PRk 27 EEE

NER B R ZE KR AR — VR R B th
ErRuvice MR AN T 2 HUEFD

kK & FEBE BEZHE

moCREER AR #

GHEAR ER284E D AL H

MmOUEER =& élé\\ 7]-\ “Elj;é’__;
T R
o AR BY

H27 48 AR A S — e waf R



BK
B 2 EE BRBISTHRODBEE ....ocoooooooeeoeessoseesssesssss s s s s s 3
AR DA 3 s K.Y T RE:
F 28 b FHAAMIE MDA MB 231 ... eeesssas g eens O
BB ET DT AR o 4
B3I FEBRTEE et st s 5
F1EH v P ARIADER L BEOIE. et 5
B T ARB U T YT U ot e arse s e 5
48 BE N L7 MDA-MB-231 RN D Z R 7 B O IR TTETIKEE...vvee 6
E5H Wik o~ 2574 —ERSTE (liquid chromatography—mass-mass
spectrometry (liquid chromatography—tandem mass spectrometry):
LCMSMSIE) (I LBF T BDMEIE v 1
% 68 total RNA Ol e = 7 27 LA BZ L5 mRNAZSSBOBF oo &
BETHE BEMAIR .ottt es 8
BEAEE FER i s s s ns st n s es O
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FB1E W5

BARADOH AL DIETEIT 1950 R HEM L, 1980 Fi IR D kv 7l ipol
8, ENLELPAORBE - BFUBIEMLET TREY., XVESCEERD () 4
VIR AFIOBRRE R L B O EREORIP RO b TnDS, BADF THILSAIRSR
# - FECEBSTE 2 AMERIZ S D | KO RALBREKEEOR 200% F EH A ETIzRo
WD 9,

HPALDERATFE LT IR hedy (EtEFRAELO 1 0) ) ORBSENERShTE
D, R ERECE A b e S UICEHBRE SNWD LILPAREDOY R BFESLE
% w0, BARFZBNTL, STEOEOEKESCEEORSEBERIC LV =R br ¥
REHEIENL S EEZ OGN TWS, @F, 25 OIEEE (MR Tiiox
b U BEEENTNDDIER, BROBKALITIEH A ER LT ind (IS5
BL) ENOTA Mo AU RESZED S ZEIIRN DS, T, RDOLZEOEN T 17
TFAT Ty (EZERAVED 1-0)) BAWEh, F04, A v OB
TR, KtEOHSERFIC L5 HEEBROBIOHERSROED bERMT (=2
PR~ ORBEREAWTZ LI2720) WBAREDOY A7 PRI ERE RTINS
15)24)31)83)34035M1)

LD X 57l =X baFfrEAE (BIUEOBEsNSyF) 2EhE LM
ATEER, PLASABIOBMSE, AAABREORIIRAZLN T3, £, BAMAEOE
ARG TSEFO1oTHS [k h ERREETEEHE 2 (human epidermal growth
factor receptor type : HER2) | &5 # L o37 Bo@x ¥ HET LEEELENE Sh
TS, LLARRL, ILBAORITIIRAE L ZRELC HERS 28R & U AR
REAR S A TOHBANRTFET L, ZUX TR PAalls o THBA CERINAZA T
DHLOT, LBABERED 15~20%% 505, 20X A 7OHAAMIIL, TR b
FruEE], [FaFfA7arZE5E, £ LT THER2) #FB L Tivai o248, 2.0
e, ZO M) TARTT 4 TEBAATH L TE, foAB AT LU CIIpR A RETS

oA basl g, HERZ R 55 =7 |, [ b7 AV A<= (HER2 44 RH
CEAETAEEAD) ) SORRENMENRO L. (TR T~ A L) 2 TEF T~ % (3,
BAPSA DB LAV OND) EBRABRELOE VAP, —ic ) 7
R HF 4 TR ABEOTFHIITEL 20,

HEMBIED 1 >Th 5 D-Glucosamine (GleNHy) i34k« Zp o2 H+ 5L &

1



AT IR, GleNH: O F T 5 5UIESTEEIC BT 2 8E N E 2 B X T 5, GleNH:
IARRERERARI 3 €. MIRBAMOBTIE, MEEMIZEb 3 v 7 PV R~DE,
T ARERORE, PMREA AL ARREOBEELI ER T EITRS
NTE D Wm0 GleNH: S OMEENFEH OB AF L L TOBRISARES I A TY
Do

— . MBFREILBWTERENIHEA Y 8 Galal-6GleNH: (MeINH:) 3472
PUESEEE A 15 2 L ABE ShThA, MelNHz it GleNH: & » £ 371 K562 #1i

(e k8wl OREIETEATAET5— T, EFMIROTF N ChH HUC-T2 i

(b MESEESAIR) T DR R IR DN ol 2 e NG W Y
P OWTHIAARE LTORRICABER S TWED, L LA 6, MelNH: O1E
A2~ PAREREFFIZ VTR, B A BRI TV,

EHRETIZ, &~ TR T ¢ TP AMIETHS MDA-MB-231 #@l% B,
MeINH: DIEFEREEAROME L, £OFEABRTFORIT ST, TOER, 25-10mM
7> MelNH; i TR EKTEIE MDA-MB-281 OB E MR T2 Z L L L 2o,
E7- . MelNH DYERBSFMT 2 B E LI DNA< A 2 R 7 LA EIZ L 5 mRNA %D
HBHR, BN, ZHRTERKENE L LOMSMS iz L3 4 w8y BREo e
Z1Tvy, MeIlNH2{Z K- TRERE 2T 2V 0 DRkin T - # o7 HEERELE,
T BOT 2 & BT MelNH: OfEREEFIC V(3R 5,



E2¥ BREROET
EI1H SUFARNF 4 THBA

BATIIREFIT OB, BEOABADT A S XD REFENERD, K&
U 3TRIROTEREN S Y L TRDIE. 1) EEORD AR RSSO 5 b3EREE,
2) =AM BEERAHTOIRATE R ba ARSI AMBRIZIERT A 2 L
THEAR L ERETORATUME, £LT, 3) BREBEDESETZ 2 L OB
BRI IE M A b D HER2 LRI 2 & vty OB % # (0% + 441 HER2
BETH D,

Flo, LWBAIZIE, SAVEVREE (A aFr el AT a2 20 EK)
& HER2 DREBEAF — /L Lo T 6 2O 7 H A THREET DN, FTH 2 >DkAE
ZEEBRYESD HER2 BMEO & 4 TOHBART MU FPARTTF ¢ THp A & TN,
HBABEEED 15~20% B Z0F A ATHEEN D 0908040 L) FARHF ¢ FEHH
ANTRE L THEARNAE 3 LU HER2 AT 2 2 0o i, BE OIS AR X A {kiknk
BORDEDIRE 125, MY IARHT 1 TUR TGRSO REMRED S —F v L)
FELRY (EOBMELRENICARS) it BRICHRTIEMICHY . HESNEL
VN E0SMOMD BT b U FARTT 4 THAAR, EBICAN R T A A SIr e
NTEY, T ENORRITHI LB RE LRI T 5 L A EE L ShTWa

20)35)45}47)0

Fofi b FILAAMINE MDA-MB-231

v hiLAAF3R MDA-MB-231 #ifit, =X ha# U RRK, Fus 27 v L RmEk,
B (FHER2 DREBRBMETT R ) TARTT 4 TR AMIRTH 2 99, 01 haBr
IO ER TV M) TARTT ¢ THBADBFT ML LT, ILBALOE
RAAT-CHUN AR OBRSER 50/ &I SHSITRI F S h T B 9192002947

ERC ZDTFARMARALC, FY SARYT 1 TR AR T

Phosphoinositide 3-kinase (PISK)— Akt— Mammalian target of rapamyecin 1

(mTORCLD) &7 nBRAEELRRICSH S Z L BRI SR TNG 198, $7-,
MDA-MB-231 #82 CiZ, #MEsyZURMEIZE 54 5 Signal transducer and activator of
transeription 3 (STAT3) ZMEFRHIEMIL LB 2 220, vKiras?2 Kirsten rat
sarcoma viral oncogene homolog (KRAS) R L TV AL REANTEY, FhbH %

3



Fedf oy W LT BEE B OMEH ST B 420363740)

E3E HoBAER

1953 LT 2 /#ECH D GleNH: DFREBER I THH THRENHY 2, Fhil
B, AR Z2 S AMRBRITHS S GleNH: OFUEBER<. +O/ERER BT 594 &
HWTuD, B OB ThE, GleNHz 23 Insulin-like growth factor-1 (IGF-1) Sts%
L7z PISK/AktfmTORCL 7 F ADIEHAL A TAES 5 Z & TR A HET 5 2 LA
AENCO, $hbh, GleNHa ik IGF-1 BRBORE R 7Y av a8 gs o &
T, IGF1 ZBEEDTaTT Y — DR ERT—H. BRERT) 2iubefir Uk v
SN2 BAPMREIERT ST UNREA FLAREEY), TR bR R2HEET S D
EBREME SN TS 8490, iz, GleNHz » AMP-activated protein kinase (AMPK)
AEMLL. I har N 7 OERZRESE 2 2 L TRADEMZIITITT L Ofg 12
b Y. GleNHe OF T DI ERREPTEESER ShTns,




EI3E ERhk
FI1H b FEAALMIBOER S EOH%

b FELDS AR MDA-MB-231 1 X, ATCC (American Type Culture Collection) 1 ¥
FEA Lo, fERE, Leibovite's L-15 (sl T #h:A0ath) {2 Fetal Bovine Serum (10%) |
penicillin (100 U'ml) . streptomycin (100 pg/ml) #Hh0 L7785 Ay, 37°C (COe
FEFN) THIE LI,

GleNH: (Sigma-Aldrich Japan) & MelNH:b¥ pH 7.4 @ U BB ET & B& K (PBS)
CHEEL, 100mMIiCE L, ZhooEERL. 020pm DY) Y7 g b —

(Minisart RC 15, Sartorius, Gottingen, Germany) THE L. #HT5 £ T—200TH
LT,

EoE MRERET oA

Ml (3X 10 cellsiwell) % 96 7 =7 L — + (Corning, USAIZ#ERER, 6 pigE
L. Ve /AOERCEE SR, TO®, HHEREL, HLOBEH 0 K & 10 pl O
AR (RASIRED 25 mM, 5mM, 10mM & 725 X% PBS CHZ L% GleNHe B8 LU
MeiNH:) #FFhow oML, T2 R L,

AT R ONERE o 43T Cell Proliferation Kit IT (XT7T assay) (Roche, Mannheim,
Germany) &AVVTEMEL 7=, #MEERERE. &9 2 CHiiio/aiE M 100 pi & XTT #3%E

(XTTZEBFHEL BTV v 7Y VI STCORBMIC TRIBEL, 50: 1 DFIE TR
GLb®) 50 FIECEM LY, FOB, 7707 L LTEBOAROT 2 VAL
oo 2O~ b ITCTLRMA v FaX—hL, iMark v 77 F L p Y e

(Bio-Rad, Hercules, CA, USA) #RAWVWTHEME (450 nm) ZEE LA, Bohmky
B HlaoEE R IE L,

B U= RFLTuTF T

#IlQ (6 10° cellsiwell} # 6 &7 -’ L— | (Corning) {ZHFFEL, 1 BRIERE1T o7,
B, FHABREL. RPRREBmM L7225 X 518 (GleNHe % /-2kt MelNH) & #5#1
ZMA T, FERIFMIL 3047, 1B, S3Meld Uiz, &MRIERHE, PBS CEh-tho
7 % PEre L, SDS sample buffer #/0%2. # 2 3 B4EIR L7,

SDS-PAGE iz AV = 7 1% NuPAGE® Novex 10% Bis-Tris Gel 1.0 mm, 12 Well
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(Thermo Fisher Scientific} Z MV 7z, #8131y 77—t NuPAGE® MOPS SDS
Running Buffer (Thermo Fisher Scientific) % BV 7,

FArIkEntk, # 7 SESEHRA VWA —23—) 1 T PVDF (PolyVinylidene
DiFluoride) & (Immun-Blot PVDF A 71 ir 0.2 pm, Bio-Rad) C&FEE2{T o7,
EE % O PVDF % Western BLoT Blocking Buffer (Protein Free) (#4754 F44
£30) 12 1 8@ L. TBS-T (Tris-Buffered Saline and Tween 20) g%, TBS-T
THRAEREE1T> 7, —&EER Anti-ERK 1/2 pAb Rabbit (Promega, 1:5000 #F8) .
Anti-ACTIVE MAPK pAb,Rabbit,pTEpY (Promega. 1:5000 #¥%) . Akt Antibody (New
England Biolabs,inc., 1:1000 #F¥R). Phospho-Akt (Serd73) Antibody (New England
Biolabs,inc.. 1:1000 %), NFxB p65 (L8F6) Mouse mAb (Cell Signaling Technology.
1:1000 %), Phospho-NFxB p65 (Ser536) (93H1) Rabbit mAb (Cell Signaling
Technology. 1:1000#¥), p38 MAPK Antibody (New England Biolabs,inc., 1:1000
#%). Phospho-p38 MAPK (Thri80/Tyr182) Antibody (New England Biolabs,ine..
1:1000 #R) . SAPK/JNK Antibody (Cell Signaling Technology. 1:1000 %%},
Phospho-SAPK/JINK (Thr183/Tyr185) Antibody (Cell Signaling Technology, 1:1000 &
). Jun (Tranceduction Laboratories. 1:1000 #4R) Phospho-c-Jun (Ser73) Antibody

(Cell Signaling Technology, 1:1000 #%) , Bad Antibody (New England Biolabs,inc.,
1:1000 #¥#). Phospho-Bad (Ser136) Antibody (New England Biolabs,inc.. 1:1000
FHR) ERVC, ZEEid Anti-rabbit IgG, HRP-linked Antibody (Cell Signaling
Technology. 1:3000#¥) & Anti-mouse Ig(y, HRP-linked Antibody {(Cell Signaling
Technology. 1:3000 # ¥ % A\ 7o, HRP 83 Sz AR OR I Pierce Western
Blotting Substrate Plus (Thermo Fisher Scientific) # vz, {LERNX OB
ChemiDoc MP (Bio-Rad) # M\ 7=, #B#%&OERANTTI Image Lab (Bio-Rad) Z AW
o

AR FEEFN L7 MDA-MB-231 8RN O ¥ 32 B O TELGKE

Hik (6X 106 cellsiwell) % 6 7 =07 L — b (Corning) [CIERE L —HERA{T- 7,
BE, #HEREL, ¥ (GlNH: £7212 MelNHs) OB 5 mM & 722 5 5 i0E
g e, 12M%, PBS CHaigL, o7 7 —PHREE (cOmplete Protease
inhibitor, Roche) A ¥ ® SDS sample buffer (80 mM Tris-HCl pH 6.8, 20 % Glycerol.
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2% SDS (Sodium Dodecyl Sulphate)) THEfRZBIR L7, &30 B E2AET
LW, ER U R IDEE A T -, 208, TR aBSKECEELY 52 4 SDS
LIBEBREBETIAHDI, - 4CTHA L T BEFIERE (90 % acetone, 5 % acetic acid.,
5% methanol) % #IRCEINIFIZINZ 7= SDS sample buffer @ 5 #&% Nz, 4°CT
15000rpm OFRET TELEITV, 7 el L,

TO%R, BWRRAA by 78 (9M Urea, 4% CHAPS, 0.5% IPG Buffer, 0.002%
Bromophenol blue) (Z## L. Immobiline Dry Strip # 4 (pH 3-10 NL. 7cm. GE
Healthcare, Waukesha, W1, USA) # A\ T—&RTGH 0SB ABRKEI AT o7, XEhlz
i Ettan IPGphor 3 (GE Healthcare) Z /W 7 (AMRM « 12 856, EESRME - (1)
300 V 4 i8] (Step and Hold), (2) 1000V 1 B (Gradient), (3) 5000V 1 Hh 30
% (Gradient), (4) 5000V 304y (Step and Hold)), #%&#%. SDS F#ifk iy 77—

(50 mM Tris-HCl1pH 8.8, 6 M Urea, 30% Glycerol, 0.1% DTT) T 304y EMH L%
1T, 0% 10%7 7 DIAT IRV (10% 727 U7 2 R, 0.375M Tris pH 8.8, 0.1%
SDS, 0.033% ®HREET > E=0 A, 0.06% T T AFADF VDT IV) LD TR
B SDS-PAGE %17~ 7,

U /BB OE L, U B S L oSr BOBRBAIEOCLAIETH D Pro-Q Diamond
Phosphoprotein Gel Stain (Invitrogen, Carlsbad, CA, USA) ZAWTHEEE L, & w3
7B OFEBEE, SYPRO Ruby Protein Gel Stain  (Lonza Japan, Tokyo, Japan) =X
DHERR Lz, HARG LIS VTHEEA AUy —Th A7 R LA Z — 3000

(anatech, Tokyo, Japan) # AWWTIRE L. o PAMTEOS 2 ARy MiFEES B
WTEHLET- 7,

EHHE MRS v~ T T BT (liguid chromatography—-mass-mass
spectrometry (liquid chromatography-tandem mass spectrometry): LOMSMS 15) i
Y352 R BORE

I H LA, 100 ul ORTAEE (10 mM DTT, 100 mM REOKFE 7 T =
vA) B 100 pl DT AFNALEIERE B4mM I— F7E8 M7 I F, 100 mM REKET
rEmYL) CIREIC 30 5EL, VAT £ VEREOBTTAIALET o1, TO%,
BEEA (B0%AF 2 —/, 50mM [REVKRT e k) & HEHEB 50% 7% k
= U, BOmM RBART =g L) ZRAWCHEL, 100%7 7 = F VAl 54
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IS U OB L, 2 100 mgful @ b U 773 B A 0 2 K BT 45 S RsE L s,
MR BRER, 130 7h0 15l O 100 mM REERET = ANz, 37 C
TLMEA ¥ a<—F L, ZAREELE, SVRBEE LY R L~ F FiddidH
A BO% FEh,=pUA, 01% bY 73 oEEE . MBAEDB (5% ¥R, 15%
VIR, 26% T F=MUA), HEAEKC 80%7E h=hUA) BRWTE
PERIZEINR L, Y L 7273 FiE Thermo Fisher Scientific LXQ mase spectrometer
(AMR, Inc., Tokyo, Japan} %A CHMF a7, #2327 BORER MASCOT

search (Matrix Science, UK) # A 7=,

Zofi totall RNA OHM L v 7 a7 L BT L 23 mRNA BEOMET

RNeasy Mini Kit (Qiagen, Valencia, CA, USA) ZFI5 L THAI L7, M2 (8X 100
cellsfwell}) % 12 V= A7 L— 1 (Corning) (Z#5REL. 1 BHSEIT 70, Tey. i
BREL, mREE 5mM & 723 L 92 MelNH B R & 52 DN % 7=, 6 B§fHE. PBS 7%
NENO T 2 VEFE L. Trizol reagent  (Life Technologies, Inc., Gaithersburg, MD,
USA) 1mliNz., BAARZ L—ri—%HT Limlx v F o —Fc /Y L, B
#®., —80CTH UEREESY, ZRTS SHBEL. 200l Dy kLA ME, Bl
Lictk, EBEZROF2— 7B L, SO 0% Y J—AE&lzi, A 77 5%H
DT LB OERVIEL, BEIC RNA 23 H &4 —20C THRE LA, RNA O
NanoDrop Lite Spectrophotometer (Thermo Fisher Scientific, Waltham, MA, USA)
FRVTHIE Lz, B L7 RNAY 7tk 20 530 AT RE L. Agilent
Expression Array €7 (SurePrint G3 Human GE <=1 7 2714 8x60K Ver 3.0) #
FEEL-.

wTHE WEtoE
AN A1 L 3 EOEROVE S IEMEE R Lz, £F -7 Dl
W student OIS OR t BIE TIT -7, FEEAKEI*p<0.05, **p<0.01 & L7,



BAE FHR
E18 MDA-MB-231 flaizxi3 5 MelNHs & GleNHs 7RI
LT, B MDA MDA-MB-231 MIROBEFAIZ 59 5 MelNH: & GleNH: DRIR%
Rl (®1). TOH%, 25-10 mM @ MelNH: & GleNH: iSRG ER
2 T ORI B Lz, $7c, (EFREECHEL 754, MeINH: & AT GlcNH:
OEFEHEFEHROFTHCTE LT,

B2ET MIRAN T T AARERICET D MelNH2 & GleNH: D% F

RIC. MelNHz & GlcNHe D1EFIHERF 2 #7872 85— B & U €. ARMERERoA 17 S
HF5HEENEVIEAEER (ERK, JNK. p38 MAPK, cJun, NFkB, Aky) =%
$% MelNHz & GleNH: OFRMOBRE RN L (R 2-7), £OFR, MelNH:
XS EREAA S 7 BEORESY VBLIRBIC R &R EBE B X b, — 0,
GIcNHz i3 By VR C ERK (BT 0.5 B S INK (0.5 B, c-Jun (1
M) oV BT S I &, i, p38SMAPK (Bt 3 B¥R) < NFkB (1~3
BRfE)) . Akt (185D 0 U BB LRSS = LR AR, Th O DR, MelNH:
L GleNH: DAERBFBAR EH—MMERD T L ETB L T 5,

£ 31 MDA-MB-231 M2 mRNA FHiZ %3 5 MelNH: 215
S 5T, MelNH2 DIEFIMERF &8 601K 5 Z & & BRY & LT, Control #llfd & MelNH:

(6 mM) AEFMIETO mRNA BROFER T <A 7 07 AT X 0BT U

(8, ®#1), b—r=o 7o bBHLMRL ST, BAHEOERIZL » UREFHERR
R {EM L, MelNHoALE Lol ¢0, MIRERE-SR ABERE TR ETRERE
BRBIEA, & bt thioredoxin interacting protein (TXNIP)DZ 1 Control & H
B LT 5 fFLLER<, gap junction protein-delta 2 i+ 170 . Toll-like receptor § i 10
REE Y BT, LivL. MelNHo BRI T, lipopolysaccharide binding protein
(LBRP)OZHF A Control & Bl LT 1/70 12, NADPH oxidase 1 D3EHE 1/40 17,
Glutathione peroxidase 6 ®FHiT 1/15 {2, BCL2-like 10 (BCL2LOMIERIT 1/3013 &
ZENERED LT,

# 48 MDA-MB-231 il BT 2 7 L7 BRE LV L ER{KIZ T 5 MelNH, O5hE
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FL <, MelNHa ORI B LM T L5 EHBRVE LT, AT O®mNET 7,
HIRDOOYEARYS 7 32 R Y VEMEIZ K D IRE R 32T £ T LAYy, £ 2T Control A8
& MelINH; (6 mM) 4038 L 7RIS 2 % 0737 BO ) BRGIRIE & TR cii e,
£, AR, Z R AR LT ZHGTERKE 21TV, U VBB o HOE
FuEZER L (B9A), Control &HEL TU /EBHEOBEICRVH D ARy hEH)
oL T, LCMSMS 24TV, # V7 ADOREZIT-/ (2 No. 1 - No. 4),
= @@ Nucleophosmin (NPM) i3, UV »EMEAESRIT2 2 212 X 0 MfROEA- R+
HLEBBPEINTED, MelNHziT L5 NPM &V Bl DB I HERE OHETEM - B8
o TV B ATREPEA TR S, | |

& Bz, Control #ilR & MelNH: (5 mM) MDY /30 Bk ZKLERKEI TR
BL, BBEEITEDSHD X /0 WA HEREICHT Ls (R 6B), iKBED I A& X
7 BT DHAERFECRE L, Control & 7 F ARV DOH D ARy FERL
WL ZhODARy PRV L LOMSMSIZE D # "2 BERFRELYE (F2 No.
5—No.17), HBKE T &4, Tubulin, Vimentin, Actin (BLE, KIIQEERZ /<2 H),
Heat shock cognate 71 kDa protein, 78 kDa glucose-regulated protein, Mitochondrial
Stress-70 protein, Endoplasmin (EA b B3 2 v 7 #1237 &) | 14-3-3 protein Epsilon,
calreticulin, Mitochondrial Enoyl-CoA hydratase, Nucleophosmin, Annexin 77 3 U
—Z R 0R (B, BABES AT R) 7h E ORBBEMIBLEI L > TRELE
fEL T,
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EHE BE

% 1 & MDA-MB-231 #IT45¢F 2 MelNH, & GleNH; O HEREH E

AR L Hic, ZRETOHR T, Galal-6GIeNH: B OFR A U I8 MelNH:z 2k
b K562 S IAHIEORFERREE TS Z AVREATWEDR, ZOEOERARY AT
+SicRE IR TCVEY, SEIOWETIE. b FELASABIE MDA-MB-231 #ilgica+ 5
MelNH: HHITH 2 R-PRG T HRE~OFE, S50V GRER~OER 2RI L,
MDA-MB-231 #8881k 2.5-10 mM > MelNH, AR S Ml O A ST 5
ZEEFLEEL), £ BEROBREMERED 1 © GleNH: D)2 % Hakes L GleNH:
OHFE ETEMED )75 MelNHz X 9 b00MAOCHL T L BHEALAE (1),

LA U7zzd e, MDA-MB-231 D#BIRN O 7 F - GEERICHT 2 MelNH: & GleNH: ®
EREMOMBL D A ST oy MECL VAT LR, MRoEECEFICES 5
FEA S AR HOEREL (VUML) oS 2 o0BOERIT—BRER T (&
2~7), GleNH: (6 mM) fFE T Tt ERK. JNK. ¢-Jun O U EB{EAIMEI S 41, T,
p38 MAPK ° NF«B, Akt @ ¥ /B{LAMBE#E SIS Z & 23mi X, —F, MelNHz (5
mM) FET T, ThbEOX R BEDY BHLRIE (GlcNHz MY RE L
IR LR o i, Akt (WEMLERE BN OV L EHLE 20%IEXIHE L (7).,
—#tz, MAPK 77 2 Y —BeREE (ERK., JNK, p38 MAPK) < NFkB {3AiasEzE<-#
A fbFrEl#E L., Akt IMROEFIERSTLIEE LA TVD 249, L b, ERK
T DTETTEIC X 0 3 AARIDRE S (2345 = L 5% S CH 0 919 GleNHs (30>
2 & bH—8 ERK &4 THET 2 Z & ¢ MDA-MB-231 MROHEREZME L TH B 00
B Ly, —5, MelNHzid, D7 &b —38 Akt G R MAHFT 2 2 & THROEE %
FEFL7 R AU AZHET 20080 Ly, $%, ThOOREEE251C MelNH; &
GleNH: OFERHEE ORI 21 TV UER HBR, SEDRERIL, 2 >OmOMERR
DI L H—HBADZ LERBLTNA,

WAL T, MDA-MB-231 Ml [ h U FARET 4 THB L) OETATHD
T lih, SEOREE, MelNH; & GloNHs AR A OTRBIC BEFISR© & 5 7]
R REL TN D,

& 281 MDA-MB-231 gl 4813 2 MelNH: D{ERSET 0T DNA<=A 7 ari-4)
DNA ~4 707 L AT LABTERID, Control #IEL & MelNH: LEMIQIZHITS
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REFRBEIRECERLILBPAGHhE o (BB, 1), PTEN 20O T
BBROERITE R ITHET 5, MelNH: BRI ISV THREICER L AN ER > T
TXNIP i3, BAHHET L L COEELHFL. £ O AMKET TXNIP BERES LT
BY., TXNIP OERBLEMNEEE 2 L CHEBHELATE CE L 2 L0BE ST
L9zaM1)

F7. BCL2LIOWE, I har FIT7THeNY b u s COEHEFIEL, HRSA—F
3 #EELEEDR L CHBO TR = 2R EMHEITE L THLR TS AT pds)
MelNH: ZLER ik BCL2L10 O3EHRATEEICHD LT,

BB, e OBEAR NV AREIZBE LT D NADPH oxidase 1 (NOX1)03#H S
MeINH: SLEBMIIR CIET Lic, BBER b LR EIT MR TEENERRRENERIRIT
TRE & MR ER LT L HENBROBBREM ] 07 ARBhRE2 BT,
Bl A P U RAD EATE OHBNGEBICET £ U, PR & T8~ RERESE
fEir B85 LT p vz, DL A kL X @ B IS FREEARER T 5 NOX1 1%,
PAMROEELTEIED 2L, A6, BEAREFETH 2 Ras OFERELIZ NOX1
DHEBARETL - EBREINTHDL 8, ZD LI RWRSD, MelNHs & o0
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FLER)
Abstract

Effects of an amino sugar, MelNH>, on human breast cancer cells

Ryunosuke Nakazato

BACKGROUND: It has been shown that GICNH; exhibits anti-tamor activities in various tumor
cell lines in vitro. Recently, a novel amino sugar, MeiNHz, was shown to suppress cell growth in
some tumnor cells in vitto, However, it has not heen conducted to assess whether MelNH; exhibits
anti-tumor effects on breast cancer cells,

PURPOSE: The aim of this study was to assess the anti-tumor effects of MelNH; (and GleNH: as a
reference) in the uman breast cancer cell line, MDA-MB-231, which is a model of triple-negative
breast cancer. We also tried to elucidate the mechanism underlying the action of MeINH; in the
breast cancer cells,

METHOD: Cell growth was assessed by XTT assay. The effects of MelNH; and GlcNH:; on some
signal transduction pathways such as MAPK signaling were investigated by the use of westem
blotting. The mRNA expressions in control and MeINH,-treated cells were compared by the use of
DNA microarrays. To identify the proteins that were affected (induced or reduced, or
phosphorylated) by MelNH; treatment, we performed 2-dimensional electrophoresis (2DE} and
liquid chromatography—tandem mass spectrometry (LC/MS/MS).

RESULT and DISCUSSION: At a range of 2.5-10 mM, MelNH: as well as GleNH; significantly
suppressed cell growth of MDA-MB-231 cells in a dose-dependent manner. Western blot analysis
showed that the mechanisms of the sugars might be different from each other, at least in part.
Furthermore, DNA microarray and 2DE-LC/MS/MS analyses reveaied that treatment with 5 mM
MelNH: could alter the expression of various proteins that are involved in regulation of cell growth
and survival. The present results suggest that MelNH2 may have a therapeutic potential in the

treatment of malignant breast cancer.
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