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DA, B L 2B EFADZ ML AN ERT, L idZhE s, HAAMIC
B se7ia vBEOMERELN, NARMIYEOMBS 2 8EST 2 Z L EMLMILTERZ, 22T
AR T, b7 VBOFEAED, BAMBIOREILZ M L AP KIZTHEERETL 7,

BAMNEOEEAL 2 v A0t & e 7 e VigEEE & OBIZ DWW TH S 2123 5720, MRtk
WBIZ & BIB(E A b L 2%, DAMIEO TR -2 20#EGE T -4 4 b X M) —#HFIZED
WE L7z, ZOME, 7oy BEaREpEEILDAMIISEIAAMEE LT, 7H -V X
MO EIE D L, BIb X bV EER Lz, £72, BAMIEOBEILZ b v 2k, M
EOMTHEMBEMARY bNize 2O N6, BAMBOEA T BHTR, BPAMIEBORELZ L 2
M HEDFFEIMANT B HREENE Z 5hiz, 22T, BAMIBORGE L7 (conditioned medium;
CM) #HWWTxHEILAAMIEA R L, B2 b L 2B 2050 2 iR & ik U 7=,
Z OFER, CM THi#E L -Milfa <3, @i o838 U =M e R TRgIE 2 b L 2% O 7 8 b —
O ZMRBDEIE WD Uiz, RIS, b 7va v s RIpEA FLY AR & HEFL2S A D CM 12D
THB L 7=46F, WMEOMTT A b — 2 2MEERICAE R AERR oL r 7z, —J, CMHTL
7oL o B RIRE A LA A & I & 5 U 2 AGR, e 7L o v sl EIpE A LA A, X
G P U TR b A b L A E &R L 72,

PLEofERIE, e7a YBOREEIZL D BAMBORELZ b L ZEREE 5 Z & ARE L Ty
%, ZLT, BAMIEDWT KT & 2 DOZEMENBILZ b L ZMPECRS D> T3 &F A
bh7z,

F-T NN A, BAERMIE, BRIEZ VMM 7 ra Vg 7RV
1. EU®IC

WA, HOERREL SO EZ Fo 2 ARMMIBO LS, £ < OEICH TSIz EhT
W5, ZORARMMINIE, PIBARRHEADZ ML ZICR L2 RT 256, BADOHK - H

OB SRFAR A AR
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B, X OICEBBICEELSMBEEZ N TS, 65T, BAFRMIEA AMEIEERROER & L
THEHxh T3 (1),

Tz id, BN AR T 2 FEafMlast~ L) v 2 2R GOoe 7 ra YEBICEHEAL, 2Ok
BT A MBI EE T 2ANARIEET LYY 2R LT, BAMEBICKT e 7L VgEED
BRIZOWTI L C&E 72, ZLC, AMAMIICK T 2 e 7 v VEEOMBIFEL S, 2 ATt
DORBUTHEIZH 2L E2HE2ICLTEZ (2, 3),

e g, filast~ by o 2T 38K TH D, UDP-N-7 £ FLrLas Iy
(UDP-GlecNAc) & UDP- 7Lz u Vg (UDP-GleA) # /IR & L, e 7L v A EEE (HAS)
ko TAKENE (4). 2078, BAMIICK TS e 7)La YEEOEERMNINE, Mg UDP-
GleNAc % UDP-GleA Z#@FIZHE LT, MdNCEHIc KR A0 B2 RITTLE LN D, FHEX KA
WA AMIIZE T 5 e 7ba Y EOBREPELED, UDP-GleNAc DRIERBTHENFYH I VH
R (HBP) OfGHNRHR A NBE L T, 2B AN EO BB IS < Z & 252 LT &2 (3),
L2ALAEDNE, 7 a Yl k3800 a5 3 v rh, BAMIIRORE TS S X b L
AMED FEBU M < FEREIZI & 20 & 2 5 T,

AW T, b 7o v EERpEAFLA AN & HEL AR DWW T, BBE 2 b L 2SR
FTRINEMEALRL, e 7La YRBOMEESEILZ b L AT PEO R < BRZ W T L 72,

2. Hi&
2-1. 7O BBREEID AMBORIL &EE

Has2™Nee LB AFIEE T I~ 21X, MMTV (mouse mammary tumor virus) 7 & E&— & —iillfHl |
12 neu HAMEFERIT ST 2V 2=y~ (MMTV-neu) v AL Has2 IV 7 4 3F )L}
7V AV x=y Y (Has2 ¢Tg) v 7 A&ZBL THERL 7z, v ZOFURISHEAE L AN A EHRH L,
370  — ¥R K D Mifa % ik, B L TS A R L, ) 7Y v OBFEEIZ X D 1)
PRI AL Z B U7z, WHRILA AMIEIE, 10% 4310 (FCS) &x=v )Y - ZbL T |
<A vy (MRMFETE) %#&3 DMEM (Dulbecco’s Modified Eagle Medium) -High Glucose (7
NTATAT) DHKBEHEREMT 37C, 5% COy &fF FTH#EL /2.

Has2™Nee FLAMIMEIZ T 2 b ar v ZERE Cre Ml A R ORA 4 /32 B D CreERT2 % B
FTEH5L PO ANZEEALT Creff2 Ml R L 72, Cre#2 fiflaz = 2 b vy VEEEAD 4- £ 1
OFVAEFY T 2V (4-OHT) THELL, b 7u Vi @RI 4 2 Ml Cre#2 (4-OHT)
FMEBLL 72, Has2M ILAAMIETIE, 324 ~A ¥ VINEBIZTO S £y FHAFASHTNS728
FHIC D % Has2 BIZTFIEFEH L vy, LA L, 4-OHT T L 7z Cre#2 (4-OHT) #ifE T,
CreERT2 %' 4-OHT LRPEMICHIS U TERIT L, ZOMIRAEIEIZKD, loxP THEN A A<
A VIR T O 2y FAERE SN, Has2 BIET2RBIT 5,

REERL, FHRE A EMR Z DNA R R 2R ZOKRO E L FEE h i,
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2-2. Conditioned medium (CM) MD[EYR & FhALEE

A AMIEE 6 FUEFEMOK Y 2 L2 1 X 10° MifaOMBa i CHEfE L, 24 REMIRTEE L 72, Biaik,
REFME & 1500rpm, IR TS5 E O L, EFiEE CM & LTI L 72, CM I3 £ T 4C TR L 72,
[ L 7= CM D5 5 —iB%& 95°CC 5 srfinzE L, i % T 4CTRAEL 72,

2-3. BER{LAKRLIE

L AMIEZ 6 REGEMOEE Y 2 121 X 105 2 X 105, 4 X 105 #illgDMia TRHME L, 24 K
MRS U7z, Kiaeth, MR LR A FUIRIE 500 o M TREHIZIRINL T 16 KA~ F 2 X— b L, 7
A=Y ZMlEOBGE 70— 4 b X MY =S KD ME L 72,

24, TR b= ZHRDBIE

WAL U - Mg, ) Bk (PBS) T2MygdL, MUY %, MR
e LTI L 720 UL 22 fifa & PBS Jhinfeh ic i & h 7= 3EMie 4 & £ T 1.5ml v 4 7 1
F o — FIZMP L 221, 1200rpm, FW TS5 MELEO L, RWZRZEL 2, fMle% 1 X binding
buffer (MBL Life Science) T L, I 770y T A &KIEE 100 1 g/ml THRMBZE, BT
15 718, I CTRIG U 72, MR E %, #MEEEPO 7R P — v Zfiloflaid, FACS
Calibur (BD Biosciences) & MW THIE L, Cell Quest (BD Biosciences) 12k 0 fi#trL 7=,

2-5. HRETFEEAR
CRERI O HBR, ¢ BRE & O T TV, JERRER 5% A (p < 0.05) ARt FIAERES D SHIEL 7.

3. BREER
3-1. PAMREOETZILOCEBRIEELIBEX b L XIS RIFTZEORER

BAMIREO © 7L B EFEAE ST b L AR E < TR A BRET T 5 200, e ey
1 308 R PE A LS ARG & R BRFLAS ARG A IR (LK R CALBR L, 7 K b — & ZMila D #IA % ik L 7=,
7 u B REEAE Cre#t2 (4-OHT) Ml & it Cre#t2 M % 6 SXHGEMO K = LIS FE 4 O
fa¥e (1 X105, 2 X 10° 4 X 10°#fifld) CTHEML, MER{CKRLMRE, 78 -2 2filao#E %
Tu—HAf A= —IZK ORI L7, ZORR, KEERE MO T, @BIORRARIZ LS T
F b= 2O A, Cre#2 ML lEE L T, Cre#2 (4-OHT) MM THBEIZIK FL Tz (X
Do —H, 7R = 20, mifilee & Mg o EA LB L CEFR L2z (K1),

3-2. CM OEEX I L AR EER DB
(b 2 b L 2B 95 7 AR b — 2 ZHMie0#EE A, Ml & iR L s 45 2 ik, Ml
NEHROE T2, BAMIEOBEL 2 b L AMPEOFEEIZ S L T2 a2 Rk L T\5, 22T,
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Cre#2 #fifa Cre#2(4-OHT) #f2

X1 e7ro vEEEENSAMBBOEZ b L AWM RIE T HEOMRET
b 7u v gEE R EA Cre#t2 (4-OHT) Ml & 5t Cre#t2 Mifia % 6 7XG#MO
B 2T 1 X 105, 2 X 105, 4 X 105 filaoMial CHRREL, ML AKE T
%, 7RIV ZMEO#EAEE T -4 P X P =X DMEL 2, T
A b= Z{Eo#EE (n=3; *p < 0.05)

v 7 u Y B REIPEAE Cre#t2 (4-OHT) Ml & i Cre#2 MIlEHISRD CM & % W I EHERIAEAE T
T Cre#2 M2 852 L, MERLKRLEER, 78— 2/llB0#ElE4% 70— b X —2—I2&
DN L 720 2 OFEHR, CM THFE L -fifa i, @REEHORE U 22 Milic e _XTRRfb 2 + L 2]
WEOT K P — ¥ 2RO HIE WA L7z (X2), Cre#2 (4-OHT) Mifia& Cre#2 fliflao> CM % i
R T RS AR L 22 8538 & F T Cre#f2 Ml 2 5538 U, BERL ARSI X4 2 051 & Bt
L7245, CM ORERFRIZ 7 b — > 20 EA MK N Lz, —J, 78 b= 21244 51
HIZOWTIE, MEDHETHEAEIROW AL 572 (K2), 7oy e pEL s A&
MO CM Tk, 7R b — ¥ ZOMEEIRICER R o h s > 722 &2 6, wifilasflast -~
WL TOBEBILA b L AR T ORIZIE, ERBNWT EARE S hz,

WIS, BALA b L 2O MREIER %274 CM W OME %24 5728, BULEEL 72 CM % i
T Cre#2 M2 8528 L, MERLKELEER, 78— 2fll0#EA%2 70 -9 4 b A -2 -2k
DIRFTL 7z, ZOFER, BEIZ XD CM OB{L 2 L AP EEEH AL L (X3), & v32
B EOBEZVEDIRT 2, LA b L ZPEOFEEIZEN TS T LAVRE S iz,

3-3. CM (Cx3 ¥ 2 #fae & EBRIEX b L R4 ORI RAZEA
WHER I CEREA ML 72 Cre#f2 (4-OHT) Mifaod CM & HIWC, v 7 v v EEFpEE Cref2 (4-
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OHT) #Mifa & xtHd Cre#2 Mlifld & £538 U, MEILAKRLIE, 74 b — v ZAMloBE% 7 0 —4 4
A= —IZK DRI L 72, 2 DOFER, Cre#2 (4-OHT) Mifad 7 K b — > 2D HIEIEHHE Cret2
MR Z AU R TIEL, BBIEZ bV R RS (X4), ZOZers, eT7ra g
PEAEFLA AMIRAO B L X b L AR, KEEE BRI & B Rk 2 A o B2 A iR
DFEVIERT S EEZ 5N,

4 %£&89

AffFETIE, 7L w Y BRI LA AR & IRFLS AMIIZIZ DN T, BEZ b L 2T %
Mz i L, e7rn Y BOEADBAMBOBRILZ L it 2E®H s 2 &, ZULT, g
2R & N B IS5 2 28 ARl OS2 BB A IRIE 2 b L ZPEICERS b > Tnd Z & &
S5 Lz, i, il TRRILZ b v RMPEICEE & 726§ TIERZ W 6 22T 5 REHD
H%,

HE
AMf72Id, AEPEESERARPE IS AE FRER T E1712) & HAEINHIREL 2 P20t 7o 8 Sz 72
C (REFHES 26430125) DXHREZT T - 7=,
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Molecular mechanisms of oxidative stress resistance

in breast cancer cells

Takafumi KUROIWA
Tomomi I[ZUMIKAWA
Naoki ITANO

Abstract
Cancer stem cells (CSCs) exhibit resistance to many stressors such as oxidative stress. We have
previously demonstrated that hyaluronan (HA) overproduction promotes acquisition of CSC
signatures. Here, we investigated the effects of HA overproduction on the oxidative stress resistance
of cancer cells.

To elucidate the relationship between HA production and oxidative stress resistance, the ratios of
apoptotic cells following exposure to hydrogen peroxide were measured by flow cytometry analysis.
Apoptotic rate in HA overproducing breast cancer cells was lower than that of control cancer cells,
suggesting higher oxidative stress resistance. The oxidative stress resistance was inversely
correlated with cell density, which allowed us to investigate whether factors produced by cancer cells
play a role in induction of oxidative stress resistance. To this end, the oxidative stress resistance was
compared between cancer cells cultured in conditioned medium (CM) and normal medium. The ratio
of apoptotic cells was less in cancer cells growing in CM. However, no significant difference in the
action of CM against oxidative stress was found between HA overproducing and control cells. On the
contrary, when HA overproducing and control cells were cultured in CM, the former exhibited higher
oxidative stress resistance than the latter.

Taken together, these results suggest that HA overproduction enhances oxidative stress resistance
of cancer cells. Moreover, factors secreted from cancer cells and their recognition may play an

important role in oxidative stress resistance.

Keywords : Breast cancer, Cancer stem cell, Oxidative stress resistance, Hyaluronan, Apoptosis



