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UM S5 U(classical PTO)2 O{ZLHO| ZatM 5 A(follicular variant
of PTC) OFH0| 71 CHEXO|C}, ZH44 O] ARt BAS RSt
RET/PTC-RAS-BRAF-ERK A5 AZ0| &M43IE Eoff 24 Feo
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HO| E2E UEIA=H, tHE22 ZY0| SEFTALLHE RAS(38.2
%), DICER(7.3%), EIF1AX(5.5%), EZH1(7.3%), SPOP(3.7%), IDH1(1.8
%), SOS1(1.8%) RS & SHHOIE 2= AS HUSIATHIAH E).
0[2{et RAS 0]2| Rt #10|S2| ZXt= 7IZ0 L2fTl MAPK & PI3K
2T Z2 0[29 (2] THE Z=7} g Ol (I 15| Elo|
glél‘ _l?l__E_ 7|04°I- 7-[i onIoI- A OI7-|I|:_|-

T O gt=el ZSE[GI0IM 13702 HAREY Zheiid 0=t 147H2
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NO= FHYoIU L, & BY 719 ZXt +E0M S| RAHIS HRISIAUCE

FHATSY UM HELL R S0 oM = eh=21S ez
THRTH X RNA AJEY 2MS AeH 377t 220 SEEACHIL.
R RS ZHATSY T EA0((91.7%) SEHLEZ TERT HOIE
X RS ElsiR, I—’.-E— I °*E17‘| TERT Z22E{9| H %EEOI%”J

MHHH°"E MEZ0| ULt 5t EH

15101 9191} OJ2/Et 27 TERT HOP}
ZAH omorouu %—I 219 2 2240 E40| 25 928 g 298
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TCGA g7[1]2] =235t M1t 5 StLt= 71702 REXL &S AL 7[5
510 ZHM Q=S BRAFV60OE-like(BVL)XE RAS-like(RL)Sl & 7HX]|
EXL M oF&d(molecular subtype) 2 255610] HMAISH Z40[ULCE,
BVL AIZZL{A0A RLOY HISH MAPK, PI3K2} 22 =2 MEMSHE H=2
7t 2gste| 0 9 A 2351 2 STXIS W0 AL U FH
A 22 S &0I5tRALE EESH BRAFV600E L BRAF, RET, NTRK1/3
SRTX} HPES HO|H, YHHO = MYPYX Zdd RF0| 0]of
SHESIICE. RL AL XM= RAS & EIF1AX H0|, PAX8-PPARG, FGFR2,
THADA &R TXI2E 20| UUL, CHTHRO| O ILHO| LM FF0]
SIS, M2t |MXE A|ILME HIEC R O IHEH ZAM ZUS
MHEFSIAS W, s LM SFL oFgez 2R 50 Q= 0{Z2HO|
U RFU0| M HZACZE BRE 5 US W22 HASIACL

O LIO[7t §t=2Ql IS E AA2]0ME e SF#EE OfL2t o
THE! 24 S 8 248 A= BVL 3 RL A|LXeH= 7250
2 OZ IHE 2 SU0] siEdste Ml Bl ordS SelIsiR N 0|1
non-BRAF-non-RAS(NBNR)O |2t MIAISIZCE DICER1, EIF1AX, EZH1,
IDH1, SPOP, PAX8-PPARG, THADA S8/ A} U= A2 NBNR Al
LIXZ 2Lt NBNR A|ZLIXE= BVL, RL A|ZLIX0] H|5H R 4=Z9
MAPK A1S 23S HO|H ZhadM 235t U THAF 2 8K U2 HE
o ASS SOlsIFCH 5t BVL, RLY 2| BOHE Mo| 2 ZiAM 9
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FE Flog0f 20t EHel
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EXOZ HotHM SY| 543 Y| HFok= ERE 7HsoM ATt
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20149 TCGA HH 0|22 23 AMof TSt XML F7IME 242 018
ot TS0 YHEEACH StAHMAS] FUAE EHE THE 2o HIS
T HO| 2EHO| HOH £ 2 FUHO| FMX= BRAF, RAS ¥ 8%
XIO|C. CH2 REMICH 7 IME 242 Sol MER & Y H0| REES

SIIZ|QICL 0|2f3H IRt H0|9| His 2af2rAlMeto| Xx|5Hx
2} Ct2C} TERT Z2 2 E HO = £5| BRAF EE=RAS HO|2L &I &
42 sy T 7HE 25t HO|O|C, 23t AMte] HAL
M EMS QTR L& THEO| [f2t BVL, RL == NBNR A|ZLXE 23

2 2= QUL 22| A OUAME Mz CHE RTAT SHH0|E HEO0| o,
MAPK Z2E Zaist M Z41 3 FEM0 HAE M2 W MS d2E
NBNROIIA RL, BVLE Z+5 HTIMO 2 2Hsik|= IS HO0|H, 542
HL SAXNQI S S ZSICH E2Q AIMICH G7|IME 2N 7|22 U2
E51ZHMoto| XXISHY 222 WM Matst 2XHHOIZ MO 0|52t B
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(2] 2akzaMeoiMel of a0l His

cPTC, classical papillary thyroid carcinoma; fvPTC, follicular-variant of papillary thyroid carcinoma;
FA/FTC, follicular adenoma/follicular thyroid carcinoma.(modified figure from Song YS, Park Y).
Genomic Characterization of Differentiated Thyroid Carcinoma. EndocrinolMetab(Seoul) 2019:34:1-10)

WETE, TCGA

FAIFTC, Yoo of sl FAFTC, Jung atal
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Nk
Ho

Follicular and Papillary Thyroid Cancers. PLoS Genet. 2016; 12(8):e1006239

w

. Cancer Genome Atlas Research N. Integrated genomic characterization of papillary thyroid carcinoma. Cell. 2014; 159(3):676-690
. Yoo SK, Lee S, Kim SJ, Jee HG, Kim BA, Cho H, Song YS, Cho SW, Won JK, Shin JY, Park do J, Kim JI, Lee KE, Park Y}, Seo JS. Comprehensive Analysis of the Transcriptional and Mutational Landscape of

. Song YS, Lim JA, Park Y). Mutation Profile of Well-Differentiated Thyroid Cancer in Asians. Endocrinol Metab (Seoul). 2015; 30(3):252-262

4. Liu X, Bishop J, Shan Y, Pai S, Liu D, Murugan AK, Sun H, El-Naggar AK, Xing M. Highly prevalent TERT promoter mutations in aggressive thyroid cancers. Endocr Relat Cancer. 2013; 20(4):603-610

5. SongYS, Lim JA, Choi H, Won JK, Moon JH, Cho SW, Lee KE, Park Y}, Yi KH, Park D), Seo JS. Prognostic effects of TERT promoter mutations are enhanced by coexistence with BRAF or RAS mutations and
strengthen the risk prediction by the ATA or TNM staging system in differentiated thyroid cancer patients. Cancer. 2016; 122(9):1370-1379

6. Moon S, Song YS, Kim YA, Lim JA, Cho SW, Moon JH, Hahn S, Park DJ, Park Y). Effects of Coexistent BRAF(V600E) and TERT Promoter Mutations on Poor Clinical Outcomes in Papillary Thyroid Cancer: A

Meta-Analysis. Thyroid. 2017; 27(5):651-660

7. SongYS, Yoo SK, Kim HH, Jung G, Oh AR, Cha JY, Kim S, Cho SW, Lee KE, Seo JS, Park Y). Interaction of BRAF-induced ETS factors with mutant TERT promoter in papillary thyroid cancer. Endocr Relat

Cancer. 2019; 26(6):629-641

8. Jung SH, Kim MS, Jung CK, Park HC, Kim SY, LiuJ, Bae JS, Lee SH, Kim TM, Lee SH, Chung YJ. Mutational burdens and evolutionary ages of thyroid follicular adenoma are comparable to those of follicular
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