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Fig. 1. Changes in Death Numbers by Cancers ian]d®50-201%

Table 1. Five-Year Relative Survival Rate of Pasemith Colorectal Cancer (CRC) in Japan

Five-Year Relative Survival Rate

Stage | 0.984
Stage Il 0.905
Stage I 0.791
Stage IV 0.178
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Fig. 2. Structureof Anti-cancer Drugs for CR Patient
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L-OHP #UHiit: 215 L= KBS AR CTlZ, ABC 7 > AR—%—ThH 5 multidrug
resistance protein 2 (MRP2PFEILAHINNT S Z L AME Sz ¥, S512, KBS AM
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FOLFOX4 regimen
5-FU 5-FU
600 mg/m2/2~4 min 600 mg/m2/2~4 min
¥ ¥
levofolinate o levofolinate 5
100 ma/m? 5-FU 600 mg/m 100 ma/m2 5-FU 600 mg/m
L-OHP
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2h 22 h 2h 22 h
0 2 24 26 48 (h)
2 weeks / cycle
mFOLFOX6 regimen
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levofolinate _ 5
200 mg/m? 5-FU 2,400~3,000 mg/m
L-OHP
85 mg/m?
__2h |, 46 h
0 2 48 (h)
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XELOX regimen
L-OHP
130 mg/m?

2h

Capecitabine 1,000 mg/m?
twice a day
1 day ‘ 13 days 1 day
0 1 14

15 (day)

3 weeks / cycle

Fig. 3. Regimen of FOLFOX and XELGX



Initial therapy

FOLFOX/XELOX + Bmab

FOLFIRI + Bmab

FOLFOX + Cmab/Pmab

FOLFIRI + Cmab/Pmab

FOLFOXIRI

FOLFIRI: 5-FU + LV + IRI

/ N\

Treatment after
first progression
FOLFIRI + Bmab

or
IRIS/IRI

FOLFIRI + Cmab/Pmab
or
IRI + Cmab/Pmab

FOLFOX/XELOX + Bmab

FOLFIRI + Bmab

or
IRIS/IRI
FOLFOX/XELOX + Bmab

IRI + Cmab/Pmab
or
Cmab/Pmab

FOLFOXIRI: 5-FU+LV+L-OHP+IRI

IRIS: IRl +S-1

Treatment after

second progression

IRI + Cmab/Pmab
or
Cmab/Pmab

Regorafenib
or
Symptomatic treatment

IRI + Cmab/Pmab
or
Cmab/Pmab

Regorafenib
or
Symptomatic treatment

Regorafenib
or
Symptomatic treatment

Regorafenib
or
Symptomatic treatment

i

Treatment after
third progression

Regorafenib
or
Symptomatic treatment

Regorafenib
or
Symptomatic treatment

IRI: Irinotecan
Bmab: Bevacizumab
Cmab: Cetuximab
Pmab: Panitumumab

Fig. 4. Algorithm of Systemic Chemotherapy for CR&ents with Distant Metasta8is
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THUNER &L I 2D BOMBOILTHFE L, £ D%, HiEZ s L TR 2K
T 5,

EMT OiEf 23T LRGN R RAYIC B L TW D B K1 Td % E-cadherind®
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72 £ OHI#EA 71X, E-cadherinkz = — K3 % cadherin 1 (CDH1) #& OV mE—4 —
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MET
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cancer
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Fig.5. Process: of Cancer Metastas
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FREDO—AKHE RNA TH 5, mRNA O 5 Riunlfloo 2 g H A 725 8 i A £ TORAIIE
seedifiisk & FEILAL. mMRNA ESID 37 FERIERGEEL (3° UTR) & seediEimas FHAHAYIC A
BT 52 LT mRNA DR, L2134 7 B~OFERIMHEINFHFES NS (Fig. 6A),
R O B A R4 < O A BV TiE, mIRNA-200 (miR-200) 7 7 X U —
(miR-200a mMiR-200b, MiR-200c MiR-141 miR-429) 2\ FF RANIZHRIL+ 25 19, F7=,
miR-2007 7 3 U —{& miR-200b/200a/42% miR-200¢/141D 25D 27 5 A 4 — %Gk L,
ZNEN 15D RNA & LTHEB %, IS4, % miRNA £ 725, miR-2007 7 X U —
<2 MiR-205/%, EMT D53 K 7-Td 5 ZEBL mRNA @ 3’ UTR & MflifIcfEA L. ZEBL
OFRBULFZ2I L, EMT 280195 2 L3 ShTnwb (Fig. 6B)*%, F7z, ¥4
miR-200 7 7 2 U — DO 7 1 & — % —ffikA CDH1 & 7' 1 & — & —ffik & [[FkIC, E-box
FLF 2 o720 F OB ZEBLIC L Wl S5 Z L A L 2MT 22~ 7= (Fig. 6Bf?,

A: Down-regulation of mMRNA B: Regulation of EMT by ZEB1 and miR-200 family members
g g y y
expression by miRNA
5’cap 5
FErrrrrrrrn 3
3'UTR
mMRNA ZEBTmRNA [SEARERRRARRNRRNRRNA R}
AAA 3
miR- amily members
- iR-200 famil b
miRNA3’IIIIIIIIIIIIIIIIII5’ ZEB1 — /// \\
Seed region l \ miR-2000/2002/429 ‘.. miR-200c/141
CDH1mRNA Chr1 chr12
D lat ‘ [(mir-200b II miR-200a i: miR-429 ] [ miR-200c I I miR-141 |
own-regulation o E-cadherin

mRNA expression

Fig. 6. Regulation of EMT by ZEB1 and miR-200 Fhmiilembers

mMiR-2007 7 X U —PIMC & 5B 2 M35 mRNA & LClet7 7 7 2 U —23d 5,
let-7 7 7 X U —lX let-7a let-7b, let-7c, let-7d. let-7e, let-7f, let-7g & O\ let-7i 72 £
RSN D, let-7 7 7 I U — I AMHIBIE miRNA & LT, EB-CHMlafEsE, 7 R
=y R LICBI T 2% < OBIR T ORBUCKE L JIFT 22, B4R = KGN
WIBE T let-Tc DRBENARIIR T L, SBAEICBIE L T\ 5 Z LavRmans: 2,
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ZERE 72 E O AHIBOFeEZ R HREE & LT, exosomeD NAEMIN AR Th 5 & H
FFEINTWD, exosomaThi A 100 nmiE & D/ 22BN, Mk 7s £ DRIk
HFIZTFEEL, 2V ERRNAZERHT 5, L DOEAWIT exosomdlz L 0 KR
RO REER N DIRE S, ZE LICIREETHEET 5, £72. TORBL~UTH L
To AR D RO AE B 2 T2 2 E IS BT > TV 5, exosomeH @ miRNA
72 ED MR HIZAFAET D MIRNA 2373 AVBEE DZBT-CIRIR D T2 O DA FA~—T1— L L
THHTHDARERN RSN TWD, X, KBS ABEOMEPIZHFET D
exosomeZ W\ T, FERGR ABEITH A let-7aX° miR-2172 EOFBLED @V T & 23
W Sz 2, IRTERE OARIET 5 S AHIIRR Tlx. 2 B O A 5 i S 717= exosome
® MRNA FEH L~V B HET D 2 E RO T D, Bz X, EiErEIREL A A
IZBNWT let-7 7 7 X U —7% exosome ZEINAIZEATT 5720, exosomef D let-7 7 7
U —ORB LU MEIRTEEIN RS AR & e B Z e 8 sz 20, — 05,
ETRTE IR AR BT miR-2007 7 2 U —® exosomet DIEEL L~ L3 fiia
MO mMiR-2007 7 2 U — LRIV Z EBIRESh T 5 %,

RAEERBITIE, DNA HERS OZb 2 DR VB FRBGIEEE CH LIV =
FT 4w TERE L THBILTWSD DNA DA F AL G525 Z ENRHL N> T
W5, DNA O mE—4 —flICFET 577 =0 L o O IRLESITH S
CoGT AT ROV U NAFNMETHZ & T, RNA ~DOEENIHI S5, T4
DOIFZEIZ LD —EBON AR IZEET 2 mRNA X° miRNA OFEELS DNA O A F LAk
IRV ESND Z Enmani, flxiX, FEAALUMO EMT XTY MET 28
miR-200b/200a/42%> miR-200¢/141% =t— K L C\»% DNA & A FL{kiZ L 0 filif S h
D 2 E NS ST 3% DNA @ 2 F L LIZ DNA A FUALEERE 7 7 2 U —Ic &
% DNA 2 FIVHEHRF ISR (DNMT) (2 & Y Hilfl 415, DNMT (213 DNA OEROERIZ
DNA O X F AR Z RFFT 2% FI 2 5 DNMTL =0, #ic A F AL EAT S
DNMT3 72 ENFAET 2 Z ENHBILTER Y | hx RBER T ORBHIEICE D> TWD
(Fig. 7A), DNMT Z[lET AL LT, 2-TAF TV FOVHUKRTH LT v A BV
(DAC), > F Y VHPIKTHHL T F P (AC) BT TV (Zeb) R ENH D
(Fig. 8)y Z#L5H® DNMT [HEIRKIZCTF Voo 2-TA4AF v F Vv ERERIC,



concentrative nucleoside transport&rsquilibrative nucleoside transporteiisE DL ~ 7
VAR—Z—IZ R MIENICTEA L ¥, 2%, DAC X ST DNA IZ, AC KT
Zeb |3 SN TDNA & L< I RNA ICHZIAE NS (Fig. 7B), DNA [ZHLAOAE L7
DNMT FILESIE, FI2 DNMTL L sgEICHE & L, € OEMEZ T 5, £ D725, DNA
DA FIACIRIEDRFF ST AR STV L BIZ T OFRBFHEE S v, B 2o
faoWE ZZLESED, BT, BPAIHTBETREICHIENTLLEALNTEY,
DNMT PAEER EDOT Y =T 1 v 7 EMIC L 5 2 23T 72 E g o6t
MG L LTHIfF S, BREPED SN TS, 72, DNMT HEEICLY . 2
AR EMT M S5 2 & s Sz 3%, 7272 L0 23 UMiIE<> DNMT B3
ORI LY BBEKETEETVERD ZLEHROONTIND 329 Ll |
L-OHP (2[4 2 HPitE 2 45 Lot M RIS AMIIIZ 31 © DNMT BRE K OIZ{EE 72
ENDFEBIZONWTOHREITZ LU,

A: Regulation of DNA methylation by DNMTs B: Role of nucleoside transporters in the uptake of DNMT inhibitors
_ Sgece — .. /\/
cece transcription NA cytidine o
‘ DNMT3 2"-deoxycytidine DNMT inhibitors

— GG ““ '_I_| 4'

‘ DNA replication
‘ DNA
DNMT1 4 Blndmg
DNMT]‘ CNTs: cor ive nucleoside

— GCGC
— CGCG

‘l“ DNMT ENTs: equilibrative nucleoside transporters
inhibitor:

Fig. 7. Regulation of DNA Methylation by DNMTs
(A) DNA methylation is caused by DNMTs and inhibiBNA transcription. (B) DNMT
inhibitors are taken up by nucleoside transporersare incorporated into DNA.

Cytidine 2’-Deoxycytidine Decitabine Azacitidine Zebularine
(DAC) (AC) (Zeb)

AN Y )N:N N)N:N NN
Cr . CL L O . CL

OH H OH OH OH  OH

Fig. 8. Structure of Cytidine, 2'-DeoxycytidinedaDNMT Inhibitors
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DTt KA A DEFERE & I T~ 2 DN AALFEIFRIEZBIR T2 2 LITHEERRE TH 5,
EMT Z i3 2 —& D miRNA OFH 72 E1X DNA O X FIALDOFBELZIT 572
DNMT [REHEIITEEBEESZMH T2t 652 06N5 39 LivL, DNMT BLEHK

DB ORI LV B 512 w0 53, L-OHP iyt 2 1815 LIS EEN I
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b N RS AR 2 F O T2 A TSR O B 2h PR RE A~ DB SV T DR
MTONTRY, F—EE»LHEEES -t MRIB AT, KR Z <35
JE B ik > SWABOMINE & | EiRiEME 2R3 U o NEiiE R B ok D SWE20i it 2 H v 72
PEB R B D AT D M9, 2 2 ¢ FE 1L SWABOM i K U SW6205i i A AV T
L-OHP ##itt v b RIS AL DO ER 25387 RIEARIC KT DNMT PHERE DRI
DWW THERET 21T > 72, WIZ, exosome d miR-2007 7 I U —=<C let-7 7 7 I U —
DFEBL L)L &3 Afia 0= EE & D REFR°. DNMT [HEFKIC L D exosomeH &
MiR-2007 7 X U —Xlet-7 7 7 IV —DREBLL ~LOEEIZTOWNT MG 21T 72,

T b, H LETIE, L-OHP A "3 SWE0Mila Z /FR L, Z Dffifiad EMT
B[R 7-R° miIRNA ORBLEIZ DUV TRET L7z, 5 2 3Tl SW620/OxRHifi, SW480
HAE KON SW6E20I i 2 VLT, 1RIEHES exosomet D miR-200~7 7 X U — DR HL L

MIFEH DAC DFEEIZ OV TR LT, 35 3 EIZR W TR, 2 b 3z Hv T,
IRIEHEIZ M IE T4 FH DNMT BLEEKOFEIZ WLk L7z, £ L T, exosomet O let-7
77 ) —DFEB LU KIFT ZebDEEICHOWTHET LT,
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FI1E XUV 7T7F M SW620 MRIZRIT 5
R EEERLOFEE & miR-200c KT miR-141 DR B E DAL

Fr

R MRS A TR EMT i ¢, BRffa~— 5 —Tdh % E-cadherindD 5 EL 3411
il &AL, AR REBEAE BE 2 2k, 64T LT vimentin 72 & ORI EE R M~ — 7 — O R HN Lk
A9 %, £/, miR-200 7 7 I U — (T EAGHIRICERIRAYICHEBL L, EMT Z il L T
% 1920 22t Mashita® (L. standard CD44 isoform (CD44s) & variant 9 isoform
(CD44v9) ® mRNA JH &L (CD44s/CD44v9 ratio))s bRz fif & Fri L C 3 M0
TREWZ &0, CD44 O X v EENRE Kk ONTHRES IIHI S5 2 & 2 Lz 7,
F7o, EMERESE (ROS) NEMT 2358 LTk V., CDA4DELZZ TH N TV AR—X
—T& % cystine/glutamate transporter (xCTY L ¥ . APy ROSE I S 1T 5 48,

EMT & HrEMEGSERIC KT 2 /M & OBEMIIHE < HfE SN TV 5, Bl iE,
Y &AM PE T2 ABC T U AR —F — OB 2T, 7 rE—F —Eikic
EMT FHER 72557 5 E-box BANNFIET 2RI R &5, DI, TGRS %
JLE L EMT 238525 2 L TABC R T AR—F —ORENBMNT S 49, F7-, B
A AUFAEIZ B\ C EMT OFFEINT-Ch D ZEBL OBl EHI1T L A7 F F > (CDDP)
R 5-FU 72 Eloxtd 2B M4 I8 F S5 2 & 2% Arumugam 512 L 0 #4E S iz %9, —
77, Snail OIEFIFEELIT LV 23 AL O A AR L AMEE S 4L, PUEMEIEEE I 7
DREEZEMEMET T2 2 EbROENTND Y, & 51T, FUBEMEREE K64 5 Bz~
> MIRNA OBI5ZOWTIE, EMT Z 4l 9% miR-200cA3FL23 AT 331 5 Z Al AL
DK E 72D PHEL LR BORBREMEIT 2 Z & bR LM ST %2,

PUEEVE R SRk 2 NPT 2 2815 U728 AGRAaI L, RISER MR O RpiE 2ok -2 L
HHILTWD, Yang b i L-OHP IZxf 9~ A it 2 45 L= v N KRAGDS Afliark KM12L4
AR K O HT29 #lf iz 8 €, E-cadherind® ZE B T} OF Snail X° vimentin O3 3 _F5-
Lo 7z EMT QR A RS L2, LavL, & b KRB AMIKES L-OHP itk 2 45
T 2B TO EMT OFEIZEBV T, miR-2007 7 2 U —DBI 51 5272 > TR
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Vo —J7. B MEIZARDS AMRRREE PC3ME & O DU-145/iic ) C, KX R
X9 D WP O T EMT 288 S v, Wififie T ZEB1 ORI EH- 7215 T <,
miR-200c & 8 miR-205 DRILDK T 2= L OHE L H B ¥, o=, & MK
D AMBEE TIE, L-OHP 123 2 PP 2 815 2RI\ T, EMT OFEICE 5
% MRNA ORBLENZENT HZ LT, EMT D58 SN TV D ATEEMENRS 2 b,
Z LT, miRNA O, EMT Z4fl9 2% miR-2007 7 X U —72 E23, L-OHP fRHiI4E#45
2 &2 EMT 3538 280 5 72D OF - 7218 EE) & 72 D T REE D HIfF S D,

b KRGS AIRaRE Cd 2 SWABOMIAM K T SWE20HiuIL, [Fl—d B AN FBHEDFEEN
AJRFEEE (B0 meRF) K OVY AR (B1 ki) b ENENKRILES N Z &R
19764 (s iz ERMED AR T & 5 5%, SWABOMIM & Lk L T, SW620/fiuiX
LV EBREO S WHEEERMORME 2 R~ 720, UL UIRERICET 205EICHW b1
TN 49

Z 2T, FEITIATEICE VT, SWABOHILKL (N SW6205iia% v T L-OHP &
RLiE A ATV L-OHP 85t e N KRGS AMR O ER 23472 (56 1 fi), =L T, /ER
L 7= L-OHP Bt SW620iiid 2 vy, CDDPCKAG 2 A DOIRFEIZ VN 54 2 B
BT RET 2 R XMMED IOV TG L7z (6F 2 i), S 51T, EMT BI#ERF D3
Bk, E#RE. RIEGEL O EMT OFFEAZME3 %5 miR-2007 7 X U —DOREHEDOLAL
IZOWTHRHZIT-> 72 (G 3Ei),

12



W1 A XYY S 5F UHEHME SW620 g /L

HATITEAE, L-OHP Z 19 % 28 AALFIRIE Td 5 FOLFOX HRIERS XELOX #Rik
IR TPIZ BB E T 5B A RESCUIBRARE 72 RIBS ATk 2 bR IE &
LTHEICHONSNS *, LinL, L-OHP O EHMLEIZ L v | KIES AL L-OHP it
WEBGT 52 ENH D, L-OHP Btk 2 1815 U 7= KBS A MR 69~ 2 1651k % B
¥T 5 LEFIRERADERICEWTERERBE TH D, £OHITIE, L-OHP i
MERBG AFIR D EFHEIZ SO W THRETT A SN H D,

ARHEITIL L-OHP (2% ¥ 2 IRHIME 2 815 L 72 I O RePEIC DWW TRETT D 72012,
SW480#ifid e UF SW620/iLIZ L-OHP D RIILE 24T, L-OHP (2 kf 3 2 bk 4
5 U7 Mipa o/ EY 2 3 A 7

% 1IH  EERME L FIE
1-1 EBAE

b N KAGA AMIRERE SW480 i (8 SW620 #lifui, 4% American Tissue Culture
Collection (Manassas, VA, USA}; T} DS Pharmabiomedical (Osaka, Japah)) i A L 7=,
Leibovitz 15 (L-15) 55#h1X Life Technologies Corp. (Carlsbad, CA, USA) v JiE A L 7=,
L-OHP /X Wako Pure Chemical Industries (Osaka, Japan) A L7=, v >R IM0TE
(FBS) % Sigma-Aldrich (St. Louis, MO, USA)M: Y fif A L7z, Penicillin &2 T" streptomycin
I% Nacalai Tesque (Kyoto, Japan) » i A L 7=,

1-2 MMIEERE K O L-OH P #EHiiMi o /R

SW480 #fija &2 O SW620 #ifidlx 10% FBS 100 U/mL penicillin 2 T8 100 pg/mL
streptomycinz Il . 7o L-15 B3 #2380 C 37C TH:# L 72, SWASOMIIE & 7= 1% SW6205f
% 1.0 x 1G cells/60-mm dishC#EfE L, 5uM L-OHP % & To55 1T 2 R L 7= %9,
2 B, AfEMinZ EI L, 4.0 x 16 cells/60-mm dishCH#EfRE L, MECE# 240 K L
72 SWE20ifIZ B&iE <5 L-OHP OIREEIZ 5 uM, 20 uM, 40 puM, 80 uM & BXFEHY
I B &7 (Fig. 9), £7-. SWASOMMIIIC &5 S5 L-OHP DX 5 uM, 10uM,
20 M. 40 uM & BEPERYIC R - &7 (Fig. 9), AAFZEICRB VT, L-OHP HitE DS
% L-OHP IZX]9" % ICso 7S 10F5 2L BIC BF-975 2 LITRE LT,
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SW620 cells

day 0 day 33 day 68 day 110 day 155
L-OHP : 5 uM 20 uM 40 pM 80 uM

SW480 cells

day 0 day 36 day 75 day 111 day 156

Fig. 9. Schedule of Long-term Treatments with L¥OH

1-3 ZMfa/EH

HRE 69~ 2 HUEBMEIEE S OB EMN 1L WST-8 7 v A IC X W IE L=, M4
3.0 x 10 cells/well T 96-well 7" L— MMIFEFE L, 24 RE[EI#E, HUEPERmSsE & 55 1 C AR
L. 45 well IZHVINER, 37°CT 72 BefMEEEE L7z, 72 W5tk 45 well OFSHIZERE | #1
HPERE ISR A B & 7a V) 100l B4 OY 10 ul WST-8 reagent solutiod i %, 1-4 B[ %
|2 Model 550 Microplate Reader (Bio-Rad Laboratoridercules, CA, USA)Z X v I &
£ 450 nm 2[R 655 nm TR 2 IE Lz, A 1T 2 HUBEIESEE O 1Cs
fiEl (REARHAE 2 S096H 92 M) (X, DL FORE AR Lz %),

E = Enax X €'/ (C+ICsg)

E: surviving fraction (% of control)
Emax sSurviving fraction maximum

C. drug concentration in the medium
ICs0: 50% inhibitory concentration

v: sigmoid factor
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B2l R

SW480# i K T SWE20 i (=% L, L-OHP % 4 » A DL _EALE L 7=, Fig. 10 %X Table
2 \ZRT & 91, L-OHP O EHIALEIZ X W SWE20Ii > L-OHP (2% 2 HEPiiE I35 «
([ZHIR L, L-OHP @ 155 H BIALEIZ L Y L-OHP O ICs M35 16 fiFi B L7z, —75,
SWA4BOHMIIZ X L, L-OHP DR HIULE 21T > T H L-OHP (T4 5 T DB 7o K
B s e o7z (Table 3)
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Fig.1C. Comparison of the Sensitivity 0-OHP+reated SW620 Cells tc-OHP

Control SW620 cells and SW620 cells treated wi-OHP for 33, 68, 110, and 155 d¢

were incubated with variouconcentrations of -OHP for 72 h in a Swell plate. Cel

viability was measured by the W-8 assay. Each value represents the mean = S.Eflgurc

experiments
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Table 2. G, Values of L-OHP in SW620 Cells Treated with L-OHP

L-OHP treatment ICs0 (LM) Relative resistance
control 134 1.0
Day 33 30.2 2.2
Day 68 40.2 3.0
Day 110 110.0 8.2
Day 155 215.6 16.1

Relative resistance was calculated by dividing d&gh value in SW620 cells treated with

L-OHP by that in control SW620 cells.

Table 3. 1Gy Values of L-OHP in SW480 Cells Treated with L-OHP

L-OHP treatment 1Cso (LM) Relative resistance
control 39.3 1.0
Day 33 70.2 1.8
Day 75 66.9 1.7
Day 111 72.9 19
Day 156 No growth* -

Relative resistance was calculated by dividing d&ih value in SW480 cells treated with

L-OHP by that in control SW480 cells. *: Concetitva of L-OHP; 40uM.
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L-OHP @ 155 HALEIZ L D . L-OHP @ ICs 7549 16 5 LA _EiC B3 L 72 SW6205f
Fa2ztg 5, Z O Z L-OHP #ihi: SW620/i (SW620/OxRAlIf) & L CTLL F Dk
FHTHW,

L-OHP kPt SWABOMIL A G DL o7c 2 L h, JFRHH D SWAB0 N &
b LT, U v S EifER L sk 0 SWE20/IEIZ 31 T %2 L-OHP OfitH(L 23558 S h
KTV E RIS T,
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E2E SWE0 MDA XYY 7T F BB 9 R XHEIZ W T
DFRF

A N7 v AR—H—Th b CTRL CTR2 KU 7 > AR — 4% —ATP7A,
ATP7B72 E D8] b 7 o AR — 4 —[% L-OHPX°> CDDP 72 £ & FI 55K D NS~ Dt
AT BI G- L. ARSEROBSZMICEEE 52 5 2 EnmbnTng 0 iz
PUBMENREEIT 3 2 RG22 845 L 7o Rals oWV C 0 LIE LI, IR B8 e s B2 oD 2 SE
O XMMHEE RO D Z ENndH D, £ 2T, SW620/0OxRHIfiE K OF control SW620fifiz 12
J o8 kT AR—%—D mRNAFEBLE, M ALEE & Y CDDP R KM% A B O
BRI B2 GUBMEIEEIE DR PRI DWW TRk L7z,

% 1IH  EERME L FIE
1-1 EBAE

CDDP % Tokyo Chemical Industry (Tokyo, Japank v i A L 7= ., Reverse
transcription-polymerase chain reaction (RT-PCR)H 72 7 Z A ~ — % Invitrogen
(Carlsbad, CA, USA)X v i A L 7=, 5-FU X Nacalai Tesque (Kyoto, Japan) ¥V lE A L7,
CPT-11 SN-38(% Sigma-Aldrich (St. Louis, MO, USA)L Y liE A L7z,

1-2 Mifss&

ANFEE LHEICYERL L 72 SW620/OxRiific & OF control SW62GHi % f V>, 10% FBS 100
U/mL penicillin }2 T} 100pug/mL streptomycing il 2. 7 L-15 E5#ic B\ T, 37CTHR#E L
72 SW620/OxRAfifIE 80 uM L-OHP A & etf i T2 L, MEHZ HW 2 HEiIC L-OHP
BEE R OEEHIC— B R LT,

1-3RT-PCR IZ X %5 mMRNA B EDEE

Total RNA %z RNeasy Mini kit (QIAGEN, Valencia, CA, USA¥ F > s Sl L 7=,
ReverTra Ace gPCR RT Master Mix with gDNA RemovéDlyOBO, Osaka, Japany. & ¥
total RNA % cDNA (215 L, MiniOpticon System (BioRad, Tokyo, Japaii) = ¥ SYBR
Green % i\ 7z Real-time PCRE LU F D&M TIT o7z, #1912 95°C | 30F) TEZEME &
H7-%%. 95°C 5% (denaturation) 55°C 10f) (annealing) 72°C 20%) (extension)#% 40
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YA I NAT T, FA 7 V& BRIROATIC LD | EEAYDNE—TH 205 LT,
A MRNABBLEIX, "UAX—E 2 J#E{E T Tdh 5 ribosomal protein 27 (RPL27) 1 &
DEEREIL L %O, M RBE LS LT, 2 TR LI, ARFNCHWE T T 4 ~— DS
% Table 4127”7,

Table 4. Real-time RT-PCR Primers for mMRNA Expi@ss

Gene Forward primer (5'-3) Reverse primer (5’-3’)

RPL27 ATCGCCAAGAGATCAAAGATAA TCTGAAGACATCCTTATTGACG
CTR1 ACCATCACCCAACCACTTCAGCC ACACTGCCACAAAAGCTCCAGCC
CTR2 TGGCAAAGCCAAGCTGCTCAAC AGCCGATGACCACCTGGATGAC

ATP7A TGGCTGGCAAGGCAGAAGTAAGG ACGCAGGAGGCACACGTCATTC

ATP7B TTGGAAACCGTGAGTGGCTGAGG AGCGTCTGCGATTGCGATCATCC

1-4 FertparE A
RES LI 118 1-3 & FRRICEGHIaE R 2 5- L 7=,

1-5 HHRaHEFH

Ha% 5.0 x 16 cells/well T 96-well 7 L— NCHERE L, 24, 48 £ 7213 72 HEEIEE 2% L
7o A%, % well DR ZFRE . B LU 100l 5541 % O 10 b WST-8 reagent solution
ZNz. 1 FEE# (2 Model 550 Microplate Readér L ¥ . HIE & 450 nm £ E 655
nm TR 2 H1IE L7z,

1-6 HLETFRIALER

T — ZITEE SRR AR TR L, 2 B O B FHZIE Unpaired Studentstest % H
AV
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B2l R

SW620/OxR #ifid 2 TF control SW620iiaiZds T 2HRA 7 v AR—2—Th %
CTRL, CTR2 L OMRiH! b T o AR — % —ATP7A, ATP7B ® mRNA I EIC OV Tl
L7, FOREE. SW620/OxRAIIEIZFU T, control SW6E20HHL & it LT, CTRL.
CTR2 J OY ATP7A @ mRNA BB &3V HIZIK T LTz (Fig. 11)

CDDP O ICsfiEilE, SW620/OxRAfificl & control SW620fifiil & D CHE /R EEFRD 72
oz (Table 5) & B2, KIFA A DLEFRIEIZHV B 5-FU, CPT-11 XUt CPT-11
DIEMERHY Tdh % SN-38I12%4 % SWE20/OXRAINADIERAZ HEICSWTHE LTZ, £D
i F. SW6E20/OXRATAIZ T, control SWE204E & Lz LT, 5-FU @ ICsfilid i
FONTEVME AR L, CPT-11% T8 SN-38D [Csofil iZ T 2KV M 2R L 7= (Table 5)

AREGEIIRER I OW TG L 72 & 2 A SW620/OXRA Az O i A {55 INRER] 1340 28 FER]
TdH Y . control SW620/H L D HERLAEINREE 134 20 Kefil Td o 7= (Fig. 12) Z DFER D
5. SW620/OXRA e o>l A b FEH FE 1%, control SWE20/f & b U Tl 2 & A3 /R
Sz,
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x 103
50 -

40 1
30

* O control

20 1 B L-OHP-resistant

10 o
0 ri—h

CIR1 CTR2 ATFP7A ATP7B

mRNA expression (/RPL27)

Fig.11. Comparison of Copper Transporters in SWOxR Cells and Control SW620 Ce
The mRNA expression (CTR1, CTR2, ATP7A, andATP7B was detected in SW6/0OxR
cells and control SW620 cells by rtime RTPCR and normalized bRPL27 mRNA
expression. Each column represents the mean MS®&. three indeendent experimen
(Unpaired Student't-test, ’p <0.05, **p <0.01 significantly different from control SW6:

cells)

Table 5. IG; Values of Ant-cancer Drugs for CRC Treatments in SW/OxR Cells and
Control SW620 Cel

|C5ovaIUE
Cell
L-OHP(UM) CDDP (UM 5-FU (uM) CPTA1 (UM  SN-38 (nM)
control 13.8x2.: 30.6+ 3.5 84+1.6 43+0.2 10.0£0.”
L-OHF-resistant 260.8 + 13. 32.3+x2.2 168+ 1. 32203 49+0.:
p value 0.0001 0.698 0.026 0.032 0.002

The 1G5 values of an-cancer dru¢ were calculated. Each value represents the me

S.E.M. of three independent experime
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Fig.12. Proliferation Profile of SW62/OxR Cellsand Control SW620 Ce
The number of SW6Z/0OxR cells and control SW620 cells was compared by tH&l-8
assay. Data represents the mean * S.E.M. of fodependent experiments (Unpai

Student’st-test, ’p <0.05, **p <0.01 significantly different from control SW620licg.
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HIE & &

SW620/OXRMNEZFVN T, FBEER DI ~DFE ALK~ D B 592
il kT AR—4—ThH % CTRL, CTR2 L O} ATP7A ® mRNA FEELE Sl ST\ b
ZLERBDZ, LL, CDDP D ICsfEIX., SW620/OxRAllfE & O control SW620/IfHIZ

BWT, ARREZRDRNST2, THDHOFENS, SW620 Mz T, -7
YAR—BZ— DB BEDOECITABERN~OREMEICRBE L 2N RS, £
DIz, SWE20iifid D L-OHP HIHIIEDERFITIE, # kT AR —Z — DRI EDZE(L
LIS DR T 0B G- 25 HER S vz,

L-OHP (2%} 3 D & Il b 7 v AR — & —LISMZ btk x R E 03B 535,
21X, 7R b= 2MEHER 7 TH 5 caspase 3° Baxit., L-OHP IZxf3 5 &z & Bl
THZERBEINTHE Y, Linl, 25 DR T L-OHP 721) T72 < CDDPIZx}
T ORI B BT 5, AMEHIRV T, SWE20/OxRAMfid & control SW6205 iz ¢
CDDP Z% T 2 VEIC A B A 52 b e o T, T D=8, SWE20/OxRHAINEIZ I 1T

% L-OHPHEHMEIZ 2N 6 DRFIFAE L Tt Ex b,

SW6E20#IfIZH T, 5-FU, CPT-11% U8 SN-381Z% 3 % &2 1% L-OHP 51
FICXVABICE L, LarL, ZOZTDOTRbEDTHY . SW620/0xR il
1% L-OHP [T IR 72 R B E 2 R 3 2 & AVRIB S 172,
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%3 SWE0 MDA XY Y 7T F U EFIHERIC L B RO
FER O MiR-200 7 7 I U —DEHREDOE(LIT OV T DR

Yang 53, L-OHP |ZxI3 2 butE 215 L7 v b RIGA A iakk KM12L4 #ifa & O
HT29fd Tid, EMT IZ X W EsBBREDS Ll 2 2 &0, MIERMMOME 2815 L7 2
LEWE LY, 22T, AT LECER L 72 SW620/0xRAIIIZIS VT D EMT
REGE R DI HESC, EBHE M NRIFREIC O W THET L2, & 52, EMT R0
FEELZ HIHHT 2 miR-2007 7 X U — KO miR-205 DR BL &2 DV TR L 72,

% 1IH  EERME L FIE
1-1 EBAE

Matrigel i% Corning (New York, NY, USA) L Y i A L 72, Monoclonal mouse anfi-actin
PUiR. goat anti-mouse IgG-horseradish peroxidase (HRHX 2 T} goat anti-rabbit IgG-HRP
FU{A1Z Santa Cruz Biotechnology (Santa Cruz, CA, USA i A L 7=, Monoclonal rabbit
anti-E-cadherif/i{&, monoclonal rabbit anti-vimentifit{A& } 0" monoclonal rabbit anti-ZEB1
FUAIZ Cell Signaling Technology (Beverly, MA, USAY: ¥ 5 A L 7=,

1-2 Hfuks=E
SW620/OxRl i 2 OF control SWE2CHI R IE, A S 2 Ji45 11 1-2 & [RIREIC B & L=,
F7-. SWAB0MIaIT., AEF LEE 11 1-2 L [AREICER®E LT,

1-3 EBRE K ORI RE D FHM

8.0um Transwell Inser& V>, Morelli 5512 & 0 EEYHE K ONZHEAE 2 57 L 7=
N SEBNEE O FHMIZ X Matrigel T=— k L TV 720> 8.0um Transwell Inseré V7=, 3=
THRE DRI 13, Matrigel T=1— k L7z 8.0um Transwell Inseré fi\ 7=, flli & 2.0 x 10
cells/insert CHEfE L, well NIZ 10% FBSZ G iets it 2 N2 72, 24 Kifil#%. insertNOK:
it 2 2 1 VE RS . well N3 Z 20% FBSA & Teks iz 2c# L 7= (Fig. 13)°", 37°C
T 72 KRR 28 1% . Transwell Insertd A 7 L > % Diff Quik reagent (Sysmex, Kobe, Japan)
TYE L, 200f5DFRFRTHBIZE L7z, 5 DOHBE TMIdZ U v b L, FHHEZ AV E
HhAE K ONRIERE 2 34 L 72,
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Initiation of
chemical attraction

dar 0 day 1 day 4
| | |

seed 2.0 x 105200 L Replace i i
(10% FBS medium) serum-free medium .flx an,d stain
Diff Quik reagent
Migration assay: Matrigel (-) 10% FBS Replace
Invasion assay: Matrigel (+) 800 uL 20% FBS

Fig. 13.

Migration or Invasion Assay

1-4RT-PCR 12X %5 mRNA ¥ EBDEE
AREE 2H8FE 1 1-3 LFEEEDOHFET MRNA KB EZ TR L, AREHCHW- T
T A < —OHlH| % Table 6i1Z 787,

Table 6. Real-time RT-PCR Primers for mRNA Expi@ss

Gene Forward primer (5’-3’) Reverse primer (5-3)
RPL27 ATCGCCAAGAGATCAAAGATAA TCTGAAGACATCCTTATTGACG
CDH1 ACAAGCCCGAATTCACCCAGGAG AAGCGATGGCGGCATTGTAGGTG
CDH2 ACAGTGGCAGCTGGACTTGATCG ACGGCCGTGGCTGTGTTTGAAAG

Vimentin AACCAATGAGTCCCTGGAACGCC CACGAAGGTGACGAGCCATTTCC
Shail TCGGAAGCCTAACTACAGCGAGC AGATGAGCATTGGCAGCGAGGC
ZEB1 ACTCAACTACGGTCAGCCCTGC CCGCATTTTCTTTTTGGGCGGTG
ZEB2 AACACCCCTGGCACAACAACGAG ATTGCGGTCTGGATCGTGGCTTC
CD44s AAAGGAGCAGCACTTCAGGA TGTGTCTTGGTCTCTGGTAGC

CD44v9 ACCATCCAACAACTTCTACTCTGACA CCTTCAGAATGATTTGGGTCTCTT

xCT TGGCAGTGACCTTTTCTGAGCGG AGCAAACACACCACCGTTCATGG

1-5Western blot {2 & 2 % v 7 BHHEEDOHE

M-PER Mammalian Protein Extraction Reagent (TheBu@ntific, Waltham, MA, USA)%
Mo, 2o "7 Bxfilarbft Lic, &2 X787 id 10%E 721 4-12%
NuPAGE polyacrylamide gel electrophoresis Bis-Ti (Invitrogen, Carlsbad, CA, USA¥
AT, 4-morpholinepropanesulfonic acid buffer pH 7.7 {trogen, Carlsbad, CA, USA)Z
L vEKIKE L, EXKkEN#%. Blot (Invitrogen, Carlsbad, CA, USAYx f \»
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polyvinylidene difluoride (PVDF)I&IZ % > /37 & #Hr5E L7-, PVDF 5% =RiRIZHB T
Blocking One (Nacalai Tesque, Kyoto, JapaH)C 30 sy ff#k% %, —RPuiA & =R T 1 FF
M. 3 4CTHEIG ST, =D PVDFE% Tris-buffered saline-0.1% Tween 20
Vetpte, “WRPUAZEIRT 1 FERS S ¥, #2737 &% Chemi-Lumi One Super
(Nacalai Tesque, Kyoto, Japan) X v "[#i{k L 7=,

1-6 KN ROS EDHIE

A % 3.0 x 10 cells/well T 96-well 7" L— MTHEFE L, 24 RERRT2E L7, 24 el 10
UM L-OHP Z Nz, EHIC 6T E LI, NY T 472 br—/ L LT, 200 mM
HO, % 1 WFfHlALiE L7cfilaz Wi, £ok, BHARE, #HziZ 10 pM
2,7-dichlorodihydrofluorescein diacetate (DCFH-D@AYako Pure Chemical Industries, Osaka,
Japan) Z & k5 100uL A 00z 7=, 1 Refilt% ., Mz PBS T 2 [FI%EHE L. & well (2 100
uL PBS# /%, Infinite F200 PRO (Mannedorf, Switzerland} X v . itz 480 nm
FOLP R 535 nmTHOEIREE 2 JIE L7z, Ml D ROSEIZHFRTT 4 72y br—/b
(Z RV iERE L LTz,

1-7 Wound-healing assay 2 & % E&RE DLl

EH)EE 2 wound-healing assay. L ¥ #Efli L 7=, M@z L, =71 R e L
. 1000uL B~y bF v 7Okl L AlGEER L, O£ H|E L7z, 37CT 48
Reff s %, AGOIEZMIE L, L FOR % HC pearcentage of migration rate’ H
L. HE#EREZ 5 L 7=,

Percentage of migration rate

= ((wound length at 0 h) - (wound length at 48°h))00/ (wound length at O h)

1-8 RT-PCR IZ X %5 miRNA EHREDEE

Sepasol-RNA | Super G (Nacalai Tesque, Kyoto, Jagahf\ . 2003500 D RNA %
&1 total RNA Z iR X v i L7z, Mir-X miRNA First Strand Synthesis Kit (Takara Bio
Inc., Otsu, Japan)Z X ¥ total RNA %#ififiz5 L., real time-PCR& LL FOZMFTIT- 7=,
Iz 95°C | 10 TEVEME S H 7%, 55 95°C | 2080 60°C % 40 ¥+ 7 WAT - T,
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YA 7 VAR BRI HTIZ K0 PEAM S HE—TH 505 L7, % miRNA JEBL & T,
U6 small nuclear RNA (snRNA)JZ & i5E¥#E(L L7, RERFHIH W7 Z A ~—% Table 7
IZ/RT, F72, U6 sSnRNAD T &L Mir-X miRNA First Strand Synthesis Kit & 415
TIA~—zfHLUER LT,

Table 7. Real-time RT-PCR Primers for miRNA Expiess

MiRNA Sequence (5'-3")
miR-200a TAACACTGTCTGGTAACGATGT
miR-200b TAATACTGCCTGGTAATGATGA
miR-429 TAATACTGTCTGGTAAAACCGT
miR-200c TAATACTGCCGGGTAATGATGGA
miR-141 TAACACTGTCTGGTAAAGATGG
miR-205 TCCTTCATTCCACCGGAGTCTG

1-9 HEEHFAVLER
T — S X EEYERASE TR L, 2 BER o FRESET 12 1d Unpaired Studentistest %
AV
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SW620/OxRffiic i control SW620fifi & thiik LT, LW FsHIEOERZ R L= (Fig.
14A), RIZ, EMT BEE K 1 DR B EIZ DV TRET L7255 5. SW620/OxXRAIIEIZ ISV T,
CDH1 ® mRNA FHL &K T L, vimentin &2 O ZEB1 @ mRNA ZEL&ITHIN L 7= (Fig.
14B), —7 . Snail ® mRNA BB &IZA ERE(LITFRO -7 (Fig. 14B) [FIERIZ,
SW620/OxXRifIEIZ 1 T E-cadherind % > /3 7 B3 B EIXK T L. vimentin}z () ZEB1
DH R ERBERIIEM L7 (Fig. 14C) /-, BEZRMBEO~—Hn—L S5
N-cadherinz =— N L T\ % CDH2 & O} ZEB2 ® mRNA 33 &%, control SW620HH iz
S OF SW620/OXRHIFEIC I W CHIZE S e o 7o, RIZ, IEEhEE K ONREREIZ DV T
L7z & 2 A SW620/OXRHilAE DB RE K ONZIMAE X control SW6E20/lliu & ik L CF
BT L T e (Fig. 14D) A6 OFER LV . SWE20/iE & tLik L T SW620/0xR
MIREIE & 0 IR DR S 2 7R 2 & AR S LTz,

SW6E205lfli2 (2350 T, CD44s & CD44v9 @ mRNA FEL &3 L-OHP #EFiME D11 &
DAL L7 (Fig. 15A) & 512, Mashitab O VL [AEIC, CD449/CD44VI ratio 13
control SW620/fl & FLige L T, K 0 HIER AL O R 2 759~ SW620/OxRAMEIZ VT
FLL &%~ L7z (Fig. 15B)

ZOf, ROSIZEY EMT BFEEN5 2 EAHESA TS 9, LirL, SW620
HIfIZ BT, HIfEN O ROS & & U xCT @ mRNA FHEIZ, L-OHP it I
LA BERENITRD -7 (Fig. 16)

L-OHP % 111 HRJALE L 7= SWAB0AHALIZI5V T, control SWAB0R & iz L T,
CDH1 J Uf vimentin @ mRNA RSB &3 IS L7223, #HEhERIE L-OHP © B HiALE
IZE Vb Lo 72 (Fig. 17) ZHHOFER LV . SWABOHMAZIZ 35\ Tl L-OHP &
RHILEIZ L0 BEERMIL ORI A MBS Lo 7o 2 & DRI E T,

SW4SO i K U SWE20HIIZ F31F 5 miR-2007 7 X U — DB E T DU T Hulehhat
L& 2 A, SWAB0MIE TIL, SWE20#lfu & thfgg LT, miR-200 7 7 X U — D F &
NE L o7 (Fig. 18)

WIZ, SW620/OxR i & O control SW620/ifEIZ351F 2% miR-200 7 7 X U — &Y
MiR-205 DOFEBLEIZ DUV TEURES L7, £ OFEHR, SW620/OxRAMfIAIZIHW\T, 7 F
Z B —ZTGRT D miR-200ck () miR-141 DR ENA BT T L= (Fig. 19) — /7.
miR-200a miR-200hk MiR-429 K& ' miR-205 M3 H &% SW620/OxRAllfE & N control
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SWE20HIfEIZ N T, ZITFR® bived > 72 (Fig. 19)
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Fig.14. Changes in EM-related Molecules arMetastasi/Activity in SW62(/OxR Cells

(A) Morphological characteristics of SWE/OxR cells and control SW620 cells we
observed y phase contrast microscopy (Scale bar: §69). (B) The mRNA expression
CDH1, vimentin, ZEB1, andSnail in SW62(OxR cells and control SW620 cells was detec
by rea-time PCR analysis and normalized RPL27 mRNA expression. (C) The prote
expression of -cadherin, vimentin, and ZEB1 was detected in SV/OxR cells and contrc
SW620 cells by western blotting 8-actin was used as a loading control. (D) Migratssay
and invasion assay were performed W620OxR cells and control SW620 cells. Ee
column represents the mean + S.E.M. of three inudgr® experiments (Unpaired Studel
t-test, ’p <0.05, **p <0.01 significantly different from control SW620 lisg. HPF:
High-power field(x200)
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A CD44 mRNA B cD44s/CD44v9

*%

N
1

O control

B L-OHP-resistant

N
1

mRNA expression (/RPL27)
o o
N iN
CD44s/CD44v9 ratio

*%
**

g
=}
o

CD44s CD44v9 - control L-OHP-resistant
Fig. 15. Comparison of CD44 in SW620/0OxR Cells @whtrol SW620 Cells
(A) The mRNA expression o€D44s and CD44v9 was detected in SW620/0OxR cells and
control SW620 cells by real-time RT-PCR and noreeli byRPL27 mMRNA expression. (B)
CD44s/CD44v9 ratio was determined using the data shown in (Aach column represents the
mean = S.E.M. of three independent experiments §iag Student'st-test, **p <0.01

significantly different from control SW620 cells).

A Intracellular ROS B xCT mRNA
100 - x 1073
10 -
— 80 §
Q ~
£
° 60 5
> 5 6 4
=S Ocontrol 2
8 40 S
by BL-OHP-resistant & 4 J
< s
X
20 x
52
0 "

non-treatment 10 uM L-OHP control L-OHP-resistant

Fig. 16. Comparison of Intracellular ROS and x@TSW620/OxR Cells and Control SW620
Cells

(A) The intracellular ROS levels were detected W620/OxR cells and control SW620
cells by DCFH-DA and normalized by intracellular RQevels of each positive control
treatment. (B) The mRNA expressionx@T was detected in SW620/0OxR cells and control
SW620 cells by real-time RT-PCR and normalizedRBY.27 mRNA expression. Each column

represents the mean + S.E.M. of three independgetrienents.
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CDH1 mRNA vimentin mRNA migration rate
x 102 x 102 40
3 - 5
- *%
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Q
3 Jok g 4 g30
52 e |7
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3 s 11
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cont day111 cont day111 cont day11l

Fig. 17. EMT-related mRNA Expression Levels andgiMtion Activity in SW480 Cells
Treated with L-OHP for 111 Days and Control SW4&0I<C

The mRNA expression dZDH1 (A) andvimentin (B) in SW480 cells treated with L-OHP
for 111 days and control SW480 cells was detecteckhl-time PCR analysis and normalized
by RPL27 mRNA expression. (C) Cells were scratched wittiG®90uL pipette tip and
photographed immediately after scratching (0O h)fterAa 48-h incubation, the lengths of the
wounds were taken to calculate the migration rateach column represents the mean = S.E.M.
of three independent experiments (Unpaired Stusléést, **p <0.01 significantly different
from control SW480 cells).
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miR-200a miR-200b miR-429 miR-200c miR-141

Fig.18. Comparison omiR-200 Family Membelin SW620Cellsand SW480 Cel

The epression of mil-200family membersn SWA480 cellsand SW620 cel wasdetecte
by rea-time RTPCF and normalizecby U6 snRNAexpression. Each valuerepresent the
mean + (E.M. of three independent experime (Unpaired Studentst-test, **p <0.01

significantly different from SW620 cell:

1.5 =
c
ke
[}
1.0
a
x
)
.g koK O control
805 4
9] %ok
<Zt B L-OHP-resistant
o
E0.0

miR-200a miR-200b miR-429 miR-200¢c miR-141 miR-205
miR-200b/200a/429 cluster miR-200c/141 cluster

Fig. 19. Expression Levels of m-200 Family Members iISW62VOxR Cells and Contrc
SW620 Cell

The expression of m-200 family members and m-205 was detected in SWE&OxR
cells (closed column) and control SW620 cells (opatumn) by reetime RTFPCR anc
normalized by U6 snRNA expression. Each colummesgnts the mean + S.E.M. of three¢
five independent experiments (Unpaired Studet-test, **p <0.01 significantly ifferent from

control SW620 cells
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EMT BHERE 7D mRNA KON o R 7 OB & L ) . SWE20/iliZ 3 T, L-OHP

(R DG IE A ST 2R T, ZEBL ORI ENHIIN L, MR ORI %2 89
ZEERDI, 72, ROSEMKOXCT ® mRNA I EICH B R EZRBO N2 &
2B, ROS ®mLSMDOKEFIT LV MIFERMILDFFMENTFESND Z LR SN, £
OflE LT, L-OHP OEZMEAK T IH 57200 T2 <, EMT OFEIZ I 5
ERCC123% % %8, L7 L, ERCCLIZ Snail DIEEL L HHEET 5 Z L bbb T 5 %)
Z D72, Snail O mMRNABEREICHBERECERBORN-T2Z L b ABEHZEW
C ERCCL SW620#iid TP L-OHP fHIHEDEIZE G L T E B X b,

L-OHP O£ HAMLE % 1T - 7= SWAS0HM I3\ T, vimentin @ mRNA ZEH B3 L
7273, CDH1 @ mRNA FEBL&E & H L GEEREIITHE L e o 7o, ZORER LV . SW480
M X L-OHP O RHILEIC L 0 | MEERMIBORMEZ G LICS W I LAVRIR ST,
¥, MEERMAR DR 2 R D FLAS AUAIRIE, PUBMEIEE I 7 2Rt &2 4 LT
NI EARIBENTNDS O, 207, L-OHP DR HIALE 217 - 7= SWASOHMINIZ R LE
SR DORE 2 SERT LIZ< < L-OHP 1264 2Kt 2 815 L 2 0o T2 ATREMEDN B &
Hivlz, EHIZ, SWAB0MIAL Tik SW620/fa & bt L T, miR-2007 7 X U —DFH
BERELL BN EER DT,

SW620/OXRFIAZIZ I T, 7 T A X —%JE[T % miR-200ck OF miR-141 D% 5 £ 73
AEIKT L2, ZOfEFEIE L-OHP KRG AMIIZ VT, miR-200 7 7 X U
—DORBBIMH SN TND Z EEPIHDTHL I Lz, & 5IC, miR-200ck UF miR-141
OFEFIMF B ARFHI BV THEE STz L-OHPHRHIME OB EMT O #E 2 (edE 3 %
AIREMEDS R S T,

Zhou & X =FHFED KGN AMIIERE & % @ L-OHP HXHIMEMIFERIZ 31T 5 miRNA %5
A L7223, L-OHP RHTIE DS K 5 miR-200cd R B & il | 3B E2 S a7z ) o
22 L EHE L, mR-LALOBBEIIRF LT eno72 9 LavL, o =fEO K
578 AKIRERR D —> T 5 HT29 M Tik, L-OHPEH B O FE T, ZEBL LA D
EMT #FHER 712 LY EMT 358 STV A TREMEN#E S 1), 2o, At

(23T miR-200c & U* miR-141 D FEBMHIIE L-OHP HHTHIER OB T 1T 2 EMT
EHET LR THDLRMEZ R LI, ZRLSOERIZL > TH EMT BFEIh
LARBMER &V | RIGDAMIBL O E S O R AMEINMNE L E X T,
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L-OHP #ihitE B b KAGA A AR D VERL 2 307, IRIEREA OV EMT BEE R 7 DR B &IT
DT SWAS0HI AN & SWE20in 2 W Tl at L. LLFORER 2157,

1. L-OHP o 155 HRALEIZ LV | L-OHP @ ICs EAK) 16 fiF 2L LI 15 L7- SW620
RN E L, ZOMIEZ L-OHP #bifE SW620/ifu(SW620/OxRAlfE) & L T
FHTHWZ, —J5. SW480 Mila~D L-OHP »EHIALEIZ k- T, L-OHP #iHift
SWABOHIZ 155 Z LIZTE R T,

2. SWG620/OXRHLIZEB VT, AESE AR TH D CDDP X UNKAGA A D W AALFIRIEIC
WS 5 5-FU, CPT-11 KO CPT-11DiEMERBE TdHh % SN-381 %13 4 sz

MLz, control SW6E20/Ifm & Lhifis L T, K& 2 fEI TR O e o 72,

3. SW6E20/liiEiz BT, L-OHP (x4 KP4 L 7=356 . ZEBL O3B &)1 1
M52 & %237,

4. SWA4B0 M Tik., SW620#ifi & bz LT, miR-200 7 7 X U —DOFBLENFE L <

EnoT,

5. SW620/OXRHIIZEBW T, 7 T A X —&TERLT 5 miR-200¢c &% U miR-141 D3 &
23 SWE20MIiaIZ b, AEITIE T L=,
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WoE FXH VY S5 FUHBME SW620 MIZIBT B EERE & exosome D
MiR-200c XU miR-141 OFEB L ~NIZRITTTVEZE LV DE

Fr

L-OHP /%, FOLFOX #&i5EX°> XELOX k7 E DL AL L LT, KIBnNABRE
X LHWSND, L, MEOWRESLAPIEOR 1 HITBWT, KIFH M
L-OHP (2514 2 Hibilk 2 153 2@ © EMT OB EIC L 0 | ZEENTLET L 2 L %
oM LT, ED7®, @iiEMEO KBS AT T2 < L-OHP (Zxf7 % it
P2 JBAG L 7o RG2S AU U, s 242 2 LITEELRETH 5,

CDH1 72 E OB AR B# T 25— D5 7 DO FBLHIEIZ DNA O A F AL 5
LTI g 3182300100 x5z DNMT ZET S 2-F4F v F UV VR TH S
DAC L& S AN DI BT 5 2 L v Sz 3%, 4785 Shin S,
BNAHIIIZBWTH A Yy 7 v a Y ORKICE Y, DAC MEBIRE &K VR HEFE
M52 L 2WmE L ), £/, DAC ZALE LIZAFA AHIKIZI VT, insulin-like
growth factor binding protein DRI L W FEAMHI S D Z LB B~ —
71 —Td % E-cadherind & L 7 ERBENENT 5 Z LR RAE SR P, &b, £
< DED AL TIE DAC ALEIZ L 0 ERGila~ — 7 —DORBEPHM LT Z & b
Sz Y, E72. Hur B3, BB EZRD L KIBBABEOBAMBTH., BSAMIED
EMT & O MET 1% miR-200¢/141% =t— K% DNA O A FAIC L D flffi s b Z & %
Wi L7 %), —J5 T, Chik Hi, DAC ZML{E L= IERIEMEIL A AR\ ) T, =
BEANTTHET D 2 L 2 WG L2 %9, & 512, DAC ZALE L7 IF 5 B < I M 2R M
~—H—OFEHEE/BMLZZ L bEShi O, 2ok ic, MEOHEICENT
DAC T & % EMT B K F-CUB RE I M F BT N AR D RFIEIC K 0 5870 5 Z &8
RENTWD, L, L-OHP (Zxf3 2 bt 2215 L, RIEaE2 Tl L7 KB A
MR DRAFRESS EMT B A 1 DI B &8 IZ K IE T DAC DFEIZ OV TOHREIZZ LV,

ULAE DY AL OIRIEHRES DAC 12 &L 5 DNA Bl 2 F AL DT O FRIE & L T, exosome
ONEWNEHER TH D EFFIIL TS, exosomadsrih L 7= MIE O Rtk oA BRI
KT % # X7 ER mRNA, mIRNA 72 E2NET 5, Z07-8, exosomeD NEWY)
DRIBB AT EOZM DT O DN, F~—T—L LTHHATIE RN EEREZED T
W5, BEOHRE T, MET O exosomaZ BT, 2 AR T TdH % tumor protein

i

I
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P73 DT A V7 F—ALTH D ANp73 O mMRNA FEHL L~ exosome @ miR-21 X°
let-7a72 £ O MIRNA OFHL LUK ABRE TEIIN L Tz 287 S 512, &Rl
PE23 AUAR D exosomef |2 miR-2007 7 X U — D FEBL L~ L )MEREME S AU MR H <
TN ERMESN TS O, Zofticd,. human leucocyte antigenst £ @ exosome
o> 2 2 R B DFEBL L~ LT DAC ALEIC K DI 5 2 &G Shiz %, LinL,
exosomet D miRNA FEL L~/ 2 KIET DAC OFEEIZ OV TOMEITZZ LU,

L EDRED G L-OHP RG2S AL DO he ke OY EMT BEX 712, DAC
MR EL JATT AN B R DLz, £ 2 CTEHEEIT. F—E&E OB Sz MR
PR ABRERK T d 2 SWABOMINE, SW6E205fi K UV 1 & CTEML L 72 SW620/OxRiffifid &
A EBRE K RIFREIC XIF 9 DAC O 8 & HlRET L7z (55 1#i), £ LT, EMT
BEEEL R 7- DR B &I KT T DAC OFEIZ SOV T HRFT L7z (6B 2 /i), & 51T, exosome
F1D miR-200 7 7 X U —DORBL LN LREHMILOREREDIRIE L R Z L BEA BN
7-72% . exosomet d miR-200 7 7 X U — DB L~V LIE T DAC Oz >\ T
L7 (5 3 ).

38



®1HE AXHVSSFUBRPME SW620 MR OESRER NEIERRICRIET
FHEE DB OWNT O

IHEDOHIZEIZ BT DAC (2K % EMT B A 1B HE I AT I B0 03 Al O
FPEIC RV R D Z EPRBIN TS, LovL, L-OHP (Zxf7 D IHiPE & 75 L,
IRIERENTLHE L 7= KBS AHIIIZ 31T 5 DAC DEBIZHOWTOREILZ LU, £ 2T,
SW480ifid, SW620 i K UF SW620/OxRAlfia 2 Fiv » JE B EE J N2 AR IZ & I3 DAC
DEE A LR A LT

% 1IH  EERME L FIE
1-1 EBE

DAC (% Wako Pure Chemical Industries (Osaka, Japan) i A L7, DAC & [RIEEIC
2-FAX VT VUK TH 5 DNMT ILEEAZ /RS0 ¥ T B (Ara-C) X
Sigma-Aldrich (St. Louis, MO, USA)X VW l§ A L 7=,

1-2 MifsE

SW480#ifi, SW6205lliu fz O° SW620/OxRAlifL % F\ >, 10% FBS 100 U/mL penicillin
S T} 100 pg/mL streptomycinég il x 72 L-15 5z 36T, 37C THEFE L 72, SW620/0xR
HIfE X 80 uM L-OHP % & Lo K5 i CHE#8 L. BEHIH W DRI L-OHP 25 £ 72 W 51T
— kAR LT,

1-3 g

T2 D ARIRIERIZ N T, DNMT BHE S TMIAIEE 2 %) 20%Mifl 3 5 E T, &
R DA FIAERFESND Z E NG SN TS 9,2.0uM DAC % 72 FififiLiE
T5Z LT, FREIUMIREESAS 1-309dH] 7z (Fig. 20) ZORERE Y. SW480
HIAE, SW6E20#MiE & 18 SW620/OxXRAIAEIZ 2.0 uM DAC % 72 FFRIALE L. LLF ORGT
B4Tolz, £i2, Ara-C O 72 REBALE CIx, HIRHEIE OIS R 23 3 FEOMIL TR
ALY 3 HEOMT X T CEIRIRELIRE TERNoTe, DI, SWA80
HIA K O SWE 20 i Tl gil 2 20-30%Mi 4% 0.3uM Ara-C & 72 BRALE L, *
W74 7arba—e LT FOBRFZITo72,
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Fig. 20. Viability of CRC Cells Treated with DAQ@ Ara-C
CRC cells were incubated with OuB1 Ara-C or 2.0uM DAC for 72-h in a 96-well plate.

Cell viability was measured by the WST-8 assay. chEzolumn represents the mean £ S.E.M.

of three to four experiments.

1-4RT-PCR 12X %5 mRNA ¥ EBDEE
HLES 2 1 1-3 L RO FET MRNA RBREAZ E& L, ARFHCIHW-
7T A = —DOiEH| % Table 8{Z/~7,

Table 8. Real-time RT-PCR Primers for mRNA Expi@ss

Gene Forward primer (5'-3) Reverse primer (5’-3’)

RPL27 ATCGCCAAGAGATCAAAGATAA TCTGAAGACATCCTTATTGACG
MAGEA1 AGGTTTCCATTCTGAGGGACGGC TTCTCCTTGGTGCTCCTCTGTGG

1-5 EEIEE K ONEERE O F M

B eWarand

1B 3EE 1 1-3 & [FAED 7 1E THIN O EEYRE & ONZHRE 2 5Ffh L 7=,
1-6 FEHFROALHE

T — X EE R RERR R L. 3 BEME O el EH 1 X Student-Newman-Keuls test
Z Az,
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Melanoma-associated antigen 1 (MAGEAL) @ mRNA R EE A i A F AL OHEITIZ LY
BRTHZERHESH TS O™ av ha— LR Ara-CALE 1T - 7= 3TO Ml
FE T, MAGEAL ® mRNA ZBLIMH S h/enr~ 7= (Fig. 21) —JF . DAC Z4LE L7
3FEOMEIZF1 )T, MAGEAL ® mMRNA ZEBLARRIH S 7z (Fig. 21) Z OFERMN D,
SWA480#llfi, SW620iiu K& (N SW620/OxRAifiiZ 33\ T, MAGEAL ® DNA (% DAC 4L
BEIZEOPA T AL ST Z &R I T,

WAC, TEEHE K ONRIEREIC OV TRET L 72 & 2 5, SWASORIAR TIZ, Ara-C 24L& L
7o & DAC ZALiE L7l o> [ CIEEhAE X ONZEREIC A B A2 2 LR O e o T2
(Table 9, 10) —F4. SW620fifiZ35\ T, Ara-CALE 41T > 7o Mifn & ik LT, DAC
ZRLE LTI O IR REAN NGl & 7z (Table 10) F7=. SW620/OxRAMAEIZI VT,
Ara-CALiE %17 - 7ol & bhifi L T DAC % 4L U 7o fiha o> B pe & ORI BE 23 #1i]
L7z (Table 9, 1Q)
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Fig.21 Effects of the DAC Treatment on the mRNA Expresdi@vel of MAGEAL in CRC
Cells

Samples of total RNA from cultured cells after -h treatment witt0.3uM Ara-C or 2.0uM
were prepare. MAGEAL1 mRNA expression levels were detected by a-time PCR analysi

and normalized byRPL27 mRNA expression levels. Each column representsniean =

S.E.M. of three independent experiments. ND: mb¢cte:
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Table 9. Effects of Ara-C and DAC Treatment on Migwyn Ability of CRC Cells

Migration cells/ High-power field (x200)

Cell line
control Ara-C DAC
SW480 8.8+0.9 74+05 5.5+0.8*
SW620 175+1.9 157+1.8 12114
SW620/0OxR 20.8+1.2 20.2+0.7 16.1 + 0.7*

Cells were treated, and migration assay was peddrmEach value represents the mean +
S.E.M. of three independent experiments (Studenisin—Keuls test, F <0.05 significantly

different from control cells’p <0.05 significantly different from Ara-C treatmegells).

Table 10. Effects of Ara-C and DAC Treatment onasion Ability of CRC Cells

Invasion cells/ High-power field (x200)

Cell line
control Ara-C DAC
SW480 47+0.4 2.4 +0.2% 1.9 £ 0.3*
SW620 36.1+2.9 30.6+1.7 20.9 + 0.6*
SW620/0OxR 65.5 3.3 45.9 + 2.5 31.4 +2.4%

Cells were treated, and invasion assay was perthrmEach value represents the mean +
S.E.M. of three independent experiments (Studenisrhen—Keuls test, 5 <0.01 significantly
different from control cells! p <0.05," p <0.01 significantly different from Ara-C treatment

cells).
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DAC % AL L 7= SWAS0MHA, SW620/ iK% U8 SW620/OxRHfifiiZ 451 T, MAGEAL
® MRNA OFBARIE Sz 72%, DAC ALEIZ L0 DNMT ZFH#E$ %5 Z & T, DNA
DA F ACKIENET LT2Z ENRB 2 bz,

EEHEE LK NRIERBIC DWW THET L= & 2 A, DNA O A F LA HE L7\ Ara-C 4L
& & it LT, DAC &LEIZ LW SWE205lifu M UF SW620/OxRifiic D 1= RE 23 il = 41
2o BT, SWE20Ml OIEENFEIL DAC ALEIZ LV #iifil S vz o 7273, SW620/0xR
M DEENREAY DAC ALEIZ L v AEICmfl Sz, T b OfRIZ, L-OHP #EIHER
1o 03 AU D TEENRE M ONRTEREDS DAC 12X % DNA it A F/UARIZ & o Tl &4 % #]
REtEZ M6 Toas LTz,

SW620/OxRAfifiel TP 7 Ara-C A ALiE L 7= #ifid & Heife L T, DAC A ALfE L 7ol o 1E
e Sl 2D Z D, SWE20/HLDEEIGEIL DNA Ofi A F /L kD 2%
ZAT RS, L-OHP RPiME 2 145 95 Z & T DNA O il A F AR X 0 #iii S B
Ipotz, D72, L-OHP IO ESOERIZIH VT, DNA 2 F Lk S a1
@ mRNA FEBR 6 S 4v, EBRENTCHE L TW D RREMEN R S iz, Lo L,
SW620/OxR M 35T 2 MEENREMNHN 1T, IRIFEREMNH & Fie 92 & R & 2 b TIZR 0
STz, ZDT2®, L-OHP MR A % & e @B D KA AlZ DAC Z/LE T 5
Z & T, DNA DORLAFAACSIRRHEST L, i RS2 A ORME, 58 4 4 ©
5 AIREME DS HER S T,
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2 AXH Y S5 F UM SW620 IR D | iR R F ORI E
WCRITTT U2V OEEIZ O W TOKRE

AT Tld. L-OHP #REIMRIG S AMR DIRMEEDS ., DAC IC X v Il s 2 LR
iz, 2T, ZOREREMHIC E-cadherin®® miR-200c, miR-14172 & ® EMT B
K- DR BLEHMANEE 535 222D C, SWABOMAL, SW620/fu & UF SW620/0xR
Mz N, DAC O % it L7z,

% 1IE  EREE Hik
1-1 B

miR-200c X OF miR-141® miRNA mimic i Bioneer (Seoul, Korea)k W liEA L7z, A F
NAVIRSZ M i g BE LR fh R (Methylation-sensitive High Resolution Melting: MERM)
fENTIZ VN 72 CDHL IZ%f9° 5 77« ~— (Tablell) i Invitrogen (Carlsbad, CA, USA)L
DA LTz,

Table 11. MS-HRM Primers for DNA Methylation

Gene Forward primer (5'-3) Reverse primer (5’-3’)

CDH1 GAGTTTGCGGAAGTTAGTTTAGATTTTAG CGACTCCAAAAACCCATAACTAACC

1-2 Mt ie R ORMALE
AEH LEE 1 1-2, 1-3 LEMROFIETHIBZRTE L, EMWELE LT,

1-3Western blot IZ X 3 Z VX7 BREEDOHIE
B1EFEIEE LE 15 L RO HIETE VAN ERBFEEAZIE LI,

1-4RT-PCR 12 X 5 miRNA 2B EDEE

A EE I 17 1-8 L RO HET mRNA BB &4 & L, ARSHIHW-

7T A ~—DEH % F 1 EF 3HiIE 118 Table 712779,
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1-5 miRNA mimic DEA & B RED M

Opti-MEM (Invitrogen, Carlsbad, CA, USA)C# fR L 7= Lipofectamine RNAIMAX
(Invitrogen, Carlsbad, CA, USA¥ V>, SW620/OxR#lifiEiZ miRNA mimic D& A 217>
72, FBS., penicillin 2 O streptomycing & % 72 W\ B2 HEC 10 nM miRNA mimic % 6 IRFfiE 4L
B, FEHICUe L7, £0% 24 RIS L, 5 1 %5 3 s 111 1-3 L FERD ik
TIRERE 2 34 L 72,

1-6 MS-HRM fiEHTIZ X %5 CDH1 © DNA * F/LALIREE D F1Afh

MS-HRM fiZ#71Z & CDH1 ® DNA A F A L%EEERET 5 = L2 L Y  CDH1 ® DNA
A F AL ODIRTE % 7 L 72, DNeasy Blood&Tissue Kit (QIAGEN, Valencia, CA, USAY
T, Ml & DNA Zfhi U, #iRREE T & U 0 AALEIC K 5 25V % EpiTect Bisulfite
Kit (QIAGEN, Valencia, CA, USA)IZ L V1T 7z, EpiTect HRM PCR kit (QIAGEN,
Valencia, CA, USA) % F UL FD%Ed PCRIC L 0 ZEME S €72 DNA &g S 87-,
HHIZ 95°C | 54y TEVE M S 7%, 105 95°C (denaturation)30 £ 55°C (annealing)
105 72°C (extensiorly 454 A 7 NMATo7=, Z DY A 7 )L 65°CH> 5 95°C % T 0.1°C/2
T LS X%, MS-HRM fi#tT 217> 7=, DNA £ F /1L % methylated and unmethylated
EpiTect Control DNA (QIAGEN, Valencia, CA, USA¥ W= ERIC L E& LT,

1-7 WEHFRLE

T HIE R AR RERRZE TR L, 3 BEM o iR EtZ 1% Student-Newman-Keuls test
7=, FHBIMET Pearson's correlation te&tfVVHIE Lz, = br—/L & LR O
EEZIZIX, Dunnett's test F W RET L 72,

46



&
\]
1

B2l R

R RGHAIZ F BT 5 E-cadherink ORI HERMIALIZ R BL T 5 vimentindD & /X 7 3 B

JIET DAC OFEIZ OV TR L7z, SWABOMMAL TIx, Ara-C % ML L 7= fllfiu &

DAC Z AL L 7= Hijuf] ¢ E-cadherin® % /3 7 B R B EICFEITZRO T, ALE DA MEIC
B4 57" vimentin % >3 7 BB BLEIIR R Ll N2 o 72 (Fig. 22A), —J, SW620
AHAE M OY SW620/OXRMIfEIZ 331 T, Ara-C L& & bz L C, DAC L& |2 X » E-cadherin
DA XY BB EITHEM L. vimentin O % X7 EREEITEL L0 o 7= (Fig.
22A),

RN T, MR N O miR-200c Kk UY miR-141 OB T, MHERMA & ik
LT, Az RTZERRESNTND P, 22T, Mo miR-200c & O miR-141
DREHEIZOWTHA LTz, T OS5, SWE20/li & U8 SW620/OxR{IIIZIS T, Al
felP9 > miR-200c k. Of miR-141 DR B &L, =12 b m—/L L Of Ara-C ALE & Heifi L T,
DAC ALELZ X 0 A ICHIIN L7223, SWASOHIAN Tk, DAC ALEIZ X 2 EMNITZR 0 727
>7- (Fig. 22B) & 512, HIKEAN O miR-200ck * miR-141 D3 Bl L IR RE D158
WA OB EZFE® - (Fig. 23)

miR-200c } " miR-141 OB E&HIIMM AR B IC R IZ T B L BET 570
SW620/OxRffifiEIZ 33 T, miR-200c mimic 7213 miR-141 mimicZ & A L, ZHEAED
TAIZHOWTHRE L2, Z OfEH. miR-200¢ mimicE 72 1% miR-141 mimicZ & A L 7= Hf
JaciL, REEEIZIE T L7e (Fig. 24)

SW480ifiE, SW620i iz & U8 SW620/OxXRAlALIZ I3\ T, Fig. 25AIZ R T R EAR I &
) CDH1 ® DNA A F/ALREZFH L= 24, CDH1 @ DNA * F/L{LERI3K) 30%T
&Ho7- (Fig. 25B) F7=. =2 hr—/b, Ara-CALE ML O DAC ALEMANIZ BV T
CDH1 ® DNA A F/ALFIZH B ZITB O R o7 (Fig. 25B) ZiLH DFERND
SW620ifii & U8 SW620/OxRMfiliZF51F 5. DAC ALEIZ L % E-cadherind % /37 'E
FHEBEOENMIZ, CDHL @ DNA OfiA F/ALABEE L ThAanEEz b,
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expression levels.

blotting. p-actin was used as a loading control.

Fig.22. Effects of Ar-C anc DAC Treatment on EM-related Molecules in CRC Ce

B

it

(A) The protein expression levels o-cadherin an vimentin were detected by weste
(B) The ceitalar expression levels

miR-200c and mil-141 were detected by r-time RTPCR and were normalized by U6 snR

Samples of prot and RNAfrom cultured cells after the -h treatmen

with 0.3uM Ara-C or2.0uM DAC were prepared.
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of three independent experiments (Stu-NewmanKeuls test, p <0.05, **p <0.01).

Each column represents thenmeS.E.M.
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Intracellular miR-200c Intracellular miR-141

0.1 0.1

0.001 +

0.001 +
0.0001 +4

Intracellular miR-200c expression (/U6)
Intracellular miR-141 expression (/U6)

0.0001 T T T 0.00001 T T T
0 20 40 60 80 0 20 40 60 80

Invasion cells/HPF Invasion cells/HPF

Fig. 23. Correlations between Invasion Ability dnttacellular miRNA Expression Levels
Logarithmic correlations were performed using tagadshown in Table 10 and Figure 22B.

Each value represents the mean of three indepemd@eriments. The expression level of

MiRNA was transformed into Iggbefore performing Pearson's correlation test. hEamint

represents the mean + S.E.M. of three experimenmtsPearson correlation coefficients

SW620/0xR
80 -
I
& 60 -
% *%
% *%*
o 40 A
c
K}
(2]
g
£ 20 A
0
NC miR-200c miR-141
mimic mimic

Fig. 24. Effects of miR-200c Mimic and miR-141 Maron Invasion Ability in CRC Cells
Invasion assay was performed in SW620/OxR celler dfte 6-h treatment with 10 nM

MiRNA mimic. Each column represents the mean =Nb.Bf four independent experiments

(Dunnett's test, *» <0.01 significantly different from control cellsNC: negative control

HPF: High-power field (x200)
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S —100% S
z z
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Temperature (°C) Methylation(%)
B . .
Sw480 | SW620 | SW620/0xR
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8 50y : :
g . : : -
[} ! !
- . : . : l
1 1
1 1
0 : T
1 1

control  Ara-C ~ DAC ! control Ara-C  DAC | control Ara-C  DAC
Fig. 25. Effects of Ara-C and DAC Treatment on DNi&thylation ofCDH1 in CRC Cells

The DNA methylation of CDH1 was detected by MS-HRM analysis. (A) DNA
methylation was normalized 0% methylated DNA stadsla(left panels) and was plotted
standard curve (right panels). (B) The percentag&H1 DNA methylation were calculated
by standard curve. Samples of DNA from cultureliscafter the 72-h treatment with OuBA

Ara-C or 2.0uM were prepared. Each column represents the me&hEHM. of three

independent experiments.
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BEI3WE B &

DNA O X F b &[54 % DAC Y E-cadherind 38 8 & H500 X B, SW6205l i o> 7
T2 < L-OHP #ETIE RS 28 AU T d» 5 SW6E20/OXRATL DIRIMAE 2 #1fl+ 25 = & %
#HH TR LT,

DAC X SW480MIfiic 5\ T, =2 > b m— L & [l U CiEEhAE & ONRTERE 2 Il L 7=
75, E-cadherink U* miR-200c. mMiR-141DO R &L 52 o T, L5 27
Mo TR & LT SWABORI AL, SW6204 f=> SW620/OxRififi & tLiz L T E-cadherin
K ' miR-200¢ MiR-141D R Bl BN 4 /R~ 9~ 2 & 2> 5 SWAB0HEIZ 331 T E-cadherin
F O miR-200c. MiR-141D 3B & 1Z DNA A F/KIC L 0 Hl S TRV ATREME 23 HE
HlSh7-, Mz T, DAC ZALiE L7= SWASO#NL & Ara-C % ALE L 7= SWASO# I o]
THEBERE L ORERRICEIIRD b hotz, ZORERND, SWAS0 Mz B\ T,
DACZ & % DNA DO fiii. 2 F /AITIEBIRE K ONZERE DI 5 L7222 &R S h
776

Hur 513, miR-200b/200a/42% == — K L T\ % DNA O A F/UALBEIBIZEB N T, &
EREEEZHS T RNZ EEZWELE O, SHLICEHIT. $ 1 EORLELIIC,
SW620/OxRAIAIZ 35\ ) T miR-200ck Uf miR-1410D FH & MK T L . miR-200a miR-200b
KO miR-429DFBLEN A BB A RIS oW L BT, D=, miR-2007 7
2 U —"TlEd %A miR-200a miR-200b% UF miR-4291%, SW620/OxRHIIZ IS 1T 5 EMT
OHEICEE TRWEE 2 B, UBORG21Tb70 o7,

SWA480HAE, SW6E20E & U SW620/OXRMIEIZF5\ T, CDH1 @ DNA 2 F /L kR
%, DAC LEIZ X VIR T L2ednoTe, TDOJREKE LT = hr—/Ld CDH1 @ DNA
ATFIALED 30%FRE L RN -T2 EmEZ bz, UL DOFRERIZE Y. DAC IZ X
% E-cadherin® # > /8 7 BB EHINZ CDH1 @ DNA O fii 2 FALIZEEAICEES- L
TWRWZ EDRRBR ST,
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HIH AXHY Y S5 F UM SW620 i exosome HF D miR-200c &
MiR-141 DR L~V RITTT VX BV OEEIZHOWT OB

UT4E, exosomef @ miIRNA OXEHL L ~ULiE, exosomes it L 7= Ml o FeiE oA #
RIFIC XY 5725 Z LG St %0, i IR AMIARIC F5\ ) T miR-2007 7
Y —ITMRENTZT Tidle < £ D exosomef 2B W T EWRBLL ~L & Rm T 2 &3
Kobayashi® 2 & v s & 7= 30 Fd7-%, exosomef ® miR-2007 7 I U —DFHL
LAV BN AIROREREZ BTS2 D5 2 N BE X bz, 51T, exosomef D
miR-200 7 7 X U —DFEH L1758 DAC LB X DIRZIEREDIK T~ TE(E T 5]
REMEZ B 2, AMIMLIZH1T D exosomed @ miR-200ck O miR-141 D FEBL L~ /LT KIE
T DAC DR KR ONRHMRR & OAHBINEIZ SV TRt L7z,

% 1IH  EERME L FIE
1-1 EBATE

Monoclonal mouse anti-heat shock protein 70 (HSP70Yk |3 Santa Cruz
Biotechnology (Santa Cruz, CA, USA) v i A L 7=,

1-2 MipaEgsE Kk QKD LB
AREFE LI 1HE 1-2, 1-3LFEOFETHRAZEERE L, EYE2 s L,

1-3 i DOBEEIC X BB 6 D exosome 1D RNA Ol

exosomeZz HAE DAY BETEIC K 0 B i) S [EI L= (Fig. 26AY%, il 2 48 i 5 2 H <
ABREH BSR4 AR i 2 BrE T 2 7o DI E il A2 500 xg C 5471 0k, BIE AR L,
16,500 xg C 20 4yfiliz0 Lz, 0% O EFEEEIL L, 0.20um 7 4 /L ¥ —TAilatk,
120,000 xg, 4°C T 704yl O LTz, S B2, iz OO0 BHEZ TV, SWE204Hfa D
Brtns & B U 72 3L % western blotEiZ K 0 . HEFEN K& O exosomef THEL L TV
% HSP7Q F 72 13N TOAIFEHL L T\ 5 B-actind & > /X7 EIRBLEOWE 21TV,
LY H exosomeTdh 5 = & # R L= (Fig. 26B) #B1E L% DI 7> 5 exosomet
@ RNA % Total Exosome RNA & Protein Isolation Kit (Invitreg, Carlsbad, CA, USA)Z &
A L7z,
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culture medium
(without FBS)

| . X
<
'500xg5m|n OQ’\\ e}\

Q
supernatant

— HSP70 [libe—
' 16,500 x g 20 min
supernatant B-actin E

@120,000 X g 70 min

pellet = exosome

Fig.26. Isolation ancConfirmation ofExosomes

(A) Exosome isolation method used in this stu (B) The protein expression level
HSP70 was detected by western blotting-actin was used as a intracellular protein mark
The pellet after ultracentrifugation from cultur@dium, in which SW620 cls were incubatec

were prepare

1-4 RT-PCR IZ & % exosome D miRNA EH LX)V DER

exosomet @ RNA > 7 /L % miScript Reverse Transcription Kit (QIAGEN, ValeaciCA,
USA) (2K 0 G 21T 572, cDNA (I K&ED exosome ® RNA Z VAR L7z,
Reattime PCR % miScript SYBR Green Kit (QIAGEN, Valencia, CUSA) % H\>, LT D
FMFETIT o7z, MIOIZ 95°C | 154y THZEME S HT7-#%. 15 94°C, 30%) 55°C, 30
70°C % 40 %A 2 VAT > 7=, 4 exosomeH D miRNA FH L~ iE miR-451alZ & v fE=
L L7z 2D, AREHC W27 T A ~—ORlS % 5 1 %4 3 655 118 Table 72 1* Table12

WZRT,

Table 12. Realtime RTPCR Primers for miRNA Expressi

MiRNA Sequence (-3)

miR-451a AAACCGTTACCATTACTGAGTT

1-5 HEFHFRNE
T I EWE R = TR L. 3 M O M FHZ 1L StudentNewmar-Keuls tes
Z v -, FHEIMEIX Pearson's correlation tez FVVHIE LT,
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F2mE R

SW480#H I T ik, SW620ifim & U SW620/OxRffifi & Lhif L T, exosomet © miR-200c
KOMIR-141D B L~ i3 E L< @iz~ L7 (Fig. 27A), = > hu—/L ¥ 7L Ara-C
ZALE L7z SWAB0 MM & bl L T, DAC ZAL{E L 7= SWAB0MifdiZdsu T, exosome
1D miR-200c % O MiR-141 DR L~ JLIZZEITR8 D HLivZem - 1= (Fig. 27A), —J7,
DAC % %L L 7= SW620/fi id & O SW620/OxRffifdic BT, 22 hr—/L £ 7213 Ara-C
ZHLE L 72 SWE20HiAE K& Y SW620/OxRAfifia & i LT, exosomed @ miR-200c K T
MiR-141 OFRH L~ VI FEIZHEIM L7 (Fig. 27A) X512, ZiH D exosomeH D
MiR-200ck U MiR-141D 8 L~ L3R HRE & B OFHBI 2% L7 (Fig. 27B) ¥ 7.
exosome @ miR-200c¢ K2 O miR-141 DFHL L~ LI Z N F AN O miR-200c (r =
0.957. p <0.001) K% Of miR-141 (r = 0.854p = 0.003) DFHL & & #i U IE OAHRI 27 L7,
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Fig. 27. Effects of Ara-C and DAC Treatment on Exmal Expression Levels of miR-200c
and miR-141 in CRC Cells
Samples of exosomes from cultured cells after 2y Treatment with 0.8M Ara-C or 2.0

uM were prepared, and exosomal RNA was extractedl) Tfle exosomal expression levels of
miR-200c and miR-141 were detected by real-timePRR and normalized by miR-451a
expression levels. Each column represents the meaf.E.M. of three independent
experiments (Student-Newman-Keuls tegt<9.05, **p <0.01). (B) Logarithmic correlations
were performed using the data shown in Table 10(Ahd Each point represents the mean +
S.E.M. of three independent experiments. The agma level of miRNA was transformed

into logy before performing Pearson's correlation test.Pearson correlation coefficients
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1K D SWAB0HIIIZ I T, exosomef D miR-200¢ck T miR-141 DI L~ /L
NELEMEER L, 52, DAC ALEIZ X 0 RIEEENS I 47 SWE20/Hfa & Y
SW620/OxXRHfifEIZ 331 T, exosomet @ miR-200c& T miR-141DFEL L~ L 3G B2
B2 2 & 2@ie, £z, £ DOFRBE L AMIAORIEE & ITmONE OB bR L,
INBHORERMNS . exosomet @ miR-200c & OF miR-141 DFEHL L ~/L 3 e b KGR A
MR IR RE 2 /R 9 HRHE & 72 B ATREME 2R L. & 512 DAC L@ IC L 2 RIEREMHNIC L
- Tt exosomet ® miR-200ck O MiR-141 DR B L ~ULi3, b+ 5 Z L BVRIB S
720

SW4805li % SW6E20ifa<> SW620/OxRififi & bz LT, KV ERMilao S % 7~
T, IHIT, REF 2HOMBEICE YD, DAC AEIZ X 5 RIEREO IS E-cadherin’s
ED M~ — T — DRBUIER & LTFHFEINTNWD Z EPRE ST, £, Ml
PN miR-200¢c K Uf miR-141 DR B Bl bR~ — 7 — DR B & KM L 9, AREH
B TH exosomet @ miR-200c &% O miR-141 DR HL L~L L HIIAN O Z i 6 O3B &
DOFITITFRWIEOMHEZRO -, £D7-H, exosomet ?d miR-200c¢ & OF miR-141 (3,
RERE72 T TR < HRBMED BRI O N A A~ —T— L 70D Z E BRI T,

INFETIZ, B miRNA [X, ZIRMIZ exosomdZ BV iAE D Z & A ST
W5 2B UL, ARFHSEVL T, miR-200c & Y miR-141 OFIKLAN DR & &
exosomet DFEHL L ~UTIEDOFHB 2/~ L2729, miR-200c & O miR-141 [ Xi® Ry I1Z
exosomeZ it V iIAE N TR T & ARIB STz,

Cheng®=° Toiyamab (%, 5B Z RO R WKRIBN A BRE L ik L T, B L2380 5K
3 A EBE D I35 HF miR-200¢ & Y miR-141 D HL L~ L3 @Eifli & ™ 2 & s Lz
) D, SEBEEATIHE L7 KA AL miR-200c & Y miR-141 # flfashic
BATSH 5720, flash CEILH O miRNA FBL LU @ 2~ /A REMERE 2 B i
7zo LrL, ARRFHIEW T, FREHE O SWAB0MIM & il L T, HBREMN T L
TV 5 U o/ EifiAf B SRk O SWE20/Ii 1 351 T exosomet @ miR-200ck U miR-141
DFREBLL UK Z R LTz, i H Cid exosomeD M & miRNA 3765 70, L
TN o T, B AR D KGRAABE OIMET TlX, exosomell&H STV
mMiR-200c } O MiR-141 DB L~ /L N @l A R~ T A REMENR B 2 H LD, Mg PICAEE
35 exosomeN D Z L5 D miRNA & KIS ABE TON A DERE & OBMRITH & 20N
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JELIE B SR D RIS AN AUREAE (SW4AB0 i) K OV 0 U o /(s BLME (SW620 H
fa) Sl ONZZE O L-OHP et b R RG2S AU (SW620/OxRMiIFL) 2 HVy, =M FE,
EMT B3 K7} O exosomef @ miRNA DI L~ (2 DAC 73 K IE T 8 % et
L. U TFOREREH-,

1. DAC F 7213 Ara-C % 4LiE L 7= SWAS0/MAE D12 HE K& Y E-cadherind # /X7 B %
BEIZEITRD 2o T2,

2. SW620#Hiu &k TN SW620/OXRAMEIZI VT, DAC ALEIZ X v iZHEEENIIH S,
E-cadherind ¥ > /X7 BB &R LT,

3. AN O miR-200c & OF miR-141 D3 Bl E1X, SW620Hiid K& (Y SW620/OxRM A IZ
BT, DAC ALBEIZ L0 AEICEN L7=75, SWAS0MIR TlE. A B BTz
otz

4. SWA480 flL Tlx. SW620 #lifia &z 1Y SW620/OxRFlifla & ki L. exosomes &
mMiR-200c X X MiR-141DFFL L~V i3E L \mfEE R LT,

5. SW620 > SW620/OxRAEIZ BT, exosomed @ miR-200¢ & O miR-141 D
FBLL UL DAC ALEIZ L AEICEIN L7,

6. KM = b r—/L Ara-CALE MK O DAC AL #iiin o> exosomet @ miR-200c
J O miR-141 DFEEL L ~L L IZHEREITTRVA OB Z R LT, £D72%, exosome
1> miR-200c &% O} miR-141 DFEEL L~V DHINN AN RE DN 4 I F5HE & 72 5
ATREMEAS RIS ST,

58



&
w
1

BIE AXY VST F UG SW620 MIFIZ I T 2 IRIERE &
ERMEGEBREAERFORREICRIET
K- DNA A F N EERBEERHEIKDOEE L exosome F D
let-7b DL NV RIFTET TV v DE

Fr

DNMT ZFH5ET 2 E LT, 2-T A F v F PV UHELIKRTH D DAC LS v F Y
VHEPRTH S AC R Zeb 72 EAPFE SV TI Y | BT RS T O 23 ATt T D16
WL L TH/RENTWD, BIE, HARTIE AC 2WEBEEIERIE AR & L CTH&GR
L DAC IX AC &R U < B BB BUE R & L CHIRABR M T T 578,
DNMT BHESKIZE D AT D PUEMEEE S & L IR RS LTV Y, L
285 T, DNMT BRFEIENRIGR AL EDEER ADIBFRICBWNTHOAHATHLZ &%
BRETT 272012, BB COMRLOEENILETH 5,

5 2 TIZBW T DAC 1T & 1, SWE20/OXRAfe O IZERES P S 415 Z & 2B Tz,
L2y, &fE DNMT BHEZNBR STV 543, Flotho 513 ~ @ DNMT FHEIKIC &
STk, TNTNEELE RIETEETNRERD Z E2WE LE 2, £/, & DNMT
PRFESEIT DNA ICHLAZGA £, T DNMTL L5REICHES L. & OIETEZ 3§ 5 25,

C X RNA IZb#lZA T, Z UV EAMMELSIEEZ T2 & ThR&MEMZ
R, & 512, Zebid DNMT LISMZ & DNMT FLERO RIFLEHE TH D v F ¥ il
T3 AEEHEAET S Y, Z OREICARE DNMT FLESRICIE, 20 b OEMICHE~ 7
EENHDHZENHLNITRSoTND,

Wong 51X mRNA TH % let-7 7 7 2 U —OFHEN AC ALE TIXHEINET, Zeb il
BICE > TN 22 L 2R L%, let-7 7 7 2 U —i3 8FEXED miRNA 12 L 0 HERL
i, AAIHIBE miRNA & LT, ORI, 7R h—2 X LIcl5 T 5%
< OEARTITHEE KIET 2%, BRAMIIZE N T, let-7b L T let-7g 78 AKT2 % #1
fil4 25 2 & TAKT 7R A HE L, MR 2 892 2 L 83 @iE S
=), —F | B ERD T RKIBN ABE DR /KT, BB AR RV KSR AR
H OB AL E LT, let-TcORBERFBEIKL T LTND Z 0D, let-7Te )M 5k
AT D 2 ERMES R, 512, FAAMIIZE T, let-7gDEFUE TIC X
V. Snaill & 7 ERBENHML, EMT DSB8 SN S Z L BNHE Shiz 2,
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N AR ORERE OAHEIC L D RN O let-7 77 I U — OB & T ThR L,
exosomet @D let-7 7 7 I UV —OFEIL L~V BT 5, let-7 77 I U —7 exosomeZ
BIRIIBATT 2 2 L DVRIR S, £ ORBFWEITMIRIC L > TRARD Z L3 6Tk
S TND P, IR A TIE, BRIV A ML & ARV A A MBI 331 2 MR let-7
77 U —ORBEICK I 27TV, exosomeH TiE, EiREMED AMIARIZ
IREHEMED AL let-7 7 7 L U —DFB LSRR Z ERHE ST D %,

ARE T, L-OHPRPIME B M RIS AL A IV, 28R & OV EMT B[R - D48 Bl
B2 KIE3 DNMT [HESHK TH D DAC.AC LN Zeb DEBIZ O\ TElERTT L7z (3 1
i), S HIz, BEEZMHT 25 mRNA TH D let-7 7 7 X U — DA & Y exosomet
DFEBL L~ RIFET Zeb DI OV TIRET 21T o 72 (5 2 i),
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A AXH Y S5 F UM SW620 IR DOEIEEE & R s R
DB BT RITTHRE DNA 2 FLEEBEERHERDOEE|IZOWNWT
D LR R

2-F AR F UMK E I F Y UHRMATH D DAC, AC KUY Zeb i, K
aMERIE CES 2 2 & TDNMT ZfiET 5, £72. 2/ b DNMT FHEZES DNA
AF ML BAEBREICEEE 525 2 LB WE Sz Y, LavL, L-OHP bt e
KRG AMIRIZ 31T 5 DNMT HEZHED LB OV T O LLBRE 21T o T liEIZZ L
WV, £ 2T, AKHITIE, RIERESS EMT BER 7 O FEBL &I XT3 DNMT [HEIK D E
IZHOWTRRET LTz,

% 1IH  EERME L FIE
1-1 SEBRE

AC (X Wako Pure Chemical Industries (Osaka, Japan) lE A L 7=, Zeb i Tokyo
Chemical Industry (Tokyo, Japan) » A L7-,

1-2 R3S K OSEMALE

551 EAR 2 Hi5 1IH 1-2 & [FERO M A vy, RERD HIE TR LT,

2 UM DAC, 3 uM AC, & %\ 3 150 uM Zeb% 72 AL ET % = & T, ThEh
10-30%F THUKLHIGE AN S 7z (Fig. 28) Z OfEHR L 0 SWABOHINI, SW6E205
J% X SW620/OxRAINEIZ 2 uM DAC, 3 UM AC, & % \ i 150 UM Zebz 72 FRRALE L
LI T OREt 2172 72,
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120 SW480 ' SW620 ' SW620/0xR

— 1 1
£ 100 ! !
= 1 1
S 80 ! !
fhes 1 1
° 1 1
8 60 1 1
> 1 1
= 40 . .
8 20 ! !
s 1 1
0 1 1
| |

control DAC AC Zeb 1 control DAC AC Zeb 1 control DAC AC Zeb
1 1

Fig. 28. Viability of CRC Cells Treated with DAGC, or Zeb
CRC cells were incubated withy@ DAC, 3 uM AC, or 150 pM Zeb for 72-h in a 96-well
plate. Cell viability was measured by the WST-8ags Each column represents the mean +

S.E.M. of three to four experiments.

{55 150 1-3 L [AERD H1ET mRNA BB &L E& Lo, AREHIIE, 562
IH Table 812 T D7 T A ~—% T~

R
W
H

BN
sy

1-4 BHAE DR
95 1 5 305 105 1-3 & RO J7if CRLMRE & FEA L 72

1-5Western blot iIZ kX 3 % X7 BEREBEEOH|IE
HLESE I 1 15 L AMEDO HFIETH VN ERBREZIE LT,

1-6 RT-PCR IZ X 5 miRNA HREDEE
1S 3 1T 1-8 L REED HFET mRNA BB EAERE LT, AEHIHW-
7T A ~—OEFNLE 1 F=F 3HIHE 114 Table 712/r L 7=,

1-7 EEtFERILHE

T H I AR E TR L, 2> b —)L & SR O RN IZ Dunnett's
testz FH 7=,
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MAGEAL ® mRNA #Hli%, DAC £721% AC Z L& L7=% t bR AMIIZI T
M SN2, ar b r—/L KON Zeb L@ Tl SN 7= (Fig. 29)

RIEREDZALIC OV TIHFET L7 & 2 5, SWAS0 i, SW620 & (8 SW620/0xR
ARIZIWT, 2 hr—L &l LT, DAC ALE KT Zeb ALEIZ K 0 iRBEE A B
ST (Table 13) F7-. SW620#fifd & X SW620/OxRMIfEIZIHBWT, 2> hr—L &
el LT, AC ALEIZ L v iRiERES L L 72 (Table 13)

WIZ EMT BHHLK 112 K AF 745 FE DNMT BRLES ORI OV THRET L7z, £ OfE R,
SW4B0#ifld Tix, DAC, AC E 713 ZebLiEIZ & ¥ E-cadherind & > /37 B3 B & 1T
b3, FALBEOHEIZED 59, vimentin® % L 87 BHRBEIIHHEERALUL T TH-
7= (Fig. 30A), —J5. SW620 #ifiid}z 18 SW620/OxRAMMEIZ I T, DAC ALEIZ LV
E-cadherind® % /X 7 R BLE SN L7225, Zeb ALiE |2 VW E-cadherinkz OY vimentin
DE R ERBEDMET Lz (Fig. 30A), £72. SW6E205lli K U8 SW620/OxRffiiZ
B} 5 DACKLE K OV AC L& Tl vimentind & o /R 7 B3 EIIZE L - 7= (Fig.
30A), & 512, miR-200ck ) miR-141 DRI EIZ OV THET L7 & 25, SWAS0HI
23T, DAC MLE, AC MLE K Y Zeb ALiEIZ K 0 22k Lg o7, —F . SW6204
i K O SW620/OXRAM i 12 #51N T  DAC AL % OY AC ALE 2 X U miR-200ck UF miR-141
DOFRBEN L HITHIM L 7=, Lo L. SW620/OXxRIiEIZ 35\ T, ZebLiE |2 X Y miR-200¢
DFHEDHAHI LT (Fig. 30B)
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SW480 SW620 SW620/0xR
x 104 x 10

6 4

B x
I~
o
S

3

N
o

4

2
2
1

o L_ND . ND 0 ND === ND ND Em  ND
control  DAC AC Zeb control DAC AC Zeb control  DAC AC Zeb

(&)

mRNA expression (/RPL27)
mRNA expression (/RPL27)
mRNA expression (/RPL27)
N
o

o

Fig. 29. Effect of DNMT Inhibitors Treatment on R Expression Level of MAGEAL in
CRC Cells

Samples of total RNA from cultured cells after 72¢atment with 21M DAC, 3 uM AC,
or 150 uM Zeb were preparedMAGEAL1 mRNA expression level was detected by real-time
PCR analysis and was normalizedRBL27 mRNA expression level. Each column represents

the mean = S.E.M. of three independent experimemiD: not detected

Table 13. Effect of DNMT Inhibitors Treatment orvasion Ability of CRC Cells

Invasion cellsHigh-power field (x200)

Cell line
Control DAC AC Zeb
SwW480 8.3+0.5 2.9+0.3* 6.9+0.3 51+%.0
SW620 61.6+4.1 415+2.0* 85.7+2.9* B 1.5 *
SW620/0OxR 87.7+11.1 40.0+2.8* 122.7+9.1* 309%21*

Cells were treated, and invasion assay was perthrmEach value represents the mean +
S.E.M. of three independent experiments (Dunné&ss, p <0.05, **p <0.01 significantly

different from control cells.).
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SW480 SW620 SW620/0xR
A A AN
& o & o & o
9 9 9
K P A K P A K ¢ A
E-cadherin | wess s s—— - — N W— e —
vimentin — — . — e GEED =
. — —
B-actin | "= s w— — e iy e | | o c—
B miR-200c¢
SW480 Swe620 SW620/0xR
x 102 x 103 x 102
6 4 3 * K
] E % S
§ 4 é 3 é 2 **
8 8 8 *
32 *% >
E E E
0 0 t]
control DAC AC Zeb control  DAC AC Zeb control DAC AC Zeb
miR-141
SW480 SW620 SW620/0xR
x 102 x 103 x 1073
_ 6 3 ** 3
g £ * % £ * %
£ E £
0 0 0
control DAC AC Zeb control DAC AC Zeb control  DAC AC Zeb

Fig. 3C. Effects of DNMTlInhibitors on EM-related Molecules iCRC Cell:

(A) The protein expression levels o-cadherin and vimentin were detected by wes
blotting. p-actin was used as a loading control. (B) The aditalar expression levels
miR-200c and mil-141 were detected by r-time RTFPCR and were rrmalized by U6 snRN:
expression level. Samples of protand RNAfrom cultured cells after *-h treatment with .
uM DAC, 3 uM AC, or 150 uM Zel were prepared. Each column represents the me
S.E.M. of three independent experiments (Dunnéts, p <0.05, **p <0.01 significantly

different from control cells.
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MAGEAL ® mRNA FEEL&I3., 23 AMIIEE D DNA 2(KD 2 F AT 5 Z & 23
HEINTnD O ZebWEIC LY BT HH0L LT let-7 7 7 I Y A HRT
WAHN P FE A E DS T MRNAFEBLE A Zeb L T2k L 72\ *), [ Flotho
BI%, AR 3 C R EE O M A AN {F ) % 773~ DAC AL{E SR> AC AL & Lt
L C, Zeb ALEIC K BEENE(T D2BEF03D72 <. DNA 2RO X F AR
T D= — b B LN EERE L ®, L7aio T, MAGEAL @ mRNA
HHUL, ZebEZIT-> THRI S NN 2 ENRB R bV,

AIFHIIBN T, DAC ALE £ 7213 Zeb LEIZ KV | L-OHP HRHTIE RG2S AUt 2 5
tet MR A ORIEREAN IS S L7z, F 72, SW6E205fie i U SW620/OxRif /i i
F51F % DAC WLE|Z L 212 ez, FE2Em LI LI LT, ERMR~—D
— T D E-cadherinD BRENINT LS Z ik B EIn Wb EEL LN, L
L. Zeb#Li&E Tl E-cadherinD I EL & DN Z RO 720> T2, DT Zeb L& Tl
ZDOMOFERIC & 0 IREENIH SN2 RS,

DAC % ALiE L 7= SWABOMIIIZ I W TH, RFmEN A EICMfl Sz, F2ETRL
72X 912, DNMT [HEEAZ /RS20 Ara-C ALEIZ K-> T, SWASOAHIE DRI REIL
Pl Sz, 512, DAC ALEMAE & Ara-C ALE ML OREEEICIE, AERZILRD
Rhholz, EOH, O SWABOMIEIZISIT 5 DAC I X 2 RIEEEOHIIZ, DNMT
PHEIZ L% DNA O A FIUIZBE S L Tnvien e B 2 bl

SW620#H i Jz Y SW620/OXRIIAt 2 35U T AC ALIE 2 XV IZERE N STLHET 5 2% (Table
13), MHERMIL~ —F— vimentin OFEHEDHEIN L 725> 72 (Fig. 30A), urokinase
plasminogen activator (UPAAIfEsh~ R Y » 7 2 &5 L iRiEEZ TLET 5 2 & 23H
HERTWD M, X512, BIZAR2SAMIIIZF T uPA @ mRNA 3 BE AC AL I X
DN B Z L SRz Y, ok, ARFHTEIT D AC ALEIC X HREREDTT
D UPADFEEEOHINC LV FFEINDAREEREZ b, A% IbRLHIND
DOBHEREFORFPMNE L Z X T,
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2 AXY Y S5 F U HHIME SW620 MO K& N exosome D
let-7 7 7 SV —DREBL NV RIFTET TV o OEEIC
DUNT DR

AT OFE R KD . Zeb WEIZ L 2 REREOHIENC L, EEMIEA~—I—TH 5D
E-cadherinD ZBLEDOHEINIELE > TWRDN -T2, & 2T, AEI T ZebLE 2 L 5 RE
REMHI BRSO\ T let-7 7 7 T U —IZF R L, Mat L7z,

let-7 7 7 I U — S AAMHIBIE miRNA & LC, -0 Maisie &2 4 2 £ <
DG I BE RIE L. Zeb B IZ L 0 BRI 5 2 & Al Shuz 22892
SHIZ, let-7 7 7 I U —E @B AMIEIZ IV T exosoma 2B IRAGIC AT
HIEWRBISNZ P, 22T, let7 77 IV —Th V., BEEICHELRIFT L
DG STV D let-7a let-7h, let-7¢c & N let-7g DAl N & T exosomet DAL L~

(ZITET Zeb ML DRI OV TR L7z, F72. exosomeD i & e 7~ % neutral
sphingomyelinase 2 (nSMase2} £ D X175 exosomex 7217 T2 <. il x D exosomet
IZEH ST D MIRNA OFEBL L~V AT 2 2 LR @lE ShTng %, zoiw,
nSMase2D & > /37 BRI BRI OV THBHRE L7,

% 1IE  ERMEE Fik
1-1 B

Polyclonal rabbit anti-nSMasd#Z {A/Z Santa Cruz Biotechnology (Santa Cruz, CA, USA)
LVREALT,

1-2 HifaEgsE Kk OEpLE
AR LEE 11E 1-2, 1-3 LEEEOMIEZ V., RO ik THE L KmALE 21T

>7,
1-3RT-PCR IZ X AN miRNA EHREOEE

H1ES 3G 1 1-8 L FEHED HFET mRNA BRREA E& L, ARFHIHW-
7T A ~—DfH| % Table 1427577,
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Table 14. Real-time RT-PCR Primers for miRNA Expres

MiRNA Sequence (5'-3)
let-7a TGAGGTAGTAGGTTGTATAGTT
let-7b TGAGGTAGTAGGTTGTGTGGTT
let-7c TGAGGTAGTAGGTTGTATGGT
let-79 TGAGGTAGTAGTTTGTACAGTT

1-4 FBE OB X BB & D exosome 1D RNA Ol
2 3 3EES 1IH 1-3 & [AEE D )74 T exosomet @ RNA ZHhiH L7,

1-5RT-PCR {Z & % exosome 1D miRNA B L~V DO EE

2 B 3 1TH 1-2 & [AIEE D J7 14 T exosomer O miIRNA JE B L ~UL & & L T-,
ARFHIAWZ 77 A ~—Dkls % Table 1427857, 4% exosomet @ miRNA 8 1<
JVIE . RNUG snRNAIZ & U #E71k L 72, RNU6 sSnRNAD 7 Hil /21X Human RNU6B miScript
Primer Assay (QIAGEN, Valencia, CA, USAY 77 A ~—L LA L., EEZIT-o 72,

1-6 Western blot 12 £ 5 % V7 BRBFEOHIE
1S I 1E 15 L REOHIETE VAN ERBEAZIE LI,

1-7 EEHFRONE

T S X EEUERA S TR L, 2 BER o FRES T 12 1d Unpaired Studentistest %
VW72 FREIMEIE Pearson's correlation te&tH v VHIE L7,
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Zeb ALEIZ LV . SWASOML CITMAEN D let-7 7 7 X U — OB EIZE(L L2 o
72o E£72. SWE20HIIIZ W CTHIKIAN O let-7b 2 TN let-7c DFEHE NS, SW620/OxRAH
FlZ B W THIFEN @ let-7b L O let-7g DFEBLEDS, Zeb ALEIZ L D Z 21 A EIZHm
L7z (Fig. 31A),

I, exosomef D let-7 7 7 X U — DB L ~JLIZOWTHET L7-, SWA480#lifa T
%, SW6E20ififid & thiz LT, ZebLiED A IEIZEHHO 5T exosomeF D let-7 7 7 I U —
DI L ~LTFE L REZ » 72 (Fig. 31B) —77. SW620fifuiZ 3\ T, exosomed
D let-7h }xO8 let-7g DR BLEN Zeb L@ |2 L 0 HEICHA L7z (Fig. 31B) LavL.,
SW620/OxRHMIfETIL, EmVIRIEREZ ~TICH B 5T, exosomet D let-7 7 7 I U —
DFEBLL UL, SWABOMAL & [FIRIZZE L < IKfi7Z > 7= (Fig. 30B)

nSMase2D % /3 7 B I BLEIZ DWW TR L 72 & 2 A SWAB0Mifu &tz L T,
SW6205fie 2 U SW620/OXRFHIEIZ 33\ T, nSMase2D ¥ > /3 7 B B BT K L ~L T
& -o7= (Fig. 32) & LT, SW620/i & SW620/OxRANIE DI BHE /275 13580 b 7e
- 7= (Fig. 32),
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A Intracellular miRNA expression
S X 102 1 !
2 4 SW480 i SW620 i SW620/0xR
§ H H [ control
g 3 : : M Zeb
3 H Kk H
E 2 1 1
2 : : o x
: 1 AR -l
I N | ; | ; —i
% let-7a let-7b let-7¢ let-7g | let-7a let-7b let-7¢ let-7g | let-7a let-7b let-7¢ let-7g
. Exosomal miRNA expression
X 10-
1 1
800 SW480 i SW620 i SW620/0xR
i i
600 - i i
g i i
Z 400 E E
s 1 % 1
S \ I
123 1 1
9;;_ 200 A H H [ control
1 1
< 1 : ] o W zeb
x - 1 T 1
E 20 | E *% E
£ 1 1
g 30 1 ' 1
g 1 1
20 - i i
1 1
I . .
0 x —— . i E — |
let-7a let-7b let-7¢ let-7g | let-7a let-7b let-7¢ let-7g | let-7a let-7b let-7¢ let-7g

Fig.31. Effects olZeb onintracellularor ExosomaExpression Levels cdet-7 Familyin CRC
Cells

The intracellule (A) or exosomal(B) expression levels det-7a, let7b, le-7c, and le-7g
were detected by re-time RTFPCR and were normalized by lor RNU6 shRNA expressio
level. Samples oRNA from cultured cells after *-h treatment wit 150 puM Zel were
prepared. Each column represents the mean + S.BfMhree independent experime

(Unpaired Studentt-test, * <0.05, **p <0.01)

@)
S Q Q)
F & ¢
(29) %) %)

NSMase2 | === —— - =

B-actin | " — —

Fig.32. The Rotein ExpressiorLevels oinSMasezin CRC Cell:
The protein expression level nSMase wasdetected by western blottingB-actin was

used as a loading conti
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SW6E20iE i 3T, ZebAL{EIZ L 0 M O let-7b DFEBLE TN L 7273 exosome
FO let-7Th DFRB L ~VIHE F L7z, ZORERENS, ZebALEIZ LV let-7b @ exosome
~OBITRE SN0, exosomel ® let-Tb DFBLL /L O T L= Z LR S L
7o —H T, SWA4B0 i} 8 SW620/OXRHMIALIZIVNT, let-7 7 7 I U —d exosome
HFOFRELL~L1E, SWE20/fifia & b L T L < {KfE% 7~ L7-, Kobayashit i, K7
TEPEIRER S ARBRRIZ 3N T, EHRiE PRI Y AU MIRE & Fh = MR D let-7 77 I U —
OB EIIEL L2 o T203 exosomet D let-7 7 7 X U — DR L ~U M MEE 2 7”5
ZEEHRELE O, 2oMs RIS, let-7 7 7 2 U —0 exosomed DFEBL L~UL A
A A7~ 9~ SWABOMIE DRI REIZ. SWE20/iE & bk L TIkAr o7z, LArL. SW480
HIRE L RIS let-7 7 7 2 U — D exosomef DI HL L ~UL MEAE % 7~ 4 SW620/OxRA
DIZMREIT, SW620 fllfld & Ll LT, EdroTo, £ D7, L-OHP HHiME DA
exosomex i L 7= flifasb ~D let-77 7 2 U —DOBATEET % Z & Texosomel @ let-7
77 XU — ORIV MEE Z R A REME D R S T,

ZebALiESC L-OHP KHIMEIZ L 5 let-7 7 7 X U —® exosome DFEHL L~ UK F D —
& LT, exosoméi i DfFEIK 1D 22>, miRNAs @ exosome~ DRI 72 14T D
BHENE 2 bz, T4, nSMase27z £ exosomeiz i O Hl{EIK 173 exosomeH d
MIRNAS DFEHL L~ L &2 i35 2 & BSE S Tng 2% S 512, nSMase2x il
% GWA4869 Z L3 % Z & T, L-OHP Xt 2 ikpitE & 535 2 & b Shiz
8, Z M7=, L-OHP 1512 nSMase2D 5 BLEANBH 5-4 5 AIREME S & 2 b,
L2 L. SW620 e K U SW620/OxRIifiEIZ#:51 CT, nSMase2D # > /3 7 BBl 7%
IRD LN 0Tz, ZORERNEG . SWE20/0XR ML T L-OHP it D 451X
nSMase2Z X %5 exosomeD i B4 5 2 722 L RS L7z, £7-. nSMase2)
St exosomei H OFIBIEF & LT, Rab27a%° Rab27b/ Em b Ty 88 %
N DORTNEES RN E 2 b,

MiRNAs @ exosome~DRIRAILBATIZIE, WL ONOFRIRB I TV D,
Villarroya-Beltri & O #45 Tk, miRNAs @ exosome~DE1T7 RNA &G % X7 E D
SUMO LK T miRNA ORFEDESNC L VI Sn s Z EnRrEnz ™, £z,
Koppers-Lalich i miRNA @ 3" Kim23 7 7 2 /Ut S vz miRNA & L <13 3Kz v 7
VOVHEIET 5 mIRNA 1 exosomeZBAT LT N2 E 2 LML TS ), let-7 7
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7 IV X IERMRT T IINTH D=0, ZebiLiE=Se L-OHP IKHIrEIC L 5 let-7 7 7 2
U —® exosomex I L 72 S ~DBATOEIZ, 3RO 7 7 2V A3 B0 5 AIREMEDS
EZ bz,

SWAB0AIZ 3V T, ZebLiE(Z KV iRIHERE R I S N7zs, let-7 7 7 LU —ITHE
BREGITRD 2o Tz, LovL, Zeb MLEIZ K 5 iiMaEN L DAC MLE ke & K& 7e 7
1372 <. % 1 T/R L7z DAC (T & 2 RAFREMHI & AR OB B T, 20 ZebLEIZ L D
REEEOHIHNIC DNMT FLEAEMIZREE L TWnian e E 2 bivlz,

SW6205llii J2 U SWE20/OxRIINIIZIH VT, let-7TbDir< IZa— R &Eh, let-7Th &7 5
AP —ZJEHT % let-Tad FEHL &1L Zeb A EIZ X O HIIN L 728727z, ZORERN G Zeb
RLEIZ X% let-7b DR BLEHINNTITHERGHIE TIZ722 <. mIRNA DRSBTS 5
HIEAB 59 5 ATEEMES B 2 Bz, Nishi 51T let-7b OFEBLED let-7Tb & 22— R4 5
DNA DA FNAICE D HIf S D Z L 2R L%, UL, SRIOMERICES &, Zeb
RALEIZ L D let-Tb DFEBLEH NI let-7Tb Z = — K42 DNA OHEGHNHEEHE TdH 2 DNA
AF AR L > TTHIH S TWRNZ EDRB S T2, £70, RGO miR-1450 5’
KDV VBREEN D A TF AL END Z & THEMVEIR DS IHE S, TORBEENME T2
ZENWESNE T, oMz, 6 FEO mMRNA D OLIERESNDE 7 T AL —Th D
MiR-17~92D F R 12 F\ ) T, miR-9272 KD —F > miRNA 23 %N exosomaZ B Y iA
Fh, TORBABNMET T2 EBROENTNDS B, 20 X ) 2B T OHI#E
ZebLEIZ L % let-To DR BLEHNINCE G T 202 60T 2720I121E, SHR5H%
ARMETH D,
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NS

JFE B SR D RG2S ARG (SW480 M) KM D Y o/ Hilnfs B (SW620 #
fu) WNZE D L-OHP it b b REGAS AUHIRL (SW620/OxRAfA) 2 Hvy, {ZiH6E
EMT BIR 1~ OB I T T EFE DNMT FHEEKOFEBIZ OV TR LT, S 512,
HIR N K O exosomeF D let-7 7 7 2 U — DI B L ~ULIZ RIFT Zeb DI SV TR
L. UTOfEREE-,

1. SW620H i & T SW6E20/OxR Iz BT, ZebLiEIZ X W LR~ —1—THh
% E-cadherind % > X 7 B BENHEINT 5 2 & 72 < RIEENIH Sz,

2. ZebLEIZX V. HIIND let-7Tb DRI EIL. SW620HiiE & U SW620/OXRAM LI
BWTHEIZHM L2, SWAB0 Ml Tl = b — L b Ll U CHIINIEER D 72
Do T,

3. SW620HfaiZ BT, exosomef O let-7Tb DFEEL L~ L% Zeb L& THEIZIE T L
-, FDO7=% . exosomeF D let-7b DIEHL L~ L DK F 23 ETHRE O M 2 Fe 451
LI B ATREMED R S T,

4. SWAS0MMIN K& O SW620/OXRMI AL IZ 8T, exosomef @ let-7 7 7 2 U —DFH L
~UIE Zeb LB O F B 5 SWE20/I0 & kil U T L < KlE A2~ LT,

5. SW480#fu & bz L T, SW6E20#iE M U SW620/OxRliiaiZ #1F % nSMase2D #

VNI BERBEMENT & AR LAY, SWE20/iu & SW620/OxRA L o [E]12 BE
BREITRD DN ho T,
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AWFFETIZ, B lCEFBZDER L7z L-OHP #fitE b h KIGA A ML Z AV, L-OHP
EPUEESS, DNMT FLEEOLEIC L 2R MO b 28l L, EMT BERE 1<
MIRNA OBl & %295 Z & T, L-OHP #iHuE 15> DNMT BHEHKIC K 2 i=iERE#
HO—REZHGNTTHZ & &2l LLFOM R EZHET-,

1)

2)

¥ Y 77 F G SW620 MR 5 EEEEEROFER N
miR-200c & U miR-141 N %Ak,

b b RSN AMIBERE SWE20HIEIZ 5\ T, L-OHP (2% 3 2 K hitE 2 18453 %
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