e 71 dhETIdE BARE el @Al]l PE-CD24(BD
Biosciences PharMingen, San Diego, CA, USA), APC-CD44(BD
Biosciences PharMingen, San Diego, CA, USA), FITC-ESA(BD
Biosciences PharMingen, San Diego, CA, USA) ¥ PE-CD133(BD



Biosciences PharMingen, San Diego, CA, USA) o & A5G, e
A ZAFe] anti-mouse IgG isotypes Ui O= AFESIQITE. A3
218 BD LSR II (BD Biosciences, Franklin Lakes, NJ, USA)Z
|3t AAjslgow, BD FACSDiva software(BD Biosciences,
Franklin Lakes, NJ, USA)E &3t 438},

ks 3 FEhEA B4 (soft agar colony forming assay)-<
B ZREFZS Wgste] a5kt Difco agar noble(Becton,
Dickinson company, Sparks, MD, USA)& A}&3}3lom, sphere
) 1:19] Hl&=2 0.6%9] 5 ol7FE 24 well platd] ¥ %
Ao A mA SR T, SNU245  H SNU1196C. = H-E v dH
A2 39} tumorsphere A|3EE 0.25% trypsin EDTA (Gibco BRL, Grand
Island, NY, USA)Z Agsto] L3 o ©@d AEX degds
A z35}3itt. Sphere wgdo] HE A7l HZAMAE 2 tumorsphere
ML ob7bE EIFAIA 0.3%0] AT obFE wEAA &5 obf
Aol ZFelvh. AAJAATE £ sphere WiFN S 2-3L it
wAETE.,  2-3F3 37T (0, <AFFHIelEHAA  wigEd &

crystal-violet Moz A3 AL FHE Ao A7AA 2

|

>{E[

H] - 2F=2] (anchorage independent growth)S H] W A5 Th.

4. AW A
6 7932 A nude mice 2 vFE]E Orientbio(Seoul, Korea)ol 4
st FAE A AFSEIITE. SNU1196 S ®RE  wjokd
HZAES}F  tumorsphere A|EE Falsle] Fdg AXE 4(1,000
AIE)E 200 plHBSS Ol ol 23 gauge = 2729 mice o] HH-ST ]



5. E71AE #¥ #FAAY] RT-PCR
Tumorsphere 7} AP7}FAA, E3sle} S22l FHost= FHAAE

st E7|AIEe] S-S 7HAAL JeAE dotrr] flaE of
A ZFste] #oste Adom dEzl tixAel E=VAx -
A2} (stemness gene)oll thal RT-PCR Al &3}, olE FHAAZ=
Notch,  Hedgehog,  Wnt/B-catenin,  Oct3/4  AlZHAGA A<
FAAE |}, RT-PCR & RNeasy Mini kit(Qiagen, Valencia, CA, USA)E
ol-gato] HAAMES tumorsphere oM F RNA & F= 3 F,
Superscript II(Gibco BRL, Grand Island, NY, USA)2] wWhH&-& %3}o]
42°Co A & AR T F=E 2479 RNA 2 ng =
cDNA systhesis system = ©]&3le] FHAIAIZ Y. &Qlslax} st

A7F= TaqDNA polymerase & ©]-&38to] FEato] LdS 45130

_('2[_
=7IME I FHARAEY] A A (primer)+ X 1o YEFH AT

[«

a2

ol\



¥ 1. RT-PCRol| o] €d Z=7|ME & F-1xe] Al

Gene Forward primer(5 -3 ) Reverse primer(5” -3 )
Notch3 ATGGTGGGAACTAAACACAGCT ATGACCCTGGAGGAAGCACA

Hesl GTGCTGTCTGGATGCGGAGT GAACACTCACACTCAAAGCCC

Ihh CCTGAACTCGCTGGCTATCT AATACACCCAGTCAAAGCCG

Glil AGAGTCCAGGGGGTTACATA AGAGTCCAGGGGGTTACATA

Nanog ACTGTCTCTCCTCTTCCTTCCT AGAGTAAAGGCTGGGGTAGGTA

Oct4 GTGGAGGAAGCTGACAACAA AGCAGCCTCAAAATCCTCTC

PTEN GGACGAACTGGTGTAATGAT CAGACCACAAACTGAGGATT

FZD7 CCAACGGCCTGATGTACTTT GCCATGCCGAAGAAGTAGAG

B-catenin GTATGAGTGGGAACAGGGATTT CCTGGTCCTCGTCATTTAGC

C-met CAATGTGAGATGTCTCCAGC CCTTGTAGATTGCAGGCAGA

. AAGCTTCCATGGCGCGCTCTTTCCTCGTCAGG  GGATCCTCAGCGGGGACATCCTGAGCAGCCGGACTC
onail AAGCCC TTG

Viment in GAGAACTTTGCCGTTGAAGC GCTTCCTGTAGGTGGCAATC

CD90 GACCCGTGAGACAAAGAAGC ACTGTGACGTTCTGGGAGGA

CEACAM1 ATACCTGCCACGCCAATAAC TTATGCTGAGGGTGGTGTTG

B -actin GGCATCCTCACCCTGAAGTA GGGGTGTTGAAGGTCTCAAA

6. cDNA microarray £4]

2wl A2AM o] H]E] tumorsphereo| Al W&ol F7bE
A S 53] 9] cDNA microarrayE Al st HEet Al
To] MM tumorsphere M3 A] RNeasy mini kit(Qiagen,
Valencia, CA, USA)E o]-&3&te] XAl RNAS F&skal RNAS] quality
T A260/A280 ratio%}
Microarray 23 Aate ARA Z2EZ
Al =2 2~ (Seoul, Korea)ol| A c¢DNA microarra

o
=
@5 Aeaw, A7 % RW 6 u BERE  Agaol

i
2

w2
ke

agarose gel A

< = N,
)
>
o
ol
=25
32
v
a
B
i

double-stranded cDNAE <H|3}al biotin-labelling(IVT labeling

10



kit) (Affymatrix, Santa Clara, CA, USA)S 3to] =231 th. A7) %
A= cDNAZS ZZMHo] Affymetrix GeneChip Human Genome U133 Z& 2~
2.0 2-5% oligonucleotide array(Affymatrix, Santa Clara, CA, USA)
of EA3IAIFHT}F. I Y-S microarrayES Affymetrix Genechip
Fluidics station 4502 A& 3&}1, Genechip array scanner 3000
7G(Affymetrix, Santa Clara, CA, USA)E A}&3sle] 27035} T).
Affymetrix & Console software version 1.1& AF&3le] o o]
HE A7, ol& MASS ¢arg]ls #ZEstsialtt. Aol® st
AMZE T Ul 50%7F A= AEolA MASS &4 callel 23 wf present
calle] obd probe setw= AWt + 2F roll 24 Hdst=
25 A7get7] flste] MASS T kol thete] HA|S t-tests
AL, L2v7F b= AFelE Hole f3AE it BE
1 A 594 F RNA A Ee diste] 23] RHE s}
Aot B ARAAAME A @Hdd 22 Seof A @] Az
2 5ol A AffymetrixAle] Human Genome GeneChip U133 ©] 8319
22,000 A=} 3t microarray hybridizatione A3 A5 S H
ahar ASdTh. o] ARE o]&sto] AA FdtelA B =Y
B 2k @do] 2uf o) zkel7t whar p gke] 0.01 o]sfolw,
W8 (development ) o] A¥E FAARA A E2o] $X]8kaL #H| 9
Adstgler. o] FHA ¥ & AP
A18Fe] SNU245 % SNU 11969] tumorsphere

4
b QLA Wt FEAoR wie] /Y A4 e ATAC
]_

B
rN

e o
_|>4 ok
32

N
==

rlo

2 EE3tgom . o] Fo|A transgelin 2 (TAGLN2) 3

rulm
N
N
olr
o,

11



7. TAGLN2<] RT-PCR

RNeasy Mini kit(Qiagen, Valencia, CA, USA)E A}&3to] & 6719
Tk MIEF(SNU245,  SNU308,  SNU478,  SNU869, SNU1079 ¥
SNUL196) =7 & RNAE F=siqlth. elA 7= &2 Wyios
6702l TSt AMEFoA TAGLN2 o thdk RT-PCRS Al dslslor,
Beta—actin Fd#te] WA txToe= STk, TAGLN2 #7H#F2
AR 7] A ES 3 240 YER AT

¥ 2. TAGLN2 - x}e] Ak

Gene Forward primer(5’ -3") Reverse primer(5’ - 3")

TAGLNZ TATGGCATTAACACCACTGA GGATTCTCCTTGGATTTCTT

8. TAGLN29] western blot

SNU245 ¢} SNU1196 9] tumorsphere A9} A ZFA|Eof A
accutase(Sigma-Aldrich Inc, St. Louis, MO, USA)E A &|ste] MEE
FAALH PBS = AEE AoE: F dwide FEsglal
SDS-polyacrylamide gel o4 #7]3-&3}aL, polyvinylidene fluoride
(PVDF) membrane(Millipore corporation, Billerica, MA, USA)ol

S AS ol FAIZTH. 1 % membrane & 5% X EA7F FEH

TBS-T(Tris-buffered saline/0.05% Tween-20)= 1 AJZxF &<t
2pekeldet. 1 S membrane & 1 2} A9} 4TColA IR

e X7k, 1 % A= rabbit  polyclonal — anti-TAGLN2

12



(Sigma-Aldrich Inc, St. Louis, MO, USA)& AR&atqich. 12 &9}
HH-S-3F membrane & TBS-T buffer o AZ A2 ¥, HRP(horseradish
peroxidase)©] Ag ¥ 2%} &) (Santa cruz biotechnology Inc, Santa
cruz, CA, USA)e} 1 AJZF FoF wheAIZ T, w2 Enhanced
chemi luminescence system (Pierce, Rockford, IL, USA)S ©]-&3}<o]

A=seitt.

9. TAGLN2S| W ej =% steted )

1998 @ 8 €H-EH 2002 d 12 €7tA] MBS Yo gt
(intrahepatic cholangiocarcinoma) .2 Z@gta F&4 H8E
e F 31 e AE er olF A A EA I 1
g3 Ao didl X2 microarray & AZETE. Core

TEEAN xS 44 2 A= skol 1 o] =7]¢F 0.3um 9

FAZ Al 224 &EEo]=E xylene &2 TEtAS A A AL
dHER FEAR F 20 B3 0.3% HtstraR AEste] A
kst

A8 Ao, FqYUd FES 9ste] citrate
0

5 &3F 7hgsigit. 1 tdee®2 &gel=E 10% normal horse
serun && 1 ARE FQb wFAIAA HSolHQl wid A
A FH T, 1:500 2% 3]M % rabbit polyclonal anti-TAGLN2
antibody (Sigma-Aldrich Inc, St. Louis, MO, USA)$} &&lo]l=%&
4CoA sk wEAIRAY. L olF9]  wkEE Envision
kit(DakoCytomation, Carpineteria, CA, USA)el xstd #A% AL
o] g3} AAEAT nhx| ko 2 sool=2
3.3-diaminobenzidine(DakoCytomation, Carpinteria, CA, USA)=

W 9k A] 7132, Harris hematoxylin (Sigma-Aldrich, Inc, St. Louis, MO,

13



USA)&No s tzx AAstt. dAv|AFslelr AIANE AxF7)
T+ glom™ grade 0, 10% ©]3dFo]™ grade 1, 10%-50% ©]™ grade 2,
231 50% o] Aol grade 3 & HE3FF T, Grade 0 9F grade 1 &
o3
-

td

1
HAukS S0 =, grade 2 9 grade 3 & WHIWHE Gdo=
golstaitt.

10. TAGLN2 & A|3}ol| A sphere Bl

Sphere ®jA]°] rabbit polyclonal anti-TAGLN2 antibody
(Sigma-Aldrich, Inc, St. Louis, MO, USA)E 1pg/mle s%= 3 7}sh
T QoA Ve g2 W o2 SNU2459F SNU11969] sphere WIS
Al&ekoitt. Anti-TAGNL2E  H7FebA] 3L sphere HIFE 4
202 3t sphere FAS v},

il

11. TAGLNZ siRNA®] ¥ F¢]

TAGLN2ell th3t siRNAE Santa cruzAbe] sc-106633(Santa cruz
biotechnology Inc, Santa cruz, CA, USA)S AF&3FSltt. SNU1196
AT 9X 10" 703 siRNA 30 M-S lipofectamine RNAiMAX (Invitrogen,
Carlsbad, CA, USA)& o]-&sto] A7 star, 30A1%k, 4847k, 7241 %F
aElar 96A1%E ol TAGLN29] 2 FS gt &4 tiEd
siRNA® Santa cruzAbe] sc-37007(Santa cruz biotechnology Inc,
Santa cruz, CA, USA)E =43 AMEE =TS22 AFESISIT.

12. GAE Hol&A
TAGLN2 siRNA ¢} W%+ siRNA & & F9

o

Hioh Al

e

of| A
obAlE Ho]EM(migration assay)<  transwell(Corning Inc,

Tewksbury, MA, USA)ol A Alsialsdt). A well o= F& A wf#]

14



e A7l AZE 1.0 X 10" /18, 3FF well o= NIH3T3 Ad-&-o}

13. Gemcitabineol| ™3 4A A4 HAAF

TAGLNZ siRNA ©F t 2=+ siRNAE FAFY e SNU1196 o] 7+ A2 &
10° 718 96 well plat o A1 5 &< gemcitabine (Lilly
France, St-Cloud, France)S 0, 20, 200, 2000 nM ¢] &%= A glslar
72 AZF AT, MIT 894 (Sigma-Aldrich Inc, St. Louis, MO,
USA)S Yt 4 AJ7F wke-A171 & DMSO(Sigma—-Aldrich Inc, St. Louis,
MO, USA) AH&ste]l 570 mm oA FHEE SHs A4S

24515

14. c-Met o #A FHA9] western blot

TAGLN2 siRNA ¢} izt siRNA S & AF913F SNU1196 ol A kol A
71ee WHoR c-Met 9 cMet B FHAAY] western blot &
APl et AFR3E 12F &A= c-Met(Cell Signaling Technology Inc,
Danver, MA, USA), phospho-GSK3(Cell Signaling Technology Inc,
Danver, MA, USA), B-catenin(Santa cruz biotechnology Inc, Santa
cruz, CA, USA), phospho-AKT(Cell Signaling Technology Inc, Danver,
MA, USA), AKT(Santa cruz biotechnology Inc, Santa cruz, CA, USA),
p2IRAS (BD transduction laboratories, San Diego, CA, USA),
phospho-MEK(Cell Signaling Technology Inc, Danver, MA, USA),
MEK(Santa cruz biotechnology Inc, Santa cruz, CA, USA),
phospho-ERK(Cell Signaling Technology Inc, Danver, MA, USA),

15



ERK(Santa cruz biotechnology Inc, Santa cruz, CA, USA), BAX(Santa
cruz biotechnology Inc, Santa cruz, CA, USA), BCLxL(Santa cruz
biotechnology Inc, Santa cruz, CA, USA) 2 GAPDH(Santa cruz

biotechnology Inc, Santa cruz, CA, USA) So]t}.

15. &4

AR 7 HAFge RS S (nonparametric test)Sl
Wilcoxcon Ranks Sum Test &2 &A18}¢lal, HAZZ e H Mo w7}
ANAE 9] A#TAAE chi-square & A TE. B A= SPSS version
14.0 A =223 (SPSS, Chicago, IL, USA)S AF&3sa SAA
Fo]/d2 0.05 Mo g A oJstgint.
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m. 23

1. 95 A EFA sphere vl
Sphere WS 6719 HES AMEFOA AlFFATE. o]F
sphere HJF 10¥ Ao SNU245¢} SNU1196° 4]  tumorsphere 7}

Y=k, o T AEFE AePstel FHAYS AYSHAHIY

1). ©] tumorspherex 109 xzf#l] AMEEZ]9}  sphere HUYS
HHEgtl o o] A %<oF tumorsphere FATHY A7AY 5HE
A &HEHo 2 F4 A,

Sphere forming assay

SNU1196 SNT308 SNU1079

a4y 1. @Et AlEZEFolA sphere i, SNU2459F  SNU1196°1 A
3

sphere Bl¥™H S Z & tumorsphere’} A A},
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2. TAE EHS 3T ¢S7I4AX EAA] 2

SNU245 9} SNU1196 ol Al =71 ME EX A2 42z (D24, (D44,
ESA 2 (D133 ¢ 2&S dolruzt FAXE EAHS Adsqic.
SNU245 ol M= (D44(62.9%) 9}, ESA(55.2%)7F & o] F7hE o
SNU1196 ol A= (D24(96.0%), CD44(91.2%), ESA(94.1%)2] wr& o] wj$-
S7 s o] e, wbE (D133 & F AEFOAM wg- He 9]

R

AL AR WAFATHAH 2). T AEF b WA ol

T

UARE Gk A EFo) A (D24, (D44, ESA 59 4=71AE FA A7}
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SNU-245

CD24

23 %

SNU-245

FEA APC-A
SNU-245 SNU-245
e o
e e CD133
8_3 3 Pz
# Z
o ) 01 %
A i T - ey
AITC-A -
) SNU-1196 SNU.1196
2] D24 | =]
& 9% % | .2 cD44
=: " 8 ‘ 91.2%
=
- w 107 w* u? - 0° 10? 10° 10°
FEA APC-A
. SNU-1196
1]
_ ESA _
g P3 §
“3 94.1%
:\Hlm‘z =T N LLLLLLI R R AR P
10 10 10
FITC-,
R - o _ =
a3 2. 92 AEFY dE7AE BEAA e, SNU 245004 =

(D449} ESA7} Aol

M7 Ekoem SNU11969 A= (S24, (D44,

ESA7F 1 MAE7F wkt. (ESA - epithelial specific antigen)
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3. Tumorsphere A|XEo|A JASAIAH FTH F7}

Ay BAUS Skl SNU2459F  SNUL1969 Al wj gt
tumorsphere A|¥¢} thxFo = HaA¥el HEdA S v us
AZA 2} tumorspheredl A A E HEhe]l -5 SNU2459] 7
54.0+6.0, 88.0£11.1 (p<0.05)°]™, SNU11969] - z+7+ 80
149.74£4.9(p<0.05)°]ATF. SNU2459F SNU1196 HSoll A 2HA| E o
H] 3] tumorsphere A|EAA FHEPAdo] wWo] F7}sle], tumorsphere

Azl A Z71AIEe] SR A7FAAH o] A YERR (2™ 3).

SNU245-Adherent SNU1196-Adherent

p<0.05 200~ p<0.05
150 |

60 - 100 -
I

40 A

No. of colonies

50 o

No. of colonies

IN)
o
L

o
o

SNU245-A SNU245-SP SNU 1196-A SNU 1196-SP

18] 3. Tumorsphere A|3¥<9 HdA A, SNU245 9 SNU1196
B A HZAEe] B3] tumorsphere  AEo|A  F=gE Aol

=7 TH(p<0.05) .
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4. Tumorsphere MX <] AW 4354

Tumorsphere A|3Xe] MAW S3te=s sty fa) +=
wl-2~of] SNU1196 HZFA|E2} tumorsphere AIXE ZHzZF 1,000 A3
TE ds5d F 125 Fo syt T AVIE HlwEi.

LR 2 s CREFESE S

i

O

}-

Y
)
Fl

T A= 88

w

mm’©] ™ | tumorsphere MZ F¢ A& 1,440 mm® & tumorsphere A3
T Al Fdol g AA FAEJAT. A A AR 8Tt
v tekgk AlEZ2 A dar 22 AAE AsA YEsH.
webA  tumorsphere AES] AAY FIIPYTHH Ay AExE=

watehs sEo] AAAARE wls] A HERRTH IR 4).
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vy

1600

1200 +

800 -

Tumor volum (mm3)

0 1 ,
SNU1196-A SNU1196-SP

Aze FAHEATH & E, x200)(C).

5. Tumorsphere A XA EF7|ME #H FAX Ld
Tumorsphere A|¥7} Z7]A%9] EAS

Brrstz]l fall S71AIES] A, AP, sl Tk o

8= Wnt, Notch ¢ Hedgehog H2AAe] Z71AxE #d F47

WS rol R Tl. SNU245 ©F SNU1196 oAl A=A o] 13|
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tumorsphere A|3Eo|A] Notch3 ¢ Hesl ¢ W&o] Z7}¥ o] Notch
Ul 5

ANz ALAAZF, Thh 9 Glil 9 o] Z=7}%lo] Hedgehog

AN AGA A7, FZID7 ¥ B-cathenin & 2do]

SAGAATL 47t B8 Ho] AT, = FE/AE] e

Z7Fske]  Wnt

>

Aolo] #WHFFE=E HAoR L4 epithelial to mesenchymal

transition ¢ XA A} c-Met % vimentin ¥ FH Y FU|AME
AAT W™ 5).

FEAAR 4 D0 o) v w3l Z7kE o] A
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SNU-245 SNU-1196 SNU-245 SNU-1196

245-A 245-S 1196-A 1196-S 245-A 245-S 1196-A 1196-S

B-a(:tin = =

FzD7

Notch3 R-Catenin

HeS:l --
C-met
e m =

3 CEACAM1
Oct4

1%] 5. Tumorsphere A|Xo|A Z7]AE #&H 42 &, SNU 245 ¢

Snail

Vimentin

CD90

SNU1195 9] H&=Aze]  Hl8]  tumorsphere  A|ZZOA] Notch
Az AL A 2] notch 3 ¢ Hesl, hedgehog A1 A A Al Thh ¢ Gli,
Wint Az dGdAA e FZD7 3 B-cathenin, 18]l c-Met, vimentin,
CDY0 5o E7IHE A FHA L& F7F= A

6. cDNA microarray® %3 tumorspheres} HEYOIA Soldoz
st A T

cDNA microarrayS S=33Fe] SNU245 2 SNU11969] % =HA| 39|
H] &l tumorsphere AMEZA W&ol F7he FHATS d53%loH,

Ol 2 Aol Bastar gl Al 'y A "HEAE

24



Abole] ¢DNA chip A& 9} A FA135}e] tumorspheref} Hidetol A

TEAoRE o] T AR e de 7 AYT. SNU2459]

tumorsphere  AEe} @A FEEHA  FrHE FAAE
4167001 o™ SNU11962] tumorsphere Al3E g3y FEHA

7k Ak 255700k, Elar SNU245,  SNU11962
tumorsphere A|3E} Wil RToA FEAHoZ ZrldE H-FA
6LIE A4S & AATHIH 6). o]FolA transgelin-2 (TAGLN2)
FARE Addste] grd dEIMEY] MEE ABAZAARA L]

HeAe #gAs) e FEUEL AASATHE 3).

Tumorsphere chip data & Gallbladder Cancer chip data

SNU245 sphere
& GB cancer_FC 1.2
_ Membrane & Secretory

SNU1196 sphere
& GB cancer _FC 1.2
_ Membrane & Secretory

355 genes 61 genes

194 genes

19 6. cDNA microarray 23 . SNU 2452] tumorsphere®} Hid<toll A
TEAeR  wyel Fre 4167019 fEAkeR SNU11969
tumorsphere®} ©dtol A FEH oz WHo| F7hsk 2557 FHAE
Flom, SNU 254, SNU1196 Z+2te]  tumorsphere®t wd et

FolM sEAor Bao] T A= 61710 A

_1 (

td
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v}

¥ 3. Tumorsphere®} §EdolA FE5Hoz wdHol S7td FHXA.

Probe Set SNU245 SNU1196 GB cancer

Gene Title Gene
ID SP_FC SP_FC _FC Symbol
210978_s_at 1.7 15 6.6 transgelin 2 TAGLN2
205623_at 16 24 17 aldehyde dehydrogenase 3 family, ALDH3AL
memberAl
211237 s at 15 15 1.6 fibroblast growth factor receptor 4 FGFR4
205098 _at 1.2 12 14 chemokine (C-C motif) receptor 1 CCR1
ATP-binding cassette, sub-family A
203505_at 1.7 14 14 (ABC1), member 1 ABCAl
v-erb-b2 erythroblastic leukemia
210930 s at 13 14 13 viral oncogene homolog 2, ERBB2
neuro/glioblastoma derived
oncogene homolog (avian)
203722_at 14 12 12 aldehyde dehydrogenase 4 family, | 1409

member Al

7. 9= AlX 2} tumorsphereo] Al TAGLNZ #-AA} &&

671 H=ek AEFo A TAGLN2S] RT-PCR A3} EE AXEFA
TAGLN27}  ZskA s dAqvk(2® 7). Tumorsphere$t
Al TAGLNZ &) &S western blot2 =2 21t 0w
A2ZHA 3] H]E]  tumorsphereo A TAGLNZ Taje] wkdo] Hglo]
S7Fedvh(L4 8).

i)

EREL

_4
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Biliary tract cancer cell lines

SNU SNU SNU SNU SNU SNU
245 308 478 869 1079 1196

TAGLN2

Actin

I
o

7. 9EQ AMETFOA TAGLN29 Hd. 6719 HE AMESF

HFo A TAGLN27F Z3shAl wd = ar Qltt.

SNU 245 SNU 1195
A SP A SP
TAGLN2 = - - -

13 8. Tumorsphereol]l A TAGLN2 wwleo] wha  HzbA o H| 3]
SNU254¢} SNU11962] tumorsphereo| A4 TAGLN2 wale] dHlgo] EFglo]

s

8. TAGINZ2 AA| A §=¢ MXEA sphere B A

FEt Aol anti-TAGLN2 &S 3 718te] sphere w| S 3o
ant i-TAGLN2¢]l ©]J3t tumorsphere B4 A& LolH dt}. SNU245%}
SNU1196 EFol A thzwol H|3Fe] TAGLNZ &AlE #7138kl sphere

W Fs g A-9-olA tumorsphere F/Ado] FAHATHIH 9).
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SNU245 |

ANti-TAGLN2

SNU1196 |

Control Anti-TAGLN2

19 9. TAGLN2 A7} sphere Aol w2+ F3F. thZxotel] H&)
anti-TAGLN2E #7}3}e] sphere Bl¥3sE 7Zd9-o tumorsphere &AJ0]

7Haskitk. (A SNU245, B: SNU1196)

9. Bx=¢F ZF A TAGLN29] ¥

1ol Fhigrket Akl Qbx Ao Al TAGLN29] WX
AAE At 22 oA e BES dolrith. A HEAX
o A= TAGLN29] & o] A oFshAl l whHol, 3179 bz
% 274 (87.1%) el A1 TAGLN2o] & o] FAollom o]F 184X =
A GAEZS] 50%0] el WA e FAd
10). 18y} TAGLN2e] e A%
At AE7|HE FAA AfolE HolAl RIATHGER 4).

(B
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ZatA AME AT (x200).  (A: normal tissue, grade 0, B:

cholangiocarcinoma, grade 1, C: cholangiocarcinoma, grade 2, D:

cholangiocarcinoma, grade 3)
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ol zfol] wlE TAGLN29] &

TAGLNZ expression

Characteristics 0or 1 2 3 p~value
Sex
Male 25 4 6 15 0.338
Female 6 0 3 3
Age
=>60years 9 3 1 5 0.063
<60 years 22 1 8 13
T stage
T1 20 4 6 10 0.501
T2-T4 11 0 3 8
N stage
No 21 3 6 12 0.946
Ni 10 1 3 6
Stage
I 14 3 4 7 0.547
I1 2 0 0 2
11 12 1 3 8
v 3 0 2 1
Differentiation
Well 2 0 1 1 0.951
Moderate 9 2 2 5
Poorly 11 1 3 7
Undifferenciation 9 1 3 5
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10. 95 AE] TAGLNZ siRNAY] BRAFY 3 E BAY

e

7. 9= Al X o] TAGLN2 siRNA & HAFY 39l

SNU1196 ©ll TAGLNZ2 siRNA & BFAFY 3F31om TAGLN2 ¢] RT-PCR
Azto 4 30 A7k} 96 AlZbell TAGLN2 ©] RNA 7} 7+248k3ith. Western
blot Z¥}oll A, TAGLN2 whal2 48 A|ZF, 72 AJZF 96 A|Zkol|A] k& o]
AA = A2 11).

0

[

Control & TAGLN2 siRNA transfection

30 h 96 h
SNU Control  TAGLN2 SNU Control  TAGLN2
1196 sSIRNA  siRNA 1196 SIRNA  siRNA
TAGLN2 A - L e S )
B Control & TAGLN2 siRNA transfection
30 h 96 h
SNU Control  TAGLN2  Control  TAGLN2

1196 sSIRNA siRNA SIRNA siIRNA

TAGLHD G D ———— D

SO o c— e cpm—

48 h 72 h
SNU Control  TAGLN2 SNU - Control  TAGLN2
1196 SIRNA  siRNA 1196 IRNA  SiRNA
e Edie—

TAGLN2

SAPDH S-S s> R s

28 11, 99k AlFo] TAGLN2 siRNA & 259 3 TAGLN2 ©] mRNA ¢}
ol e ojA]. TAGLNZ2 o] mRNA o] 30 Ak 96 Az H ol
AR THA), TAGLNZ whad el wtde 30 AlZE Heoll 7Haslglor
48, 72, 96 AIZE Holl= Al A= ATHB).
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2 A

delsd

P 2= Al

A=

O]

. TAGLN2 siRNA #AF<]
TAGLN2 siRNA

PN
Edpasey]

A = M O
@ O s s
=W ow .
) G4 = Z 4
oo N o .
. 0 = =
ERICAE N N
3 Y LT =
2 T R
L = 2 )
T o T = S
H on o~ I oy Wr %, < ! s
o OU ,OI ‘uAIO ~—~ .ﬂ
70 L ol B 3
0 —_ Y = =S
%_l ' ) ,mﬂ 3 N o c
o= o g Moo S
= m MT M N s &
o 2w 2 om d T ; =
%ﬁ_owm%% <
4
= = O#E = ‘Nﬂ ‘W 3 wlﬂ.
* T Ew G 2o
TN 2B s 5 S cissageo
,.;o 7~| m X m LH ﬁl . S|122 Jo JaWNN
oWz ° g2 o :
T E T g 8w
Mo s 5 - T T
T T o Wu N T T
= 5 = E ™ON T
TRFT o LT

TAGLN2 siRNA

Control SiRNA
oA o]
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12. TAGLNZ siRNA

TAGLN27} A€ Al
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120

100 -

60 - 1

Survival (%)

40

E control siRNA
20

i TAGLNZ siRNA

0 20 200 2000
Gemcitabine (nM)

12 13. TAGLN2 siRNA A F<] dhxot A3 9] gemcitabine ©] T3k

= h4

|
—

H
oFA 7HAd . TAGLN27F JA|E el A

Wi ol #askAh(p<0.05).

O
b

ol 4] gemcitabineo] Tt

@
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T}, TAGLN2 siRNA FZAF UG S AlX9 FAA @ dg B4
TAGLN2 siRNA FZAFF F 72 A HYS wo s
duldEol g WMILE western  blot 22 FRISSIT.
Tumorsphere A|3EoA W& o] F7}slFd 2 S-A & (invasive growth)
FAAE dH 3] c-Met o HHAS LolH kvl TAGLN2 7F SAH 74
c-Met o ©@¥A o] HFHo] FAE S ERlsto] TAGLNZ
c-Met A ANZHADAA S} A
GARZ cMet o] sH Al A A
A}, =7 At FAASEY Wnt Al S A A 9
PIK AEdAAS] B-GSK3 <} p
AN AGANAL] p-MEK 9} p-ERK ¢

|

fakQlz}Ql BAX o F7Fe} AlXEARE
HaxEo] TAGLN2 7} A¥AEIE Aol J5S HAFAT(1H
14).
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Control  TAGLN2

siRNA siRNA
TAGLN2 -
MET ¥
¢ -

<« Pro-MET (170 kDa)

< MET (140 kDa)

’ RAS/MAPK pathway ‘ ’ PISK/AKT pathway ‘ ’ Wnt/b-catenin pathway
Control TAGLN2 Control TAGLN2 Control  TAGLN2
SIRNA  siRNA SIRNA  SiRNA SIRNA  SiRNA
- € PCSK3u (51k0a)
pP21RAS ” p-AKT p-GSK3 a/p D e € G5 (65109
- -GSK3 p-GSK3
P-MEK 12 p(beta) o
i -
MEK1/2 o GAPDH~ p-catenin -

p-ERK w—

Erk "

OAZIT o oy

CATE o - mmas

’ Regulation of apoptosis

Control  TAGLN2
siRNA siRNA

BAX W= s Pro-apoptotic factor

BCL-xL W s Anti-apoptotic factor

OAPDH  ommmess oz
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tumorspheres gAJste] ArbAAHY  FssEo] Qla

Yol F7hdel Qo

otk
go oo
2

12
Y

)
>
!
o
Jm
o,
o
N
NS
A
Rl
9,
9

oAt 9= AEFA SNU2459F  SNU1196¢A4]  sphere
FAES o8t UEVIHME ATE AAFUTE. SNU245+=
FEddSA A, SNU1196S HEFEEL  FAbelA Eyld
Aoty ZF MEFo|Al FAE  tumorsphere M E7} sphere®
FAste el dx FHHFAG SAWHAAN FH=HFdsHol
S7ketel AZpAAE ol Sles dSEkh. ©l9k 22 tumorsphere

g
ALY we FAHe wwmorel wA4A AgR ohyst Aol

- ! =1 o =170
lelais Ao AzAn. FEVIAEe] EAE dFan te
e AR FFPH 5EE BelFE ol B aAToA

tumorsphere A|¥E HAZAM|Eo] Hla] ulgoA EI}E=7F vy
2717 BN & FEE FAS AN FIEFAE 5ol =4
e

=7 FAME A E71A

Fel

N A7FA A #eldh= Wnt,
Notch, Hedgehog®} 72 54 AladgdAAr &Astso] glomr
o]5  ‘stemness’ AL FTF®. Stemness FAAFS] HIAHAFH
A7 dE7IAECAA  dEtate]l AdE= Ay dudna
A A AP FEVIMEANA o)H Al HGA A A TS
ZEAA MASAES FT7HA7I A& A

=
P Qe B aFeAs f04 BAS Fa dEAE B

7 S
FHAAS 5 E3] Wnt, Notch, Hedgehog 21 Z A A A7} tumorsphere
Mo A FElo] EAdstEo] St ol ZAI=Z tumorsphere

Gel ErlAzel SAL A AETE T Aee Helsglon

tumorsphere A|EoA SolH o w2 Wdsl= fdz 2 dd AFE
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oo Ays wygowm TR EVIAMES AdHdE ARE
AANFAAS H=3l7] & cDNA microarrayS ©|-83Fe] SNU245%F
SNU11969]  tumorsphere A3} Q1A Hdeke]l FHz ddS Hw
BAsle] gEdown F713 61709 #44 & 58 = ).
o] A o= aldehyde dehydrogenase (ALDH)S] isoform$!
ALDH3AL, ALDH4Alo]l 33tw]e] gle=dl, ALDHE ofw] of# ¢helA
AE7IHEY BAARZ LEA = FRAPITE. B A o
AR o oA Ak TAGLN2E= @A7FA] A 4 AA] gor,
cDNA  microarray A3}l A  tumorspheredl A=  HEAXEHT
L.6-1.7v, ©ddolres A EEAXEY 66wz She
FAAeI T (E 3). wWEA ©E  FZHA WS tumorspheres}
ool A e HASIFE UEho] Heete] dE7IAEs By
M2 A FAAEA 7FsAol s ASoE 7|E AT,

TAGLN2+= calponin homolog® ¢l %l actin-binding domains

7HAAL Qlom AlEEA ?"éoﬂ Hsts FHAR dEA A
TAGIN29] k3o Job*, Zl-%]-39, ) Ze ]—, );]E%]Al, H(;_;%]‘%]Az
Tl HAYT oA Hawglom TAGN2S] 7]%%S oA deAA|

AR TAGLN2] o] ofstbgdat Ayks|of Slvhal HaE 9t
TR AEFoIA si-TAGLN2Z o} Al Aol GAE2] Holgh Hfo]

= na
astglat, ggeke] A 9ole TAGLN2Y] dle] f2d o], 917
Holoh dAgkwle} givka LAY,
& Aol TAGLN2 FdA= 6 7o) wEek AEFA s

h
st Yk, s TAGLN2 we izl HzbA|zHT

tumorsphere 9| A W& o] FHo] F7tE o], dEF 7| x| o3 W ol
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S7HE = ez FA4T 5 ATk, FhiE et 2 A% TAGLNZ &=

FAAZA 7HsAEE Hol FAU
i EhQtell Al TAGLNZ o] e wa AR A zfo]l& HolA]
xetal ot ol TAGLNZ 7F AstAl dAE= Aol Wi duE
1-?_

Aalrlele o BAGsE Ae Aol @ 9ddow AzbEy.
7

ol
ol
L
X
it
ret
Ol
=
£
i
o
o2
1o
)
e

2e]al TAGLNZ & <Al Aol H=¢F Al3EoA tumorsphere /o]
AA =] TAGLN2 7} =714 &3pet A At Aow
FA9Y. w3 TAGLN2  siRNA - AT g3 cgiFQ
TAGLN2 A 2 o+e] Mol o] 7+43}aL, gemcitabine o] thak Al o]

whekA gemcitabine tigk ujAdo] A o
A Wl =71z 3kt A4S AdTFo=za kAl Wads
UG Ao Az,

TAGLN2 9 752 dA A9 < npyb gla, dad
A dGAA g A7A3= vk, 2 Ao e JFE9 Axe
tumorsphere  A|Zo Al c-Met FHAe] o] FrbE AdE
o= TAGLNZ 7F ojAlE Hi=gt AlEolA c-Met FHAbe] 2¥&
orolH ok}, c-Met = hepatocyte growth factor(HGF)ell ot

receptor tyrosine Kkinase =EA ZA3EH EHFo=E HAHK

po
rlo
—
=
=
Z
\\]
12,
)
N
N
ot
ki
(o]
1)

pua?

A& (invasive growth)& 3t % AEZUoA = c-Met 7}
dAstEE Ay AsAGAAE Tl MEALE, 3k, A&, 18
AxzAbEe WA T AdEs Yepdg P clet 9 39
NS AGAAZE Ras-MAPK, PI3K-AKT, STAT GTo] glom 0 %
Wnt/B-cathenin AT HAEA A= HGF/c-Met © 9olsiA A3ttt
A QuF . c-Met §AAQ FHHL o] StoA] EeFsl o T o}
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U=7IAES FAA W FAXFE thifo] E AR UL
Ak BocMet FEH L cMet/HGF HIAAH FAHLE @A
oAz G Sl FEERAA YET, c-Met /HGF = H¥
A e FAW ofUe) whmeke] WAle] wheldk AolEh ahw YU
el A c-Met o FpEdo]l EGFR A AuEM B

oo o A= TAGLN2S] A Aol c-Met -AAFe] Higo] F&lo]
A

ZAaEAT. =3 cMet FAAS] 9] AT HEAAL]  FHA}
chl R Mo A Wint, PI3K, MARK Az AGA A7} A Eo] o

A FEALE] ek iAol #AsEtE. ZE PR TAGLN2E c-Met <
g4 stete] dEvIAEe] A, FAHES &3
AZAPE] Ul Y 7IHeR FmtelA dstbgel] s,
Wnt, PI3K, MARK 2A1sdZAA7F TAGLN29] &3 dAddvin
AZrech, TAGLN29] 287177 ddtd AsAGA A= 2 AT

Sate] Aoz wEzl Aoz gudEr. o AE nigo

!

o

e
rhu

3

o

iV
£
lo
12
ot
=)
ol
2
=
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ABSTRACT

Identification and characterization of TAGLN2 as a novel
biomarker for cancer stem cells in biliary tract cancers

Byung Kyu Park

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Si Young Song)

Background: Cancer stem cells (CSCs) play an important role in cancer
development, this subpopulation within tumor possesses the
characteristics of self-renewing capacity, chemoresistrance and
tumorigenic capacity thus may play a crucial role in the initiation,
progression and recurrence of cancer. Emerging evidence strongly
supports the existence of CSCs in various solid tumors. However
characteristics of CSCs in biliary tract cancers (BTCs) have been poorly
investigated.

Aim: The aims of this study are to identify and characterize the CSCs
that drives from tumorsphere of BTC cell lines and to select a candidate
novel gene through cDNA microarray analysis between tumorsphere and
human BTC, and furthermore to analyze the functional role of the
selected candidate novel gene in BTCs.

Methods: Human BTC cell lines (SNU245, SNU1196) were plated in
serum-free suspension culture system allowed for tumorsphere forming.
To evaluate the CSC characteristics of tumorsphere, the colony-forming
assay, tumorigeniciy in vivo were assessed. And the expression of
stemness gene in the tumorsphere was evaluated. To identify a new
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molecular gene in CSCs of BTCs, cDNA microarray was used between
tumorsphere cells and human BTC. And to define the role of
carcinogenesis and signal pathways of selected gene, migration assay and
chemosensitivity were analyzed in condition of silencing of the gene and
related signal pathways were evaluated.

Results: CSCs were identified from human BTC cell lines using
tumorsphere culturing method. Tumorsphere cells displayed a greater
colony-forming efficiency, higher proliferative output, and greater
tumorigenic capacity in vivo when compared the adherent cells. The
expression of ‘stemness gene’ was increased in tumorsphere cells. cDNA
microarray analysis showed that transgelin-2(TAGLN2) was highly
expressed in tumorsphere and human BTC. TAGLN2 was overexpressed
in human cholangiocarcinoma tissues. The expression of TAGLN2 was
highly increased in tumorsphere cells compared with adherent cells.
Inhibition of TAGLN2 diminished tumorsphere formation. Silencing of
TAGLN2 showed significant inhibition of cell proliferation, cell
migration and chemoresistance. Together with inhibition of TAGLNZ2,
the expression of c-Met gene was highly suppressed. And also, the
downstream signal pathways of c-Met were downregulated.
Conclusions: This study suggests that the identification of CSCs in
BTCs could provide new insight into the carcinogenesis and therapeutic
implications. Tumorsphere cells derived from BTC cell lines posses CSC
properties. TAGLNZ2, newly detected gene from CSCs gene analysis, has
potential oncogenic functions associated with c-Met signal pathways.
Therefore, TAGLN2 may be a candidate gene for therapeutic target of
BTCs.

Key Words : cancer stem cell, biliary tract cancer, TAGLN2, c-Met
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