P75 neurotrophin receptor expression is a characteristic
of the mitotically quiescent cancer stem cell population present
in esophageal squamous cell carcinoma
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BE

BHHY

IR OFR LI & 2 iHilE (Cancer stem cell; CSC) 723, JGEIEHMEEZA L, F
XV EVEBRELZ b ORI TH D EHE SN TW5D, Bx OO BIL, BiER¥ E
R (Esophageal squamous cell carcinoma; ESCC) (287 %, #ikHEaMunz ., CSC
v ==L LTHEINTWD p76b =a—1 bu 7 0 UZRFIK (p75 neurotrophin
receptor; p75NTR), CD44, CD90 DOiffifak i CORBUZEKE S X RET 2 HiEx Ao H
FTZLThHD,
FEBLOHEE

AEHNZIER & 72 56 fER O ESCC A% Cancer stem cell ~—#—35 XV Ki-67 T
2 HYLa T 5 Z LIk, pT5NTR REMMIEIZ < & p75NTR Btass X v H5E &
HEEDERNZ ERghoTo, WIZ, ESCCHilatk (KYSE #ifid) 75, p75NTR B L
CD44, CD90 D3¢HL%E & LT/ Lol 2 W CERZIT o 7o, opfiiuEE s 1

(Nanog, p63., Bmil) <°_kZHHEdAHES#E 5 7 (N-cadherin, fibronectin) DFEEL L
V%, Real time PCRIZ L VT35 &, CD44 Btk £ 7213 CD90 BEEME L v &, Zi
5 DOFBUZN D0 6T pTbNTR GHEMIL CHEICEBIZ FRBLNEm N2 LB nhole, &6
(2. p75NTR BEPEMBAERL, CD44 Btk 7213 CD90 BB IZ <, in vitro TH
BlZEmWhWarn=—FEREa L, v~ 7 ZA~OMEBHEIC L > THARICEWIEG KR Z
L7z, E61C, PUBANCKT A2 MTT BRI X 0 45 &, p75NTR Bk
X, VAT T F K LARBICEWVIREIEA R Lz, $£72, 8EMiakkiz VT, p75NTR-
BE/CD44 [2ttds KO pT5NTR-FE/CD90 [ KYSE filaid, #1EIcdH oMl aE
IZEWHRTEHEEN TV,
w

[/
o

INBHOFEEND BER T EREICEO T, pTANTR FBUZ LS T, L 0 fEpilfuks
FrtERE < S HIC K 0 EIEIICH 2 M0 2 2 < S Eohiltef 2852 35 2 & ¢, i
HLHZDEST D LN TED I L AR T 5, LT, ZORENBIIEE ITH LWzl &
WERICB T DN Z Rt T 52 L e d L b D,



1. Frim

ITEDRFZEIC LV | EE#ilE (Cancer stem cells; CSC) @ 9 b, —#BIdMifE &k
HZH 0, TN OIHMEFRERIESC LV BWRBEEZE T2 RSN TWD (1,2),
p75 == —nu hr B UZFIK (p75 neurotrophin receptor; p75NTR) X, 18 FRZ OILE
JETHILTEY (3,4), F7-RiER T EFEFE (esophageal squamous cell carcinoma; ESCC)
IZHBWTH, p?5NTR (FE\ 2 v =—TERREECIEIS I A RE 2 7~ T IR RIS R BL L T D
ZENWRERTWD (5,6), —J7, CD44 (7) ®CD90 (8) &, ESCCIZHBW\ T, MV
TG RRE A e & A T D MIIUAE 2 Frid D1 2 mip il ~ —  —Th 5 L iE ST
Do LMLARBG, WFROBMEHIRBW T, Mlas &AW TOREHRE TRV, K
WFED B B9I1%, ESCC 12817 5§ ik g itfi a2 [FE 3 5 72D D, p75NTR <° CD44, CD90
DREBEXEZFETHIHTH D,

2. MEtEHE
2.1. #HfE~A 7T LA

LIETo@E (9) FARIZ, 1990 475 2008 £E DI M B TUIBRIN 21T » 7o il /¥ LR
BN LTZ 56 A BAERk~ A 7 a7 A ZVERL LEH L7z, 2BNIRIGFik
REAT SAv, AEBSEIE Ao 7o, BB P RAEIE 29 20 H Th o7z, HMEDS 50 i, Lok
6 HlTHY ., FHFEEIT 62.8 i Th-o7-, TNM 2358 (Ver.6) (ZX V. Stagel 7 6 fil,
StagelIA 73 15 4|, StagellB 73 5 5], Stagelll 7324 i, StaglV 28 6 5l TH -7, 3T
DR MFEERIEGN TN Y B TH Y . TR TOMER CTEREEE U o HJi b & Ok
STz, 56 FEBIT O 36 JERI THiEIZ CDDP & _— R & L7 LBIEDSE I ST
Too ZNUHORGEHL, BILKRFHNOMEEZEESOKR AR TR IR o7 #20-57),

2.2. AR Rt

TR 1T PT Kit67 BUiA (dilution 1:100), #3177 F -4 2 I —B Wik
(dilution 1:200, Abcam Ltd, Cambridge, UK), i & + p75NTR € / 7 1 —F LIk
(NGER5; dilution 1:100, Abcam), #it k CD44 €/ 7 o —F L4k (156-3C11; dilution
1:400, Cell Signaling Technology, Beverly, MA, USA), fit + CD90 & / 7 v —JF Lk
(EPR3132; dilution 1:100, Abcam) % — KA & WTHEAH L7-, &%t 1% Envision Plus
kits. horseradish peroxidase, 3,3'-diaminobenzidine (DAB; Dako Cytomation, Kyoto,
Japan) =i LB Z 72 o 7=,

p75NTR <° CD44, CD90 MEMladi=o. Z oMM o MlE X, EAER &R LI 3
B¢, ARERDH OBGEARL OFIG & 5 Ui, B 0 720C 5%LL B Hila 4
RBOTHEIT, Z OGN~ — I —RBGME & ER LT

Ki-67 labeling Index Z i3 %7292, Bond III automated immunostainers (Leica
Biosystems) % i\ T, Ki-67 (brown)/p75NTR (red) % 721% Ki-67 (brown)/CD44 (red)? 2
BRI E B T /o7, Ki-67 labeling index (Z&X%IG %D 9 H, Ki-67 DY A



PERE OEIE & EFE LT,

2.3. b MRERY LB L
b NATERE EEgEMa (KYSE-30, KYSE-140, KYSE-150, KYSE-220, KYSE-510,
KYSE-520, and KYSE-790) % Shimada © (10) (Z &> T2 Z41, Shimada b DO#H
Y2 5% fetal calf syndrome (FCS) (Gibco; Grad Island, NY, USA) %z ¥l L 7=
Ham'sF12/Roswell Park Memorial Institute (RPMI)-1640 medium (Wako, Osaka, Japan)
TH#E L7,
24. BRMAREHUR OB LMY —F 17
BT RO FEBUR O H X FACS Cant II flow cytometer (BD Biosciences, San
Jose, Calif, USA)&# H W\ T, £7-fifm>Y —7 ¢+ > 7% FACS Aria II cell sorter (BD
Biosciences, San Jose, Calif, USA) T47\ ., BD FACSDiva software (BD Biosciences) Cfi#
Mr#17-72, Fluorescein isothiocyanate (FITC)- %7-i% allophycocyanin (APC){Zi# &
J 7 m—F <y Afit k p75NTR Hi/k (clone ME20.4-1.H4), #itk k CD44 #ifk (clone
BD105)(% Miltenyi Biotec (Bergisch Gladbach, Germany)»* 5 AT L7z, FITC-Z#%<€ /
7 a—F )~ Atk b CDI0 (clone 5E-10)Hif& 1L BD Biosciences (San Jose, Calif,
USA)/»H AT L7, FITC fE#kbtikix, CSC £hli~——OBHIZMEHR Lz, 714 Y%A
7'ar hr—/L & LTAPC- or FITC £k~ v X IgG Hifk (Miltenyi Biotec) & H L 7=,
K #& i % . phosphate-buffered saline (-) (PBS (-)) T— L L. 0.25% trypsin-
ethylenediaminetetraacetic acid (Invitrogen, Carlsbad, CA, USA)%Z Fi\C &7 L — k
D2 DHIEE L, 0T 2 — 7B L& D T2, B A2 EE U B A B 2% FBS iR
N PBSCG)THAMR L. FITC £ PR E 721% Isotype control Hiikz Mz, KT T 4°C 30 4
R SE 72, 2%FBS W PBS()T 2 EWE L, MEARLI-OL, SEHlaERET L7
»IZ T-aminoactinomycin D (7-AAD; BIO-RAD Laboratories, Richmond, Calif, USA) % <
>z, Flow cytometer C, T L OWIIL Y — F&1T o7z, Yo 7RO 5 BEGIEMAD
DEIEDN 1%L ETH o726, EOMBIKZ B & EF&R LT,
KYSE-30 /% p75NTR-[5£/CD44-fztE, p75NTR-[2ME/CD44-B5t, p75NTR-f&14:/CD44-
Ehod 3 ORI EIZSrEE L . KYSE-140 (£ p75NTR-[5E/CD90-F5t, p75NTR- [t
/CD90-[2PE, p75NTR-F&1%/CDO0-B51E, pT5NTR-[&1HE/CD0-FEMED 4 DDl 53 Bl 53 i
L7,
2.5. RNA #iHH4, cDNA &%, real-time PCR
Y — M@ )» & TRIzol Regent (Invitrogen, Carlsbad, CA) % FV T4 RNA ZfhiH L 7=,
PrimeScript 1st strand cDNA synthesis kit (TaKaRa Inc.,Kyoto, Japan) % fff L cDNA
ZVERR L7=D 512, the quantitative polymerase chain reaction (QPCR) &t %17 - 7=,
cDNA ¥ > 7 /ViL, SYBER premix Ex Taq II (TaKaRa Inc., Kyoto, Japan)Z f\ T, an
Mx3000P real-time qPCR system (Agilent Technologies, CA, US)|Z & v Hilig Uf#hT L 7=



(11), 774 ~—ESFE, Tablel |27, ZAZNOMALSE O mRNA FEELL~/10E,
AACTIEIC K- T, GAPDH O38iz FEAEIC U, Wi~ —F —f2Mfilaz KL U CRilE
b A Pt LTz,

2.6. 5t A JE BT
IR O fEHT 1L, Cycle TEST PLUS DNA reagent kit (Becton Dickinson Inc., San
Jose, CA, USA)Z H W CHLE L, FACS Cant II TH|E L. FCS4 Express Cytometry
(Becton Dickinson Inc.) CEMT &2 1T > 7=,
2.7. HUmAImEARYT
FHENOMISyE Z 96-well plate (Thermo Scientific, Yokohama, Japan)iZ. 3,200
cells/well DPEE CTHERE L. 5%FCS ##$/1 Dulbecco’s modified Eagle’s medium/Ham’s F-12
ZRME LT, 5% CO2, 37°C THi# L7z, 7'L— MCHEfER, Wik L& S 8720
B, W ONDOMBEEICHHEE L= 275 F > CDDP (Wako, Osaka, Japan) Z %l L 7=, 3
FIBM% . 2 BRICEHAS A 1T o 7o, MR A 7 3R I EAIRIN%E 3 H BIZ, 3-(4, 5
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay (Trevigen,
Gaithersburg, MD)|Z & ¥ . FilterMax F5 plate reader (Molecular devices, Tokyo, Japan)
VT, 595nm R COWNEERET D Z LIZ X VAT Uiz, T TOMATITMSI L
72 3 [l DEER D DAG TR R & P E + AR R 22 TRBL L7,
2.8. v =—JERREARHT
KYSE-30 £721% KYSE140 7°5, FACSAriall (2L Y V— F L7=MilRER %2, =hEh
60-mm tissue culture dishes (Thermo Scientific, Yokohama, Japan)iZ 1,000 fifn4" >
FEL7-, 14 BEE#E LD HIZ, crystal violet (0.5% crystal violet dissolved in 20%
methanol) CHfifid = v =—Z e L7c, B 3mm UL LD = m =—5&lE LN L7,
2.9. X— K< 2 ¥ 7213 NOD/SCID ~ 7 R & FAV T FEF T B REARAT
BILRFOEBYMEREZESICLHERE 2T, ZHUHES T To T, 56 D~y A%
W, ISR REO#NT 21T > 7=, BHgR X — K~ 7 A(BALB/CAN. Cg-Foxnl»/CrCrlj)
1L KYSE-30 ®fE#riz, NOD/SCID ~ 7 A (NOD. CB17-Prdkescid/J)ix KYSE-140 DOfi#
MricfE A L=, 9 C?d~ 7 A% Charles River Laboratories, Yokohama, Japan 75 AT
L7z, KYSE fifano Y — b Lz 1,000—30,000 #ifid % Z 24~ 7 A DM FIZEA
L7z, 4 BIZ~ U AZRIE S, K FITBR S V2B 2 U7z, fIER X 10% 40
YU CTHEHELIZOBIZ, /RT7 7 4 Ul U, Skt i 2 Y bt 247 - 7, SMBL
RIS AR B R K Ae i o T, B S BT O LI E & BB LIES ko F K%
fesd L7z,
2.10 HERHEHT
HeatiEdTIZ. JMP v.11 (SAS Institute Inc., Cary, NC,USA) & W\ TIT>7=, x 2 TRHRE
& Fisher’s M E & #Lat AT DT DI L, p<0.05 Z#atFiIAE & L7,



3. fEFR
3.1. BiERY LEEREMRIZI T 5 p75NTR, CD44, CD90 OFRH

FxITET, Mk~ 707 LA ZHWT, JRREIE R RO SR 56 JEFIZI1T
%. p75NTR 3 L CD44, CD90 D8l %t ik g talc L 0 3 L7z (Figure 1A),
p75NTR 1% 56 il 19 i (33.9%) TMETHY . & AHEFEORHIICHK birWEdE o
HEfE CHtEZ L L7z, CD44 1% 56 il 31 il (55.4%) THRIELL TEV | EEOEAMIC
FEEL Tz, —J T, CD90 I3 56 il O f i F b BRI 3 v Tl i T D FEBLANE
DHNehoTz, REEDOHFETHEME Y ha—L & UTIT o 7= sk < immialc
CD90 #ELZ 8 L7=, p75NTR OFTLL, MERICHEE, FEBRTE, pTNM SfE E Vo 72
BRI EL AR - & OFIBIERRD 7203 > 72 (Table2), —J7C, CD44 O¥HIL, IEEGE
FE. U UoNEilE I L CHIBI AR 72 (Table 2), p75NTR 35 KT8 CD44 78 & HI2F 8
L CWEEEIE 12 B (21.4%) (AL, BNEAMEIC AT 5 CD44 BEEflan 5 H o,
W ONTET A pT5NTR BtEfiia T > 72, p75NTR & L < 1% CD44 O—FH DHHFEH L
TWAHEIZERZN 7 61 (12.5%), 3L 19 61 (33.9%) ThH-7=, p75NTR BL W
CD44 & HITRHZRBD 7o TRk 18 1] (32.1%) Th 7=,

2 ESEYZ X D Ki-67 labeling Index (2L V. K- p75NTR Bop Al 1 35 e J& 11
DIRIEHITH L Z L hrs e (Figure 1B), — 7T, CD44 B EARAR D K- 13 FEH] T o
ST, 2O Ki-67 labeling Index 1% 0.407 T&H Y . p75NTR FEtEflE2s 0.175, CD44
Bt HifE<> 0.456 Tdh->7= (Figure 1C)

3.2. b MEER EREMIIERIZ 31T % p75NTR, CD44, CD90 D FEH,

BiERY EEEIZBWT, CSC ~—H—DORBUCL W MifaoV 7ty hERET H72D
(2. 10 £k ESCC HMifuik(KYSE-30, KYSE-70, KYSE-140, KYSE-150, KYSE-180, KYSE-
220, KYSE-450, KYSE-510, KYSE-520, and KYSE-790)?®, p75NTR, CD44, CD90 D%
Hl% flow cytometer % W THIE L7z (Figure 2A, Table 3), 10 #&H 6 ££ (60.0%) »°
p75NTR (5 Td 0 | DFBLFIT 6.4—50.4% T - 7=, CD44 [SPEAIIEEE L 9 £ (90.0%)
ThHO., BHET 24-97.8% Th-7-, CDI0 BHIEMAEEIE 1 61 (10.0%) OHTHY .
50.9% DAL TR T - 72, PTSNTR BitE/CD44 Btk fAakA 5 £k, p75NTR BiE/CD90
B EMIaRk s 1 B Cd - 7= (Table 3), Epithelial cell adhesion molecule (EpCAM) (%9
~TO ESCC HIfakk CHRILL TRV, HBHEX 97.5-99.9% TH - 7=, ESCC Hifgkkizisir
% p75NTR, CD44, CD90 %8l /N4 —> (Table 3) 75 . dual-color flow cytometric fi#
Bric. KYSE-30 3 XU KYSE-140 Zffi ]9 % Z & & L7z, p75NTR £7zi% CD44 z JEH
L C\% KYSE-30 (%, p75NTR B5%/CD44 Bt EAIEY 1.1%, p75NTR Biit/CD44 faEAf
fia 73 14.9%. p75NTR [&E/CD44 BEtEMAEAY 23.2%., pT5NTR [&/CD44 [2PEATIEAS 60.8%
Tho7= (Figure 2B), p75NTR 35 L1 CD90 % %H L T 5 KYSE-140 TiX, p75NTR
BtE/CDOO0 AR 2 20.4%, p75NTR BEE/CDI0 FEMEMIEA 12.6%, p75NTR [214:/CD90
e A 32.3%, p75NTR [24/CD90 [2MHAHIEAY 85.2% CTdh > 7= (Figure 2B)



BoBtshi-flay 7 & v + @ CSC BEE R T DREL

?52/\7 X, FRENOHENC T el E R s . b~ ——#{sF. EMT BEE
v O3B % real —time PCR (2 & - THHT L 7=,

KYSE-30 (23 T, p75NTR BtE/CD44 [tEfiatE [ Nanog, p64, Bmi-1 OFEELIX
p75NTR [&/CD44 FtAiigds & O p75NTR f&t4/CD44 fatEMifatEF I i L ARl
Motz (Figure 3A), K&HZ. Involucrin DR ELITIH EIZIEH) - 7= (Figure 3B).,

p75NTR [5%/CD44 21435 J O p75NTR [24:/CD44 Bt 4EH @ E-cadnerin DFEEH
X, p75NTR [24/CD44 FEfEHifatERIC < H_XFEICIK) -7 (Figure 3C), & HIZ
p75NTR [5/CD44 fa ML 1. N-cadherin, fibronectin D373 p75NTR [&:/CD44
Bt ds L O p75NTR f2ME/CD44 M EMIRER &LV A EIZE -7 (Figure 3C),

KYSE-140 (28T, Nanog, p63, Bmi-1 ®O¥3i%, p75NTR 51/CD0 Bttt L
p75NTR B5PE/CD90 fatEfi4ER T, p75NTR [&ME/CD90 B+ L O p75NTR [&4E/CD90
ferEfia LR I B EICE - 7= (Figure 3A), F7-. p75NTR [&M1/C90 faEfatiH
@ Involerin OFHLIT, MMOKIFIEIZ LG EIZE > 72 (Figure 3B), 512, p75NTR
Fe/CD90 et in M 1%, E-cadherin O ENAEIZE N> 7= (Figure 3C), p75NTR
B /CD90 BaEfifE£E X N-cadherin 35 & OF fibronectin OFEHIIM OHIELEIZ < 6
HEI\ZE -7z (Figure 3C),

3.4. MR R H AT

Flow cytometry % 7= filfa )& #ifEHT I LV . p75NTR [2f/CD44 Btk KYSE-30 Hifd
(T, GO/G1 HIZH Z M OBIG 23 AR < | IHBISHIIAN R ET > TS MlIENTH 5
ZENPholz, —J57T, pT5NTR [51/CD44 it LU pT5NTR [21E/CD44 [
RAEEIE, GO/GL HZ & DN EHIZZ N Z D 67% L ETH Y | ik LI & 2 Hi
%% < GfilatEH Th - 7= (Figure 4A),

KYSE-140 (28T, p75NTR FtE/CD0 It M3k b iR 2 fiia Kz~ LT
WIS TH Y . p7NTR BEPE/CDI0 FaMEMdE 13 GO/GL #1723 42.6% TH YV | ik
HIEF LI & DM 2 WERM T - 72 (Figure 4B),

3.5. FHIMmHRE

MTT assay (2 &> T, TN OMIAER O HAIMHERE 2 1€, ik L=, KYSE-30 (2
BT, p75NTR [21:/CD44 HHEMINEIE, p75NTR Bth/CD44 [EEMRRLERT & Fig L |
CDDP 2%} L THBEIZEFENMEN -T2 (Figure 4C), KYSE-140 (2B W\ T, p75NTR
Fept/CD90 fatt#ifni, p75NTR 5t % 7213 CD90 iz < 5, CDDP (Zxf4 5K
PN F B~ 72 (Figure 4C),

3.6. 2 =—JALRE

KYSE-30 (281} %5, 2 v =—fFafeiL, p76NTR PPt/CD44 faEHlutER . p75NTR f2
P/CD44 Al 4ER . p75NTR [21ME/CD44 [EMEMAER ONEIZE > 7= (Figure 5A),
—77. KYSE-140 (Z2BJ 5, = n=—JgxkaElL, p75NTR [51/CD0 5k, p75NTR it



/CD90 [&1t:, p75NTR [&:/CD90 Btk p75NTR [&14/CD0 [t DINEIZ 72 23>
7= (Figure 5A),
3.7. [EERRE

KYSE-30 I8\ T, 3x103#fifldz~ 7 ADK T LT L 2 A, pT5NTR B4/CD44 [
PEFIIE T 4/4sites (100%) . p75NTR [att/CD44 FHHEMIE T 2/4sites (50%) THEIE DML
iz, —JF T, p75NTR [2M/CD44 FEMHIlEIX, 1x104 /a4 B2 F&HE L C b IS I3 Ak
Ehie/no7- (Table 4), 1x104Hi> pT5NTR iE/CD44 [EMEHIINZ K F AL L CIERK
SN EBE L, p75NTR FEME/CD44 [HIEMMED HIZA S 7B L 0 A EICE ) > 72

(Figure 5B), #AfFHIMRAIZ LV | ~ 7 AR TFICTERL S L7 5 0 KRB ME ESCC
JESIZIT L L TV D Z e &z (Figure 5C), F£7-. p75NTR I~ 7 A& FIZEK S
AT B D% < OBE TOEB OB R BLE 2 & T, —5T CD44 | TEFHD RSN
BOTOEAMECHBLEZ L T= (Figure 5C), Ki-67 labeling Index (2L Y, p75NTR [
PERIR D 86.9% 3 E M O F IEWIZ & 9743, —J5 T CD44 Bl 74.8% 433244012
HoT,

KYSE-140 (28 CiE, 3x103 #ifd 2 NOD/SCID ~ v A D & FIZBAHE L 7= 5001,
p75NTR B51E/CD90 B iasE R T 2/4 sites(50%). p75NTR [5%E/CDO0 4t aLE R ¢
1/4 sites (25%) CHEEEAIZAK &7z (Table 4), —J5 T, p75NTR [214/CD90 FhtEfaix
1x104 AR % K2 TRl L 73002 C 2/4 (BO%ICIERL & 7=, p75NTR [&E/CD9O et Hifnte
1% 3x104 A TS L C b IS ITER S 720 o 72 (Table4), 1x104MfazEA LT
AL TER S VT G OB A i 95 & p75NTR B5tE/CD90 [htEfifa ) b O RE L
I%. p75NTR [514/CD90 FEIEAIIEF K OV p75NTR [24/CD0 BTEHIAE A & O EEE L v
HEICEN-7= (N1 p<0.001, p<0.001, Figure 5B), & 5(Z, p75NTR 544:/CD90
e L 0 B S L7 EES L, pTANTR [24/CD90 BotEAifus SR S -l L 0 A
EIZRE Do 72 (p=0.002, Figure 5B), JEAMEE O BGEAIZ LD . p75NTR I1IEE
W HET HMilE TR AR O 7=, Ki-67 labeling Index 45 &, GO 9 6
80.4% N HEFEMNC & 5 DIZxt LT, p75NTR BEAIf X HIZ & DML 40.4% Th -
72 (p=0.017, Figure 5E), ~ U A FEMHEIZL VR IN-IEE TH ., CD0 Bt MinIx
BDIeo T,

4, B8

A EFR & DT o To AR R Y B K 0 | ANBHIICEIBR S 7z ESCC EARIZEIT 5,
ESCC ® CSC ~—H— & LT ST 5 p75NTR, CD44 35 L1 CD90 D¥FLL,
LA pT5NTR HMFEHLS 21.4%, CD44 HMFEEL 25.0%, p75NTR K U CD44 i FEH
1 30.4% T D Z &3 pinole, EHIT, YIREEARD 23.3% Tld, Lilo CSC~——1»
TIBMREH SN Do T, MOBkx REEE CT/RIFVTVSD K 9 7 Heterogeneity 7% (12) .
ESCC EZIZHiT p R~ — I —HBELTH RSN,



BB I T, CD44 TR OVE AMEIZHBL L TV A DIk LT, p75NTR [
DIFFFEFTHREL TWD Z &1, UANATON I ERGER L FRERTH -7 (5,7), ffE 2 &
Gett |25 < KiBT-1abeling Index (2 L ¥ |, K77 D CD44 Bl 3 BRI & 5 DI %}
L T, p75NTR GRG0 R A o ]I & 5 Z EAVRS Tz, ZAbid, Hila
DFA~ — A —FELOMAE DI HDNT CSCHEMEZ BT 5 Z & T, ESCC OH b
FIEHNC®H 2 CSC 2 A2 T Z ENAMRRIZ A D 2 EDVRIB S 4L D,

ESCC EARDWFNOEEMILTEH . CDI0 DFEUIFRD bemoTe, LinLAanb,
TR TOUIBRIEAIZ IS T, BN 2 B P A TV 5 MR T CDI0 DI B 278D 7z,
ZAuE, DAENZEESEER S R ORVEHIIZ IV T CD90 A &z & v o iid & —
T2 (13), F72. bivbidgttEa s be— b U CHMREIEAIZ W T, JEEA
D CD90 FEH 2 Head L7z (7). ESCC UIFREEAZ HIWT qPCR 17\ CD90 DFEH 2 i
L7z #i5<°, ESCC UIBRg e fiaEk 2> > Flow cytometry (2 &L ¥ CD9O B M:fE 2 f i L 7=
EOWEIXH D (8) 23, EYfIZ LW ESCC UIBRIEMMIZI51T 5 CDI0 DIEHLA R L
ToEIEZRv, FE72, KYSE Milafko p75NTR, CD44, CD90 8%, £ 24 10 kD
25 6FE, 9Kk, 1HETH Y., ESCC fifiddfifazkm~ —» —3BZI51F % Heterogeneity
baRSNT, bivoiln, ESCC YIBREARD G FAI G b X ToFT A, D F 0 il
i C CD90 DIEBLZFRO /R /p -7 2 L L1352V | ESCC #fakk Tid KYSE-140 (28T
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Table 1: Polymerase chain reaction primer sequences

Forward (F) and reverse (R) primers (5'-

Gene product 2 Size (bp)
Nanog (F) ATGCCTCACACGGAGACTGT 83
(R) AAGTGGGTTGTTTGCCTTTG
p63 (F) CAGACTTGCCAGATCATCC 220
(R) CAGCATTGTCAGTTTCTTAGC
Bmi-1 (F) CCACCTGATGTGTGTGCTTTG 162

(R) TTCAGTAGTGGTCTGGTCTTGT
Involucrin (F) TGTTCCTCCTCCAGTCAATACCC 227
(R) ATTCCTCATGCTGTTCCCAGTGC

E-cadherin (F) GTCTGTCATGGAAGGTGCT 370
(R) TACGACGTTAGCCTCGTTC

N-cadherin (F) AGCCAACCTTAACTGAGGAGT 136
(R) GGCAAGTTGATTGGAGGGATG

Fibronectin (F) AGGAAGCCGAGGTTTTAACTG 106
(R) AGGACGCTCATAAGTGTCACC

DPD (F) TCAAGCACACGACTCTTGGTG 205
(R) CATACCATTCCACAAGTCAGACC

ERCC-1 (F) GCCTCCGCTACCACAACCT 313
(R) TCTTCTCTTGATGCGGCGA

GAPDH (F) ACCACAGTCCATGCCATCAC 452

(R) TCCACCACCCTGTTGCTGTA
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Table 2: Relationship between the expression of CSC markers (p75NTR, CD44, and

CD90) in resected ESCC specimens and patients’ clinicopathological characteristics

p75NTR CD44 CD9Y0o
positive  negative p-value positive negative p-value positive negative p-value

Sex

Male 17 33 29 21 0 50

Female 2 4 0.974 2 4 0.251 0 6 -
Age (y.0.)

>65 9 18 14 13 0 29

<65 10 19 0.928 17 12 0.611 0 27 -
Site

Ce-Ut 3 5 3 5 0 8

Mt-Ae 16 32 0.818 28 20 0.276 0 48 -
pT

T1-T2 9 11 7 13 0 20

T3-T4 10 26 0.192 24 12 *0.022 0 36 -
pN

NoO 11 14 10 15 0 25

N1-3 8 22 0.178 20 10 *0.048 0 30 -
Differentiation

Well-mod 12 27 22 17 0 39

Poor 3 6 0.881 6 3 0.574 0 9 -

Table 3: The percentage of cells expressing CSC markers (p75NTR, CD44, and CD90) in
10 ESCC cell lines

p75NTR (%)  CD44 (%) CD90 (%)

KYSE-30 13.8 30.6

KYSE-70 97.8

KYSE-140  29.9 50.9
KYSE-150  50.4 7.4

KYSE-180 2.8

KYSE-220  14.9 2.4

KYSE-450 3.6

KYSE-510  29.9 97.2

KYSE-520 80.7

KYSE-790 6.4 3.9
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Table 4: In vivo tumor development experiment in which p75NTR-positive/CD44-positive
KYSE-30 cells were injected into nude mice and p75NTR-positive/CD90-positive KYSE-
140 cells were injected into NOD/SCID mice

Tumor incidence

Number of cells injected 30,000 10,000 3,000
KYSE-30 p75NTR+/CD44~ 2/2 4/4 4/4
p75NTR-/CD44+ 2/2 4/4 2/4
p75NTR-/CD44— 2/2 0/4 0/4
KYSE-140 p75NTR+/CD90+ 21/2 212 2/4
p75NTR+/CD90— 2/2 4/4 1/4
p75NTR-/CD90+ 2/2 2/4 0/4
p75NTR-/CD90- 0/2 0/4 0/4
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Figure 1: Expression of p75NTR, CD44, and CD90 in resected ESCC specimens

(A) The upper plates show representative findings of an immunohistochemical analysis
of p75NTR, CD44, and CD90 expression in the ESCC tissue specimens. (B) The lower
plates show the results of double staining of Ki-67 and p75NTR or CD44. (C) A
comparison of the Ki-67 labeling indices of the p75NTR-positive cells and CD44-positive

cells. The error bars represent the standard error of the mean.
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Figure 2: (A) Representative flow cytometric analysis of p75NTR, CD44, and CD90
expression in ESCC cells. Two KYSE cell lines (KYSE-30 and KYSE-140) were
stained with anti-p75NTR, anti-CD44, and anti-CD90 antibodies and analyzed using
flow cytometry. The levels of each marker were normalized to that of the control IgG,
and the percentages of positive cells are shown in each panel. (B) KYSE-30 cells and
KYSE-140 cells were co-stained with anti-p75NTR-APC and anti-CD44-FITC or anti-
CD90-FITC antibodies, before being analyzed using two-color flow cytometry. The
expression levels of each quadrant marker were normalized to that of the relevant

isotype-matched control. The percentages of cells in each quadrant are shown.
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Fig. 3C
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Figure 3: Expression of CSC-related genes in each cell subset

The CSC-related mRNA (A), keratinocyte differentiation-related mRNA (B), and EMT-
related mRNA (C) expression levels of sorted p75NTR-positive/CD44-positive cells
isolated from KYSE-30 cells (left panels) or sorted p75NTR-positive/CD90-positive cells
isolated from KYSE-140 cells (right panels) were measured by real-time PCR. The
expression levels of these cell markers are shown relative to their expression levels in
the p75NTR-negative/CD44-negative cells or p75NTR-negative/CD90-negative cells.

The error bars represent the standard error of the mean.
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Fig. 4A
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Fig. 4C
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Figure 5: Colony formation assay and tumorigenicity analysis

(A) The colony formation abilities of subpopulations of KYSE-30 and KYSE-140 cells
that were isolated based on their p75NTR, CD44, and CD90 expression patterns.
Crystal violet staining of the colonies that had formed at 2 weeks after the plating
procedure (upper panels). The mean number of colonies of >3 mm diameter was
compared. The error bars represent the standard error of the mean (lower panels). (B)
Representative nude mice with subcutaneous tumors derived from 1 x 104 of p75NTR-
positive/CD44-negative, p75NTR-negative/CD44-positive, or p75NTR-negative/CD44-

negative KYSE-30 cells and subcutaneous tumors derived from these subpopulations of
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KYSE-30 cells (Ieft upper panels). Representative NOD/SCID mice with subcutaneous
tumors derived from 1 x 104 p75NTR-positive/CD90-negative, p75NTR-positive/CD90-
negative, p75NTR-negative/CD90-positive, or p75NTR-negative/CD90-negative KYSE-
140 cells, and subcutaneous tumors derived from this subpopulation of KYSE-140 cells
(right upper panels).The lower panels shows the mean tumor weight at each site. The
error bars represent the standard error of the mean. (C) Representative
immunohistochemical findings obtained during the staining of p75NTR and CD44 in a
tumor derived from p75NTR-positive/CD44-negative KYSE-30 cells (upper panels), and
the lower panels show the results obtained during the double staining of Ki-67 and
p75NTR or CD44. Ki-67 labeling index data are also shown. (D) Representative
immunohistochemical findings obtained during the double staining of Ki-67 and
p75NTR or CD90 in a tumor derived from p75NTR-positive/CD90-positive KYSE-140
cells. Ki-67 labeling index data are also shown (right panel)
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