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The aim of this study is to isolate and identify oral cancer stem cells (CSC) that are
considered to be involved in tumor recurrence and metastasis, and to develop the
therapy specific for CSC. Various cultured oral squamous carcinoma cells contained
SP cells that are included in side population and considered CSC, in 0.04 — 0.4% of
total cell population. The ratio included had a tendency to be increased in cancer cells
overexpressing cyclooxygenase-2, cisplatin-resistant cancer cells expressing multidrug
resistance gene MDR-1, and cancer cells showing poor differentiation and high

invasiveness. There is a possibility to find out a clue for specific therapy by using
these CSC-like cells.

AR E R
(EHHAL : 1)
BB A e s

200 9 7, 300, 000 2, 190, 000 9, 490, 000
201 0 3, 300, 000 990, 000 4, 290, 000
201 14 3, 400, 000 1, 020, 000 4, 420, 000

R

FEE
&t 14, 000, 000 4, 200, 000 18, 200, 000

WFFEsy 8« [E SR
BHFEDOSE « fH - H5 - SRR T
X—U— R EEREE T

1. WFFEBRAE 4 )OS 5t N EF L TR, TOEDERIL, 16K
(1) BEEEERFEICB W T, ARG RE RS DOPEIRIRIC X > THEF L, IRFIEPIE %2
FIfriE7 OB LY . RATHAE R IR IRTEMEE O S VEMEIC LD RIS
Bizm EL7=b oo, 5HEEFERITIDT ML DOHEARRRIC L D EE X BN D,



Q) =0 &) 7EMEEO SV
H1o0FZFELT, IHHFEACERLE 2
ke b B FELERE L H T 5 il
(Cancer stem cell) NEH SND XK 927
7o T, AR E 7 MDR-1 C
»5 ABC T v AR—HF—|Z L5 EHHFPEH
L2 A L TR, JUBAIR SR IR
s L, ARERCEBICEET 5 2 &R S
nTns,

(3) JEEEIRT D 7= OITIT., A A Y
ELEBRAMAETHD EEZ D, TTI
PR, KA. MBS, FLIE S Clrdpmasi
JRDIFENHRE S TWB, DEEE T+
Sy B DMTIE IR o TR,

2. Mo E®

M 31 2 asfia o B - FE, B X
O 21 A SRR 21T\,
R R SRR EVE D BRARE & i D,

3. WFED NIk
(1) 7 e V- b RO B RS M 351 % R
s el 0 3 e

M e B mRE i Mia (SCCKN, SCCTF,
KB, OSC 72 &) 7>5 Hoechst33342 & i
7= FACS 12 £ ¥ SP(side population)#ifz o
TBEELIT S, BT, NI NRIVEIZLY
SPHIlECTHD Z L E2RIET D,

(2) COX-2 & %81 KB/COX-2 M= 3 1) % ¥
AN 0D B

COX-2 Z&{xE A L 7= KB filfa (KB/ COX
-2) NI E A A L TWD 2 b,
KB/COX-2 & #ikk KB l231F % SP fifao b,
RERPT D2 LICL 0 i COX-2
DOREE RFT 5,

(8) X— R~ 2ITHBIT D EETREEDFHE
JEESHAE I, 10,000 EFEEE O/ E oD Ha B hE
Lo TX— R R IEGEZERT D Z
EMTE D, Flx OEOBEMREGMEEZ X —
~ DAL, AR BT 5,

(4) MIEHEAEEER TOMIR OB
FEERAIALIT bFGE, EGF % & {o I iG 5212
BWTEZOMEEZMERF T2 Z LN TE D05,
v R VRINIE 2 B TR R A R TR L
7e%a . WE LEEeiia X 7 F ) A
MZMET 2 b ILTWS, £ Z T
faJEHE & LB DRIEIZ DWW T, b~ —
— TV A MrT7F o, E-F~NY &
Neutrophil gelatinase-associated lipocalin
(NGAL)# B & Syt Atk LUy =
AL T Hy FTHRRT D,

(5) HUmAIMINE A R - LA s 2RI 3

T B O [EE & Ay

AT T F U O R RO RS e
ZVERL L. RS 0D A7 JHE 2 S RRAM R & ELie
M7 %,

4. WFFERR R

(1) SCCKN, SCCTF, KB, 0SC-19, OSC-20
(ZI%, BRI L E 2 DN DT R VR
P> SP AR 0.04~0.4%FRE & EN TV 5
ZENHLMNE o, FOSEOME
10,000 {2 NOD/SCID ~ 7 A 24 L 7= 23,
IS RRIZIZE S 2o 7=,

(2) EEEMECEBREOm W 7 a A X s
F—E(COX)-2 F %8 KB/COX-2 X, kD
KB/Neo |2t~ SP 43 lilc & £ 5T 83
IV PERI A 2.5~4.6 5% < & ATV,
& 512, KB/COX-2 1% KB/Neo (Z kb~ fasg
Hfl~—h—n 1oL E 2515 CD44 D3
BRE»oTe GalEZO), Lo,
KB/COX-2 (Zy@apiflatkiiie & LTt
EETLHZENRBENS, L., SP 4y
BB 2B Eryr €T A4 ThHD
CXCR4 MHEMIaRIZIZEZ=R LR > T,

(3) OFER Rl H1 B350 Sa-3 &
FEDOVATTF UMmEME H-1R, Sa-3R iZ
14~28% D E\ T R 2 LM SP 4yl &
AL TW/=,Sa-3 & Sa-3R Tix SP &H |z
W72 o 7275, H-1R 13 H-1 12k, 1.6 %
D SP Ay A & A TN, —J7. SP 4y
\ZE1F % CD44 Bt CXCR4 Bl a1
H-1 & H-1R OMITIZZER 72 > 72705, Sa-3R
1% Sa-3 12t~ 17f4E -7, H-1R & Sa-3R
1AM > % MDR-1 &5+ % m 3,
LTWAZ NG, AT F UMt
I IXHR R RE O @ O e AR e 3 & &
NNTNWD I ERREZIND,

(4) SCCKN, 0SC-19, HSC3 % H\\THr7zIc
VAT T T MHERIE & AR U (I 2~5
%), M~ — 57— T % Oct4, Nanog,
BMI, KIf-4 B4 ~70, Bk L OfIz
B B0 2% RNTERE R hoTz, b 35
OMHERI T MDR-1 AR SN2 0o
2 Eenn, EEMARREEIC X MDR-1 5$E
DUWHATHD EEZBND,

(5) yEpMlL & ERz - FEERAT(EMT) 0 B5H
DRIBENTWD Z &b, Bk R
5 HOMER Y B g EME (Graded :
SCCKN, HSC-2, OSC-20; Grade 4C: HSC-3,
SC(C25, OSC-19; Grade 4D: HOC313, TSU)
TiX Grade WHEARGLENETT 2L E D
\Z E-B R~V . NGAL B35 L,
2 N-B RAU URBNERT 5 GRstE s
@), ZnbHaoF > 0SC-20, 0OSC-19,



HOC313, TSU (Z%f L ., e~ —h —
Td % Nanog, BMI, CD44 ¥ & ~7- &
Z A, Nanog lZW DM S REL A5
nN7noi=sn, BMI,CD44 (LM Mto &y
HOC313 & TSU T BT HMHEmMB A S
iz,

6) £ NEFEZTF /YA Mk bE R
—< 7 A )L AHPV) 16 ® E6E7 Eint&H 5
WEZAE R CDK4, cyclin D1, b7 X7
—VPWIREE 2B 8 AT D &AL
MEAELND, 2O B ICEER
+ T 5 HRAS H 5 % EGFR & MYC %
BABE A5 L 100~10000 5 oK Rl
W& X— R= U RRFE EREIERS
nNod GaXxETD), T o EmMe L
TOMREAT HDEPRBTTH D,

5. F/pREinLE
(WFZEfR . AFge o K ORI ZE 8 12
=Y

UdEssam ) (G4 1)

OO Yusuke Zushi, Mako
Narisawa-Saito, Kazuma Noguchi,
Yuki Yoshimatsu, Takashi Yugawa,
Nagayasu Egawa, Masatoshi
Fujita, Masahiro Urade, Tohru Kiyono:
An in vitro multistep carcinogenesis
model for both HPV-positive and
—negative human oral squamous cell
carcinomas. Am J Cancer Res##i £
2011,1(7):869-881.

@0 Takashi Hiromoto, Kazuma Noguchi,
Michiyo Yamamura, Yusuke Zushi,

Emi  Segawa, Kazuki Takaoka,
Kuniyasu Moridera, Hiromitsu
Kishimoto, Masahiro Urade:
Up-regulation of neutrophil

gelatinase-associated lipocalin in oral
squamous cell carcinoma: Relation to
cell differentiation. Oncol Rep #E#iH
2011,26:1415-1421.
DOI:10.3892/0r.2011.1429

@UEmi Segawa, Hiromitsu Kishimoto,
Kazuki Takaoka, Kazuma
Noguchi, Susumu Hashitani, Kazunari
Sakurai, Masahiro Urade: Promotion

of hematogeneous metastatic
potentials in human KB carcinoma
cells with overexpression of

cyclooxygenase-2. Oncol Rep & #t A
2010, 24:733-739.
DOI:10.3892/or_00000915

@Nao Ohtsu, Kazuki Takaoka, Emi
Segawa, Susumu Hashitani, Kazuma
Noguchi, Hiromitsu

Kishimoto, Masahiro Urade:
Antitumor effects of inhibitors of nitric
oxide synthase or cyclooxygenase-2 on
human KB carcinoma cells
overexpressing COX-2. Oncol Rep ##Ht
A 2010,24:31-36.

DOI: 10.3892/0r_00000825

(F¥&) G134

O FIERE, BO -8, (Wkrmtt, SHEHE
Iro bl EAR TS, R - N
Ve - Bl 2 Wi 275
F UM 351 2 SRk H % A ATP7B
DFEL L Z OB 5 O/

55 48 [\ B A O PRk 2 P AT R
(2011.11.19, T-%)

© BRI, BO 85, iR, mhd—
B WISESE, EAMTE., VRS - A
WAibe NIEE 7 ZF 4 FHTK) %
Nz AR A OHPVEGE, ettt L
FiRAT
% 48 [l H AR O e R P i RS

(2011.11.19, T-%)

® Kazuki Takaoka, Sayaka
Hidaka, Sususmu Hashitani, Yusuke
Zushi, Michiyo Yamamura, Emi
Segawa, Kazuma Noguchi, Hiromitsu
Kishimoto, Masahiro Urade: Effect of
NOS inhibitors and CXCR4 antagonist
on tumor growth and metastasis of
human adenoid cystic carcinoma
xenografted into nude mice.
20th International Conference on Oral
and Maxillofacial Surgery (2011.11.2,
Santiago, Chile)

@ YusukeZushi, Kazuma Noguchi,
Michiyo Yamamura, Kazuki Takaoka,
Kuniyasu Moridera, Emi Segawa, Shin
Okui, Hiromitsu Kishimoto, Masahiro
Urade: An in vitro multistep
carcinogenesis model for both HPV
-positive and -negative human oral
squamous cell carcinoma.
20th International Conference on Oral
and Maxillofacial Surgery (2011.11.2,
Santiago, Chile)

® BHEIHEST, BO 85, iR, mk—
B RSP, WIseE, B K B
ATE, HHHER - Rkt NEEE S
7 F %4 FHTK) Z H 7= 0 O
HPVIGE, YT 7L OfiftT
55 56 [B] (1) HAROEEAR 2 iR

(2011.10.21, KBX)

©® WwllsesE, o5, ks, R
I, AT, FAHERR © AR R
A oo BRz - ERAT (EMT) 2k
5 zyxin®DEH 5.




©)

0

25 70 [A] B AR 2R 2 (2011.10.5,
24 R)

Michiyo Yamamura, Kazuma, Noguchi,
Emi Segawa, Yusuke Zushi, Kazuki
Takaoka, Hiromitsu
Kishimoto, Masahiro Urade: A
functional analysis of zyxin in
epithelial-mesenchymal transition of
oral squamous cell carcinoma. 16th
European Cancer Congress (2011.9.25,
Stockholm, Sweden)

Kazuma Noguchi, Takashi Hiromoto,
Michiyo Yamamura, Yusuke Zushi,

Emi Segawa, Kazuki
Takaoka ,Kuniyasu
Moridera, Hiromitsu
Kishimoto ,Masahiro Urade:
Up-regulation of neutrophil

gelatinase-associated lipocalin in oral
squamous cell carcinoma: Relation to
cell differentiation. 16th Kuropean
Cancer Congress (2011.9.25, Stockholm,
Sweden)
Attt BP0 —8 . W9, & —
B, BEEIES, BEARZES ., EAMIE.
HEHERS g AL 2 35 1 B Zyxin D 38 H
B L OBEREDIRET
5547 [ H R O PSRk R TR S
(2010.11.13, &%)
BEARZEL, BO—, IR, W
F. A, BEARTE., MR - N
e - B R R Z 81 2 NGALO 5L
5547 [ H R O PSRk R T TR S
(2010.11.13, &%)
WlsE, oS, A, &hd—
B, BEEIES . AT, B HE.
HUHERR R iR 2 51 5 EMT
marker & L T Dzyxin DFEEL
%5 55 [B] (1) HARDEEAR 2T RS
(2010.10.16, T-3£)
FEAZES, B0 —f5., W93, BHR]KE
I kHa e, EARTE, MR - F
o B DI - L E BT D
Neutrophil gelatinase-associated
Lipocalin (NGAL) D ¥ 5
%5 64 [5] NPO {5 A\ H A 1 ERL 22 A AR
2 (2010.6.25, L)
AEbind, Be e, sERIE, B
TR, e — A, R - SR RE A
HT 25~ U ARGCEEITK T % CXCR4
FEHUA & NOSPH A o JE 5 5 4 L O
FTI 2R
%5 64 [5] NPO {5 A\ H A 1 ERL 722 Ak AR
% (2010.6.24, FLIRE)

. WFFERRR

(D) WFgefs

THH HEY (URADE MASAHIRO)
FEERIRT: - R - %
WgeE T« 70104883

Q@) W srins

0 —8 (NOGUCHI KAZUMA)
SLEERIKRT: « R - GERD
WFIEEF 5« 50309473

B4y (HASHITANT SUSUMU)
FEERRS - EE - B
Wrge 25 1 00330449

FEA #WmF (KISHIMOTO HIROMITSU)
FLEERRY: - R - WG
Wrge 25 1 30291818

(3) WFZEtH 138

W)l ZE2E (SEGAWA EMI)
FEERIRY: - = - B
WFgeE 5« 00553778

9w M (ZUSHI YUUSUKE)
EER KT - [0S - Bh#
g5« 80581206

BEA ZEH (HIROMOTO TAKASHI)
LEER KT - B - KFERE

(WAt (YAMAMURA MICHIYO)
EERIRE « B - KFRA



