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B1E  Fh

TR T EOFEWERTH Y | £ OB LD — IR
BRZEFTOND 12, BNAOF THRICHIN ANTEFERIZE L RS, BB LR
L7ZEBI T b FAELFRITH 3.6% TH 0 fed TRV 3, S HIT, s AT Pk
DHEWE SO~ oA L L CEMEN>RHICE X5 2
EMHREINTEY ., MBABBIEFO TEHEPIRETHIEBEO—D2EEXD
LD 45, s ATTRRRENC K 0 . /Nllati 23 A (SCLC: small cell lung cancer)
& NS DB % D FE/ N A 3 AINSCLC: non-small cell lung cancer)(Z K
SLESh, ENTENE R L/ B ARSI LB LNIR > TS, SCLC 1%
DS A BIRD 10~16%% D & SN THY . BEHEENE L, TR KRB X
OMEREZ L Z LlATIEIC N7 & OB IZEER LS WA £ o, (LPRIER
FOHSBIRIE D NT IS LT h RS2 R T 0D, BT &
NEL EDOTHITARLE SN TS, —HTHRAD 85~90%% 5 & Ji
% NSCLC 1% EIZ %75>/u(60~65%)io L O B3 A(20~25%) 1> B > T
V. SCLC {ZHed % & AT I TIE < | ALFIRIES U BRI IE L6 2 sz
PEITENE STV D, i3 AT, SVEHBIBRC U BRI L (L iE 7 EiE
JEVERR OB S Y . T HIR BIGHR O EIEFIEIISEIEIRTH 5,
LI LRINS, FOxGE 72 DIEHNL stage ] FRIZN DA LREINLTEY,
s A B D B50%LA LB IZBECIEB A Z LT\ oH 7, 1ZEALED
BTN AT N TALARIEPMT O TN D 3, T4 80%0T < DNt 2s A
TlX. epidermal growth factor receptor (EGFR)<X°> anaplastic lymphoma
kinase # 2 — R T 2B FICH AW IEE O TLEZ 72 57 driver
mutation NF(ET D Z EMHALMNITR>TEY . 2105 DOEEF 2B
BT ARSI X D L PRIED B RIRIRIR 2~ 2 E BB 68T
S>TW5, —J T, SCLC X Lk OB ZR D EMHED MRS Aoy Il - 573
AT cisplatin <° carboplatin 72 £ D 7°Z FF R I & paclitaxel X° gemcitabin
IO ETLHEMRPDAEKOFHAMTONTND, ZOXIITRADH
THMD AT, AR 2R BT A BB STz oy FAEREK £ TRk
FIERREL TWDIZHEADLL T, iR AEDEIR E 72 5 R B 22k L
THEBI O FHRITE, TOERDO—>L LT, P-glycoprotein (P-gp) 72 & DIy
PEH b 7 U AR —F — % LT LR G5 LT b B2 b b,

P-gp (%, ATP binding cassette (ABC) b 7 > AR —¥ —(ZJ& L THE Y | breast
cancer resistance protein (BCRP)<° multidrug resistance associated protein

(MRP) 72 & & 20 A D i L IZ B S- L T b, P-gp 131280 7 2/ @b



%557 88 170 kDa OfES 7 Th o7 HEHE LGRS N5 D5y
FEITRIA < HS%EI’J MR, EEEHIC O ERERZ LN EZ X BT
5o ZIVE TR OILEWDN Pgp DIETHD Z ENHLMNI /2> TE
D, ENOITEED T A DG MST X W FUEWE. B AR E ol
SFG | BRECAT 0 A ALy HHY VT 2 EORS £ THIGIC
HESTWD Y, Pgp i3, SIS ASRIZK L TH A S O BIEFR ST
% 7= EGFR tyrosine kinase inhibitor ® X 95 7257 THERI3E & THEIA < EEH & L

TRT D2 EnHESINTED . DADOSZHIMMEALITES b Tns Z &
MHERI ST D, il 21X Sakai H1E, P-gp EIIN AL G LFIRIEIC P
gp FAEFRZ AT Z LIk, P AREOEEEMMNIER S5 Z & 20
HZ LTz 15, Z 5T Gottesman o3 P-gp [REFHKZFHT 5 2 & T, P-gp %
BERDOBIBATHEREEDLZ 2R LTS 16, DLEDOZ EMnD, Pgp O
BEHIA IS ARIRA~OPIR A BT A SGET A2 2 Lic 2R b B2 T
W5, —HTP-gpld., EFMHEMICBOTLRILLTEY, HLEND OIEYK
W“@Hu’\@%%@ﬁ\ F 72 E gD B O FEY PR 7e 8 Y O WIS A PREIEIC S
HEREFNZRIE L TWDLZENRRALNTRS>TWD 17, - T, P-gp I A
DIFEWMETZT T < EYOERNEEZ F L EHERKF+THLZ &b, £D
FEREFIENEI I D AR B OB WHIETHH Z Lk b b,

PR L7 LB AVFIERICIERZEZ LS WRATH L0, L5
TLHRFD—2L LT, kkx RBIRTFORBUIEE G T 585K+ Snail 23515
NTW5D, DAMIICE T D Snail OFEHL EH 1%, E-cadherin 72 & @ LRz R
fa~—J — DR BN 18>, zinc finger E-Box binding homeobox 1 (ZEB1)73
EDOMBERMIE~ — I —OFRBULHE 19 2 Z U EEZFIEE#(EMT: epithelial
to mesenchymal transition) #5895, A OEBITFREI O MK E 721X Y
VONERF S E D AKIRAFRE U, RS Y IR A TRE U T2 S AU AR 208 SRR
BB DHEMCHFENMEET L EICIVARNET S, EMT &, 23 AMIRE A %
B MLl Rt 3 D BRI E U, Zhuoxt L CRZE ER i #(MET:
mesenchymal to epithelial transition) (X IMHE<C Y > 7N H O 23 Al a3 AR B
WAEETHBRICEZ 2 EEZA N TN D 20, — T TEFEDHIZEIC L Y EMT X
DA DI TS TR < EPMEIC LG5 Z L ImE SN TE Y, EMT ICfF
WS ARIBIZ BT BT R b= AT 7 VO LESCEY PEHEE D TTHE, 7y 742
HI3E R ORI RIEIC R DittER EARET 5 2 LB B MITi o T 2021

EMT (ZFF 5 FEWHEN & 7 v AR = —DORBICTEED L, ZebNIZEND
DA T) =X LDOIFHTIIDE 72 HE STV D H DD, RIEIZH5TIE7ew,
MIFERR b T o AR=F— EMT 2384 5N+ X > T EMT Ot~

DFEBERED X HIZER > THDEPICHONTHARHETH 5 22



JifiAs A DIRIRIZ BN T HIEDMHELIZRE & 7> T d, L L 5 EMT
okl 2 LT iy AR Z 3510 2 P-gp DIEBLRTEPE D EBNZ DOV TUd A0 17
SHTVRY, SHIT, BEFOHREITIBV TS EMT o> P-gp fHEi#g#E 2OV
TIEFEM AR MRATIIE & A EITOIL TR, 5T, ZRHDREHALMNCT S
Z LIk EFHEMOEYEIREICIS VT HERMEEEZ R T P-gp 203 AM
FRlZRINAITHIE L, FUs AT Dt b2 M cE 5 & 272, £ 2 TR
WFZE T, Bl AR O EMEALIZBE 5375 EMT % Snail O EIFRELC LV iFE
L7EBRIZ P-gp IGMEAL DN E L D20 E 0, FTZ DA N =ALZRATHZ L% H
e L., LT EIT-o 72,

1 EOFmICHE ., 8 2 mTIIET, M2 AMAEIZ Snail ZmRIFEEL <&
EMT Z#Z L7-BRIZ, P-gp I X DFEMPEHTEMEICE(LDE E 5 DB T iR
AEL7z, F72. ZOHEHIEEDOZALDS P-gp BB A BT 5 ifids Aika o
SR DI TRIC T G- D2 G Zfat LT, %< 5 3 ETlE, i EMT 24
9 D1EAZ > Z & DNEiE &7z entinostat 28, EMT % ££ 5 Snail i@
KD P-gp OIEMHAELZIEIT D FERERVELINERFT LI, SHIZEHE4FET
IZ caveolin-1, % 5 ¥ ClZ ezrin, radixin 3 X M moesin (2% H L. Snail &%
FEELRED P-gp IEMHAL A 1 = X L OEBNICER D MHA TS, BRICH 6 B TIE, #EE
WSES A v Z— & DILFEBFZEIC X0 ISR L 7o 08 AU F SR Ok 2 VD
Snail & &FE P-gp HEREFREIA OB FRBAEBE LT 25 Z L2k b, M
NIBEE DD /VRRRIZ W T Y in vitro TR L7 P-gp iEMEIEDEE Z V1550 %
Z5% L 7=(Scheme 1),
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Scheme 1: Constituents of this dissertation.

This study aims to clarify the mechanism of P-gp activation induced by Snail-
induced EMT in lung cancer. In chapter 2, it is revealed that Snail expression
induces P-gp activation in HCC827 cells accompanied with EMT. In chapter
3, suppression of P-gp activity in Snail-expressing cells is attempted using a
histone deacetylase inhibitor entinostat. Chapters 4 and 5 focus on caveolin-
1 and ERM, respectively to clarify the P-gp activation mechanism. Finally, in
chapter 6, it 1s evaluated that whether Snail and P-gp regulatory factors are

correlated in tissue from lung cancer patients.



®2E  FNERASANSCLOMMKIZISIT 5 Snail WEIFBLIC X
% b B ZEGH(EMT) S X 0% P-glycoprotein (P-gp)i& 1k

E1HE

Snail 7 7 2 U —I%, TN SNAIL, SNAI2¥ X SNAI3EIE 2L
a— REDHH /37 Snail, Slug BELW Smuc IZL VK INTEY | zinc
finger M EK 7 & LT . DNA Fd 6 SO 55 E-Box Fl5I(CAGGTG)
ik LS A9 5 2327, Snail 7 7 2 U —01Es B ED E-Box IZFEAT 5
L FNHIIFEEBEMHIN L& LTE ZEDREOMRICI VB LNZEINT
W% 1823252732 Snail T/ 2 7Y a YN OFRMIER K Z HET DK+
ELTRIESNIZZ 3T 3834 ThHY | ZORIZIIDAD EMT 7217 T2 < i
7% 3588 IERIAARIC IS 1T D EMT 3940 fyig fifw O R ER 4142 Al JE 1] 43 35 LN
AEAEDOFE 4446 FgAE 4749 70 BAEMBIG O 4 IR ICEE L TnD 2 &3
HMZIN TS, F£72 Snail 1%, Bz 2EWFEICE WO TRIFESATE Y Snail
77V —DOHFTROLIFEDEATND X LRy ThHhD 0, XLIZH 1 FETHl
Rz 51, EMT IIBNADORECEBRICEET 2B THL LI TEY, G
BRACHRER . 1 A 2. miRNA 72 PREx 72 [R12 L 05 S,
Snail & & DO EZARFHHEIKRFD—D>Th 5 395154,

ZAVE TIZ Snail OB AFEMACIZEET 2 RIEZHEHRE STV Hung H
X, Snail DERH LT-DNABETIIZOATFERMET T A2 E2HLMNZLT
W5 55, 72, Liu 51 NSCLC #1238\ T Snail DEFEINEGE & FHEET S
ZEEHABMNIL TS 6, — 5T, PgpldFE 1 ETHIR=LDIT, DA
JaSHIN AR E YT D Z &N HHNARDO R 2 BEEAICHIET 5 R+ &
Ez2 65, Zhu 51F NSCLC BEDOHTH, P-gp HBLGMERED T 03 2T
EHEE L THENWZ EEZH LN LTS, S5 U EilsB M O BH W
M NRE T, AT — VN UBEOEBEIZBWT Pgp ORBENXE NI &L LN
IZLTW5 57, F£7=. in vitro DHFHNZEBW T EMT & ABC 7 v AR—4 —
EDOBEZTRE L TWAmSUIBA SN OO, MBI HREHTZ L
|7 22O

PLED Z & BARE TIE NSCLC MfafkiZ T Snail Z @R HL <& EMT
ZHlEEZ LZBRIZ, P-gp OB LI ONEENELT 200G 02 sMid5 2 &
L L7,



H2H AR

2-2-1 NSCLC #lfEfEMIZ 31T 5 Snail 38 L O P-gp FEHLED L

F 9" reverse transcription-quantitative polymerase chain reaction (RT-
qPCRIZ L V| 4 FE¥HD NSCLC Atk HCC827, A549, H441 3 L V'H1975
IZ81F 5 Snail 8 LW P-gp OB FREEZFEM L7, 2B, MEHI AW 4
FE¥E D NSCLC ALk ORFEILLL T O F IR L= (Table 1), < OfER Snail @
FHEIL, b7y HCC827 %# 1 & L7z & %, A549, H441 5 KO H1975
TENZR 1.95 £ 0.72 CEHfE + F¥ERZE mean £ S.D.), 4.20 + 1.88
BXLU215.19 + 16.37 TH-o7=(Fig. 2-1A), F7=. P-gp ODEIAEIIHR LD/
WH441 # 1 & L7z & & HCC827, Ab49 B LN H1975 OB EIZFN T,
13.33 + 1.74, 9.45 + 2,05 B LN 1.54 + 1.23 TH-7=(Fig. 2-1 B),

PLEOFER XY HCC827 13 b Snail ®FHENK L P-gp DFRHENFHW
Z &M%, Snail 23 P-gp IT5 2 2 825l LoT Wk Thd 2 &Il L,
IR D #EH2 1T HCC827 % v iz,

Table 1 Characteristics of four NSCLC cell lines.

Cell HCC827 A549 H441 H1975
Age 39 58 Unknown Unknown
Sex Female Male Male Female
Cancer type AC AC AC AC
Ethnicity Caucasian Caucasian Unknown Unknown

These data were obtained from product information on the American Type
Culture Collection website.
AC indicates adenocarcinoma.
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Figure 2-1 Expression profile of Snail (A) and P-gp (B) mRNA in NSCLC cell
lines HCC827, A549, H441 and H1975 cells.

(A) Snail mRNA expression levels. The data are mean = S.D. (n = 3 or 4).
(B) P-gp mRNA expression levels. The data are mean *= S.D. (n= 3 or 4).



2-2-2 HCCS827 28T % Snail mFIFEHIC L 5 EMT 0%

LG FTdh D Snail 1Tk~ 23 AMIBIZIWT EMT Z5| & 2342 &0
HOMNZ->TEBY, EMT OFfiK+Ths L& InNTn5b, £Z T, EMT %
EZLEMEICBTD NIV AR—F—DOEEB 2703 57 . human
adenovirus serotype 5 (Ad) vector & H\ T HCC827 |Z Snail Z#®HH I, R
qPCR F & O Western blotting (2 L Y EMT D& %7l L 7=, & Of5 R, Snail
1t 558 BLAR e Tk Mock fif iz kg L <. ERRMR~——Th D E-
cadherin, occludin 3 X O claudin-1 ® mRNA ¥HEDIK TFAE D Hi7-(E-
cadherin: 0.70 £ 0.07.occludin: 0.69 *= 0.03 3 X claudin-1:0.34 = 0.05),
if: 3 RAMld~— 7 —T& 5 vimentin 5 L ' ZEB1 @ mRNA 8 EH 7
P bz (vimentin: 9.21 + 1.68 B LN ZEBI1: 1.98 + 0.28) (Fig. 2-2 A),
X BT, XU RBBICBWTY, Snail FEIFBAMILIZI T S E-cadherin @
%"E‘@Wﬁ?% X OV vimentin O%8_EH 23580 5 7= (Fig. 2-2 B),
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Figure 2-2 Effects of Snail expression on mRNA (A) and protein (B) levels in
HCC827 cells.

(A) RT-qPCR analysis of epithelial markers E-cadherin, occludin and claudin-
1, and mesenchymal markers vimentin and ZEB1. The data are mean = S.D.
(n =3 or 4). *p<0.05, **kp<0.01 significantly different compared with
Mock cells. (B) Western blot analysis of E-cadherin (135 kDa), vimentin (57
kDa), Snail (29 kDa) and actin (43 kDa). Actin was used as a loading control.



2-2-3  Snail BEIFHEFICE T DHEHR b T v AR —Z —DIEEELH)

AIEOFER LV HCC827 IZ281F 5 Snail OiFEIFHHIL EMT #i5E 45 2
EMALNI IS, £ “Cﬂ*i@ji&f?% L 7-#fa % VT, Snail & EIF
BHIC B 5, BREHEHR b7 o AR — % —(P-gp. BCRP 3 X U8 MRPs) D
M2 a B Y OV IAHFERIZ L 0 FHI L 7=, Z OfEF. Mock Hifld & kg
L T Snail @R FEHEMIIZIBWNT, Pgp BLO BCRP O EEH ThH %
rhodamine123 (Rho123) DA NZFEFE & (XX T L 7= (Fig. 2-3 A), —J7 T, BCRP
DF'E T 5 Hoechst33342, BCRP 33 L X MRP2 OIE ThH SN-38, B &
O MRP 7 v 2 U — @ @ & ’f’f T & % 5-(and-6)-carboxy-2’,7-
dlchloroﬂuorescem (CDCPH) DM NERE&IT, 2k LianE i i3s#m+sZ &

S5 b= (Fig. 2-3 B-D), & 512, rﬁBﬂWﬂﬁﬁﬁT@mb % 517z Rhol23 %
ﬂﬂb\f\ FAEAN 2> & OPEHEEE % efflux assay IZ L VR L7= & Z A, Snail it
FIHBANIC IV CTHEE R EE 0 F & 72 EA RO Hiv7z(Mock #lifa: 7.25 +
0.75 nmol/min/g protein 35 & O Snail i FIFHAMAL: 8.91 + 0.67 nmol/min/g
protein), F7=. P-gp [LEIKTH % elacridar (Ele) DMz LY. =@ Rhol23
PEHEEE OIR T 2RO b iv7=(Fig. 24 A), X512 P-gp ﬁé’f'f?kﬁi/uﬁ’@ibé
paclitaxel % H W 72E W IAHRERIZEBWN TS, AEREITRO LN DD,
Snail BEREIFEIHAMILIZIBUV T paclitaxel OFIIANZREEIME T3 D EHADFE 0O
57 (Mock i 0.021 £+ 0.007 mL/mg protein 35 J OF Snail 1% 3 H 40 -
0.017 £ 0.002 mL/mg protein), F7=. ZOFEFEIL Elc OUSHNT X 0 B8
L 7= (Fig. 2-4 B),

10
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Figure 2-3 Effects of Snail expression on uptake of fluorescence probes in
HCC827 cells.

Cells were preincubated in HBSS-HEPES for 30 min at 37°C and then
incubated with fluorescence probes 10 uM Rho123 (A), 5 uM Hoechst33342
(B), 2 uM SN-38 (C) and 5 uM 5-(and-6)-carboxy-2’, 7’-dichlorofluorescein
diacetate (D) for 60 min at 37°C. The data are mean + S.D.(n=4-6). *p<
0.05, ¢ *k p < 0.01 significant difference. N.S. indicates no significant

difference.
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Figure 2-4 Effects of Snail expression on P-gp transport activity in HCC827
cells.

(A) In efflux assay, 10 uM Rho123 was loaded to HCC827 cells for 30 min at
4°C and cells were then incubated in Rho123 free Opti-MEM with or without
Elc as a P-gp inhibitor for 60 min at 37°C. The data are mean *= S.D. (n=6).
(B) In uptake assay, HCC827 cells were preincubated in HBSS-HEPES with
or without 10 uM Elc for 30 min at 37°C. Cells were then incubated in 10 uM
paclitaxel with or without 10 uM Elc for 60 min at 37°C. The data are mean
+ S.D. (n = 6). %k *%p < 0.01 significant difference. N.S. indicates no

significant difference.
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2-2-4 Paclitaxel MifPEDZE{VIZ %92 Snail & 556 Bl #2

AITEOFER XV . Snail @FEPEEIZIZ ISV T P-gp OREBETTHENGRD H vz
LD EOMRETLEN LS ABKIMMEIZ 5 2 2 2% G L7, %%EH’? 100
nM O paclitaxel % 3 HFBREE L 7= OMIBEIFR 270 L 7245 . Snail &%
FEHAIAIEL Mock fifa & ik LA E IR WAEFER 2R L7-(Mock fifa: 48.3 +
10.56%F L Snaﬂ R EAAL: 69.7 = 2.8%), F 7= Mock #ild Cix, ElciZ
X D EFRIKTIERRD B h o 7=(Mock #ifid: 48.3 + 10.5%33 X U Mock #
ﬂ@+E1c' 47.0 £ 3.7%)H DD, Snail IFIFEHLHIIL TIX Elc 1Z L 2 EFREL T
B 5 L7-(Snail \FEIFEEAIL: 69.7 £ 2.8%3 L O Snail BFIFEELAMIE+ElLC:
57.0 = 1.1%) (Fig. 2-5),
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Figure 2-5 Effects of Snail expression on cell viability of HCC827 cells against
paclitaxel.

HCC827 cells were exposed to 100 nM paclitaxel with or without 1 uM Elc for
3 days under cell culture conditions. The data are mean = S.D. (n =3 or 4).
*p < 0.05, **kp < 0.01 significant difference. N.S. indicates no significant

difference.

13



2-2-5 P-gp O X /X7 FEBUIxIT 5 Snail ibFIFEBL D %8

INETORIELY ., Snail BFIFEELIRFIZIX P-gp ORERENTTHE L. FEWitE
b 232 R, ZOWEEENN, P-gp OF 7RI EDEIC
O bONEHBMNCT H7-HIZ Western blotting (ZX Y P-gp & /37
FHLEZ TN L7, ZOfE%. Mock #ifd & Snail I BARALRK] CH B2 21X
D B> 7=(Mock #ifE: 100.0 + 33.3%33 L O Snail iEFIFEE M0 84.2
+ 30.5%) (Fig. 2-6),

Y BN Pgp
S GAPOH

N.S.

140 - I—‘

g

P-gp protein expression
(% of Mock cells)
E 8 B

]
=

Mock Snail

Figure 2-6 Effects of Snail expression on P-gp protein levels in HCC827 cells.
Western blot analysis of P-gp (170 kDa) and glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) (37 kDa) in Mock or Snail Ad vector infected
HCC827 whole cell lysate. Band densities were determined with a
Luminescent Image Analyzer LAS-3000 (Fuji Film, Japan), and P-gp
densities were normalized by GAPDH. The data are mean + S.D. (n = 3). N.S.

indicates no significant difference.
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ZIERIFEH L 72 HCC827 DEMIMMPEALIZEE 54 % lREMEI I/ S W e B2 bz,
—J5C, P-gp OENIEHEY TH 5 Rhol23 DN ER—EITK T L2 & »
5. Snail EEIREBLIRFZIL P-gp 1T K 2 EMMPELA AT D [aEERH 5 & & 2
DIV e TLREIL. P-gp ICEH LIggt 2D 5 2 & & L7=(Fig. 2-3 A), Snalil
WRIFEHUS X DM ~OFEY Y AT BFEDZE B L, Mgt ~Ddk
WBWFEDHZFHITE 5 efflux assay (245 Y Rhol23 OHEHEE 25 L7-, %
DOFEE, Rho123 OHEH#E T Snail @B ISV T EA L, MfRNERY
IATRFRER 2 SO B AE RS Bz (Fig. 2-4 A, 26 OFEHE2>5 | Snail i@
REITEEBICEE S92 EMT 7215 T/ < P-gp OfRETLtE A Bl & 23 2 LR
Siz, F7z. paclitaxel & H W= HldAEFROFHMIZ L U . Mock #lifid & bhig:
L T Snail iFEPEBMAE TILEWEFEDHER SN T2 &b, P-gp DIF
(LAY HCC827 D HEMMIMALIZEE 5 LG5 Z & BB 60T 72 - 7= (Fig. 2-5), &
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T, EMT IR ADEEBIZHLT LHHLE TR, NADOEYMMHLICEE T
HDZENREINTWVD, Fischer Hid, v~ 7 REBET /L& HWTZRFHIE
WT EMT %2 Z L TW2RWHIR & B Se OAERRIC AR L TnD 2 & 2R LT
Wb, TO—FHT, iz LI=Mldo 55 EMT 2 2 Lo/ Tix, 2 LT
R e aldehyde dehydrogenases D3NN EH L, FiRNAKTH 5
cyclophosphamide ’ffﬁ‘fi%:/?ﬁ" LB BN L’Cb\%) 58 [AlkEIZ Zheng ©
X, EMT i L7258 b 0 AR OIS REIZIT B LB HiuZe W2 & &
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4. P-gp WEHNAIEKTH 5 paclitaxel BEFEHE OAEFRIL, Snail ZimFEIFRB
S72 HCC827 28T Mock Mild L ¥ &5 <, £ OAFRIT P-gp HEHED
PRI L0 55y BB & 7=,

5. Snail i FIFEHLRFD P-gp HEEETTEIL, P-gp DX NI BB EHIZ LS5O
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i3 AHIR OB THELICH S LT b EBE 2 bz,

17



% 3%  Entinostat (Ent)iZ X 3 Snail :[BRIFEEED P-gp BRETTEN
il

H1HE

BUEDERIZEBW T, BAITIRE AIRERERIZ/R D 2ob 5 Z L1k, 04T
RERTHEHALNTHSH, LLERL, BDAORECIRE &L W o e ITITE D
B ICAMERIFME T T2 0, FEIRATRERIERNIL, DADNFEREBICEE -T2
FIENINIREZ BB LTGRO NS E Vo THIRE TIER W 3, 2F 0|
DA Z FEIR S B D T2 OHIN A E T, BADOREEE 2 M9 5 &
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BEIZW < 2220 EMT B OIRERDHE D HAL T 5 60, 5 2 FE(ZEWVTHY
FiF 72 Snail X, EMT OEERFHER - THDHEINTWNDH I L) 6, Snail
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T5HZ LT, MEROWEN FRRIZENT D, DF D EMT 2807 2 1/EH
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Snail (2L % EMT & ZHUZfE S P-gp #Re L% Ent 2380113 25 2@ 0~ A i bl
R 2 720 DA R 2 & & LT,

FPKIEED Ent & 4 HERE Lf_%®fﬁﬂﬁ$f4%n$fﬂﬁ Lz Z A,
Control & H#E L C 10 uM Ll E Ent BEFEIC L 0 BEZEIC HCC827 D AAFRMN
[EF3 22 &3 5710 uM: 89.89 + 3.37%35 L8 100 uM: 42.65 +
0.89%) (Fig. 3-1 A), [REED D Ent LB 21T - 7=/l 31T 5. histone H3
(H3)# X Y acetyl histone H3 (AcH3) D % > /37 3 8l % Western blotting (Z K
DEHML72& 2 A, 1uM @ Ent LB LY 17 kDa 1512 AcH3 /3 R3FE
DHEATZH DO, 100 nM LA F O TIIIF E A LR b - 7= (Fig. 3-1 B),
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Figure 3-1 Effects of Ent on cell viability (A) and AcHS level (B) in HCC827
cells.

HCC827 cells were treated with different concentration of Ent for 4 days
under cell culture conditions. (A) Cell viability was determined using
alamarBlue® reagent. Each value is the mean += S.D.(n=5). *p <0.05, *
*p < 0.01 significant difference. (B) Western blot analysis of AcH3 (17 kDa)
and H3 (17 kDa) in HCC827 whole cell lysate. Cells were treated with Ent at
the concentrations indicated for 4 days under cell culture conditions. Band
densities were determined with a Luminescent Image Analyzer LAS-3000,

and AcH3 densities were normalized by H3.
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Figure 3-2 Effects of Ent on Snail-induced change in mRNA expression of E-
cadherin (A), vimentin (B), Snail (C) and P-gp (D) in HCC827 cells.

Cells were infected with Mock or Snail-expressing Ad vector for 3 days and
then treated with 10 nM Ent containing medium for 4 days under cell culture
conditions. Each value is the mean + S.D. (n = 4 for E-cadherin, n =5 or 6
for vimentin, Snail and P-gp). *p < 0.05, 3 % p < 0.01 significant difference.

N.S. indicates no significant difference.
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Rho123 Fff& % Mock flifid & [FIFEAE F CTHIMN & ¥ 7= (Mock #ifid+Ent: 0.09 =
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FEMARICEB W T EFHPE O 57~ Mock #ifd: 2.61 = 0.48 nmol/min/g
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Figure 3-3 Effects of Ent on Snail-induced change in Rho123 uptake and
efflux in HCC827 cells.

P-gp transport activity was examined by means of uptake (A) and efflux (B)
assays. Cells were infected with Mock or Snail-expressing Ad vector for 3 days
and then treated with 10 nM Ent containing medium for 4 days under cell
culture conditions. In uptake assay, HCC827 cells were incubated with 10 uM
Rho123 for 60 min at 37°C. In efflux assay, 10 uM Rho123 was loaded to
HCC827 cells for 15 min at 4°C and cells were then incubated in Opti-MEM
without Rho123 for 30 min at 37°C. Each value is the mean + S.D. (n = 3-5 for
uptake assay and n = 3 for efflux assay). *p < 0.05, 3k %kp <0.01 significant

difference. N.S. indicates no significant difference.
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7 X R PRME M i (LLC-PKD) 5 X OV % @ P-gp 8 %l % 340 fn (LLC-
GA5COL150)% T Ent @%Eﬂﬁmiﬁﬂ P L7=& Z A, LLC-PK1 B X
Y LLC-GA5COL150 O] CZEILFE O b7 - 72 (LLC-PK1: 0.036 £ 0.004
mL/mg protein 3 X OV LLC-GA5COL150: 0.038 + 0.004 mL/mg protein), F
7= Ele fFHBECB W T H 2 OFREICE(LITFRD b iL7e b 72 (LLC-PK1+Elc:
0.044 = 0.013 mL/mg protein ¥ X " LLC-GA5COL150+Elc: 0.035 = 0.011
mL/mg protein) (Fig. 3-4 A), [FEkDOHNE % T Rhol23 OffilaNZEfE & % 7F
fliL7= & Z %, LLC-PK1 & H#k L € LLC-GA5COL150 (281 % EfE & KA
%~ L7=(LLC-PK1: 0.046 = 0.004 mL/mg protein ¥ JX 08 LLC-GA5COL150:
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% Rhol23 FHREEITEAF (2 L 72 (LLC-PK1+Elc: 0.077 = 0.005 mL/mg
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4 B),
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Figure 3-4 Transport evaluation of Ent (A) and Rho123 (B) in LLC-PK1 and
LLC-GA5COL150 cells.

LLC-PK1 and LLC-GA5COL150 cells were incubated with 50 pM Ent (A) or
10 uM Rho123 (B) with or without 10 pM Elc for 30 min at 37°C. Each value
isthe mean = S.D.(n=6). %kp <0.05, * *p<0.01 significant difference.
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2. %2 %ﬂﬁi (2. Snail WEREIFEEBLRFIZ P-gp OTEMALDFRD G2, £ DO
PAkIE Ent L8 J: D Sz,

3. T HXEIRMEMIEE CTH D LLC-PK1 38 X V% D P-gp I HMAE TH
% LLC-GA5COL150 # W= fRFHZ L V. Ent I3 P-gp OFE TlI2W 2 &3
IR E T,

bz & ARFHZH W2 10 nM @ Ent 13 Snail iR HIZ L 5 EMT

ERATHINCHNHIT 2 & & biT, EDERD P-gp #&RETTHE I+ Z L 3 5
272572, — 7 C.Ent A{RIZ P-gp ODFEEIZ2DIZ< WEBZ LN Lk,
bk U7z P-gp IEMHIHEIER I A EICL D2 O TR W EEZ BT,

1 ETHmUIZLIIC, BALEBIT D EMT I3EEBA2TTHE S5 2 & AR
INTWD, F7z, P-gp OFBLOHEE LEIIN A DY EREZ LEST 5 Z &
M BINIIR > TN D, 16> TAREDRRN G, Ent |E Snail @HFEIHIZ LD
EMT & Z4UZtED P-gp IEEALOB G ZMfl+2 2 L2k DADEM LA
HHI LD, SIBNAKIBEONREEDO DL ENHHEINIEYTH D EE 2
5172 (Scheme 2),
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Scheme 2: Supposed effect of Ent on P-gp upregulation in Snail expressing
cells.

Ent suppresses both EMT and P-gp upregulation in Snail expressing cells.
Ent preferentially suppresses P-gp activity in Snail expressing cells. In other

words, it may be a selective P-gp inhibitor against malignant cancer cells.
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FHAE Snail WFIFEBLRFD P-gp IEHELIZI 1T 5 caveolin-1 DES 5

E1HE

%2 BOMEMNS, HCC827 1B\ T EMT %5| &2 29 Snail iBFIFE LY
VX, [RIEFIZ P-gp ORERETLENE Z 5 Z ENAL N oT-, — T, TDIE
MALIERE I P-gp B EDO ERICE 2 b0 TiE A< Wt iEEO B LD b D
EHER I, ZTHNETIC Pgp OMalE £, 472 caveolae TOREREFRTLIZES
H4 51 & LT caveolin-1 23 Al E &AL T 5 8081 Caveolae (EffidfEEo
THALATE—ARAT 4 AITY U EEZLGUHESTH Y . ZREEIX
L b LTHRA 2 7T IERFDEMRT 22 N LNITR>TND 82
Caveolin-1 /% caveolae (I ThE 4 2[R+ L HHAAEH L &4 b OFE M2 AT H]
9% caveolae D EERMEKINFTHY, I LAT B—)LDRAFT AL VAR
AR EESE, MRS 72 EICA 5 LT 5 8386 7= A AL O PELIZIS VT
IZ caveolin-1 HIEADOHE LHIZEZ 52000, P-gp DIEMENELTHZ &
DS Z TN D 8788 X 512 Jodoin & DHAFIZ LiviE, P-gp DA RIK
PIERT D Z &2 8D caveolin-l & P-gp O AAEH ZBLE L7, P-gp
FETEME N EH95 2 E MBS o TV D 89, £7- Lee 51X, caveolin-1 @
176 HEHOV VU 2T NX=UIEZHT EICEY, Pgp & OMAEERHZE
T 5 & P-gp BWEMHEAL LB ATEOENMET T 52 L2 RL TS 9, 5T
Barakat &3, tyrosine kinase ®—>T& % Src 7} caveolin-1 ® 14 FH D F
n i) UL LR D 2 EIER LTS, £OMETIE, Src il kb
U UL END caveolinl ODF B U EH T 2oV T T2 CERIEDZ LT
X0V U bZE L72BRIZ, P-gp & OFAEHIMET L, P-gp OBERER T 23
mflang 2 & &R L“Cb\é 9, fE~- T, caveolin-l ® Y VEE{LIK L P-gp D
FAAERIL P-gp OMRBEEIZITEL 52T, TOMEZAICHIET 55 %
LD, TNHDOZ LB ARETIL, Snail BFEIFEIEFD caveolin-1 B L OZD
Fr U UBBIRIZER L, P-gp IEMEALHERE O] 232 72,
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4-2-1 Snail IBFEIFEHN caveolin-1 (25 2 5 2

% 2 L [FFRIC Snail A EEIFEE <7 HCC827 % VT, caveolin-1 @
mRNA #Hl&%4 RT-qPCR IZ X VFHi L7z, £7-. caveolin-1 ® U U {biED
FEELH P-gp OIEVEZINGIT 2 Z & 25, Western blotting (2 X ¥ caveolin-1 3
FOZED 14 FHOFr U UL TH % phosphorylated caveolin-1 (p-
caveolin-1) D ¥ L /X7 B ZFHfi L7z, ZDFER. caveolin-1 ® mRNA FH &X
Mock #fn3s XY Snail #dFIFEEAMLOM CELITFRD S h - 7= (Mock #
fi:1.01 = 0.12 38 KO Snail @RIFEBLMINL: 0.93 £ 0.24) (Fig. 4-1A), & 51T
caveolin-1 DR /37 FEEBUTEALITZR O L2 > 72 H OO, Snail 5 FEH
AIEIZ 3\ T prcaveolin-1 DD 23788 & 7= (Fig. 4-1 B),
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Figure 4-1 Effects of Snail expression on caveolin-1 and phosphorylated
caveolin-1 levels in HCC827 cells.

(A) mRNA expression levels of caveolin-1. The data are mean = S.D. (n="7).
N.S. indicates no significant difference. (B) Western blot analysis of
phosphorylated caveolin-1 (p-caveolin-1) (22 kDa), caveolin-1 (22 kDa) and
GAPDH (37 kDa) levels in HCC827 cells. Band densities were determined
with a Luminescent Image Analyzer LAS-3000, and p-caveolin-1 density were

normalized by caveolin-1 density. GAPDH was used as a loading control.
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4-2-2  Snail EFEIFIHILIZ I 1T 5 paclitaxel MHTELIZ x5 PP2 O%h R

BIE O B4 L OUBEICHAs SR L 0 . Snail @RIFHEHIIE P-gp @
FEBE 2 )3~ 5 p-caveolin-1 ORI T L. Z OFER P-gp ORERETUED R =
52 ERHEE ST, Caveolin-1 1%, SrciZ kY 14 FHOF Nl Rk
4L prcaveolin-l L72% 92, £ Z T Src OEEHKTHD PP2 ZHW T, p-
caveolin-1 DI/ & P-gp DIEHE D B 2 A L 7=,

ZDORER . B AHK paclitaxel BEEZT: D Mock MRz 31T 2 AELFRIK TIX,
PP2 0t 35 Z & THEICUE LIz, —J7 T, Snail i FIFEELHIAE M@ A= 17
X, PP2 IO A HEIZ X BTG5 D Hiv7e b o 7= (Mock Hifid: 42.5 + 5.3%.
Snail JEREIFE BN 74.8 = 6.2%. Mock #l1+PP2: 88.2 + 9.4%35 X (® Snail
ERIFEEM+PP2: 73.5 + 5.1%) (Fig. 4-2),
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Figure 4-2 Effects of Src inhibitor PP2 on viability of paclitaxel-treated
HCC827 cells.

Mock and Snail-expressing cells were incubated with 30 nM paclitaxel with
or without 10 uM PP2 for 3 days under cell culture conditions. Cell viability
(%) was calculated based on the cell viability without 30 nM paclitaxel in each
group as 100%. The data are mean = S.D. (n=10). sk % p<0.01 significant

difference. N.S. indicates no significant difference.
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4-2-3 Snail #FFVE EMT BRZE 1T 5 caveolin-1 U VRV K+ D fEAT

Snail IFEF K1 THHZ &b, 2N E TIZ/R L TET caveolin-l DY g
b2 BEEHE L TV D AREMEIMEW & E 2 B b, £ 2T, Snail 2o HIHHIA
T &I L CRIEMIC caveolin-l @OV Uzl LT\ 5 & & X, caveolin-1
DV i % 389 5 Sre. focal adhesion kinase 1 (FAK1)3 X U growth factor
receptor-bound protein 2 (GRB2)?® mRNA %#i& % RT-qPCR 2 X 0 &Ffi L
77

Z DGR, Src LU FAK1 @ mRNA 853, Mock #ifzds & O Snail it
FIRBMIEE CEITR O b nr-7-Fig. 4-3AB L0 B), — T, b
DV UL AR T 5 GRB2 O Snail i@EIFRIMILIZIIT S
mRNA B & DK 235588 5 i7= (Mock flifd: 1.00 £ 0.04 3 L OF Snail i@
FEEAMR: 0.78 + 0.08) (Fig. 4-3 C),
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Figure 4-3 Effects of Snail expression on caveolin-1 phosphorylation-

associated factors.
mRNA expression levels of Src (A), FAK1 (B) and GRB2 (C) are shown as
mean = S.D. (n=3or4). * *p<0.01 significant difference. N.S. indicates

no significant difference.
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FH3f B

Z #UE TIZ Barakat H1E p-caveolin-1 7% P-gp OREHEZ 42 = & % FLH
LCW5 9 ZOHEEZ I ARETIE, Snail @EFIEEED P-gp IHMHLIC
caveolin-1 3B 5 L TW D B & 51l L 72, € O#ES Snail P ELAIIIZF
W, P-gp OREREZ I35 p-caveolin-1 DX F 2338 H 7= (Fig. 4-1 B), *
7-. paclitaxel BEEE% OMINALFERIT Sre HEIKRTH D PP2 2 WA Z ik
V. Mock #lifid CO I EFHNERD iz (Fig. 4-2), Z OfEHRIL. Mock g Tl
p-caveolin-1 N+ ZFFE L P-gp IEHERAHIHI SN TE Y, PP2 ALBIC LY p-
caveolin-1 23J8/0 L, P-gp EMAL L7z EHEE S vz, — 5 C. Snail iHEIFEH
HMBETIX prcaveolin-1 MK F L CWA 728, PP2 ALEEZ L% p-caveolin-1 D
D ORBNRBD Lol E 2 bz, TNHDOZ &M D Snail T
IKFIZ 1. p-caveolin-1 D/ %I L7 P-gp iEMHALA L & TH Y . £ D caveolin-
1DV UERLOFIEIZIE Sre BB G L TWH EE X BT,

Caveolin-1 ® U U f&{kIZ1% Sre 23B89 5- L 82, Src IX FAK1 72 & E A K EZE
AT %5 2 & TY UBABIEONEHER) O A I S D 93, £7- FAK1 13 GRB2
WZEDIEHE SN S Z & TY UBE T L, Sre & ODEAKREZIZKT 5, —F
T. GRB2 OEFMHNZ LY T b OEEEBHD 5L bHLNTHR->T
W5 94, % Z T Snail IRIFRBIRFICIKIT 2 205 DORKF O mRNA FHALH) 2 5
fliL7=& Z A, GRB2 ® mRNA BHEDLNHEA LT i=(Fig. 4-3), 2N E T
IZ Snail IZ X %5 GRB2 O#REFHHILEHE S TH R0 OO Mistry & (X Snail
772V —D—>TH5D Slug 7% GRB2 DiEFEMICHKEAET LD L2
M LTS 9%, Slug & [FAIERIC Snail 1% E-Box Bl & 0 & LK % 72K DA

FERMEIZIT > TWDHZ LD, ARFHIEIT 5 Snail E@REIFEBRFIZ Snail 23
GRB2 ORFFHEIFEEKICAE S L TWD Z EN RIS S, - T, Snail & REIH
BRFIZ BV TIX GRB2 ORBUK TIZ XL Y FAKL & Src OBEAIRDEA L, Src
DARTEMAL L7722 128D caveolin-l DU U ER{LIADIEA I LY P-gp O)Hé
JLENEE T EHEREINTZ, L LN ARG TiX, Snail iR BRI
% FAK1 38 X O Src OEARESC, PP2 ALELIZ X % p-caveolin-1 E@’ﬁﬂj P

gp DIEEMEZELIZ OV TIIME 21T > TZely, S B2 Mistry H O )
SHEMN X415 Snail (2 X5 EBHZ: GRB2 O#EEFHENI OV CTIEARTZITH S 2
IZENTHE BT, chromatin immune-precipitation (ChIP) assay 72 &1 X % fi#
WMRMETHDL EEZ BT,
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FBAEORELY, UTOMANELNT,

1. Snail WEIFEBLRFIZIZ, P-gp OWEERHIKF TédH 5 p-caveolin-1 DD
RO BHINT-, — T, caveolin-1 ® mRNA B L O Z o /7 FEHEITITZA LD
mu y) %ﬁfﬁf))o 71:_0

2. Caveolin-1 ® VU V. Z #7525 Src DILEHKTH S PP2 I2 LY. Mock
HRE T D Z paclitaxel Mg 1% DAL EFROF B /2B ENRD Hivl-, — 5 T,
Snail \FEFEHFAITIZ BV TIE PP2 ORINC L Al FROZBLITER S H i
Tpinolz,

3. Snail \FFEHEFIZIX, Sre B L FAK1 OESKIEMRIZE 54 5 GRB2 @
mRNA B EDIK F 2RO 5Tz,

AREDOFRERIL, Snail OEFEIFEERFIZIIT 5 P-gp OIEMEALIE, GRB2 O¥EHL
K TFIZL Y., Src B L FAKL AR EDOIL T4 U p-cavolin-1 2335 Z
ETHEHIAELN) DDA =X LADOEREM: % 7~ L7-(Scheme 3),
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Nucleus EMT

Scheme 3: Proposed scheme of Snail-induced drug resistance via P-gp

activation.
Snail expression induces not only cancer EMT, but also reduction of GRB2

transcription, leading to P-gp-mediated multi drug resistance by blocking

caveolin-1 phosphorylation.

37



% 5 3  Snail BREIREREDO P-gp EHMHELIZEITS ezrin, radixin,
moesin (ERM) » B 5

H1HE

B 2EOMEENS, HCC827 IZ81) 5 Snail @5 EMT FrlZiX, [RIFIC P-
gp OMSEETLENE Z 2 Z ERNHBLMNNI R o7z, — 7T, T DOIEMELAERE T P-gp
HHEO EFIZE 250 TIER  IEEBEROZEICL D2 b0 LRI,
4 BT, MIfEME =T P-gp EAEEMT 22 LI1TLY Pgp OPEHTEHEDKT
Z5| X Z 9 caveolin-1 (255 H L7z, —JC, P-gp OHRERBLC I THMIa L~
DRERMLIETH D Z LN b, HfaRE E~ORBIFHE 25 K16 £/ P-gp ®
TEMERBUC B E & FN 2R3, 16> T, Snaill FIRBLIRFICZ 5 ORT DR
BUEBMNE L, P-gp OMRETTHEICEE S L TW A AR B 2 6D, £ 2 TA
E T, P-gp OfaN JRTEDOFAEIK 1 CTd 5 ezrin (Ezr), radixin (Rdx)I5 &
" moesin Msn)7»5Hf%% ERM (Z%&H L7z, ERM 3V Vb Enbd Z LI &
DIEMAL &, C-RIEMIT F-actin 72 & OMIfEEAS & > 37 L N-RIgHIT b
TUAR—H = EDE L2 N LA L, R EZ X OfifalE sy
— T 7 ROMNENE ETCOLEM A ITLHESE D Z EDRH LN > TND %,
T CIZ P-gp & ERM OBIEIZ DWW CIIE & e T TR 0, & O BIEM:
TR T LI B D Z EVRIB LT D 907101 fif 2, i MBART Iz s
1L Ezr97 £721% Msn 98, Al Cld Rdx 99, {HILE 12V Tld Ezr 100 & 7213 Rdx
101 73 P-gp OREFIENICEE D 5 Z L ME SN TV 5, ERM IZIEFME7Z T
72 MAKRRIZIIT 2 P-gp BEREFREI L 5 Z L NHE SN TRV | Mk R
173 P-gp HERERITEI O 7= DRI E L THFH I TW5D 102, —J5 T ERM I8
ADEERICHE L, BE 7 ERM ORESCEBUINAD TR ERRIZT S Z
ERXREMT #3589 5 Z LM S TUN 5 96103 F 7= Wang 513, LA
feds X OFLIRD AfiRa 2 AW 72 EHz BT, Snail & Msn OFEILFHEET 5
T EEHBMNILTUND 104,

LU G, FIRL7ZLK 912 EMT IZ LD ERM ORBENEAT H Z &5
HEINTWDEHOD, 0 ERM OFRBIZ(LA P-gp OHEREZ RETT 2 0G0 %
B 272 o TRV, #F 2 TARZFETIX, Snail OEFEFEHIZ LY EMT 2 #%E
L7c HCC827 23517 5 ERM HILAEH I LN, ZDORBLH)) P-gp OHEEIC
5.2 A8\ SOUWTRIT LT,
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5-2-1  Snail IBFEIFEHLRFDO ERM 8 B2 #)

464, Snail ZiEFEFEH & 72 HCC827 (28T %5 ERM D& s 38l E % RT-
qPCRICE VFHI L7= & 2 A, Mock ffifd & b L C Snail i@ EIFE B IS
% Ezr, Rdx 3 L Msn OFRHEITZEN L4, 0.84 = 0.06, 1.19 = 0.03 35
X 2.833 + 044 THo7=(Fig. 5-1 A-C), FICHZIZHIA EHN RO LN
Msn (ZOWTH NI BB EFTM LI 2 A, X237 BEIZB W THEMN
o 5N (Fig. 5-1 D BLWE),
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Figure 5-1 Effects of Snail expression on Ezr (A), Rdx (B) and Msn (C) mRNA
and Msn protein (D and E) expression levels in HCC827 cells.

mRNA expression levels of Ezr (A), Rdx (B) and Msn (C) are shown as mean
+ S.D. (n =3 or 4). *p<0.05, * % p<0.01 significant difference. N.S.
indicates no significant difference. Western blot analysis of Msn (77 kDa) and
GAPDH (37 kDa) in HCC827 whole cell lysate (D and E). Band densities were
determined with a Luminescent Image Analyzer LAS-3000, and Msn
densities were normalized by GAPDH.
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5-2-2 HCCS827 |23 5 moesin (Msn) knockdown D% 5

AT E CTOFER LY Snail ZFEFEEL L 72 HCC827 2B\ Tk, ERM @9
B Rdx 38 LU Msn OFHL EFH 3O i, R Msn OB EHNEHE TH -
72o % ZC. Snail @FIFEIBLRED P-gp IHMELIZ® 35 Msn OB 52 623
5728, siRNA Z T Msn OFRBINHG 27472, RT-qPCR (2L Y Msn ®
mRNA &% 3fi L7= & Z A, negative control siRNA (N.C.) % transfect L7- &
ZTIE Mock HEAIZ EE#E L, Snail i@ EIREELAIAIZ IV T Msn OF B 72568 E
AN BTz Mock AMAE+N.C.: 1.03 = 0.09 35 LT Snail i % Bl
+N.C.: 3.48 = 0.99), —J T, Msn (Zxf7 % siRNA (siMsn) % transfect L 7=
BEIZ1X. Mock HifE$s & O Snail i I BLHIAE O @A IZ 330 T N.C. transfect
FARIZ®T L CHE 72 Msn mRNA F B8 DOIK T 2 78 72 (Mock MifE+siMsn: 0.20
+ 0.07 3 L O Snail iR FEHMIE+siMsn: 0.52 + 0.17) (Fig. 5-2 A), Western
blotting IZX ¥ Msn O X ™\ 7 HELAFHI L7 & 2 A, mRNA OfER & Ak
12, N.C.% transfect L7 Mock #fifid & kb U C Snail FEPEELAEIZ ISV T
Msn OFBHEIMMNFED S0, siMsn @ transfect (2 L Y Mock #lifds L O Snail
AR EAI BT D Msn OFBUK T80 57z (Fig. 5-2 B),
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Figure 5-2 Effects of Msn silencing on Msn mRNA (A) and protein (B)
expression levels in HCC827 cells.

Mock and Snail-expressing HCC827 cells were transfected with negative
control siRNA (N.C.) or Msn targeting siRNA (siMsn) for 3 days. Cells were
then cultured with fresh medium for 3 days. (A) mRNA expression levels of
Msn are shown as mean = S.D. (n =6). *p<0.05, * *p<0.01 significant
difference. (B) Protein expression levels of Msn (77 kDa) in HCC827 cells
whole cell lysate. Msn densities were normalized by GAPDH (37 kDa).
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5-2-3 Snail EFEIFHAMALIZI5 1T D Msn knockdown (Z K 5 P-gp I& M

AIEOAE RS Mock #ifdds LY Snail @FEIFEILMILIZI1T D Msn @
knockdown NHEFE T X 7272, T 6 OffEZ VT Rhol23 @ efflux assay
1T o7, %0)%*51'% Snall R EAIZICI1T 5 Rhol23 OB X Msn
knockdown (2 & ¥ F B2l & L7z Mock #i g +N.C.: 5.34 = 0.63
nmol/min/g protem Snall 1 S B E+N.C.: 21.73 £ 3.30 nmol/min/g
protein, Mock #fifd+siMsn: 6.34 * 0.25 nmol/min/g protein 35 & O Snail i
R B AM+siMsn: 10.93 £ 0.34 nmol/min/g protein) (Fig. 5-3 A), = BT,
Mock Al 35 K TF Snail @I FE LML 31T 5 BEHLHUC K 5 Rhol123 Oiffifust
MHZFM L7z & 2 A, 13E A EEITERD Hiv7edy - 72 (Mock #Hifa+N.C.:
2.65 = 0.42 nmol/min/g protein 3 KX " Snail EFIFEHAMAZ+N.C.: 1.69 *
2.92 nmol/min/g protein) (Fig. 5-3 B),
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Figure 5-3 Effects of Msn silencing on Snail-induced upregulation of P-gp
efflux activities in HCC827 cells.

Mock and Snail-expressing HCC827 cells were transfected with negative
control siRNA (N.C.) or Msn targeting siRNA (siMsn) for 3 days. Cells were
then cultured with fresh medium for 3 days. (A) In efflux assay, 10 uM Rho123
was loaded to HCC827 cells for 30 min at 4°C and cells were then incubated
in Opti-MEM without Rho123 for 10 min at 37°C (n = 4-6). (B) In Rho123
passive diffusion assay, 10 uM Rho123 was loaded to HCC827 cells for 30 min
at 4°C and cells were then incubated in Opti-MEM without Rho123 for 10 min
at 4°C (n = 5). Data are shown as mean = S.D. * %k p<0.01 significant

difference. N.S. indicates no significant difference.
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B2 BEOFERE)D ., Snail BEIFHEFIZIX, P-gp OIEMELIZLEV paclitaxel
XS DAL GRS BTz, — 5T, B E TOREDN S Msn @ knockdown
IZ & V. Snail IBFPRELICIS T D P-gp OIEMHALZMHIT 5D Z LR A[EETH
HZ ENRHENT, % Z T Msn knockdown (2 X Y Snail SRR BHALIZ IS
i+ % paclitaxel MEALZ WRT 2 2 E R ATRENE D Z S L2, £ OfER. 3uM
paclitaxel ZBgiR U 7= DA FRIL, N.CALFERE TIE Mock a2 %t L T Snail
EWEPFETAIIZ BN TEWEFENRRO bz, S 5HIC Snail @EPREBHALIZ
BIF 2 44F# 1%, Msn knockdown (2 X D HE| JRT L7z, —7F . Mock #fifa
23Tl Msn knockdown (2 & 5 7RO ZAGITERD HIL72 0> 7=(Mock #l
f+N.C.:52.1 £ 5.5%. Snail EFIFEHAAI+N.C.0 72.8 £ 10.1%. Mock i
+siMsn.: 50.5 + 3.6%35 L (" Snail @RI EHAML+siMsn: 33.4 + 6.6%) (Fig.
5-4),
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Figure 5-4 Effects of Msn silencing on Snail-induced paclitaxel resistance of
HCC827 cells.

Mock and Snail-expressing HCC827 cells were transfected with negative
control siRNA (N.C.) or Msn targeting siRNA (siMsn) for 3 days. Cells were
then cultured with fresh medium for 3 days. Cells were treated with 3 uM
paclitaxel for 4 days under cell culture conditions. Cell viability (%) was
calculated based on survival without 3 uM paclitaxel in each group as 100%.
The data are mean = S.D. (n =5). * *p<0.01 significant difference. N.S.

indicates no significant difference.
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5-2-5 Msn knockdown 7% Snail 5% EMT |2 5- 2 % %0

Pc

ZIVETORERNS, Snail BEIFRBGHILIZI T 5 P-gp OHEHITEMEOTTEIT
Msn iIZE VB INTWD Z ENREBEI Nz, —F TIHIETIZ ERM (X EMT
LICBET BIRFTH D EHEIIL TS 96108 = L)vi, - Msn @ knockdown
IKFIZ Snail (ZX 5 EMT OFFENEEZ =T CWAH RN H H, £ 2T Msn
knockdown FEIZ351F 5 Snail (2 X 25 EMT OF5E % 5 L 7=,

ZDifER N.C.3 X Msn knockdown OWFTALDAEIZIBWNTH Snail 1
T3 X 5 E-cadherin X° occludin, claudin-1 ® mRNA %\éfﬁﬁ? LN
72 n>o 72 (Data not shown), fit> T, L5 5 siRNA MLEZ K 2 A% 52 1)
TWseEZx, ERAME~—A—D—>& L TH %MT%Z) keratin 18
(KRT18)?> mRNA £% i L7, KRT18 ® mRNA %5 &, N.C. (Mock #f
fa+N.C.: 1.00 £ 0.11 35 X O Snail IR SMAZ+N.C.: 0.73 = 0.13) (Fig. 5-
5 A-/)¥ £ O Msn knockdown (Mock #fifd+siMsn: 0.99 + 0.29 ¥ & O Snail
T B A +siMsn: 0.63 = 0.14) (Fig. 55 A-H) W T OB IZB N T
Snail EFEPFEITHIAIZIE TR T T Z EBH LN -7, S HICHBERMIE
~—71—"T¥% % vimentin ® mRNA B &% 7 L7= & Z A, N.C. Mock #Hfz
+N.C.: 1.02 £ 0.24 5 X O Snail i FIFBMAZ+N.C.: 11.10 = 4.27) (Fig. 5-5
B-/2)$ & O Msn knockdown (Mock #fifid+siMsn: 4.54 = 0.46 ¥ X O Snail i
Tl BN +siMsn: 20.21 + 6.38) (Fig. 5-5 B-A)OW T OLFIZB W T
Snail EEPFETMIICENT EA T2 EBHLNTRST2,
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Figure 5-5 Effects of Msn silencing on mRNA expression levels of KRT18 (A)
and vimentin (B).

Mock and Snail-expressing HCC827 cells were transfected with negative
control siRNA (N.C.) or Msn targeting siRNA (siMsn) for 3 days. Cells were
then cultured with fresh medium for 3 days. mRNA expression levels of
KRT18 and vimentin are shown as mean = S.D. (n =4-6). *p<0.05, * *
p<0.01 significant difference.
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FH3f B

ARETIE, Snail @FERIBEFIZEIT 5 P-gp OIEMELIZKT D ERM O 52

DOWTHREEITo T2, TOfER. ERM @ 9 HHFIZ Msn ORELNIAE I EAH-T
% Z A, mRNA B LY 237 BBURHTIZ B W T B iz 7e - 72 (Fig. 5-1 A-
E), ZOfE5IE, Wang b OIS AMIBE CO®E & —FH L Tn5d 104, Zh
50 Z L5, Snail ®FHLE NSCLC #ifld Td 5 HCC827 IZHB W\ TH Msn D
BHEZTLESEAZ EnHONCR o7, £, siRNA I[2X VY Msn %
knockdown LU 7= % i T Rhol23 OFEHEE Z i L7 & = A, Snail i
FIRHU L A PEHEE O EF1X Msn knockdown (2 X W AEICHHI S -, —
J5C. Mock #ifuiz Té?jlfﬂj X Msn @ knockdown (2 L D8 A2 5T 72
Mo 7-(Fig. 5-3 A), IZ. paclitaxel BEFE#% DM AR EZFM LT & 2 A,
Snail 1 Fell 58 B e i Mock MR & i L TR EICEWAERFREZ R LT, 204
f£2:1% Msn @ knockdown (Z X VW AEICMK T L7z, L22L72A 5, Mock i
IZEB W T Msn @ knockdown (2 & 2 AFROE(ITERD /e h- 7= (Fig. 5-
4), LEDOZ N5, Snail FIFEBMARICI T D P-gp OIEMELIZBWTO A
Msn 23R8 5- L T\ 5 LHEZ S 7=, F72. Msnknockdown RFiZ35V T % Snail
DORBUZ LY EMT DWFHE SN0 E DOV TRE L7 & 2 A, Mock #flifin &
b U C Snail i@FEIFIHIALIC W T KRT18 DR IUL NI L O vimentin DF
B EFANED 57 (Fig. 55 AB LU B), L > T, Msn % knockdown L 72
IZ% Snail OFRBLUL EMT 275895 Z E 0L NITR>72, > T, Msn @
FELUL Snail IFIFEELUZ X 25 EMT OfRERF TlI7enWZ LR, 2
BHOFER LY Snail BRI L5 EMT BT, [FIRFIZ Msn OFBLA EH L,
Z® Msn %81 EF L P-gp OHEHIEHOTLEICEH G L TWnWb &2 b,

—77C, ERM 1% P-gp OMfafE E~ORBEZHFEHT KT THHHLOD, K
T ClX P-gp OMREEE EFRBLUIFHMEI T T2V, E£ 72, Msn knockdown (T &
V) Snail WEPRBIOEFRIMET L2 DD, Pgp 20 LI2EFICLD D
DINTETILZR D, fE> T, Snail REIFEELRFO P-gp O FRE &S P-
gp & Msn OFHAIEH., P-gp FEIKZ H - IIAAEAFR ORI 72 & OFEM 72 fiF
WMRMETHDL EEZ BT,

BLIRIRN T & TER & 72 P98 12 38V T Msn OFEEL)S EMT RpICFHFE I ND Z &
DN Z LTV D 89,105,106 AKAFFE Tl Snail 12X 25 EMT €5 /L& LT
L7zis, T b oEE Mo EMT 58K 2 & > Th Msn OREHRFENAET
HIEEZFFLTWVWD, S HIZ Snail i, EMT #8345 X8R/ THD L
EHiZ, EMT ~— 7 —0O—>Th O, EMT RRZHEN ERTHZ B3 MbN
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T % 107, §t5 T Snail SO 112 L5 EMT RRZIEWTH, Snail O3Bl E
FIZHED Msn OFRH EFANG| & Z &, P-gp OIEMALNEZ 1525 flHEME
MHEZ I T,

Flo, AREOFHIZEBWTGRN X 912, MEMEMICI 1T % P-gp OHERE
BilZ Msn MBIE9 252 &5, Msn OFRBSOMEEE 2 EREACINH§ 5 Z &1
P-gp OIEMAR T2 L T~ ORE 23 BAT 2 5| S 2 raetErn & 5, E
BRIZ P-gp knockout ~ 7 A Tl P-gp & WY T % ivermectin X° vinblastine
MHRFEEZEZ LB RD Z EDRHEINTND 108, REDFENL, BA
FARIZ BN TUE Snail 2832 = & TRIBZIIIZ P-gp ORERENIIHI SN D Z &
DHERI X35, —J5 T, Snail 38X Msn 13k 4 72 IEFMRICIS WO TH RN
BOHND Z EnD, IEFMRICIHVWTH Snail 2% Msn OREFHE 2 L T P-
gp OHEREZFAE L WA RIEEMN B 2 b b, LD Z Evs | Snail 12X %
Msn OFRBFHEI N, & FONAFBMTORE Z 200G ERGET 5 2 &3
ThbtBxbh,
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AR M

5 EOFREIY . LLTOMANGELNI,

1. HCC827 1281 % Snail mFIFEIHRFIZIX, P-gp HEEMHEIR 7 ThH 5 ERM
D 9 BERFIC Msn@%ﬁfﬁﬁ)iﬁ% ICITE L TWD Z E R L N2 - T2,

2. siRNA % v 7= Msn knockdown (2 X ¥ | Snail @ $IZ BRI B UVNT O A
Rho123 OHEHEEE DK FA3ERD H iz,

3. Msn knockdown % 17 o 7ZBEIZ1%. Snail i8I B AL W\ T D A
paclitaxel &% OMIFLALER O T 2FE O iz,

4. Msn knockdown Z 1T 7-F1Z ¢ Snail B EAMITIZ 1T 5 EMT H kR
iz,

bz &t 82 T/R L EMT %2 Z 4 Snail @FIEBLREIZIS T 5
P-gp BEBETLHEIZ X, prcaveolin-1 O X 5D P-gp HEREHH %%*%@{@5571 NS
72< . Msn ORBITHEIZ LD P-gp OEMALS —HEALG LTV bDEERD
M7= (Scheme 4),
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P-gp upregulation
and
Drug resistance

I

(High malignancy and mobility)

Scheme 4: A possible mechanism of P-gp upregulation by Snail induced Msn
upregulation.

Snail expression induces not only cancer EMT, but also Msn upregulation.
The Msn expression might stabilize P-gp localization in plasma membrane

and lead to efficient drug efflux.
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FHe6E b MDS AVKERRES KX OFFIEEHERRIZIS 1T 5 Snail & P-gp BERE
HENRF ORInFFEE O THBIMET

H1HE

NSCLC #ifiatk T 25 HCC827 AW =4 4 B LU 5 HDOFERN D, Snail
W EHEE D P-gp HEAETUHEIZ 13 GRB2 <° Msn 2N 545 Z LRI E T,
FDOZ ENDLNAFIIZIWNT Snail ZEERETHZ EIZLY, P-gp OD¥REZR
W CcE 5 &2 b=, —J T Schinkel 5%, P-gp knockout ¥ 7 A|{ZH\>
T, P-gp WEHEMDOILENEIR~DOBATIED TUE L, YO ks L OHE
MEEIENE Z 5 2 & A BT LTS 108, ft5 T EFLO Snail ZHEHI & L7
HERS I, B RO AFERRICIH W TIZ GRB2 X° Msn 78 Snail ICX D 4 B LD
5 & L [AMROFFI 232 1T 5 — 5T, EFMEMICBW IR S TnZenZ &
HELRD, DADHIFRIZENTE, H—OMaKRICIBS W TR X 72HR NS L

HAD in vitro=° in vivo DETILE L2, B FOBEKRIZBW TR LN &iX
[R5 70, £72, BIEEE TICHENL SN TWADENAEIMET VIERTZIZERIZE
E hNOREEZRKMTETE LT, HarRET VOREENRKA LI TN D 109,110,
1> T, LEROMEZMRT I3 M2 AR L OUEF RIS T DT
IIARFIRTH D,

ARETIE, ZNETORFHIHAWT X 72 HCC827 # % p 4 FifHd NSCLC #f
Jatkiz f%) Snail & P-gp F 7213, 4 P-gp t&REFHHIN 1 O F L& 4 714l L 72,
S DITHA ARFE Z 0 i S 72 s AUk s L Ol IE F Rk A2 W T, 2D
FHAE T O Snail I X OB OFBUHHREMAT 217V ERIRIZE VT Snail @
23 GRB2 R° Msn OFILUSE D P-gp HERETTEZ MG LGS 02 B LT,
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H2H AR

6-2-1 NSCLC fifafkiZ 351 % Snail & P-gp BEREFA i K+ DB n - F Bl & OF,
i

FT. W ABEARKICR T DB FREAEOMITIZHN D, 4 NSCLC Al
FafRIZ3E1) 5. Snail, Ezr., Rdx., Msn, GRB2 £ X O P-gp ® mRNA % Hl &
Z RT-qPCR (2 XV FHii L7z, ZDfiR. Snail, Ezr 33 X0 Msn ORI &I
H1975 b <. kW T H441, A549, HCC827 DIETH »7-, Rdx DIEHL
13X H1975, H441, HCC827. A549 DJETH »7=, F£7= GRB2 I D\ Tk,
FEEDOEWIEIZ H1975, A549, H441, HCC827 ThH -7, S HIZ P-gp T
WL, BN EWIEIC HCC827, A549, H1975, H441 T& - 7-(Fig. 6-1),

EROFEERNG . Ezr 38 X O Msn OF L &% Snail ORI LD EH LT
HIZENRMEENT, 72, Rdx OFRBLE LI Snail [ZHEE L EH L=, F
7. GRB2 % Snail OFELUZ LW ERT MmO 6D, P-gp Tl
KNI 2EABFRD b,
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Figure 6-1 Expression profile of Snail, Ezr, Rdx, Msn, GRB2 and P-gp in
NSCLC cell lines.

Cells were cultured for 4 days under cell culture conditions. mRNA expression
levels are shown by relative values based on the GAPDH expression (GAPDH
= 1000). The data are shown as mean = S.D. (n =3 or 4).
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6-2-2  filins A RE A SEHARIC B 1T D Snail 38 L P-gp #EREET KD BT
S B B MR

WIZ T NORNAVEFE X0 g 7= ifins Ak KOV O JED O jfiE Ak
BT 5 Snail & &R DOBEE B ELY RT-qPCR (2L W HIE L., BEOFMEE %
BEtLlz, Yo N EGEEREOREFEERIL. UTORIIRT EBOTHD
(Table 2).

Table 2 Patients’ characteristics enrolled in the analysis (n = 7).

Patient No. 1 2 3 4 5 6 7
Age 63 72 75 71 63 76 72
Sex Female Male Male Female Male Male Female
Cancer type AC AC SCC AC SCC SCC AC
TNM T1aNOMO T1bNOMO T2aN1MO T1bNOMO T2bN2MO T2aNOMO T1bNOMO
Stage IA IA IIA 1A 1A IB 1A2
Lymph Node metastasis Negative Negative Positive Negative Positive Negative Negative

AC and SCC indicate adenocarcinoma and squamous cell carcinoma,

respectively.

TN ARRICE T DR EOFHEIZ I L7z & Z A, Snail & ERM O]
ICBW TR T REAEICHEZRIEOMENGRD bz, £7-. Snail & GRB2 D
FIZBEWTHLARBEZRIEOHENED LN b OO, P-gp & ORI
S7eno7-(Fig. 6-2 A),

E 52, EFEOMIN AR DB BV THERWAEMEOR® 5z ERM (I
DUWNT, s A B RO EFAERIC 1T 5 Snail & OFRBIAFHEEZ MET LT,
ZOFER., WTHOEIE T Snail OFBIEME L2 L 23RO b 7-(Fig.
6-2 B),
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Figure 6-2 Correlation between Snail and Ezr, Rdx, Msn, GRB2 and P-gp

expression of cancer tissue (A) and normal tissue (B) in seven lung cancer

patients.

Insets depict correlation for the low mRNA expression levels of Snail. mRNA
expression levels are shown by relative values based on the GAPDH
expression (GAPDH = 1000). The data are shown as mean of triplicate
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6-2-3 JiliE kIS L OU2s AR O Snail 35 J OV ERM D& s 1-JE BT

ARNZAS A L0557 M IE kTS & O ARRRRIZ 31T % Snail &
ERM OFBLEZFN L7z, TOME, BEBICLHIENBOLNLDL DD,
Msn O%& B3R & bbis U TR AFRRRICB W TAERICIE T L, £
7o BB BEOVHEE K L& 2 A, WTHOBEFIZ OV T B AR
BWTK T 2@ m23580 5= (Fig. 6-3),

c 3. N.5. £ N.S.
"_" o
& o -
e 2 4 E. \
] "‘x o 0 4
= d
-, b E 10 4 i
= g, VI ..
50 = d o : 1
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= s
Eﬂl . _,;,150 :
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Figure 6-3 Comparison of Snail, Ezr, Rdx and Msn mRNA expression between
normal and cancer tissue in seven lung cancer patients.

mRNA expression in normal and cancer tissue in each patient. The same plot
mark and line color indicate that these data are obtained from same patient.
The broken lines indicate the mean value of each group. mRNA expression
levels are shown as relative values based on the GAPDH expression (GAPDH
= 1000). The data are shown as mean of triplicate measurements. * kp<

0.01 significant difference. N.S. indicates no significant difference.
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FH3f B

ARETIX, ZHE TIZ NSCLC fifatkd—>TH 25 HCC827 IZH W TiRH &
AU7= Snail IBFEPRELUZ L 5 P-gp OHERETLEEDS . oo NSCLC a0y A B
DONAKFRRIZB N THEZ VELZ NSOV TEG RO Sl 217 -
7o

NSCLC #MifatkizF1F 5 Snail OFEHLE & ERM OIS B & 2 Mifu ] Tk L7z
& Z A.Snail & ERM O8I #HEN T 5 Z & 258D bz (Fig. 6-1), £7-.
Jiizs v kB K0 i S e s ARk B 1 DB A MET L2 & 2 A ERM 1
Snail DFEHL & IEFITE WML R T Z E RO NI o7, — T, FIEE
O fifi IE AR T OMBIMEIXIR 2 o7, ZHHOREREFIEICEB N TR L
HCC827 |Z81F % Snail FEIFEIRFIZ Rdx ° Msn OFELN EHF 5 L9
B Snail 132 AR W T ERM ORHHZFEH L TWDHOD, FfilE
FARLRR CITRE L C W 2 2 EovRB S 7= (Fig. 62 A B X UYB), it~ T, A
DS A BB DREDS AR IZ IV T In vitro DFE R L [FIARIZ. Snail O3 EFIC
fEVy Msn O3B EFH L, P-gp OTEM(LZ S %EH“@‘T BMERHL LB XD
iz, Cul Btk A AFLRRIZ X 5 proteome FENTIZ LV . U o \HiliiE R
PEHIEFNZIBWT Rdx BE T Msn OREBIEDEINML THD 2 L2 AH LTS
m, Ziude FOR AW T HIRECEZ R ERM OFBLTLHE L | P-
gp WIEMAELED Z & %fﬂﬁ L TW5, A#FITIL, Snail <E ERM DiE{sF75
BAHBE DS AR CITRR O Bz b oo, ilIEF M CIXiR o bz o7z,
WA, IEF AR e L, SRR IC B W TEIRF DA F/UMEZII LD & L=
BV AT 4 v I RBBTERNELTWDL ZEBHALMNIRS> TS, =
VXTI BRI B TFOBEREEZZLIELBRTHY ., Nl
BOTHWL OB TFOTBE—F—RNATF /LI TW5D 112, Snail %
LB F & L THRA B FRBAZHEH L TVWD 2 06, KRFITRDO LA
7o RS AU X ONE AR T, Snail 12Xk % ERM ORIGHEI 0=t =
BV X T 4 v 7 RBETFERENEE L TWD RN E X b,

—7J7 ., Snail & ERM ® mRNA J&8 & % Jifi 15k #% & i 25 A kAR Chbig
L7z 2 A, BBREWZ LW TN OBE T A AR CIZEFkRk L v
FRBENME T T A2EHA2Z80 5 17=(Fig. 6-3), Z i1 % TIZ Tokunobu H D4

WZBWW T, B HROMRDS A KRR & WliE 5 kAR 2 trise U 72 BRIS Wl 23 AR
IZBWTERM OFBPMMETT 5 L/RENTEY, AfeFgte —%7T %, Iz
TARGESTliL. ERM & [RIERICHIE R/ & Helge L CTfiAs AU Tld Snail O3
BEMEUTT5Z A2 R L7z, Snail /X cyclin D 72 EO#HNIZ LV | MldoH
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FEZANHT D Z ENHMHLILTWND 18 Z g IEFHIAE L D HEEFEOREA M
PRI TIEFBLE MR & & X BT, 16> T, MiEHE#AE & bl U T AUk
WZBWTIE Pgp DEERENE T LTWAD Z ERREBEEIND, LLANG, EMT
IR AR R TIER L, RFEICEZ A Z EnE STl 14, Zh b0
2N AHIIE ClE, Snail R _EFIZEV ERM O3HMN EH L, P-gp OiEM L%
I L CEEMMTENTLE L TV D EF 2 bIvD, ARG CIEMnN AR o E
DI % FFAH LTV 720 7= ., Snail 35 & 08 ERM ORI FH- L, P-gp ®
IEPEALNEE 2 0 15 2 DS AMIBMFET 2 0B TR HE TV ewy, £724E0
BRI TETIE, SHBEORET R — 0o UL ERBLCWE Z b, 5
DI RERITMERICB T 25O TH U H~ OMAIZ IS T é%\éfﬁwiﬁoﬁﬂﬁ
IR TH D, > T, EFLD P-gp iGMELEZ G T oMz A3 729

o etk A - T 2 OFIIEIZ331T 5 Snail & ERM O3S BLIKAE @ﬁ#*ﬁﬁl
mWLEZEZ b,

% 5 B CIX. Snail OEFFHIILED Msn BLORdx ORBUI ER L= D
D, Ezr OFBUIZEL LigroTe, — T, B L7z X 5 Iy ARk Iz IV T
L. Snail &2 T» ERM ® mRNA BHEP MHEEZ R LT, ARFTBIPTINE
TOHMEHFIZBNT, b Ml AKEKIZIE T2 ERM ORBLTIEE T LITKRES
b LREn T 5 (Fig. 62 8K V3) 115, Fig. 6-1 IR L7=LHic, &
BV IERRIZ W T ERM OFBRBIZRE RERENRBOONIZZ &b,
BINE U7 BB T O A2 SAe LTV Al bﬁ?b*&béo PE-> T, WTHo ERM
2% Snail (2 X 0 RBIEHE 2520 SV s ek TR S RN H Y . 5%
HCC827 LIS D fifins AHIRARIC I 1T A MGET O MEBETH DH L FE X LI,

RBE 4 FORENG . Snail EEIFEEMIIZIB VT GRB2 IZRUIZHIHE <4
TWAHZ EWRBENT, LNLARRLARFEIZEWT, B Mlios AR CToRMGES
iT-o72& 25, GRB2 IE Snail & EOMMZRT Z L33 5 7-(Fig. 6-2
A, TNHORERNS, B 4 BOREENLHEE L7z Snail @FEIFHMALIZ IS T
% GRB2 ZBUK T &4 L7z P-gp G LAERE IS, NSCLC MR IRER 7285 T
HDHAREMEDNE 2 HT,
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AR M

6 HOFRLEY . LLTOMANRELNI,

1. NSCLC #fakk Ti&. Snail OB T-FIEO EVWMIAKIE E ERM OBl
FIRILED EMEA 2EE 0 BTz,

2. bt MHIEF#AFE CTIX Snail & ERM OB EOBIZFHENLZRS DLW D
D, bt Ml AFRRIZEB VT Snail &4 TH ERM OFEH £ 5 WOFH M 2 7~
TZENRHALMII ST,

3. b MR AKRRIZIS T 5 Snail 38 X ONERM D& {s 58 B & 1301 5 k0 &
b L“Cﬁ?ﬁ’é@ﬁ#mu oIz, £72. BRI Msn OBBREITAEIIET T
HZENRBO BT,

U b Z e, ERM ORBIT e M AMRRICISVTOZ Snail 1IZX 0 IE
IZHET SN D Z EDRH BN 5T, - T, Snail OERESCHKILZ M3 5 =
ORI EMT 283 57217 T <, %IE FHRR IS B E 5 X TS A
FARIZ 1 2 ERM ORBTEOIHI Z FIREIC T 5 & E X bivd, ZORE, 7
AR P-gp OEEETLELZ IG5 Z LN AIRE L 22 0 | JRFTENZ LA AL FED
SHERET L ENTED LB X 572 (Scheme 5),
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Cultured NSCLC cells:
Good correlation

between
Snail and ERM
Lung cancer tissue: Normal lung tissue:
Good correlation Poor correlation
between between
Snail and ERM Snail and ERM

/

Scheme 5: Summary of Snail and ERM relevance in NSCLC cell lines and
lung tissues.

mRNA expression analyses reveal that Snail and ERM are correlated in
NSCLC cell lines and cancer tissues from lung cancer patients, but not in
normal lung tissues. Therefore, Snail upregulates ERM expression only in

lung cancer cells.
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BTE  BE

KWL TIINADEERIZES S5 T5 L E 2 6 TW5H EMT %, #55.[K-{ Snail
ZIMFIFRBLSE L Z LI X VFE LRI, DAFEDIEICEF 535 Pgplc &
DI BERITT I, EDICEDAN=ZALIOWTHTT5Z L2 W
E LTI EITo T, ZO/R. & 2 EOMFHZ LY . Snail ZBEIREELSH
EMT %3 L7- HCC827 Ti%., P-gp OFRIUIL(ET . Z DMERED )3Ttk
THZEPHOLNTRoTo, EHIT, WEHIINAIETH % paclitaxel 1T L DA
MR L= 2 &0, EMT Wiod P-gp #ERETUHE 1T HIS A BRDIHMEALIC & %
B LGS Z ERHLMNTR -T2,

5 3 F TIX.EMT Z il 4 21/EH N #HE ST\ b HDAC FHESE TH 5 Ent
73, 10 nM OPREICIV T Snail WEIFEHLUC L %5 EMT 3 KO P-gp i&HAL 280
FLGDnERE L-, ZO8E, Ent (X HCC827 (231 % EMT % B4y
MHIL, I Pgp IEHILAMEIT2 2 &2 /M L7z, ¥, 10nM DRI
BWT Ent (%, ffakEEERS X OV AcHS OEMZ2 /RS 2oz, £7-, Ent @
P-gp IEMEIHIERNIIEAMLEIC L D b O TIE WA REME R STz,

54 BIZBW T LR P-gp iGMEIL A I =X LD—hm& LT, caveolin-1 |Z
BB LRSI &21T o7, ZOfEHE, Snail ZiFEIZEL L7 HCC827 1288\ T p-
caveolin-1 ORBUK FNRBH b, £z, DU Vb Z 9 Sre OIEMEZ ]
2T b PP2 #HW\WA Z LIZL Y., Mock ffiiod 2 paclitaxel (2514
LR GRS b7, S BICEE FRBEITOMRB IO E TCoRE
725, Snail 78 GRB2 OB FRIAEDK T A5 EE 232 L 23, caveolin-1 ®
U VLR T2 HIET 5 1 SO TH 5 aREMENE 2 iz,

5% 5 B CIX, P-gp OMfEE E~DRBUZTFET 5 ERM IZEH LIRFT 217 -
77 FOFEH Snail WWFEIEERFIZIZ, ERM © 95 Msn ORI ERZ EHT 5
Z RO BT, & 51T Msn D knockdown (2 XV . Snail iEFEIZE BRI
WT DI P-gp FEHE Y TH 5 Rhol23 OHEHAHIHI S iz, #E-> T, Snail i
FPRBLUZ L5 EMT 358 KHTIE Msn ORI EANET 5 Z & T, P-gp Ol
FTCOIRBL B E IR TN E X D 2 R S T,

PLEDOFRERZFEITE 6 B TIE, 4 fifHD NSCLC Mifatks L O A B H
KD A K OWHIE R Ff#E A VT, Snail & & FEA OB 2580 L 7=,
NSCLC HfakE DfENTIC I TlE, Snail OFFLEN EHWRIEEIZE E ERM O3
By mVMEMA RO bz, £2b Ml ARSI W TS, Snail & ERM @
FEBL B DRI GE O B ALz, BLRER Z LT, FiliAs A B OO I IE H AR 1
BB TIE Snail & ERM OFRBUZAHBIIFR® Hiv7e > 72, 7235, Snail & GRB2
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DOFBITE MR AR BWTIZEDHEEZ R LZ, /o TH 4 HTEZRL
72, Snail (2 X % GRB2 OFRBLNG| 2/ L7c P-gp MRETLHEA W =X AL, & |
DOIA AFAFRICIB DN TIRIE L A EHE TE 57, NSCLC MR 2 BRE K 72 5l 5
THHAREMEDRE 2 b,

AWFFEDORRFNC L0 . N ABE O MRS W T EMT %3553 % Snail
OIEFIFRBRAE L, [FIRFIC P-gp OTEMEAL 2 LU CERMIEHR I3 D mE (LA 76
BLELZ L, 2O RIITREGEY N7 THD ERM OIILTUENRE S
LTW5 EBZ BT, & 51T Snail (FMIEF MR Cirasa <, M ARk Iz
ThOH ERM ORBLLZFE L P-gp 21T 5 &2 bivlc, > T, Snail
(I IE R I T, S AKRRERIREYIZ EMT 35 X O P-gp OiEMEL %
T 272D DOFNRIER L2V G5 EE 2 bz, —F . ARBFFE T P-gp ©
EMHAES Snall IZX D HDTHH, FLLIZEMTIZE A D THDLNIE 4712
R T & oo Tz, o THK. DA DEME(LECI T 5 P-gp IEMHLEERE D
XV FE 7D kD BV D,
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B8E  EBRHFEDOH

F1ET R

t k NSCLC #fifiatk HCC827, A549, H441 35 L N H1975 % American Type
Culture Collection L VA L7z, 7 #EIRKMEME LLC-PK1 3 X O LLC-
GA5COL150 X RIKEN Cell Bank KV EEA L7, b MEEEHMIL HEK293A
i< Invitrogen X D A L7,

AR O 55281213 Dulbecco’s modified Eagle’s medium (DMEM)(Z fetal bovine
serum (FBS) # #& 2 E 10% . penicilin % #& £ 100 Units/mL B X O
streptomycin Z#&EE 100 pg/mL & 725 X o2z zd D% i=(DMEM,
10% FBS, Pen/St), LLC-GA5COL150 D Ez#1213 _EF OFIZ N 2. geneticin
IR 500 pg/mL, colchicine % #4EE 150 ng/mL & 72 % K 9 IZHN R 7o K5l
Z 7z, siRNA ZHW=REtOREIZIE. penicilin 3 X O streptomycin % ¥
L TR NER A V=,

2 i K

AMFE CTHWE ERWE L LI TICRT, HER SO 7eild Iz >\ T
FLE A B LTz, T X COREIIERRL D 2 VI LT AR AR O ER
Z Tz,

Rhodamine123 Sigma Aldrich
Elacridar Santa Cruz Biotechnology
Paclitaxel Tokyo Chemical Industry
Entinostat MedChem Express
PP2 Cayman Chemical
alamarBlue® AbD Serotec
Dulbecco’s Modified Eagle’s Medium low glucose Sigma Aldrich
Opti-MEM® Gibco
Fetal Bovine Serum Biowest, Biosera
TRIzol™ Reagent Invitrogen
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NucleoSpin® RNA XS Macherey-Nagel

NucleoSpin® RNA Midi Macherey-Nagel
ReverTra Ace® Toyobo
5 X Transcriptor RT )i Buffer Toyobo
Primer random p(dN)s Roche Diagnostics
Power SYBR™ Green PCR Master Mix Applied Biosystems
RIPA Buffer Wako
cOmplete Mini, EDTA-free Roche
Bovine Serum Albumin (BSA) Sigma Aldrich
DC™ Protein Assay BIO-RAD
4-20% Mini-PROTEAN®TGX™ Gels BIO-RAD
BlueStar PLUS Prestained Protein Marker NIPPON Genetics
Skim milk Wako
Clarity™ Western ECL substrate BIO-RAD
C219 Monoclonal Antibody, Purified COVANCE
SNAI1 (H-130): sc-28199 Santa Cruz Biotechnology
Anti-E-cadherin, clone EP700Y, Rabbit Monoclonal MILLIPORE
Vimentin (V9): sc-6260 Santa Cruz Biotechnology
Actin (I-19): sc-1616 Santa Cruz Biotechnology
GAPDH (G-9): sc-365062 Santa Cruz Biotechnology
Human Phospho-Caveolin-1 (Y14) Antibody R&D Systems
Human/Mouse/Rat Caveolin-1 Antibody R&D Systems
Acetyl-Histone H3 (Lys9) (C5B11) Rabbit mAb Cell Signaling Technology
Purified anti-Histone H3 BioLegend
Moesin (38/87): sc-58806 Santa Cruz Biotechnology
goat anti-rabbit IgG-HRP: sc-2004 Santa Cruz Biotechnology
goat anti-mouse IgG-HRP: sc-2005 Santa Cruz Biotechnology
Lipofectamine™ RNAiMAX Transfection Reagent Invitrogen
Moesin siRNA (GC: High) (HSS106735) Invitrogen

5 - UAC UCA UGG CAG UCUUCAGCUCAGC-73
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RT-qPCR (ZH 7z primer |2 —80 7 ¢ T = / I 7 A E 7213 Invitrogen kL
DHEA LT, K& OEEICHWZ primer 1T LT 0I5 L= (Table 3),

Table 3 List of primers using RT-qPCR.

Target Primer sequence
E-Cadherin :5-CAGCACGTACACAGCCCTAA-3
:5"ACCTGAGGCTTTGGATTCCT-3'
:5"AATTGGTCACCGAGGGAGGA-3'
:5-GATAAACCAATCTGCTGCGTCC-3'
:5"TTTACTCCTATGCCGGCGAC-3'
:5"TTGCTTGCAATGTGCTGCTC-3'
:5-CGGGAGAAATTGCAGGAGGA-3'
:5"AAGGTCAAGACGTGCCAGAG-3'
:5"TACCAGAGGATGACCTGCCA-3'
:5-"TGCCCTTCCTTTCCTGTGTC-3'
:5"ACATCCGGGCCCAATATGAC-3'
:5"TCCAAGCTGGCCTTCAGATTT-3'
:5'-CCCATCATTGCAATAGCAGG-3'
:5-GTTCAAACTTCTGCTCCTGA-3'
:5-CGTAGACTCGGAGGGACATC-3'
:5-GCCTTCCAAATGCCGTCAAA-3'
:5'-GCGAGAAAGTGAGACCACGA-3
:5-CCATCGGCGTGTTTGGAGTA-3'
:5'-CAGGGTCCGATTGGAAACCA-3'
:5"-CTGAAGCTTGACACCCTCGT-3'
:5-CTCCCTCTCTGTCAAGTTTGGA-3'
:5-CTGCTGTGGCACCTGTTCTA-3'
:5'-GAAAGGCCTTCAACTGCAAA-3'
:5"TGACATCTGAGTGGGTCTGG-3'
:5-CACGCTTGTGTCTTTAGTGCTCC-3'
:5'-ACTCAGACTTTACAGGCATTTTCC-3'
:5"TGCACCTCGTCTGAGAATCA-3'
:5"-CTCTAATTGTGCCCTTTCCAAC-3'
:5'-GCCCTGGGTCTCAACATCTA-3'
:5'-GACGGCGCATGTATAGTTCA-3'
:5"TGCACCACCAACTGCTTAGC-3'
:5-GGCATGGACTGTGGTCATGAG-3'

occludin

claudin-1

vimentin

ZEB1

KRT18

P-gp

Caveolin-1

Src

FAK1

GRB2

Snail

Ezr

Rdx

Msn

GAPDH

MDD I xE D
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Western blotting (ZHW = EFEHLA L OZORARERIILLTORIZ R L
(Table 4),

Table 4 List of antibodies and their dilution magnification using Western
blotting.

Antibodies Dilution magnificaion

SNAI1 1 : 1000
E-cadherin 1 10000
Vimentin 1 : 1000
C219 1 : 500

Actin 1 : 1000
GAPDH 1 : 1000
Phospho-Caveolin-1 (Y14) 0.43 1000
Caveolin-1 1.7 1000
Acetyl-Histone H3 (Liys9) 1 : 1000
Histone H3 1 500

Moesin 1 1000
anti-Rabbit 1 5000
antil-mouse 1 2000

FRT — Z I T NP B ERERA TR LD, AEEREIL 2 BEH O
I1Z1% Student’s #test & HV, 2 BELLEORHIEIZ- DWW TIX Holm test 2 V7,
Wi 2s Ao B FE R O 2 W ARBfEAT L, &7 v x 3 M SHEL, £
D% VT Snail & &8 m 1M D pearson OFEZEAHBIRE () 2 5 H LIH
B Z 5T U7z, 7o BE SRRk d L OV 25 AUAEAR FH] C O B s BL Ot 13
paired ttest Z 7o, FREICHBITLAEKET%HLNT 1%L L, AR
e p<0.05 721X 0.01 ZHEZEHV & LT,
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B4t KERIGE

[Adenovirus vector M Ffil]

AW = Mock 35 & O Snail 388l Ad vector [3HEHE#H fHEMSD
RS HE) XL 0§ L CIEVW 2, Ad vector i3 HEK293A H11Z CTHAlE X 7214,
Al 2 [E L b 2> T A% Wz 2 BEREO B AfdE OEIC XY Ad vector
Oy L7-, BREL 72 W4 % Slide-A-Lyzer G2 Dialysis Cassettes
(Thermo Fisher Scientific) Z H\ 72 HTIZ & 0 I@#iE L 72, I#E#% O Ad vector @
virus particle (VPs)IZ BEAF D H1E%2 B Z 12 LT-WOEEERIC L v B L7z neur,

[ A& (s DI BMHTIC AV 72 NSCLC ffakk o kg2 ]
4 FEFE O NSCLC #fakka 5X104 cells/well THFEL ., 4 HEESE LA ITo 72,
F#1% . TRIzol™ Reagent (Invitrogen)Z HV T )> 5 RNA Z4H L7-,

[HCC827 Izx9 % Ad vector Ji%¥%x]

HCC827 % 96, 24 353 LN 6 well 14‘%701/* MZZEINEI 1 X104, 5X104,
2.5X10° cells/well THFE L 7, FHIZHEHE L /Mo x LT 1,000 VPs/cell
E72 % £ 912 Ad vector Z TR UIEY: X872, 8R4 6 H M558 L 7= fild 2 RNA
i . Western blotting, Rho123 @ efflux assay. £ i 6 HE F 72 13 paclitaxel
D LY AAHGRER IS O paclitaxel |2 & 2 Mifa sk H 2,

[HCC827 IZ%[7 % Ent L]

HCC827 % 96 BL W 6 well 5% 7' L — MIZNZH 1X104, 2.5X105
cells/well THEAE L 7=, #EME % B IR ORI W D HIA2I2 13 0-100 uM
® Ent %, AcH3 B3LXWH3 O % /37 EOFHMEIZ AV D2 1% 0-1000 nM
O Ent ZUEEE L 4 HEERE Lo, 5%, MlRAFROFEZ alamarBlue®
(AbD Serotec) & FH \» TAT o 7=, alamarBlue®|Z £ 2 #Affii&. 10 pL @
alamarBlue®Z I LATE DRF A o F 2 _X—a %, T4 XA R
— (TECAN) Z HIWTHIE R E 570 nm, 2RI E 600 nm DWW 2 HE L=,
HO O ALERITINERE B2 FC alamarBlue®dD~ = = 7 LI HEWEH L 7=,

[HCC827 IZxt3 5 Ad vector J#EHeds L N Ent ALEE]

HCC827 % 24 well 527" L — NI 5X 104 cells/well THEFE L., ¥ H IZ#EHE
L 7= fia 2025k LT 1,000 VPs/cell & 725 K 512 Ad vector Z Wl LY &
72 83 H1ZIZ 10 nM @ Ent & & et~ L EEHIAZHA 21T o 7o, S BT 4 H RS
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# L7-t%. RNA i, Rhol123 ®H Y AL ERE L O efflux assay 1T -7,

[HCC827 IZx9 5 Msn knockdown 35 & U8 Ad vector j#%¥x]

HCC827 # 96, 24 BL UV 6 well Hi&E 7' L — MIZ LI 1X103 | 5X104
F 721 2.5X105 cells/well THAFE L, ¥ HIZ Lipofectamine™ RNAiMAX
Transfection Reagent (Invitrogen) & &K% AL 7 150 nM @ siMsn
TZIEN.C.EWM LTz, £Dt%, ffE L 7-Mifaddxt LT 1,000 VPs/cell &72%
X 912 Ad vector ZIRIN LAY 7=, 3 H#%ICE#A DMEM, 10% FBS,
Pen/St IZAZH L, & 512 3 AR L7, HEEZ OMALE RNA fiHi, Western
blotting . Rho123 ® efflux assay 3 & O paclitaxel (2 & % ffia 7 E SR (2
77

[ 72 37Eh
FRERICCEONZY T AOX R EET, BSA ZRERICH W
Lowry IEIC X W EE L7-,96well 7 V7 7 L— h|Z DC™ Protein Assay (BIO-
RAD)® Reagent A % 25 uL/well 737 L, &% 7V 5 yL #Mx 7=, EDtk
Reagent B % 200 pl/well Iz, $R#%Z R T 15 oMFFE L, HE Lc, HIE
WX T4 XA iR —% v, 700nm O EATIB T DWICENG X X
REZRDT,

[ 528 ha 2> 5 0 RNA OffiHi]

Total RNA @ #itH1Z. NucleoSpin® RNA XS (Macherey-Nagel) ¥ 7= I
TRIzol™ Reagent % FH\»T{T- 72, NucleoSpin® RNA XS % H 7= 4hHiL A —
B —OHELE T 1k I UV T o T,

TRIzol™ Reagent % W /Z[BIUILL T DO HIEIZ L VT, 24 well H55E 7
L— " BEHZFRZE L, 300 pL @ TRIzol™ Reagent % /il X #llfd & IAfiF L 4
wmE T 2—7IZEN L7z, 60 uL @ chloroform %/l x vortex L. =& T 3 4
MFHE L7, 12,000Xg, 4°CT 15 il L, A LWTF 2 — 7125
B U7z, 77ECL 72 E3EIZ 150 u @ 2-propanol ¥ L vortex L7, @ T 10
orRFHE Liztk. 12,000Xg, 4°CT 10 /il L 7=, EiEE2BREL, 300
L @ 75 % ethanol Z s/ L vortex L7-t%. 7,500 Xg, 4°CC 5 4yl 057 Bi
Lz, BEETH 2 THREL, BORE AU 02170, BiEE B2y TR
ElLT, Ny MERELL7-1%, BHKEZEEMAEREL, 60COE—FT 1y
7 THE L 72,

W L7z 7o RNA B E X NanoDrop™ Lite (Thermo Fisher
SCIENTIFIC) % W CHlE L7z,
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[ 5528 b sk D cDNA DA k]

Complementary deoxyribonucleic acid (cDNA) ® & % % ReverTra Ace®
(TOYOBO)%# W, kit [55EMI0 5 0 RNA O] T157- Total RNA
gl L L CiT o 72, PCR H 8 HF = — 7\ LL T DAL O W R EIRIK 2 53 1E L,
Z ZIZHiH L7z Total RNA % 1 pg/tube L7225 X5 I2MA 72, EHICEED 10
pnL/tube & 725 X 5 IZ#EHi/KZ %, T100™ Thermal Cycler Tii#ii’5: PCR %
1To 70, WHREIRIK ORI LT PCR FEEZLLTFIZR LT,

5% i W R B IR O AR

5XTranscriptor RT [jis Buffer 2.0 puL/tube
10 mM dNTP 1.0 puL/tube
Primer random p(dN)s 0.5 pL/tube
ReverTra Ace® 0.5 pL/tube
Total RNA 1.0 pg/tube
EEGA IS

Total 10.0 pL/tube

WS PCR O&fF

i 30°C 42°C 99°C 12°C
i 10 % 60 % 5 % o

[RT-qPCR 12 X %5 mRNA O E &
mRNA @ & & X Power SYBR™ Green PCR Master Mix (Applied
Biosystems) % i\ T PCR M 8 #F = — 7 Z AR 28 L, MX3000P™
Multiplex Quantitative PCR System (STRATAGENE)IZ L W {T -7, &&IsT
DR HZIE Table 3 127~ L 7= RT-qPCR primer % V7=, RT-qPCR @ i~i#E D
FHAER KOV PCR §ofF 2 LA FIZTR LT,
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RT-qPCR SUGAIE DHERL

FEERUVIN 3.6 uL/tube
Power SYBR™ Green PCR Master Mix 5.0 uL/tube
10 uM Forward and Reverse Primer mixture 0.4 pL/tube
cDNA 1.0 ul/tube
Total 10.0 pL/tube

RT-gPCR D&

im 95°C 95°C 60°C 72°C 95°C 55°C 95°C
iR | 600% | 30 | 15% | 15% | 60% | 30% | 30

»

40 cycle

FEBLFRAEOMIEICIT. N AXF—E L Tl THDH GAPDH % H
Wiz, BIE T O mRNA &(X, %5547z threshold cycle (CHfiE % J&iZ A A Ct 14
I D MRHE S LCHEH Lz, 228 Fig. 6-1 Tlid, Bohiz CtiExaHkic, &9
> 7@ GAPDH % 1000 & L7-BEOA GBS T OB EZ L FOX LD
BH L7z,

Gene expression __

— — (Ct{EZGAPDH — CtiE: &R EE %)
(GAPDH = 1000) — 1000 * 0.5 =% Shiiae

[Western blotting]

cOmplete Mini, EDTA-free (Roche) % ¥/l L 7= RIPA Buffer (Wako) (Z k524l
I & PafiE L. 15,000 X g, 4°CC 30 syl DB L, B2 0B L7z, 30 pg/lane
L 725 X 912 5 X sampling buffer (250 mM Tris-HCl pH 6.8, 10% sodium
dodecyl sulfate (SDS), 30% glycerol, 5% S -mercaptoethanol, 0.02%
bromophenol blue) {2 TH > 7 /L&A L, 4-20% Mini-PROTEAN®TGX" Gels
Z W TEREE 100 v T SDS-PAGE %217 -7, vk#) L7257 /L% polyvinylidene
difluoride 2 > 7 L > (Millipore)lZE4a, A TEeA, 15V OEBE/TE T 90 4riis
B LTz, BB BB D A T L A RERUKIZ T wash L. & D% phosphate buffered
saline containing 0.05% (v/v) Tween 20 (PBST) T 3 [a] wash L7-, PBST Til
72 5% (wiv) skim milk (CA 7 LU ZRL, KIRTI15 pE7anvd s
L7z, FO'PBST T wash L, PBST CTHR L7=&—&KFLik% 4°C. over night
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TG SHETZ, A7 L% PBST T3 wash L. 5% (w/v) skim milk T~
7y % 7%, PBST T wash L. $T rabbit £ 7213$T mouse HiiA% =i T 1 KF
Wi &7, PBST T 3 [f] wash %, Clarity™ Western ECL substrate (BIO-
RAD)Z JHWWTHZ R DNy RERH LTc, &4 /37 OERIZEHG ATV
7 K Multi Gauge (FUJI FILM) % H\T1T > 72, Western blotting {Z V7= 4%
PUR DA RAE31X Table 4 12~ LTz,

[Rho123 @ efflux assay 33 & U EhHL 1 O FEAH ]

R U— NOEE%R, FHELHE 21T > 7=fild% cold phosphate buffered
saline (PBS) (—)IZT 2 7l wash L, Opti-MEM® AR L 7= 10 uM @ Rho123
Z 300 uL SN L, 4°CC 15 £721F 30 [fEE Lo, §#E% O cold PBS (—)
ZHWT 2 Bl wash U, #FHHEELZ S 72135 £720 Opti-MEM®% 300
pLiisn L7z, $58 7 L — b & 3TCOKBHIZH L, 10, 30 7213 60 /01
FaX—hL7o, £ rFaX—Ta U ETH BESL— MK EIZEL, cold
PBS (—)i2 T 3 [B] wash UEEMHEH 245 1k S H7-,

F72.Rho123 OZEhLE DML, Opti-MEM® TR L 72 10 uM @ Rho123
ZUWHIL 4°CT 30 /MEE L%, cold PBS (—)IZT 2 [A] wash L. Opti-
MEM®% 300 pL RN L7z, =D, 4 CHOEAET 10 43BEE L. cold PBS (—)
(2T 3 el wash L7z,

¥, BUEE N LMl E ORI E EIL. Rhol23 20K ETHUY A
FHZEZOMIEE cold PBS (—)IZ T 3H wash L, ZZnbEbn-HyE
LV RD/=, Rho123 OHEHEE XL FTORX L Y HH L7z, Rhol23 JRE DOHIE
IZOWTHE [BFEWoEREE] omICTRibk L7,

Rhol23#)#iZ#E _ Rhol23%EFE
Rho1234Hk H s (nmol/g protein) (nmol/g protein)
(nmol/min/g protein) ~— A% R RS
(min)

[SFEHEH SR BT v AR —Z —Ouas LA E Y ORI N Y A 755k ]
HCC827 #1538 7' L — MIHFFE L, ¥ HIZ Ad vector Z &Y S+ 6 H[FEG#
L7z, #Mifid% 37°C» Hank's balanced salt solution buffered with 4-(2-
hydroxyethyl)-1-piperazine-ethanesulfonic acid (pH7.4) (HBSS-HEPES)!Z T
2 [7] wash %, 37°C® HBSS-HEPES % 300 pL i1 L. 37°COKIRE T 30 43
4> % 2~— | L7, HBSS-HEPES %47 L. AMatLEEM10 uM
Rho123: P-gp 3 X O BCRP /&, 5 uM Hoechst33342: BCRP £& ., 2 uM SN-
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38: BCRP £ L ' MRP2 £& | 5 uM 5-(and-6)-carboxy-2’, 7-dichlorofluorescein
diacetate: MRPs J'E T& % CDCF DRiBEA) % 300 pL L, 37°CT 60 47
A v Fa—va iz, frFax—a %, Mg cold PBS (—)I2T
3 [E wash L7z, &EEIHEYOERIEIZONTT [FIEYOEEE] OHEIZ TR
W U7, FEOMBNEREICOWTIL, cell to medium ratio (C/M ratio) &
LTUTOXRLYHEH L,

C/M ratio HMEARNEYEEQM x HEEMEEEQNL

(mL/mg protein) FIMEMEEQM x BNEQL) x 4o/ $5RE (mg/mL)

[Paclitaxel OHEFEPNEL Y JA Z55R ]

RoE LI ORI N Y A AERER[RER I, 37°C» HBSS-HEPES (2T 2 [F]
wash %%, 10 uM @ Elec # & £ 72135 £ 72\ HBSS-HEPES #iR/iL. 37C
T30 A v FaX—var Lz, 0%, Elez2grF7213E £\ 10 uM
paclitaxel/HBSS-HEPES ik Z @i L, 37T°COKIE =T 60 srfElA >3 2 ~—
varlil, A rFaX—ra otk fildz cold PBS (—)IZT 3 [l wash L7z,
Paclitaxel @ E&{EIZOWTE [FFEY O E EE] OIHIZ TR L7z, Paclitaxel
OHENZEREEIL EitoRUcHE-S%x C/M ratio ZFH LFAM L 7=,

[Snail & FEIFEEMACIC I 1T 5 paclitaxel Hifaz 7k ]

Ad vector &Y 6 H#% 0 HCC827 12, AMPAFEZRQ uM Ele £721% 10 uM
PP2) % & e F 72135 £721> 100 nM @ paclitaxel Z g2 L7=, 3 H#IZ 10 uL
® alamarBlue®Z i LATEDFRF A F 2 X—Ta %, B o4 XA
R—Z2 AW TAER R 570 nm, MR 600 nm OWOLE 2 IE Lz, Mlido
AEAESRIT ERE R A HE I alamarBlue®D~ = = 7 VIZHEWVE LT,

[Msn knockdown 33 & U8 Snail iEEIFREMIEIZI 1T 5 paclitaxel AildzE MR
k]

ik [HCC827 (2%F4 % Msn knockdown 35 & T Ad vector J&4:] & [AlkE
D IFETH#E L7 HCC827 12 3 uM @ paclitaxel ZBg#E L., 4 H#IZ 10 uL @
alamarBlue®Z RN LATEDEEA v FaX—v g %, oI XL A VR
— % AW THIERE 570 nm, ZEHE 600 nm OWEZRIE L=, Miaot
TERITMERE A2 2 alamarBlue®®O~ = = 7 )WIZHEWVE H LTz,
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[LLC-PK1 ¥ X O LLC-GA5COL150 123517 % Rho123 35 & O Ent Ol PN H
0 A F7klR ]

LLC-PK1 3 J O LLC-GA5COL150 % 5X 104 cells/well T 24 well plate |Z
R L7-, #8614 Q%282 DMEM, 10% FBS, Pen/St (22342 L. % H 2 Ent
B L' Rho123 O Y IAHRRERZ 1T > 7=, Hila% 37°C» HBSS-HEPES
T2\ wash L, 10puM @ Elec #5& e £ 72135 7220 50 uM Ent %7213 10 pM
Rho123/HBSS-HEPES {®i#% % 300 pL @I L. 37°COKIBE T 30 431 > %
axX—var L, A rFaX—va %k, fMld% cold PBS (—)IZT 3 [F] wash
L7z, Ent 3 L0 Rhol123 OMMANEREEOE EIEIT (KW O E&IE] oI
Ttk L7z, F72. MEYOSHEEIIAIE TR LT C/M ratio #5H Ll L
77,

[ &3 D E &iE]
EEIZHW s & DAL
A) ARVO™MX (PerkinElmer, Waltham, MA)

B) High performance liquid chromatography (HPLC)-fluorescence system
T — X JLEREEE Chromatopac CR7A plus (Shimadzu)
VAT A3y hr—F—: SCL-10A (Shimadzu)
BRI > 7" LC-10AT (Shimadzu)
7 v % —: DGU-14A (Shimadzu)
YT NA Y =7 #—: SIL-10A (Shimadzu)
BT LA—7 > CTO-10AC (Shimadzu)
R 28 RF-10A XL (Shimadzu)
717 L Mightysil, RP-18 GP Aqua, 4.6 X 250 mm (B H#{L2%)

C) Liquid chromatography-tandem mass spectrometry (LC-MS/MS)
BBy T2 API3000 triple quadrupole spectrometer (Applied Biosystems)
HPLC: HP1100 system (Agilent)

717 I Capeell pak C18 MG column, 50X2.0 mm i.d., 3 pm (&4 %)

BEY) DY T VAR K OWIE S
A) Rho123

BREHZH Wil z 0.1 N NaOH (2 THfE L. iRk % 96 well assay plate
(CORNING)IZ 100 pL > A+ ARVO™MX |2 THIE L7z, HIERE IZEER
£ 485 nm, #IEE: 538 nm THIEZIT -7,
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B) Hoechst33342

Hife 2 0.02% D SDS ¥RIZ iR S &, 96 well filter |2 L W RFH L 72, K54
D7 )L % HPLC-fluorescence system % VN CHllE L 72, BEIHIZ1E 20 mM
sodium phosphate (pH 2.0) & acetonitrile % 75:25 O THW, WEE 1
mL/min & U7z, BIEKEIIER R 340 nm, # Yt E: 510 nm THIEZ1T

72,

C) SN-38

Hif 4 0.02% D SDS RICER S, 96 well filter (2 L W R L 7=, KT
DY > 7V % HPLC-fluorescence system % F VN CHIE L 72, BEIFEIZIX 20 mM
sodium phosphate (pH 2.0) & acetonitrile % 65:35 O THW., HHEIL 1
mL/min & U7z, BIERNEIIERE E: 380 nm, #%IE: 556 nm CHlIE %17

7,

D) CDCF
CDCF 22\ Tlix Rhol23 & [AIkED J71E THRIE #1T - 7=,

E) Paclitaxel

TR TR OMIE . NEERETH D 1 uM docetaxel % & Tr 70% methanol
TMEUX L, 15,000 Xg, 4°CT 10 ol 0B LTz, olER o LiFE oL, =
TR P CARRRLE S W7, 8o L=< v b %& LC-MS/MS HI7EH OB EhH
(0.1% formic acid &4 10 mM ammonium formate & 0.1% formic acid & A
acetonitrile % 40:60 ML TR L7= & ONIIEME LT-, BiEk 96 well filter |Z
F UKL, LC-MS/MS THIE L7z, BEMIZIEZY 7L ORI AWz i
KR DR Z2 VS, FiiidlE 0.1 mL/min & L7z, LC-MS/MS DO#lESFIL.
electrospray ionization (ESDI£® positive E— KIZ L Y | paclitaxel % 854.4-
105.2 m/z, docetaxel % 808.3-526.8 m/z CTHIE L 7=,

F) Ent

B0 IABGRBRIE T O#IIEZ 300 puL @ 0.001% Triton X-100 (2 L 0 ¥&f# L
7o MUIAPAARNR 2 % 8 D acetonitrile & IEFI L., 15,000 X g, 4°C T 5 47 ffiz 05y
L7, EiEZmL, #@hT SR L—4—CVE-3110 (EYELA) % iV Cizl»
W[E U7, HolE U722 » b & LC-MS/MS HIE fH OB EhFH(0.1% formic acid &
A 10 mM ammonium formate & 0.1% formic acid &7 acetonitrile % 40:60
D TR L7 b O L=, wiR% 96 well filter IZ XV R L, LC-
MS/MS CTHIE L7z, BEWEIZIZY > 7V ORI W T2 ERC AR O 2 .
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FE#I% 0.1 mL/min & L7-, LC-MS/MS OHIESM1E, ESIED positive € —
RIiZX Y. 376.9-149.2 m/z THIE L7=,

[& MARRRZ W7o fEt]

ARFIETIL, FIREEFEE AR FEB X OBER RSI S A v X — Ol figk iz B0
THRRINTZNZXRG LT HEFZRIGE TN AT DB HIEIA 1 & 3EY)
FHREHIEIN - O R BAEH AR | (S & v MR E AW IZRRT 21T 72,

ABFIE TN T2 A B ORRRIE, LT OEA% FAEICiE Y 95 B L 0 1%
S TRk 2 T,
A) HUDS AVHEARALE O JFFE MRS A B
B) BERSIRSZS Aot v 2 — TS A DBIBR Tl 2 52 7o A
C) AREB~DSINTE L THoeiil T, +oeBfigo b AF5Ek D FE
A EICIHFE STV D ARNIIED R L O L etz + 0B L RE 2574,
BT 2 EOREBEEFRIZEL LIEEORERIE LT S,

A BRI L YE
LUF OFRAMEIEIZTE Y T 5 BB AW DR R0 BRI LT,
A) ERTOHEWIT L0 w5 & LRSI &l S vz B

[b hiH#ED SO RNA fihH ]

BB IR N A o 2 — IS TR S LTl A B SR DA A ks L OWRIE R
#EAE B O RNA il E, BAT O FEIZ X0 SRR AR T TYIT - 7,

5 5T R 2 i) 7 K& X12H) v 43, BioMasher Nipp)iZ THREVFA
A LTz, REVFA X LM% T NucleoSpin® RNA Midi (Macherey-
NageD!(Z L ¥ RNA Z i L7z, NucleoSpin® RNAMidi (2 X 2 #iH Iz >V Tix
A= —OHRET 1 b 2 UV T o T2,

[b Mk E kD cDNA DA k]

cDNA DA 7kiE ReverTra Ace® (TOYOBO) % AW, Eig [& MK S D
RNA fii] T#57- Total RNA ##5 & LT{T>72, PCR f 8 #F = —7|ZLL
T OB DWHR G AR & 01 L. £ 224 L7z Total RNA % 1 pg/tube & 72
HE AT, 622 EN 30 pL/tube & 725 L 5 MK EZ I Z, T100™
Thermal Cycler T#Wi#s5 PCR 217> 70, KR EIRKROFITLL FIZR L7
LBV THD, PCR OLMF, [HEMIEHID cDNA O&k] & RO R
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UK Y

b b AR R SR D RLAR

5xTranscriptor RT <) Buffer 6.0 pL/tube
10 mM dNTP 3.0 uL/tube
Primer random p(dN)s 1.5 uL/tube
ReverTra Ace® 1.5 pL/tube
Total RNA 1.0 pg/tube
EEGA IS

Total 30.0 uL/tube

[b MERRICEB T 2K BE TR EOMT]

B RBLEOMHTIZOWTIE [b MBSO cDNA OA ] O FFiEICHE
SWTAHRL L7 cDNA Z W T, RT-qPCR ikI2 L v E& L7-, RT-qPCR I
DWW TIL [RT-qPCR (2L 5 mRNA OE&E] OIHEL RO HFIETIT-72, 55
7= Ct iz Hiz, &% 7 /v® GAPDH % 1000 & L 7=BRO&Ff & s 1 O FH %t
HHEERH L,
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