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gk, 2 o] v A e, A7) ENT ol AT 539 deol A AlZUA fFHAHBNC Medical
Genomics 4, January 20, 2011)¢] & S FA3= WH Nature Medicine 21, May 2015)S &3 7"
Ad ¢ Aok, FAASR, A7) 49 309 Aol 5AA ATYUA FHAE HEd A 2 ALd fd%
T o= 3 ol Y & AT EY] 2 1 R OE 2).

N7 "aka 718 do] B AFo](signature score)"g, A Sk sRAOA Ay F71g A

3_ %@1}94 W a3 Haghel A A¥ 3 do] Add fHdAke #d S5 Hake AolE sk

= #o = (Nature Medicine 21, May 2015), 7] #=S E3lo] EA3 = /MAE EMT o}& 3} EMT o}
ToR BR3 4 Q).

Hop FAROR, A7) AT 09 Aol EAFA #Ed A= ADAM23, ADAMTS1, AFF3, AK5, AKAP12,
ALPK2, ANGPTL2, ANKRD1, ANTXR1, ANXA6, AOX1, AP1S2, ARMCX1, ATPS8B2, ATPS8B3, AXL, BDNF, BICC1, BNC2,
BVES, FAM171A1, ZCCHC24, Cl6orf45, C1S, GLIPR2, CAP2, CCL2, CDH11, CDH2, CDH4, CHN1, CLDN11, CLIP3,
CMTM3, COL12A1, COL1A2, COL3A1, COL4A1, COL5A1, COL5A2, COL6A1, CPA4, CTIGF, CYBRD1, DAB2, DFNA5, DI02,
DKK3, DLC1, DOCK10, DPYSL3, EDIL3, ELOVL2, EML1, EMP3, EPB41L5, EPDR1, EVI2A, F2R, FAM101B, FAT4,
FBN1, FGF2, FGF5, FGFR1, FHL1, FLRT2, FSTL1, GFPT2, GLIPR1, COLGALT2, GNB4, GNG11, GPC6, GPR176,
GREM1, HAS2, HEG1, HS3ST3A1, HTRA1, IGFBP7, IL13RA2, JAM3, KIRREL, LAMA4, LEPREL1, LGALS1, LHFP,
LIXIL, LOX, MAP1B, MMP2, MRAS, MSRB3, NAPIL3, NAV3, NDN, NEGR1, NEXN, NID1, NRG1, NUDT11, PAPPA,
PDE7B, PLAGL1, PMP22, PNMA2, POPDC3, POSIN, PRKD1, PRR16, PIGIS, PIRF, PTX3, RBM24, RBMS3, RBPMS2,
RECK, RFIN1, SNAIL1, SNAIL2, SERPINE1, SIRPA, SLC2A3, SLC47A1, SPARC, SRGN, SRPX, ST3GAL2, SUSD5,
SYDE1, TBXA2R, TCF4, TGFbl, TGFB2, TMEM158, TMEM47, TMSB15A, TNFRSF19, TRPA1, TTC28, TTLL7, TUB,
TUBAI1A, UCHL1, VIM, WIPF1, WNISB, ZFPM2, ZEB1, ZEB1.1, ZEB2 2 ZNF788 & AT TFORRE MY o
L Bl o] FHAY ¢ de, ofol AlgEE AL ofy .

T3, A7) AY S Hol EA7 Awd fAzE ACPP, AGR3, ALDH3B2, ANK3, ANKRD22, ANXA9, APIM2,
AQP3, ARHGAPS, ARHGDIB, PRRI15L, ATP2C2, B3GNT3, BLNK, BSPRY, Cllorf52, MISP, Clorf106, Clorfll6,
Clorf210, TTC39A, CCDC64B, (D24, CDH1, CDH3, CDS1, CEACAM5, CEACAM6, CGN, CKMT1B, CLDN4, CLDN7,
CNKSR1, CNTNAP2, CTAGE4, DAPP1, DENND2D, DMKN, DSC2, DSP, EHF, ELF3, ELF5, EPN3, EPPK1, ERBB3, ERP27,
FA2H, FAAH2, FAM110C, FAM83A, FAM84A, FAM84B, FBP1, FGD2, FGFBP1, FUT1, FUT3, FXYD3, GALNT3, GCNT3,
GJB6, GOLT1A, GPR110, GPRS7, GPX2, GRAMD2, GRHL1, GRHL2, HOOK1, HS3ST1, HS6ST2, ILI1RN, ILDR1, INPP4B,
IRF6, ITGB6, KLK10, KLK5, KLK6, KLKS, KRT16, KRT19, KRT5, KRTCAP3, LAMA3, LAMB3, LAMC2, LCN2, LCP1,
LIPG, MAL2, MAP7, MAPK13, MARVELD2, MARVELD3, MB, MBNL3, MPP7, MUC20, MYH14, MYO5B, NPNT, OR2A4,
OVOL2, PAK6, PKP3, PLA2G10, POU2F3, PPL, PPPIR14C, PROM2, PRR15, PRSSS, PTAFR, PVRL4, RAB25, RAPGEF5,
RASEF, RASGEF1B, ESRP1, ESRP2, S100A14, S100A8, S100A9, S100P, SCEL, SCNN1A, SERPINB5S, SH2D3A, SHS3YLI,
SLC6A14, SLPI, SORBS2, SPINK5, SPINT1, SPINT2, SPRRIA, SPRR1B, SPRR3, ST14, STEAP4, STX19, SYK, SYT7,
TMC4, TMC5, TMEM125, TMEM30B, TMEM45B, TMPRSS11E, TMPRSS13, TMPRSS4, TOX3, TRIM29, TSPAN1, TTC22,
TTC9, VICN1, WDR72, % WFDC2o.2 /4% o =28y MEEE o= 3k o] FHxd F glont, ofd A
gy A2 ofyry,

A7) 39 S ol EAA dd fHA B ARd FHAY 2 AEHE Entrez IDE 42 7] 1 4
% 25 2
Z 1
e fAx e el R s e el R s
A} AMEHS A} MEHS A} AMEHS
(Entrez ID) (Entrez ID) (Entrez ID)

ADAM23 NM_8745 EDIL3 NM_10085 PAPPA NM_5069
ADAMTS1 NM_9510 ELOVL2 NM_54898 PDE7B NM_27115

AFF3 NM_3899 EML1 NM_2009 PLAGL1 NM_5325

AK5 NM_26289 EMP3 NM_2014 PMP22 NM_5376
AKAP12 NM_9590 EPB41L5 NM_57669 PNMA2 NM_10687
ALPK2 NM_115701 EPDR1 NM_54749 POPDC3 NM_64208
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ANGPTL2 NM_23452 EVI2A NM_2123 POSTN NM_10631
ANKRD1 NM_27063 F2R NM_2149 PRKD1 NM_5587
ANTXR1 NM_84168 FAM101B NM_359845 PRR16 NM_51334
ANXA6 NM_309 FAT4 NM_79633 PTGIS NM_5740
AOX1 NM_316 FBN1 NM_2200 PTRF NM_284119
AP1S2 NM_8905 FGF2 NM_2247 PTX3 NM_5806
ARMCX1 NM_51309 FGF5 NM_2250 RBM24 NM_221662
ATP8B2 NM_57198 FGFR1 NM_2260 RBMS3 NM_27303
ATP8B3 NM_148229 FHL1 NM_2273 RBPMS2 NM_348093
AXL NM_558 FLRT2 NM_23768 RECK NM_8434
BDNF NM_627 FSTL1 NM_11167 RFTN1 NM_23180
BICC1 NM_80114 GFPT2 NM_9945 SNAIL1 NM_ 6615
BNC2 NM_54796 GLIPR1 NM_11010 SNAIL2 NM_ 6591
BVES NM_11149 COLGALT2 NM_23127 SERPINE1 NM_5054
FAM171A1 NM_221061 GNB4 NM_59345 SIRPA NM_140885
ZCCHC24 NM_219654 GNG11 NM_2791 SLC2A3 NM_6515
Cl6or {45 NM_89927 GPC6 NM_10082 SLC47A1 NM_55244
C1S NM_716 GPR176 NM_11245 SPARC NM_6678
GLIPR2 NM_152007 GREM1 NM_26585 SRGN NM_5552
CAP2 NM_10486 HAS2 NM_3037 SRPX NM_8406
CCL2 NM_6347 HEG1 NM_57493 ST3GAL2 NM_6483
ChH11 NM_1009 HS3ST3A1 NM_9955 SUSD5 NM_26032
CDH2 NM_1000 HTRA1 NM_5654 SYDE1 NM_85360
CDH4 NM_1002 IGFBP7 NM_3490 TBXA2R NM_6915
CHN1 NM_1123 IL13RA2 NM_3598 TCF4 NM_6925
CLDN11 NM_5010 JAM3 NM_83700 TGFb1 NM_7040
CLIP3 NM_25999 KIRREL NM_55243 TGFB2 NM_7042
CMTM3 NM_123920 LAMA4 NM_3910 TMEM158 NM_25907
COL12A1 NM_1303 LEPREL1 NM_55214 TMEM47 NM_83604
COL1A2 NM_1278 LGALS1 NM_3956 TMSB15A NM_11013
COL3A1 NM_1281 LHFP NM_10186 TNFRSF19 NM_55504
COL4A1 NM_1282 LIXIL NM_128077 TRPA1 NM_8989
COL5A1 NM_1289 LOX NM_4015 TTC28 NM_23331
COL5A2 NM_1290 MAP1B NM_4131 TTLL7 NM_79739
COL6A1 NM_1291 MMP2 NM_4313 TUB NM_7275
CPA4 NM_51200 MRAS NM_22808 TUBAIA NM_7846
CTGF NM_1490 MSRB3 NM_253827 UCHL1 NM_7345
CYBRD1 NM_79901 NAP1L3 NM_4675 VIM NM_7431
DAB2 NM_1601 NAV3 NM_89795 WIPF1 NM_7456
DFNA5 NM_1687 NDN NM_4692 WNT5B NM_81029
DIO2 NM_1734 NEGR1 NM_257194 ZFPM2 NM_23414
DKK3 NM_27122 NEXN NM_91624 ZNF788 NM_388507
DLC1 NM_10395 NID1 NM_4811 ZEB1 NM_6935
DOCK10 NM_55619 NRG1 NM_3084 ZEB2 NM_9839
DPYSL3 NM_1809 NUDT11 NM_55190
=z 2
Ak FA; A FHA; Ak FA;
SRy AMEHS Fr = MEHS A} ANl s
(Entrez ID) (Entrez ID) (Entrez ID)
ACPP NM_55 FGFBP1 NM_9982 PPP1R14C NM_81706
AGR3 NM_155465 FUT1 NM_2523 PROM2 NM_150696
ALDH3B2 NM_222 FUT3 NM_2525 PRR15 NM_222171
ANK3 NM_288 FXYD3 NM_5349 PRSS8 NM_5652
ANKRD22 NM_118932 GALNT3 NM_2591 PTAFR NM_5724
ANXA9 NM_8416 GCNT3 NM_9245 PVRL4 NM_81607
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APIM2 NM_10053 GJB6 NM_10804 RAB25 NM_57111
AQP3 NM_360 GOLT1A NM_127845 RAPGEF5 NM_9771
ARHGAPS NM_23779 ADGRF1 NM_266977 RASEF NM_158158
ARHGDIB NM_397 GPR87 NM_53836 RASGEF 1B NM_153020
PRR15L NM_79170 GPX2 NM_2877 ESRP1 NM_54845
ATP2C2 NM_9914 GRAMD2 NM_196996 ESRP2 NM_80004
B3GNT3 NM_10331 GRHL1 NM_29841 S100A14 NM_57402
BLNK NM_29760 GRHL2 NM_79977 S100A8 NM_6279
BSPRY NM_54836 HOOK 1 NM_51361 S100A9 NM_6280
Cllorf52 NM_91894 HS3ST1 NM_9957 S100P NM_6286
MISP NM_126353 HS6ST2 NM_90161 SCEL NM_8796
Clorf106 NM_55765 IL1RN NM_3557 SCNN1A NM_6337
Clorf116 NM_79098 ILDR1 NM_286676 SERPINB5 NM_5268
Clorf210 NM_149466 INPP4B NM_8821 SH2D3A NM_10045
TTC39A NM_22996 IRF6 NM_3664 SH3YL1 NM_26751
CCDC64B NM_146439 1TGB6 NM_3694 SLC6A14 NM_11254
CD24 NM_100133941 KLK10 NM_5655 SLPI NM_6590
CDH1 NM_999 KLK5 NM_25818 SORBS2 NM_8470
CDH3 NM_1001 KLK6 NM_5653 SPINKS NM_11005
CDS1 NM_1040 KLK8 NM_11202 SPINT1 NM_6692
CEACANMS NM_1048 KRT16 NM_3868 SPINT2 NM_10653
CEACAM6 NM_4680 KRT19 NM_3880 SPRR1A NM_6698
CGN NM_57530 KRTS NM_3852 SPRR1B NM_6699
CKMT1B NM_1159 KRTCAP3 NM_200634 SPRR3 NM_6707
CLDN4 NM_1364 LAMA3 NM_3909 ST14 NM_6768
CLDN7 NM_1366 LAMB3 NM_3914 STEAP4 NM_79689
CNKSR1 NM_10256 LAMC2 NM_3918 STX19 NM_415117
CNTNAP2 NM_26047 LCN2 NM_3934 SYK NM_6850
CTAGE4 NM_100128553 LCP1 NM_3936 SYT7 NM_9066
DAPP1 NM_27071 LIPG NM_9388 TMC4 NM_147798
DENND2D NM_79961 MAL2 NM_114569 TMCS NM_79838
DMKN NM_93099 MAP7 NM_9053 TMEM125 NM_128218
DSC2 NM_1824 MAPK13 NM_5603 TMEM30B NM_161291
DSP NM_1832 MARVELD2 NM_153562 TMEM45B NM_120224
EHF NM_26298 MARVELD3 NM_91862 TMPRSS11E NM_28983
ELF3 NM_1999 MB NM_4151 TMPRSS13 NM_84000
ELF5 NM_2001 MBNL3 NM_55796 TMPRSS4 NM_56649
EPN3 NM_55040 MPP7 NM_143098 TOX3 NM_27324
EPPK1 NM_83481 MUC20 NM_200958 TRIM29 NM_23650
ERBB3 NM_2065 MYH14 NM_79784 TSPAN1 NM_10103
ERP27 NM_121506 MYO5B NM_4645 TTC22 NM_55001
FA2H NM_79152 NPNT NM_255743 TTCY NM_23508
FAAH2 NM_158584 OR2A4 NM_79541 VTCN1 NM_79679
FAM110C NM_642273 0ovoL2 NM_58495 WDR72 NM_256764
FAM83A NM_84985 PAK6 NM_56924 WEDC2 NM_10406
FAM84A NM_151354 PKP3 NM_11187

FAM84B NM_157638 PLA2G10 NM_8399

FBP1 NM_2203 POU2F3 NM_25833

FGD2 NM_221472 PPL NM_5493

B o o = Ame] diabe] i ABom A7) e EfFold dPHon xAHA P
AE Qe Aol A A AHE ehhAY skl B oA 4] ohe RS, Rrhabael,
Slok, whaok, uigeh, FA, e, ek, o, sor, ulAAEATE, AU, wdel, HES,
MEAY ATE 5A0 WrE, Golsh waeh L EAE, Zob, Mok, TR, A, A
Aok, MEY, FEEICE, BB, AgUuetE, A9, SRR, Aweh, 449, UEHAH Rask
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2 ool ofehd A ELS AEHE EA EEQ &4, A", AF, dukkel 1A, A8, 4y, FAr3, F
AZR, MEE, 4B g 2 o v X859 54 A3 F5& x93 oy 9l ugl gokalA W
g3, A g 2AEe Tojze dxe] A, AF, AW AR, GLFY, FAAE 2@ 77k )
gEAnk ggzte] g5 FAstA 8= 4 g, 19 0.0001 WA 50mg/kg EE 0.001 A 50mg/kgoE Fo
gk = Q. o R 3 FYE £ Qar, §23 Yol BT £ gl AV FoJ ke ojudk Ho
EE B 2y WMYS dAsE AL olrh. B Ao wE oF AES 34, A, e, A4, A
A, &8, dEAE Agd 4 Aot

Wy £

B ol ofshd 2B ol§3s A%, FGRR A19=Re olAste] IIT wude] W
2 5

Ea

L

T 18 aaFel o A8E A ZF A9 FAF AE = @y FgokA] AATF R ol fE A
Tolt},
T 2= Aoy o A2 FHl 5 A oF AlES mlo]la®E oj# o] (microarray)el 7123 AR e A
st Ayjo|tt,

o

+(protein

4

d 32 FH 5 AR o AR QHERZ(in vitro)Aeld 43 oA
913k Avlo)t},

T4 YA = 72 Aoy o A K K5 A o Aol Zh FE(FAHE, Avld(Sorafenib), i
oAy P (Disulfiram)) S Hglsh & M F9 WslE =z ekl Ao|t),

expression) < 2

gyg A7) A A g
oeh, AACNE Batol B WS U FAs APsaA Fh. o Arde
o APEY] A8 AomA, B wgel el ueh W wwe] Wivk olF Adle] ola] ATHA rhs

A
Ae FYANA B3 AN AW AAA QoA A Aol

AAA 1: 5 344 9 (papillary thyroid carcinoma, PIC) $Ata 2F

1.1 3x* 2%

wouwe] AgE % 24e A ontjes Angs P Am e A fFed(papillary
thyroid carcinoma, PIC) bl 94 2 Aoy oF WwomyE fugow Axlste] FEaAT, wE A

e AAMeta oFst H7F9]U3] (Institutional Review Board, IRB)9] 5918 Ao 3P3}3ic}.

1.2 8kxpo] XM

2 AdS 95t 7] ARE v A FFLPI0) SAZHEE 4] oy we} f-HA dde] AHe 2
Al )&t RS mEste] Al gk 2, o™ #x} 29 & ST, 7 #xe] JrE 5] 1 3ol VA
H vke} 2,
Z3
GSPY1 GSPY2 GSPO1 GSPO1
ZITA] AH 4 13 52 47
A 14 o1 14 14
12 A 54 g g g g
o] 7] (stage) V7] V7] V7] V7]
12 9w PTC PTC PTC PTC
el Aled FE Fresh tumor Fresh tumor Fresh tumor Fresh tumor
A FA AR g A AR el e ey daBEd~EYd
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1.3 ASH £4

BASHY Aol AMgE X232 GraphPad Software (La Jolla, CA, USA) AF2] GraphPad Prism 6.0 W3 o]
AbgEQom | d7] AA e Ad folE]:= ANOVAo| ©]& Bonferroni post-hoc test® G833l E2A1519
th.odloly gt Eatel eSS EFst] @St on, Fold Aol Hole A= p value < 0.05
2 R

AAle 2: FF AX e 2 13 v

b TEY HA 5, dXFA L FAAE AMESle] Y] FFE AN A9FE FAS e AFEAR SR
AAQl 22 E AWS AASE 2AE Ix P4 WA= 9 &9 (Hank's Balanced Salt Solution) 22 /H]ZJO}
Gt Img / ml ZAIYolA] EF) IV & (Sigma, St. Louis, MO; C5138)°] E3Fe 20 % A Ejo} §7<4° Zk=
DMEM / F12& 3hrabe szl wjAe] FHAA TS Eetltt. d7ldA Edste] dgd ¢ AxE 70-7t
o]ZLE & (70-micron pores, BD Falcon) Zt+= Wi UYUE AxX ~EdolvE ZFd oFsti, 50 m «] 1x 3
3 W¥#HA= 9 89 (Hank's Balanced Salt Solution)@® a1, 220 g& 5 ¥ FoF 94 B, Ax
S 10 % A& Hlo} €% (Hyclone) ¥ 2 % AYA#A / 2EAE wlo]il &M (Gibco, Grand Island, NY, USA)3}
kAl RPMI-1640 (UTC, UT, South Logan, UT) ®iA|ol A EE At Eg#ESF A5 A4 ¥9(trypan blue
dye exclusion method)& AFg38te] M3E WEE (cell viability)S 2Q1s+gith.

o

o2 ofN

=
al
g}

AA 3: AE wjF 2 AFE PEH A (cell viability assay)

A} fe PIC AEZE 10 % & Efo} 3 (fetal bovine serum) Z¥i= RPMI-1640 wiA|e| A we]3ta wl43}3l
 (AEs S 7712 wEste grsiglon, A3y 4 3 oliaash B2 (isoenzyme analysis)S F3lo] &
o). MIT BAS Agdtal AEZ 24 AxZ =489, A¥ES 3 49 6 x 10 /) AZ2 96 4 Zgol=
Fskar 80 %ol A AZFAA (ctpell confluency)”b ¥=5 WAl Ql5fuo]d si3ivh. AEXE Sl5twlo]Ad
A ZAFe] TZES (Roche, Basel, Switzerland; 11465007001)o] uwbz} MTT AlekS AFg3&le] AE AES

g

mlo roh
e ot

sttt oW, 550 mellA FHEE S o EFER 98 AA BHE St AL AEE AFEA
o, dlolH = A ElE MAE(vehicle-treated cells)Q] WlZ&olA #EE 5o WMEEZ R0, 3 3

Age] Hw £ A WS E HeERhAY.

AAd 4: mo]gZo]H o] (Microarray) S S3 A5 w3y FHe] £4

RNA =& % FZ2X4LS ND-1000 &% F A (NanoDrop) & Agilent 2100 Bioanalyzer (Agilent Technologies)
£ AH&ste] SAEAT. RNA 34 9 gfolHE =3t Agilent 14 mho]azojgolo] 7]&3 {3z od 4
Z2EF (Agilent One-Color Microarray-Based Gene Expression Analysis protocol, Agilent Technology, V
6.5, 2010)& AHgste] $EAT. 2 AZRRE 100 nge] EY RNAS Aoz FEA7|a Cy3-dCTPE #A|
3313, ¥A|E cRNAE RNAeasy Mini Kit(Qiagen)& AF&3te] A3l tt. A cRNA (pmol Cy3 / ng cRN
Aol %= 9 Fold €& NanoDrop ND-1000S Ab&3te] SAHEHATE. olo], 5ul 10x E27 oo|HdE
(blocking agent) @ 1p19] 25x W3} B9 (fragmentation buffer)E H7Fsle] Z+zhe] EA9 cRNA 600 ngs
whAsteh b3, 60 CTellA 304 &<t 7Haskltt. mpxeto 2 25119 2x GE slo|HE]|=3t W& H7tsle] &
A ¥ cRNAE FXMAIHT. slolB =3} &N (Hybridization solution) 40 plE &EFo]=(gasket slide)oll ¥
w3}l Agilent SurePrint G3 Human GE 8X60K, V3 Microarrays (Agilent®)ol] A &]3}itt. Zdo]E (raw dat
a)+ Agilent Feature Extraction Software (v11.0.1.1)E o]&38le] HeFn, 1 & Z} {21 gk =4
O|E1 & Agilent 5% X EZEF(Agilent feature extraction protocol)Z 3US A3t zF F-AR ol djst T
A ARE AT £ AT, Tag T2H EEd i A% 2 Vs 34 2EEA 2 FHA Al o
g WE WIAPH(KEGG) WA o]&3te] s e, s ddE FHAY BE JR| g 4 4 A7
sh= R 3.1.25 &8 A= 2 Fx).

=1
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% 2% xSt 49 B ofd Bxe] fAAT AFHoR wdel B HES AT 4 vk, w29 He
Ao ol WASE 2, ¥ A w@sE AL oulstel 4 old BANAN FPF BEE ol A
& ST 5 AT, olF Ealol ofd Bape] A9 4 BAWC FGF EE FGRR GllE BT 2ol o AuA
9 W& FAsAT, Z, A BSW ol kel A5 42 Bxpel Wiste] & 29] vherd] A7l EAG
FGF X+ FGFR #=# #-7 Akl FGFR10P, FGF21, FGF13, FGF11, FGFR4, FGFR2, FGFR1, FGFR3, FGF5,%E+ FGF12]
e Ao BA, FGFI60) WA FuAow v Uehson, Wik Aol EAG BT # f4
Aol WkH o 2 TGFbl, ZEB1, SNAIL1, SNAIL2, ZEB1.1 ¥ ZEB29] & w3k Aoz =4 Yepd AS & &

AAe] 5: WY E2E (Immunoblot Analysis) 24

7 AN 414 e B3 A gade] Szel AR 2 UehieAs delas] gahe da 2Ry
Eo ek 3 Fx).

to o

AEE A7 PBSE 2 3] AlF¥stal, Azx|Ae] TrEZ ugt Wz FF A4FA (Pro-Prep, iNtRON
Biotechnology)® d24olA fajAzt. w¥d FEE= BCA #2 (Pierce Biotechnology)el <]l
AREHATG, Uk o] diE (20 pg)S 8 WA 10 % &AF Tl Auo]E-EgolaHolnfol = Aojlx F
gapgivt. Fale dudS ) vjdgd EFoetol= 9 (Millipore) 7ol A71E AoJFQtt. o]of, =&
Ao 1 AZE Bk TBS-T T 5 % FA1" $-f(nonfat milk)Z EZ73}aL, PKC, MEK, Snail, Zebl,2 (Abcam
A}) 2 p-ERK 1/2, ERK 1/2, Bcl-2, B- ¥ (Santa Cruz Biotechnology) © W&l HZAeo vz 43| 34
b Ak AL} A 4 T oA A o] EFlrh. o]ojA] BHE TBSTZ 3 WA 5 3] /‘ﬂz—? shar Ao 1
AlZE Eet T8t Al HE2 A gl A (horse radish peroxidase, Santa Cruz)ol 33t 2 2 &A1& HIAIA

th. A& Z ECL Al¢F (Pierce)o® EES t]¥MESFIL Kodak X-OMAT AR Film (Eastman Kodak)S AR&3le] 3
2 5 E7F =E2AIZG. O AT A g E SRR AAd 4ollA 9] A FRA 2 FdS HEHS
Holx A& Esti(&E 3 3=x).

A 6: FE A & APEE AlXE (Apoptotic Cell Death)9] #4

6.1 &= A

>

Jel 2014 253 z } vﬂ% oF MEZA ol st 49l Bl o AE) 7 ofEe] wE Az
AE BEsH] st 4 [[[4-E22-3-(EgEFeave)dd |olr) |72 54 Jolm] e | 5 55 A] | -N-m &l -
2-d g d 72 5 Apm = (o] }, iﬂ‘rﬂm(Sorafemb)) EE HogEstEnresdad N N-tlo g7t 2u R e
o]g;

47 A

KR
S

(e]3t, tduF(Disulfiram)) ] F&S ATttt A8 in vitro AolA FHNeH, 7] & 4%
FEo] HA FE HY ddA HEstAY oF fEzToR ol ok XEekA gar BEE o,
4 71k HAS T G HE APEY ARE ol izt S8l

F 4
32k < Bl AA  FX(cell proliferation ICyp - half maximal inhibitory
(gell (Hisopathology) concentration)
line) 22 o d (Sorafenib, pM) ] A9 2 (Disul firam,nM)
GSPY1 Thyroid cancer; 17.24 (£ 0.5) 305.27 (£ 0.2)
Papillary
GSPY2 Thyroid cancer; 20.25 (£ 0.1) 304.38 (£ 0.4)
Papillary
GSPO1 Thyroid cancer; 9.84 (£ 0.5) 219.54 (£ 0.3)
Papillary
GSPO1 Thyroid cancer; 10.12 (£ 0.2) 209.66 (£ 0.5)
Papillary
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MEE 48 Al 5 4 % T XF dys|= 902 TAHAZ F, Lok HSAFEULEE EWNaHZA
2P Y) (TUNEL) 7] E (Promega, USA)E AFg3le] 4590, AE AX(PF s4) 2 F AL

dUTP 4 <= 3 5
TE Y FAu|AHS o) gdte] Ageta, ¥ =4 &Aw A (LSM Meta 700, Carl Zeiss, Oberkochen, Germany)<.
=4 e

o]

}3L, Zeiss LSM Image Browser AZE o] WA 4.2.01210 2 #4313},

A7 FEES A AYS F 7 d 5% AEY FE AF
= adze] 71&77F AolatA vt S glsiith(E 4
(Sorafenib)¥} &2 tAdd g (Disulfiram)e] 45 oA 3
QI & AATH(= 4 WA = 7 Fx). oo whate] A<l
% AATE. olE T o A Fa F AEF
g el GIFE FA e v, tddE oFE 9 A9 FGFR AlLd® (elE 59, PKC, MEK, p-ERK §)&
kg o] W (oS £, Snail, Zebl )& A (down-regulated) A o2 M o Z2]o] A3ty

2

[0
-
£
=
=
—

i 12 ¢ omj Jo
N

A7) A FHEE ol FGRR A5 AF 42 Avew BN A v wd As) aiv) oe B 4
$ Aotk § SASl Ueh A oulsm, el o SR 204 olste] Ba) Amel o] weh A
o} ok Augtomm A4Sl AR B A ERE AUT 5 S AR

ooz W owyel A REe YA ALstdsnt, I Bde AAS A A QoA ol @
FAHQ F1Ee BA vk E A o2 Woln], ojo] B wge] Mk AHE o] ohd Fe wulsi)

webd X owgel AA4el WMol PR P a0 Srhwel ofste] gejArin & ol

Chronic disease treatment

Relapsing tumour

Cytotoxic
cancer therapy

®  Stress-response
3% % blocking therapy

Early growing

tumaour
L)
-
Stressed cell- Mon-stressed cell-
driven tumour driven tumour
MORE AGRESSIVE LESS AGRESSIVE
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p-ERK 1/2

k1

Cellnumber

PKC

MEK

ERK 1/2

Snail
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B-actin
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10%
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