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The purpose of this study was to isolate thyroid cancer stem cells and examine whether
the sensitivity of the cancer stem cells to radioiodine is different from non—cancer stem
cells. First, we established an efficient screening system to evaluate markers for thyroid
cancer stem cells. Using this system, we were able to identify candidate markers such
as ALDH1 activity and CD326. However, they were not universal markers in all types of
thyroid cancers. To characterize the sorted subpopulations, radiosensitivity of each
fraction was evaluated. However, there was no association between these markers and

radiosensitivity.
AR TEHH
(BREHAL - M)
ELHERR T EETEE & &t
2010 10, 000, 000 3, 000, 000 13, 000, 000
2011 FF 10, 000, 000 3, 000, 000 13, 000, 000
2012 FFJE 10, 000, 000 3, 000, 000 13, 000, 000
R
T
o 30. 000, 000 9, 000, 000 39, 000, 000

BFgesr i« [E 3
B OSE - B« NRSREFRES - e+
F—U— N RRRR Y

1. WFZEBIA Y DY = DI HINDH/NSIRIEBICRE L TiE, e o

HEAT - R FRIE T 1R E LT, F SHhENHAFFHE D 23, 3 — RZIVAE R0
M X 5 BRI A%, Bt a — K P JEG], FRCARMERICK LClE, IRES R
X % ablation 2T T\ 5, I — FELD AL Wifrt ko, F-—ERBEICKGLTIZE L



ThH, BOEETLLEVSEHEN LIZLITA
DAL, ZORRIER HIREICER:T 5, I — K
BUAHDIKTIZIZ, I— R AFR—F—D
HERCRENKRE LSBT HLEN N> TND
2. A F TS OB S ik & LT
SN TE =, UL, T4, EOFRAELE
B, RICEDA A= RAAITHONT, &<
LWHEETH S DEepfifgii ) 2AEE S Tn
D
<SRRI >

FEALAR P I3 SEEE, AR R Dk
AR E L TWA Z BB TV A8,
TR, R S B I R So AR SR DRl &
FARIC,  DEEHIIE) 2MFEET 2 N REICH
NI o TE T, BRI E R RECH S
BRIZIT W2 N D IERFR 2T K - Tk
EAERT DA A L T, BOREF
OMERE, BRI OSSN TH Y |
FEESHAE A B0 b, HEHE L C X AR oK
B4y A b 6D DRI IR, B AR 2 T
DRENITI N E SN D, TR D DOILFEEL,
R 72 EIXRER Sy oMl E 2 — 7 > b
ELTZbDOTHY, HHEEOREN, S HITF
T RRHS T, FRAMRMERE O m VR E AR I 1
BHEDENMENE FHREND, TDOH, K
o DFEAIASIRIEI G L, — B IS HE /N &
TIZHEELIZE L TH, Z0OROER, BT
TS OISO EF Lo rmariiin o
AR S, RGOS & L CREEgao
1F1E & ORFEICOW T ORIFFE 2 i LD 5 4
ZEPE IR O TR,

O A BRI Y i b . —RE
— FEGAZ N BAFR R C Y, 2 OIEE 2 fERk
L TV D EMARIE— /<, BEMIZEHET 5
FII R , RRICHEEAYERE 1T 2 A
1. BRI EE RN S WERTTRENS, D
FEZSHIE « A 1 = X BN R & Badd
HDN, TNEHSNNIT D ORAMZED B
Th o, LTI B ERICEPUE & 72
DBAIZXEBENTNEDN, ZFiLeE bR
{b7pt=b3a — R h T v AR—Z—2EHE L T
RO ETTZE DO G BEEG LT DD,
I BN EIN TV o T2,

2. WHEOHEM

FODR AR AR 2 1, sk e & 3 Oy A e
DMEE L, i = — Rioh4 2zt (A%
B NERHS>TWBHEWIRHDO L &, Bk
PRI S | el 2 [FE - W 5, E
SRR T D KRy % 5 6 B ad T OFEAIIE & b
L. IO B R 2 SOED#EW, £
DA B =R LEH LT D,

3. Mo Hik

(1) R IR A AR 2 RN 72 S2BR D & FR IR
RS O~ —h — % RET D,

(2) HURBREFLRE (& L Tmb—1Kaob
JE) D OREMIEIEE R FIEE N T D,
(3) FEERMiL~ — D —IT X » TR &
W OFEMINE A 7 BE - BRELL . R v
D I RRET 21T 9 6

4. WFIEALE

() 3, HURBEEMEEZ A= o
FEER A~ — 7 — DR R 2 BibhA L7z, e
OISR EEZRET DD TFEL LT
BRS Tl bEEMERAEHEA S TWS O
X, ERE~S T ANOBIEEIT > THEEE
RRE S 2 MER 5 2 & Th 5, STED LR
MRk E v, X— R~ 7 A TOEEF KRR
PE LI A, 40D akk (FRO. KTC3
. ACT1, 8505C) \Z IR AE & 3D 7=,

WIZ, FERIMREE R EmZFF>7 L — b
& HEx ORUR R % B T I g 1S Hi 2 fH A
Ay HFEICE - T, EEHRICHT AT
= B4 NEERIEZME L, RildaE O
FECIZA 7 4 TR BIEE S LM, o X
— N~ U A CTHEZES e WHIRE TIX, A
T4 TIHIERD Lo T, T ORI
TOARAZ7 zuaA NEMKEILZ, X—F~vTUAXT
DOIEFTEREE L L <HHBET 2 HF0 6, S
JOZBIRNAICEE R TE TV D EE 2 b,
D &b, FBRENTEAT ¢ TIL, FEEH
Mz EG /A TOVDEITRBIND, IHIZZD
BRIELE LY —H— a2l G E D FIT L
> T, FixOE@iil~—>F—Zx L, A7
4 TR ERRIE L LT, FIRIMEIZRIT 28
B~ — 1 —% A7 V== T TCEBRT v
A REMLTE T,

s O~ —Fr—¢ SbhTnd
T 2 DI 2 1 HUR < ALDH1IE M % & 4 5
Aldefluorikic kv, ER7 v v A REZHNT
R~ — I — DR 21T > 72, LRC4FEEA
DIEFTERLEER VA 7 4 TTEREED R b4 5
AR IZ 3 TR B O Bt o OB 55 8
EY—T 47 L, ENENDLGETDOAT
74 TIERREDE W ERFT Lz, BIEETO L
= A, ALDHLIEME, CD326%5 DN A7 4 T
TERRRE E B WHHBI 2 R Z e R o lz, T
DL X FAREE OB Ma~ — I —o0
FEMERVIAT Z EDRHRZEEZ LN D,
LR S, ¥ _XToOMIBEcHED~—
N —IHERCTE T, £, ~— B —NEAT
ERVHIR b FEE LTz, 2D Z &1, HIR
B Tl BRI~ — b — I TER T & I R
o TWBZ &, RERMD~— N — 0



T8 L LRI,

Fio, EROEESEREMT. 7 L — b & i
B CoBRIEIL, H DR EEIIE A2 RN
HIESE 5 Z LNk D Z LRI S, Z0DJ
FBIZ K-> TR SN MIE, @ OEER &L,
ZLTX— R U A TEBRICIEA S ILIZIEEH
HEY H L7z Miaz vy, 2S£ bR
LORBOEN LA LTz, X— R~ 7 AT
SN EBEMEE A7 0 TR A~ —H —
BETa 7 A MVTEBLTRY, A7 ¢ THilE
I, KV ANV IREE A KB LT 5 ATREME
DIIRIE ST,

(2) FEi~—H—IT X > THBE L 7= L S
MR (ORRREE) 2170, m%ﬁu P D PR
iTolz, FEMREHIAICRIT 2 2 e =—TEAERIT
ALDHP™s & ONCD326M 0D 45 8 O #M A T k. ALDH™ & (8
CD326 Dy E DAL XL W b 25 LL LB~ 7273,
TR M B R D 251X ww%h@moto_@
Z s, AREE LT~ —h — & iRz
ﬁ%ﬁbfw&w&%z%mtoiﬁmv—ﬁ~
DEBRDHHE, I— R b7V AR—=F—D5
BB RONENNELEZ BT,

(3) BULE & T R bHE LS O FHURBE O FIES
% TR IZIAN B & <A, AR 2 o 72 2R

TIFE A EHREEIN TRV, Tox 1 TH7-70ks
%&%ﬁ% FRLIR IR LR 2 0 e &y Bl RS
BT HEICHE LTz, Mo~ < BIr L7z BUR IR
Mk Z a7/ —PE L, L T =M
T REREES NS CRER T D &L MR N HEEE & B AR
L, flixOEBRIFEHTEDZ LRlbhoTz,
ZOMIAE EFEOR T xa A REEEEICL D B
BTDHEAT 4 TEET D20, FIRIR
FEARRR D & OWMREFR MRS L Th .,
BICXIT AT v A EITOZENTEDH LI
ol

PLE. RBFRIC L - TS~ —h —%2%)
RIK AT N == T TEBHT veAEEHEST
L. HREEEESR O~ —h — 20 < oM
FIETAHENTEX, ZDOAZ Y —= 7 ¥ElT
fth g D2 I 1 D EEp g O EIZ © A H
=l GH EEZ LN,

5. ERRBRWLE
(BRFEARERA BRSSO
eI

HHTIEE

CMesEamse) (BE 11 1)
(DIdentification of the first ATRIP-deficient
patient and novel mutations in ATR define a

clinical spectrum for ATR-ATRIP Seckel
Syndrome.

Ogi T, Walker S, Stiff T, Hobson E,
Limsirichaikul S, Carpenter G, Prescott K,
Suri M, Byrd PJ, Matsuse M, Mitsutake N,
Nakazawa Y, Vasudevan P, Barrow M, Stewart
GS, Taylor AM, O’ Driscoll M, Jeggo PA.
PLoS Genet. 2012;8(11) :e1002945

doi: 10.1371/journal. pgen. 1002945. 3

@Functional characterization of the novel
BRAF complex mutation, BRAF00delinsil
identified in papillary thyroid carcinoma.
Matsuse M, Mitsutake N, Tanimura S, Ogi T,
Nishihara E, Hirokawa M, Fuziwara CS,
Saenko VA, Suzuki K, Miyauchi A, Yamashita
S.

Int J Cancer. 2013 Feb 1;132(3):738-43
doi: 10.1002/1jc. 27709. &t

@ Imatinib enhances docetaxel—induced
apoptosis through inhibition of nuclear
factor- kB activation in anaplastic
thyroid carcinoma cells

*Kim E, #*Matsuse M, Saenko V, Suzuki K,
Ohtsuru A, Mitsutake N, Yamashita S.
*co—first author

Thyroid. 2012 Jul;22(7):717-24.

doi: 10.1089/thy. 2011.0380. &t

@Copy number alteration and uniparental
disomy analysis categorizes Japanese
papillary thyroid carcinomas into distinct
groups.

Matsuse M, Sasaki K, Nishihara E, Minami S,
Hayashida C, Kondo H, Suzuki K, Saenko V,
Yoshiura K, Mitsutake N, Yamashita S.
PLoS One. 2012;7(4) :e36063

doi: 10.1371/journal. pone. 0036063. & A

GMutations in UVSSA cause UV-sensitive
syndrome and impair RNA polymerase Ilo
processing in transcription—coupled
nucleotide—excision repair.

Nakazawa Y, Sasaki K, Mitsutake N, Matsuse
M, Shimada M, Nardo T, Takahashi Y, Ohyama
K, Ito K, Mishima H, Nomura M, Kinoshita A,
Ono S, Takenaka K, Masuyama R, Kudo T, Slor
H, Utani A, Tateishi S, Yamashita S,
Stefanini M, Lehmann AR, Yoshiura K, Ogi T.
Nat Genet. 2012 May;44(5) :586-92

doi: 10.1038/ng. 2229. & FHH
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®miR-196a downregulation increases the
expression of type I and III collagens in
keloid fibroblasts.

Kashiyama K, Mitsutake N, Matsuse M, Ogi T,
Saenko VA, Ujifuku K, Utani A, Hirano A,
Yamashita S.

J Invest Dermatol. 2012 Jun;132(6) : 1597-604
doi: 10.1038/jid. 2012. 22. & AT

(@DThe FOXEI and NKX2-1 loci are associated with
susceptibility to papillary thyroid carcinoma
in the Japanese population.

Matsuse M, Takahashi M, Mitsutake N, Nishihara
E, Hirokawa M, Kawaguchi T, Rogounovitch T,
Saenko V, Bychkov A, Suzuki K, Matsuo K, Tajima
K, Miyauchi A, Yamada R, Matsuda F, Yamashita
S.

J Med Genet. 2011 Sep;48(9) :645-8.

doi: 10.1136/jmedgenet—2011-100063. A F

®Absence of common activating mutations of
the epidermal growth factor receptor gene in
thyroid cancers from American and Japanese
patients.

*Ricarte-Filho JC, *Matsuse M, Lau C, Ryder M,
Nishihara E, Ghossein RA, Ladanyi M, Yamashita
S, Mitsutake N, Fagin JA. #%co—first author
Int J Cancer. 2012 May 1:;130(9):2215-7;
author reply 2217-8

doi: 10.1002/1 jc. 26267. &HA

©®Dedifferentiation of human primary
thyrocytes into multilineage progenitor cells
without gene introduction.

Suzuki K, Mitsutake N, Saenko V, Suzuki M,
Matsuse M, Ohtsuru A, Kumagai A, Uga T, Yano
H, Nagayama Y, Yamashita S.

PLoS One. 2011 Apr 27:;6(4) :e19354.

doi: 10.1371/journal. pone. 0019354, Z&Ht

(9Induction of micronuclei in germinating
onion seed root tip cells irradiated with high
energy heavy ions

Takatsuji T, Takayanagi H, Morishita K, Nojima
K, Furusawa Y, Nakazawa Y, Matsuse M, Akamatsu
S, Hirano N, Hirashima N, Hotokezaka S, Ijichi
T, Kakimoto C, Kanemaru T, Koshitake M,
Moriuchi A, Yamamoto K, Yoshikawa I.

J Radiat Res. 2010;51(3) :315-23.
https://www. jstage. jst. go. jp/article/jrr/5
1/3/51_09028/_article #aifT

miR-195, miR-455-3p and miR-10a( *) are
implicated in acquired temozolomide
resistance in glioblastoma multiforme
cells.

Ujifuku K, Mitsutake N, Takakura S, Matsuse
M, Saenko V, Suzuki K, Hayashi K, Matsuo T,
Kamada K, Nagata I, Yamashita S

Cancer Lett. 2010 Oct 28;296(2) :241-8
doi: 10.1016/j. canlet. 2010. 04. 013. A
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