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T2 HERAIS X * 4 v R & ORMIATETIAS A A2 &, tyrosine kinase inhibitor 7 &
DHFIEMEICE S T, WACEERBBEICE RoTWnd, L2LAaBL, HBAHEDR
WG N D, FRIADEST L 72 EFlIc BT 2 BEOFHREIARTH 5 ¢,

— T DREER 19 (RS ERE AN DS AR D) 25 BRAHEI (TNM 7380) <
FRERTE LT3 2 & 2R3 IVIHIC ST 2 BE @ 5 M EERIE, TS A 235 b v 2
DR TE B, RFIEAS AT D\ TURAMEST L 72 EBNIC N L CEIG % FF o P A A2 A 72 < |
2009 £EIT 7 o T X 5 { 3 FEEEE D sorafenib 2580 % KR S N7z b o, HLEIRFEILD
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R ZE SR (epithelial-mesenchymal transition; EMT) X 1E% Zffifdic 351F % FEdfE <
FHIRE R, MRETER R ML 2 a0 WL O O EERSE Z2H > T 325, 2AAM
B WTIRIAICESG L Twa 2 eAmE I N Tw 2 %1% RAMAEIE EMT X v, #l
fakmik & MfaEE oMk 25 gl 2 & ©, EERMIED S HZERMa~2{d s &
THEREZERS T2, ok TR IND EERMAE~ — 7 — D E-cadherin (E-cad) D%
HART., BXOMERMIE~—7 —® vimentin (VIM) DOFEBENIZ., EMT 1B\ TAH]
REHERTH L EEZLNTWS 12, ZDOHRIT Transforming growth factor (TGF) -B 72 & D
RERTF ORI LY W O DiEFHFER T OB EMT 2 2 L cilziRI TIN5,
ZOHTHIRDILSHE XN T 5 Snail IE, B-cad #2— F 3% CDHI ® 7’0 & — X —71H
BIciEAE L. 2D 2HETZZ ETEMT 25X T2 2 L8 T WS B X 5T,
EMT 3234 DUt 72 1 Ca CEYMMEIC DG T2 e iiEInTs b, 2oL L
T apoptosis ¥ 7 F NMREDHE . S AMINED O DEYOHH T 5 T L 23S AT
73: > T E) 15,16O

L BAMIIE S & OIEYIFEH O 7Tt X, P-gp. MRP1,2,3,5 5 X I8 BCRP 7x & D3
HEFEZ2vAR—2=—EEFT2LRAONTE T2 bRy X7HIT
ATP-binding cassette (ABC) transporters family ICJ& L. %3 Z 4 ABCBI, ABCCI, 2, 3, 55 &
WNABCG2 ICa—FINTWEHEX v N7 ETh D 23, cinbox v 78 ilaEc)E



TELTHY ., BEZTEEIE N L2 b ERMZEDT S  OERIE O PETL % 1
STV 227 RAMICENTIZINOED b 7V AR—Z —DOFEESM L., JrodA 3
DHIENEEZIET ¢ 5 2 & TEYMIEICES L TWws B, ZoZlhb, FFICP-g %
PHEST 2 ERMZARET 2O AL B b TE 228, P-gp (IMEMBEMNT., FFbR. B
g, HEZ2ECEROEHMMTRIFL ey, EEFHOBErb I NETDOLE T AK
LT 232

Ezrin (Ezr) , radixin (Rdx) 3 X U8 moesin (Msn) (ERM) 72 & DR 4 v o8 7 & 1%, ffaEc
BOWT P I VRAR=F =GO v 78 OMBIRRTE % JH8 L T 3 334, p-gp o3t
ICDWTH ERM X VN7 BEHICIKFET 52 2 e BMEI N TV 3537, b 7 v AR =& —H0%
YxERT DI, MIEBECRET 20ELH 25 L5, P-gp D mRNA BIHECHR X v
NI BERHEZLT LD P-gp OIEELHBEL R WHEO—D LT, ZOHDRE X VXS
BoBS5 0% 2 b3, YIFRZE T, P-gp DHINIEEREICEES T2 374 ERM & v o828
Dy FHEA IR Z L ICHR 72 5 2 L WG LT\ 39, filz1F, MiTid Bz X O Msn, T
i HE I Clt Rdx 23FEi L T b, 2N b DFERIE ERM 2N Z D4 TR L CREERRY
BHELZ T2 2 LT, MESRFERN 7 P-gp ORI ZAIREIC LGS 2 &3 F 2 b D, T
D X 512 EMR DOFHEIC X 2 [N 72 P-gp DFHEIX, EENZREE XY b EIERHAMER &
narzenriing,

KT, s X OHFIEAS AN % F v C Snail FFMED EMT icfE 5 . Y b
VAR =2 —OREES L UKREOZMLZRE L7z, £72. ZDOFFD P-gp DEEREICD
TERM OB G% T2 2 L2 HINE L, LT oM ZB ko7,

F1EOFMmICHE., 28 Tlde FIRNIENM2AME (NSCLC) #k HCC827 #ifigic
Snail % 2 — N3 2% SNAII a7 %EA L7z & &1 P-gp DMIfUEFRIAE 5 X OBEENE(L T
% 0> 7% G L. ERM D FEIEZ LA P-gp OWRREICHEZ KT T2 Ic oW Tl 2B I 7n o
7o F 77, Wids A B OMERAR % F T Snail, ERM & X O8N P-gp ® mRNA FHEICD W
CTHHBI % Ml L. in vitro TSR O NG R BRIRCHEE C V152 02 MET L 7z, 56 3 F T,
HCC827 MfEIC SNAII Bl F%EAT 5 Z LICX Y, MRPs 3 X U BCRP DFHE R L IC
HEERZAL T 2 B IO TIHRET L7z, 3 4 =Tk, FFEEERRMErk HepG2 #ifEiC
SNAIl B T%EAL, P-gp ODFRRES L UOBELELT 20%ME L7z, b, 2o
L&D P-gp IEHEALEERE D ARIHICHL D A, MEEREOE W ZEHE L 72, B AITIE Snail
ICDWT R Y AN EZRTIEEICIE [Snail |, BIETE2RIFEICIE [SNAIL) WS L e
+ 3, F£7. Ezr. Rdx. X U Msn IZ DWW TEIEF 2R TERICIZRMEZ FV 72,



528 b FIENlRENE2 A (NSCLC) fifatk (HCC827) IC¥1) 5 Snail #%8M%0 bRz
BERRHA (EMT) [21F9 P-glycoprotein (P-gp) DHEEE TTHEI T X35 Moesin (Msn) DES5-

H1H JF

D3AMINEIC BT 5 EMT Ofllfld. FrcinGilEil 23z ¢ Ex o hTnbd, T
NOHDRETFOHTD Snail 7 7 IV —DFIRIL TGF-p & 7 Fic X T L, 25 A OBMEAL
B> TwE %, 2D 7 7 I ) =3 SNAIL, SNAI2 5 X F SNAB Bl fica—FEh3 %
v %7 '8 Snail, Slug ¥ £ U Smac IC X U K X LT % zine-finger AL G RAIAFCTH 5,
Snail [3FEABEIRIC BT 2 HEELIRGHFMIK T & LT 1991 FICH)D THER T 41, 1994 i
2 EMT OFFEICB G 3T 2T CTH 2 Z &38Rk S 4172 ¥, Snail 28 EMT Zi5E 3 2 X 5 =
X axFEIC, MEEER D Ecad #2— F3 2% CDHI © 7 nv%—X —fHIRICHFET 2
E-Box fic%] (CAGGTG) icff& L, Bn G 235 Z & T B-cad DFHBKTF 2 2 Lic X
2LEZLNTWS 2, —HLETIE, Snail IZEEEHERT & L COMEEZ RO L v I
HHW X TE T B, 21, IR LI X Y FFF S L DNA IBEOBEEICED 5 excision
repair cross complementing group 1. #FHERDELCME T4 Z 2T 2 interleukin-8 DILE
RIEERAEL . F72p65 & & HICVADILFSIC OIS F % fibronectinl Z#5E 3 5 Z & 23K
HINTWD BB UEEClE T E TIio, HCCS27 MIIEIC SNAII % 1000 f5FEE F IR &
#2%Z & TEMT 28 L, P-gp DRI E S X NEEEEEDZLIcOWTiHiZ B Z > T
W5, X DFER SNAIL En %8 AL Mg cld, VIM ORBEICHMNES b (921«
1.68 -fold), E-cad (CDHI) (0.70 +£0.07-fold). claudin-1 (CLDNI) (0.34 +0.05-fold) ¥ X ¢
occludin (OCLN) (0.69 + 0.03-fold) DFIHEITIL T 25328 & 172 (Figures 2-S1 B~E), % 7=,
MR D B BHE % i3~ % migration assay I & O SNAII BT ZEA LMl Tid. 2 o
— LD Mock Ml & LR U CREBIRE DN 238152 X 4172 (Figure 2-S1F, G)*, 2D Z & 02 5,
SNAII i1 DB A X h HCC827 Miflgic EMT BB X iz 2 LR X /-, Z offifig
IZ 3BT P-gp DEHEREDS SLHET B D> D Z GRS 5 728\ P-gp DHIECEE TH 5 rhodamine
(Rho) 123 Z W TCHEHEERBRZ B > 72, SNAII BT 2EALZMICE T3
Rho123 DM EHIE X, Mock AT & LLi L THIM 2330 b7z, Z ofkiE RN,
P-gp % [HE 9" % elacridar DHFFHIC X o Tl 7z (Figure 2-S1 H), [FBRDSMFET T, 3
Pt 33458 L 15 % 2> % M55 % 72 9 P-gp FE T H 2 H143 A% paclitaxel % F > THEAE#E1E
RER A EML 72 & A, SNAIL BT %A L 72 Mt o 773 1E Mock Mg X v 3 &%
N L7ze 2% Y. paclitaxel ICH 3 2 EZMEMET L7z, & DIEZEDIKT 1T elacridar DFF
EFTfENG 225, Pgp DRGSR KE S N7 (Figure 2-S1 1) —J5 T, P-gp DR
FEBLRICHENNEFE®D b e Ao 7= ¥ (Figure 2-S1 K, L),

ARETIE, P-gp ORBIE DI Z D %2 WHEHEED TUEIC, P-gp OMINIIEFEE % FAHi 3
% ERM 2 Vo7 EDEE L Twa LRE LTz, £ 2T, HCCS27 Mftic 51F 2 Snail %5



PED EMT 15 P-gp DiEMELIC, ERM X Vv X 7 EBEG T30 ICOWTHL 2T 5 2
LEHEMNE Lz, F72. HCC27T #ifid% & & NSCLC #ifakk Td 5 AS49 #ifid, Ha41 M
X U H1975 Milldic 351 % Snail, ERM ¥ X U P-gp ® mRNA FEHEOHBE ZFHIi L 7z, X5
i<y filiAs AR DERRBRARIC DT [AERIC mRNA BB ZHE ST 2 2 LIS X Y in vitro
& DESEN: % 3l L 72,
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Figure 2-S1 Evaluation of EMT induction and change of P-gp function and expression caused
by SNAII transduction in HCC827 cells.

(A-E) mRNA expression levels of SNAII, VIM, CDHI, CLDNI and OCLN in SNAII-transducted
cells are shown as mean = S.D. (n=3 or 4). (F-G) Migration assay of HCC827 cells using a
Transwell system. Scale bars indicate 200 pm. (H) 10 pM Rho123 was loaded into HCC827 cells
and the cells were incubated for 30 min at 37°C. The efflux ratio was calculated as described in the
text. (I) HCC827 cells were treated with 10 pM paclitaxel for 4 days and then MTT assay was
conducted. Cell viability (%) was calculated, taking survival in the absence of paclitaxel in each
group as 100%. (J) The mRNA expression levels of ABCBI are shown as mean + S.D. (n = 3 or 4).
(K) Representative Western blot confirming the presence of P-gp (170 kDa) and GAPDH (37 kDa)
in HCC827 whole-cell lysate. (L) Band densities were determined with a Luminescent Image
Analyzer LAS-3000, and P-gp densities were normalized by GAPDH. The protein expression levels
of P-gp are shown as mean £ S.D. (n = 3). The data are meant S.D. (n = 4-15). Significant
differences from or Mock cells are indicated: ** : p < 0.01, *: p < 0.05. N.S. indicates no significant

difference.
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2-2-1 HCC827 Mifidic SNAII BT #EAL L Eick T 5 P-gp DAMIIEFIHEDZAL

SNAIL BT DE AL X Y EMT 23358 & 1172 HCCS27 Milgic 15 % P-gp DMIMEIEFEIR
wHDOEACEMER T 5729, western blot {EIC X W & v X 7' E R & % HIE L 72, Mock fllid &
e LT, SNAI Bin %28 A L 7-MIld <l P-gp OHIIEEEFRIRE 2SN % & & AR &
7z (227.1x138.1%) (Figure 2-1 A, B), 7xd, Ml@EZMEB L 29 v 7 ricksnw, fiflg
i~ — 7 —Td % Na'/ K" ATPase DY } % homogenate & ¥ DiEWT & 205, MAEIEE 5
D E T B 2 L AR E 7z (Figure 2-1A)
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Figure 2-1 Effect of SNAII on plasama membrane expression of P-gp in HCC827 cells.

(A, B) The protein expression levels of P-gp in SNA/I-transducted and Mock cells are shown as
mean + S.D. (n = 3). Representative western blot confirming the presence of P-gp (170 kDa) and
Na'/K" ATP-ase (113 kDa) in HCC827 plasma membrane fraction. Band densities were determined
with a Luminescent Image Analyzer LAS-3000, and P-gp densities were normalized by Na'/K*

ATP-ase (plasma membrane). Significant difference: *p<0.05.
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2-2-2 HCC827 Ml ic SNAII B 7% E A L 72 & & D ezrin, radixin (Rdx) ¥ X U Msn(ERM)
DFH AL

HCC827 MlfEic SNAIL BIE T %#EAT 52 & T, P-gp DREHBIEIEDLL VB DD,
JEFE DI 3 5 & LD T, P-gp OMIBEFER 2T 32 Z L BH 5T % ERM I
EHH L 72, Snail 28 ERM OFBEICUTTE T2 72910, SNAI BT 25 AL 74l
i & Mock MIfEIC 351F 2 mRNA FEHE 2 HI5E L 7z, Msn O mRNA FEHL & 13 Mock #ifg & L
W U C SNAII iE[n 778 A L 00T 2.3 f5ICHM L 7225, Ezr & Rdx DFIREIIEL 70
2> 7= (Figure 2-2 A~C). SNAIl &5 7 Z8A L 27T, Mock il & H#L L T, Msn
DRV ANTEFBBICOWBTD 2.7 (50D b7z (Figure 2-2 D, E),
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Figure 2-2 Effect of SNAII- transduction on expression levels of Ezr, Rdx, and Msn in HCC827
cells.

The mRNA expression levels of Ezr (A), Rdx (B), and Msn (C) in SNAII-transducted and Mock
cells are shown as mean = S.D. (n = 3 or 4). Western blot (D) and densitometric analysis (E) of Msn
(77 kDa) and GAPDH (37 kDa) proteins in HCC827 whole-cell lysate (n = 5). Band densities were
determined with a Luminescent Image Analyzer LAS-3000, and Msn densities were normalized by

GAPDH. Significant difference: **p < 0.01; other differences were not significant.
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2-2-3  HCC827 flEic 1) 3 siRNA WLEEIC X % Msn DI

AIIE X O, SNAIL EIETDEAT % Z & T HCC827 Mfdic B 1F 2 Msn DFEIE S BN
3L RMEREI NS, £ T, BANL7- Msn @ P-gp ~DERFMT 5 2 & 2HMIC,
$ siRNA % I\ T Msn % knockdown X 7z, HCC827 fliftliC siMsn Z UL 3 Z & T Msn
® mRNA FHE 13, % 11 Z 11D Negative control (N.C.) & FLEX L T Mock MfE T 13 19%.SNAII
BT EEALZMETIE 15% % cifl & 7z (Figure 2-3),
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o
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(Relative to Mock with N.C. cell)

N.C. siMsn

Figure 2-3 siRNA silencing of Msn mRNA expression in HCC827 cells.

Mock and SNAII- transducted HCC827 cells were treated with negative control siRNA (N.C.) or
Msn targeting siRNA (siMsn) for 3 days and then cultured with fresh medium for 3 days. Expression
of Msn mRNA is shown as mean = S.D. (n = 3 or 4). Significant difference: *p < 0.05, **p < 0.01.
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2-2-4 HCC827 MNEIC SNAI LT 2B AL 7z & ¥ ® P-gp OHHEED TS L U
paclitaxel (2% 3~ 2 J&SZPE DK T ICHf 3% Msn D5

SNAII Bin %8 A L 72 HCC827 Ml ic 31 3 P-gp Dk AE D FUHE I Msn D FEIIEIN 23
B3 20%H5 00103 % 72912, siRNA N.C.% 7213 siMsn CTHLER L 7= Mifa% L <.
Rho123 % i\ 7= PEHGEEESER & paclitaxel i€ X 2 Ml atE ik BR % 06 L 72, SNAII 5 1%
AL 72#fE Tlx. Rho 123 OHEHZA Mock MIfE & Ll L T 4.1 f5iC8M L., < o#ghnix
Msn @ knockdown IZ & = T 50% Il X 1172 (Figure 2-4 A), & 51T, paclitaxel DIRFEIC X

Y . Mock #iAE D A FEER IF AR UEE OMARE & FLE L T 52.1% 1A L7z, —7F T, SNAII iR
T2 E AL 72D AEFFHIE 72.8% 1234 L, Msn @ knockdown 12 X > T 33.4% % Tk
L 7z (Figure 2-4 B),
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Figure 2-4. Effect of Msn silencing on Snail-induced upregulation of P-gp efflux activity in
HCC827 cells, evaluated in terms of Rho 123 efflux and paclitaxel resistance.

Mock and SNAII- transducted HCC827 cells were transducted 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 into HCC827 cells for 30 min at 4°C and then the
cells were incubated in Opti-MEM without Rho123 for 10 min at 37°C (n = 4-6). (B) Cells were
incubated with 3 pM paclitaxel for 4 days under the same conditions. Cell viability (%) was
calculated, taking survival in the absence of paclitaxel in each group as 100%. The data are mean +

S.D. (n = 5). Significant difference: **p <0.01. N.S. indicates no significant difference.
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2-2-5 NSCLC HUfEHRIC 31 3 SNAII. ERM F X U P-gp ® mRNA FIE DHIES

KIT, NSCLC ffatkic 5 1F 3 SNAII. ERM ¥ X (N P-gp ® mRNA $IHEOHEI % H~ 3
7= ®IT, HCCR27 it & O° EMT fiff 98 CfEH 23 T 1T\ 5 3132 fthod 3 HifHD NSCLC
HRIkk < H 3 A549, H441 3 L IS H1975 15 1F 2 mRNA FHEBZHE L 72, 4 DD NSCLC
FRERRRIC 351 B SNAII DFBZ, Ezr (r=0.842), Rdx (r=0.868) ¥ X U Msn (r=0.809)
DHRPLEERIEOMBEEZR L, —F. P-gp ORBL FADHEERLE (= -0.666)

(Figure 2-5) ,
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Figure 2-5. Correlations between expression level of SNAI1 mRNA and those of Ezr, Rdx, Msn,
and ABCBI mRNAs in 4 NSCLC cell lines.

Cells were incubated for 4 days under the usual culture conditions and the mRNA levels of Ezr (A),
Rdx (B), Msn (C), ABCBI (D), and SNAII were determined. mRNA expression levels are shown as
relative values with respect to GAPDH expression (GAPDH = 1000). Circles, HCC827 cells;

squares, H1975 cells; triangles H441 cells; and diamonds, A549 cells. Correlation coefficient (r) and

p value are shown in each panel.
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2-2-6 Ml A BE QMBI T 5 SNAII, ERM ¥ X U P-gp FEILE O HIE

HCC827 #ftic SNAII FEIETZ#E AL 7ZBRICBIE I N7z ERM OFBEZ{C 4 o
NSCLC Mifiatk <& &7z SNAII 3 X N ERM ¥ 7z 13 P-gp O FIRE O HIBHEI (R 2SR ik ©
LD HLND D ET 2720, HidABREOHES X CIEFHHMBEADO mRNA FRIHE%
HIE U7z, NS IC 351 5 SNAII © mRNA FEHE L, Ezr (r=0.769). Rdx (r=0.831),
Msn (r=0.803) X W ABCBI (r=0.776) L HREICIEDHEI% /R L7z (Figure 2-6 A~D),
— G IEE A I FERE MBI R & N A o 72 (Figure 2-6 E~G)., 7r35. P-gp @ mRNA %
I a5 7z,
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Figure 2-6 Correlations between mRNA expression levels of SNAII and those of Ezr, Rdx, Msn,
and ABCBI in cancer tissue and normal tissue from 9 patients with lung cancer.

One sample of noncancer tissue could not be measured because the expression level of SNAII was
too low. Significant positive correlations were found between expression of SNA// mRNA and Ezr
(a), Rdx (b), Msn (c), and ABCBI (d) mRNAs in cancer tissues. However, no correlation between
SNAII mRNA and Ezr (e), Rdx (f), or Msn (g) mRNA was found in normal tissues from the patients.
ABCBI mRNA was not detectable in normal tissues. mRNA expression levels are shown as relative
values with respect to GAPDH expression (GAPDH = 1000). The data are mean values of triplicate

measurements £S.D. N.S. indicates no significant difference.
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2-2-7 FiRABREOEES L ORAMBRICEH T2 SNAII 33X X ERM OFKHES L O
S E o ik

ATIEC, JESAERIC 3 % SNAII & ERM ¥ X UF P-gp © mRNA $H B IZIEOEZ R L
Too TNHIFREH ORIIE DMK L AALICHE 5 FeBL T D BERH KM X 7 AT REE
BEZOLNDE b, EHEBXUOBAMBICE T 2 SNAIL 3 X O ERM OFREE S X 0%
BREOWRE B o7z, ¥, P-gp B L TIRIEFMIK CHIE T %22 - 727 0 HIK
DIRD» BN 72, IEH B X OB AMRRIC IS T3 SNAII & ERM © mRNA FIE D1
HELRZZIRD NP>z, — . IEFE X OB AMERICE T 2 FIE L oM % F
L7z& A, SNAII & Msn \CIEDHBEZ R b7z (Figure 2-7),
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Figure 2-7 Comparison of mRNA expression levels of SNAII and those of ERM and
correlations between mRNA expression rario of SNAI! and those of ERM in cancer and
normal tissue.

(Upper stage) The mRNA expression levels of SNA// and ERM in noemal and cancer tissue are
shown as mean + S.D. (n = 9). (Middle stage) mRNA expression ratio of SNA// and ERM in cancer
and normal tissue. (Lower stage) correlations between mRNA expression ratio of SNAI/ and those of
ERM in cancer tissue/normal tissue ratio. mRNA expression levels are shown as relative values with

respect to GAPDH expression (GAPDH = 1000)
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2-2-8 MiBAEEDIEE L X O AFMMBE L NSCLC ¥Ric ¥ 1J 3 SNAII B X ERM @
FHE ol

HIFERE & BERAARIC BT 5 SNAII OFRBEOECEHKT 5720, MiAABREDOIEHE S X
A8 A A% & NSCLC IR 12 35\ 2 SNAII D FEH &8 % ol L 72 H1975 #llll8 1 35 1F 2 SNAIL
D FBR 123 A BE D IEH B L US AR L ) HEICE S 572, —/7C, HCC827 M,
A549 HliE s X OF H441 M 31 2 SNAII DFIRE I AEE OIEH B X O M
DD LT d o 7= (Figure 2-8),
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Figure 2-8 Correlations between mRNA expression levels of SNAII in clinical tissue and
NSCLC cell lines.

The mRNA expression levels of SNAII in NSCLC cell lines and (A) noemal or (B) cancer tissue
are shown as mean + S.D. (n = 4-9). mRNA expression levels are shown as relative values with
respect to GAPDH expression (GAPDH = 1000). Significant difference: **p<0.01 compared with

normal or cancer tissue.
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MHFSEE T Snail FFEMED EMT ICHE 9 P-gp DEERED JTHEIX, P-gp DIRFINE & 404
LHAABET 2 & 13RO R\ & Y5 XU P-gp DIEAEDS ERM £ v S 7 H I X o Tiflid h
TW3 2 &3 2B LT b, AFETIX. Snail FFEM: EMT £ 5 P-gp DEnERED JTiE
IZDWT ERM & v 3 2B DG % MEt L 7z,

INFE CTOMEIT SNAII BinT%EA L7 HCCS27 Mifdic B\ CHZERMg~ — 77 —
DVIM @ L5, ERFMiE~—7—d E-cad FDK T, ¥ XU migration assay I X %1%
HIREOH MBI INTE Y, ZNFTOWREL B LT3 b, EMT 23FEI N
7= L F Z b7z (Figure 2-S1), % @ HCC827 Mifidic 5T, P-gp DA E D023
Ao bz (Figure 2-1). F72, ERM X VX2 EH D H 5 Msn DFEESML T3 2 &
DHER X N7 (Figure 2-2), & 512, Rhol23 O PEHERIENNF X O paclitaxel 123X} 3 % &2
DK T3 H LTz, T D Rhol23 DiiiikE O HEfE X U paclitaxel ~DEZMEDEK T X,
siMsn ZLERIC X o Tl & 4172 (Figure 2-4), 2O DFER DO SNAII BIn FH#EAL7-
HCC827 il T %, P-gp AMAUEFETIRE A M T 5 & & CliXaes 7T L. paclitaxel 103
BEARIR T 5 2 LRI NI, £/, OO —EICHiic B\ T P-gp DIRFTE%
T3 %2 Msn OFEIRHENAEAE 3 2 ATREME S E 2 & 7z, Yao KO (X OFER AMIREKKIC B
WT, siRNA ALHHIC X Y Snail DFEE 2T 2 2 & T ERM OFHB MG I 5 2 L 2K
HLTEY, LR —HMHEST 2 8, KA D HCCS27 Mt % F v 723855 % T ld Snail
IC XD Msn OBDFRBIHIEA L 72 2 LI L, Yao K& 23 7= fligtk Tl ERM 22T D%
RAHELZ T /-2 &5 5, Snail 13 ERM OFBZHIHE L <3 b 0 oMl FiERSIFIc
X OIS 20 FERIE L AH[REH DD %, 23 F TIT Snail 25 Msn DI 2 EHEHIH L <
WBEWLIEIFZ L, 2, A OWETIE Snail FEFMED EMT DR A D, 7213
Snail ICX 2L 2R AEDOPIIAHTH 2720, TNEHS 2ICT 57291213 Snail LA
NDEE D EMT IR 712 X 2 Mt e # 2 bz, —J7 T, MU NIEMIIE % A
W2 E T, 7 u~F v RIEEEIC X D Ezr © 7 v — & —{EIRIC Snail BMEA TS 2 &
DG I T WD ¥, AREHCHEWTD, Snail 25 Msn % ESZIITHIE L T 2 28520013,
INOLDOERRICK VHL2ICTE 3 &5 2 b7z, HCC27 Mg % Fl - ikBR cfF b 7= 3
KA, D NSCLC Mtk ERDERICHENTHEL S 21 2R34T 2720, 4 EED
NSCLC gtk (HCC827. A549. H441 F X X H1975) 7z b IS A BEMBICE T 3
Snail, P-gp & X O ERM X ~ ¥ 7B @ mRNA FEHEZHE L. 22 oM % 3 L 72,
Jifi 23 A KB D 23 AAHARIC 31T 5 SNAII DFEHIE 1. ERM & X U P-gp O FEHm & i < AHBH L
7223, IEH AR IR 23328 b L7n > - 7= (Figure 2-6), % 72, SNAIl 5 X ' ERM %4 D
FEREITPFHANCE B AT X s THREICZEL L rd o7z, —T7. THHOFERICITHE
B OFEH B DR P2 AALICHE ) BBLE OB A K T T\, £ T, SNAIl B &
" ERM (22T, AAMMD IEF AN 32 FEBE O (28 AAHME# AR 2 M5t L
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720 Z DAEFSNAII & Ezr 35 X U° Rdx OFEHIRICIIHEBID D biie 2> o 72 DITH L SNAIL
DFFIEHNL CEE L Msn OFEFLD % . SNAIL & Msn DFBEICH 5 7% E OB 2R
N7z (1=0.780) (Figure 2-7)o Z DAERIL in vitro 1T X 2 ¥t & FJEE . SNAII DFILED
HEE Msn OFBLROIENNCEI S L T 2[RI S Nz db D B X bz, Thb
B, R TEE CWIHRODR L&D —TRIE. in vito IC X ZFERCTHATE & L 2R
INTe, B, Pgp KOWTHIEFHMRIC BT 2HREMHRALUT EFE 2 % &, SNAII
& P-gp DFEHRBELLIFMHEI L T2 2 L EE I NS D3, invitro TIZZ DFERZHETE T
WARWT AL, BRBREICE TS P-gp DFBIT Snail ITIKFELARAVERTHZEEZLD
Nz,

NSCLC AR IC 5> T SNAII DFIAR L. Ezr. Rdx. Msn & IEDOMHBIDR L7223, P-gp
A DMBE %R L7z (Figure 2-5), Snail ¥, #&l5E X CHERIC B T P-gp FIRDFFMHEIC
B8535 % B- catenin, signal transduction and activator of transcription 3. pregnane X receptor (PXR),
constitutive androstane receptor(CAR) ¥ 7z |3 forkhead box O 3a Z ¥4/ X &7\ T & 3T S 1
TWw3 ¥, X512, NSCLC flfakk A549 Tlix PXR & CAR OFIMRIT L A LT L 25
HINTHDE Y ZhbDOHRIE, Snail ICX % P-gp DFITFHIIZ PXR # CAR A& 7§,
FEIRIC 51 2 P-gp iGTE(LIZ.Snail D AWCIFT 2 2 & IxTEARWVWEFEZ bNT, 7B NSCLC
HIIMRIC BT 2 SNAIT DFEBLCO W TIEE MM X OB Az L 72 & 2 5, H1975
HIRELIAMC B B R 23380 b > 72, Zhid, HI1975 ML o Mifark <3 SNAII @
FIEPMENZ &, BIRICEHT 5 SNAII DFEHRII A DAL L 7z & Z 1T % 23,
FRAL X N 2 RIRIZEEREIAA RO BEFE DD D TH 5720, EXRDOOLNEr -T2 E X
b7z (Figure 2-8),
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AR /NG

F2EOHMBLY ., LTOMARRFLNT,

1. SNAIl BinT%#EA L7z HCC827 Miigic BT, P-gp OHIEIEAINE ISR ® &
Nz,

2. SNAII BT %#EA L7 HCC827 Mllgic BT, ERM X V327D 9 5 Msn D IR
WCHEIM 23588 b vz,

3. Msn DFH % siRNA JLEIC X V(KT & 2 2 & T, SNAIL BIE T DEAIC X % Rhol23
DHIIESHEH B BN B X O paclitaxel (33 3 RS2 DK T 28] & hu 7z,

4. 4 DR 5 NSCLC HRicHF 5 SNAII & ERM ® mRNA FH&E ICIEDOHIEIA 720 &
N7=—7J7 T, SNAII & P-gp ® mRNA FIHE I A DOHBEIED b Tz,

5. Wi ABEDODAMKIC I T 5 SNAIT £ ERM 5 X U P-gp ® mRNA FEHI & 1< 1IE DB
DRSO L NTz—J7 T, IEFHMBETIIHEERRD b NGm o7z, Tz, DBAMKE EF
M c B 2 BB (PPAMBYETEHAL) (X SNAIT & Msn O A DO FIICHBE 2R »
LTz,

LLE2 6

HCC827 #fidTlE Snail FEFMED EMT ICff\ > Msn DFEBE LB 2 2 & T, P-gp D
SR B X O P-gp DIGMESHEIRT 2 2 E2RB I Nz, —F. WA BED AR
ik & IEH AR IC 300 2 IR (28 A MR/ IEE ) 13 SNAIT & Msn 2B %R R L 722 &
2>H . Snail 137 < L Msn ODFFEZIIMEI & 25 Z L T P-gp FH Dk & O HEMNICH
BEICBE G4 2 Z L AURB I 7z, E 72, Snail & OEARMEIZIAS 2 Tld 7w A3, P-gp (ZIE
FHBCRRZIE S LT, PAMBTHE S Nz 26, BPALLIC X Y RIS
e EZ LN, EBEOKICEHEVTIE Snail ORI 2 oK T2
ERM £ v 8 27BB X P-gp OFBEEZMIME ¥ 206 E 2 b, Zhic X 0 iz A
R 31 2P iE%2 X 0 s T2 REERHE 2 b, %
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3% HCC827 Ml B 3 SNAIL BinFE A X 3 MRPs 350 BCRP @ 3
B X A B

FH1HE 7

T E Tt A4 OfffFEE Tl HCCS27 MIIEIC Snail FFMED EMT Z4E L X% 5% 2 & TP-gp

EEOPHENRIEOZL 2 b T L. paclitaxel ICX 3 2MiftE2 s 52 & %
WEL T2, H2ETIZ, ZDL X ERM &V 328D Msn DFEBESEML, P-gp %
L 7N ICBE S 35 2 L BRR I N,
P-gp & FIER ISR D Mg/ HEH 2 1H 5 MRPs 35 X O BCRP % 28 AMMfEIc 31 2 324 1
BGLCTwd, LALADS, P-gp BADHEER T+ 7 v A —% =23 EMT IC X o THERETL
HET 2 0B DFMIIEH D 22 7o TWZa\y, £ 2T, RETIE MRP 5 X U BCRP DHERE
23 Snail FFFEMED EMT IS 3858 X v % 2> % FFAM L 7=,

JE/ NI 28 A DRI < X T B cisplatin 13, MRP2 ORE TH 2B Z &8 X<
HMoHATEY, MRPS & Z OFEYNCHF S EICBIEL Tw 2 202 Z &2 b REERTIEHT
DAFEE LT cisplatin ZfiH L. MRP family ®H1C MRP2 35 X O MRPS ICfEii% H Tz,
AR i< IR/ NI 23 A D iR CHEE Il X % irinotecan DIEMEREHYITH % SN-38 13,
FIT BCRP X o THEHE N2 Z &ML LT3 5153, 2 2T, SN-38 ZH\»T BCRP
PR Z L2 Gl L7z, 2o oflBRic X Y. HCC827 Mifidic 1) % Snail #HFD EMT (<
5 MRP2, MRP5 ¥ X UF BCRP % /i L 7= 3@ 1 1< o W TR L 7z,
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H3E
28 AR

3-2-1  HCC827 #ifgic SNAII a1 %E A L 7z & & @ Multidrug Resistance-
Associated Proteins (MRP) 2 ¥ X UF MRP5 @ FEIHZ &)

SNAII E{nT %28 AL 72 HCC827 Mg Tld, ERAMAE~—+»—CTH 2 E-cad (CDHI)
D mRNA ZEHE DK T 235370 o, MERMId~—7—TH 2% VIM © mRNA FHLE D
28 b7z (Figure 3-1 A)e ¥ 72, MRP2 ® mRNA RIHEIK T 23580 bz, —77.
MRP5 ® mRNA FIHEICELITRD SN d o7, (Figure 3-1 B), D& &, SNAII #Ein
T2 AL 72#ifEIC 351F 5 homogenate 35 X US| 73 1C 351 5 MRP2 D X v~ 7 B ¥EH]
BIZLmd o7z, —FH. MRP5S ® X v 37 BB AR > CTHEMAZED b i,
homogenate T2t L 722> > 7= (Figure 3-2),
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Figure 3-1 mRNA expression of SNAII, EMT markers, ABCC2 and ABCCS at 2 days after
SNAII-transduction

Open and closed bars show Mock and SNAII-transducted cells, respectively. mRNA expression
levels of (A) SNAII, the EMT markers (B) CDHI and (C) VIM, (D) ABCC2 and (E) ABCC5 were
normalized to GAPDH. Results are shown as the mean + coefficient of variation (CV) (n = 6-8).

Significant difference: *p<0.05, **p<0.01.
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Figure 3-2 Protein expression levels of MRP2 and 5 in whole-cell homogenate and plasma
membrane fraction at 2 days after SNAII-transduction

Open and closed bars show Mock and SNA/I-transducted cells, respectively. Amounts of (A, B)
MRP2 and (C, D) MRPS5 in the homogenate and in the plasma membrane fraction were normalized
to actin in each fraction. Samples from Mock- and SNAII-transduced cells were loaded in triplicate
lanes. Molecular marker was loaded in two lanes between Mock and SNAI/ for MRP2 and in one
lane between Mock and SNA/I for MRPS. Results are given as the mean + S.E. (n = 4). Significant
difference: *p<0.05.
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3-2-2  HCC827 Hficic SNAII Bin T %ZEA L7z & & D MRP2 ¥ X I MRP5 @
BEHREDZAL

AIE X V. SNAIL EIn T DE AT % Z & T HCCS27 MfELIC EMT 25358 X N % & & DR
I N7z, E72. MRPS IO CHIIEIRFEI O A ER T iz, £ 2T, MRP2, MRP3 ¥
LU MRP5 OFE L 725 2 L 3HI LT3 5-Carboxy-2',7'-dichlorofluorescein (CDCF)3*3¢
DHIEKARTH 5 5-Carboxy-2',7"-dichlorofluorescein diacetate (CDCFDA) % l#% L . MRP D& 4
Z 3l L 72 CDCF I ZHHAEMICE D A F T Wiz F O MIIE I IRIY X 31523\ diacetate
AR AT 2, REE AR X 172 CDCF 28 MRP I X o THg b icHEi g 2 & %2 7]
AL, WY AAREEE B 27> 72, CDCF @ C/M ratio (Hlli@NEL Y iAAE) X, Mock filfid
CHB L T SNAI BE T ZE AL 72l CHEICID L, efflux sBRICE T 2 HEHEITK
BRI L 72, SeF FICT MRPILMRP2 5 X U85 #HE T 2 2 L AL T % MK571
ILICIEFE L 72 & &5 KT L 72 CDCF @ C/M ratio 2AE B ICHAMN L 72, F 72 #8/0 L 7= CDCF
DHEHFEME T 375 2 & MifEaE & 7z (Figure 3-3)
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Figure 3-3  Changes of MRP2 and MRPS transport functions at 2 days after
SNAII-transduction

Uptake and efflux of the MRPs substrate CDCF were evaluated at 2 days after transduction. Open
and closed bars show Mock and SNA/l-transducted cells, respectively. Uptake study and efflux
assay were conducted using 5 pM CDCFDA at 37°C. Cells were preincubated with Opti-MEM
containing or not containing 10 pM MK571 for 30 min. (A) In the uptake study, the C/M ratio of
CDCF was determined. Results are shown as the mean = S.E. (n = 3) (B) In the efflux assay, cells
were treated with CDCFDA for 30 min on ice, then incubated with Opti-MEM containing or not
containing 10 uM MKS571 for 2 min at 37°C. Results are shown as the mean + S.E. (n = 6).
Significant difference: *p<0.05, **p<0.01 compared with Mock cells. *p<0.01 compared with
SNAII-transducted cells.
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3-2-3  SNAII BInTF%EA L 72 HCC827 Mifldic 1F % cisplatin 1% 3~ 2 i &XZ D

ZAt

SNAII BT % A L 72#IlZI1c 31> T CDCF DMIEANEL Y iAA B O T 5 L UHIAI/BE
HEOHMAHEZEEINZ, ZDEE, MRP ORE L 2 28 A D cisplatin % F\»THY)
Mt P 233458 & 40 % 5% 3l L 72, Cisplatin DBEFZIC X 0 . Mock Mg & SNAII BIZTZEA
L 72 o i /7 1 v THIIEA 73R 250 3720 20% 2K T L 720 — /5. SNAIL {5 1% A
L 7= HIRE D AEfER X, Mock MIfEDEFHR LY S HEICHE D -7 (Figure 3-4),
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X +cisplatin +cisplatin

Figure 3-4 Change of cisplatin resistance at 2 days after SNAII-transduction

Cells were treated with 20 pM cisplatin in Opti-MEM for 72 h. Open and closed bars show Mock
and SNAIll-transducted cells, respectively. Hatched and dotted bars show Mock and
SNAII-transducted cells with cisplatin treatment, respectively. Mock and SNAII groups were
normalized to each cell without cisplatin treatment. Results are shown as the mean + S.E. (n = 4-6).

Significant difference: *p<0.05 compared with Mock+cisplatin cells.
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3-2-4  HCC827 fAEIC SNAII LT % E A L 7z & ¥ D breast cancer resistance protein
(BCRP) D F B H)

INE CTOMERD 5., Snail FEFEED EMT %4 U 72 HCC827 MiliE T 1%, P-gp 7= & UNIC MRPS
EEYOPHE OB XV EYMMES BRI NS BRI N/, RIETIZEIHIC
BCRP DB EZ AU % 7l L 72,

HCC827 MfEIC SNAI Bin 7% EA% 5 HHICE %, E-cad ® mRNA FIE I3 I
L. VIM @ mRNA FEHEIZAREREMSHER S Nz, 72, SNAIEETF%2E8A L 72
fEic 317 2 BCRP ® mRNA #Hi&ld. Mock Ml X v b AEIC{KA o> 7= (Figure 3-5A), X
512, homogenate 35 X UHIIEEED BCRP @ & v < 7 EHIEIZ T SNAIL BT D&
AL oTHEIHA L (Figure 3-5B)
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Figure 3-5 Expression of SNAII, EMT markers and ABCG?2 at S days after transduction
Open and closed bars show Mock and SNA//-transducted cells, respectively. mRNA expression
levels of (A) SNAII, the EMT markers (B) CDHI and (C) VIM, and (D) ABCG2 were normalized to
GAPDH. Results are given as the mean = CV (n = 3~4). Amounts of BCRP in the (E) homogenate
and (F) the plasma membrane fraction were normalized to actin in each fraction. Results are given as

the mean = S.E. (n = 3-4). Significant difference: *p<0.05, **p<0.01
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3-2-5 SNAIl BinT%EA L 7- HCC827 fifidic 1) 3 BCRP DFERE & SN-38 I
X9 2 MG D RAZ PRI Mg 3R

AifIH & . BCRP IZ2>C homogenate ¥ X i O T AR S W, COREE
DZEALDS, BCRP BLEH FEY) D PEH 8 D2 70 & NTERDifE 2 20 T & 5 221D TR L
720 #1¥1IC SN-38 DMIAIHEL D JABRIC DO WTCRHMi L7z & & A, C/M ratio I3 Mock i & b
% L C Snail IMfZ cHREICHEML 72 (Figure 3-6 A). —/. Snail ZHMAE LR IZ,
Mock M D AEFE X Y S HEICKS > 72 (Figure 3-6 B),
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2

Figure 3-6 Functional change of BCRP at 5 days after SNAII- transduction

Uptake and cell viability were evaluated at 5 days after transduction. Open and closed bars show
Mock and SNAII-transducted cells, respectively. (A) Uptake study was conducted to evaluate BCRP
transport function using 2 uM SN-38 at 37°C. After 1 h, C/M ratio of SN-38 was determined. (B)
Cells were treated with 1 pM SN-38 for 48 h. The cytotoxicity of SN-38 was determined. Hatched
and dotted bars show Mock and SNA/I-transducted cells with SN-38 treatment, respectively. Mock
and SNAII groups were normalized to each cell without SN-38 treatment. Results are given as the

mean = S.E. (n = 3-4). Significant difference: **p<0.01 compared with Mock+SN-38 cells.
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ARE T, HCC827 MNTIC SNAII I F%2EA L. 2 HB X U5 HIRIC SNAIL. VIM ¥ X
X E-cad ® mRNA FIL8 % HI%E L7 (Figure 3-1,5), ¥&W[#1Z MRP & BCRP T#& 4 D%
AE % 3l © % 2 WY 2 RF Rl 2@ N L 727200 %75 2 HECTHHM L 72, SNALI BI5F2EA L
Al cld, =2 v b e — v ® Mock filit & i L T SNAII @ mRNA FEHEEEH 25 T4
VT L DFIBENNA3ZED 5 N72 55, EMT <~ — 7 — D E-cad ° VIM DO FILE DB, Hien K
° Amparo &5 OEICH 2 Z{LE EHEIL T2 35, X b, DTk 4 O TR
DJFFEIT LY | migration assay I THIEDIAEREDSIEIM L T w5 2 & AL T 5 2 &2
5. SNAII BT OEAIC X Y EMT 25358 X L7z & & AR & 7z 121340

SNAII BinT%EA L 72Mfdic 517 %2 MRP @ mRNA #IE(Z, MRP2 OFILE I KIEIC
fKF L. MRP5 ¥ &I L 7nd> > 7= (Figure 3-1), Homogenate 1D &% v/ % 7 BRI &
TR S ZBLIFRD SN o 7225, MRP5 DIRFEIIED SNAII BInT-%E A L 7 Hillg
THEIHIML 72 (Figure 3-2), T b DFERD 6. MRP5 25 % DHEHE % FIE 3 2 M~
DIEATHBEM L 72 2 & BRB T N7z,

SNAII {51 D& Al MRP (MRP2,3,5) ORE TH % CDCF O C/M ratio % KIFICKT
T, IO ICHEERE RN X ¢ 72 (Figure 3-3), CDCF ikt SNAII IR FDEAIC X
DI 20%BEH L. Z OHEMNIE MRPL.2 3 X U5 OfHESCTH 5 MKST1 1T X - THIHI X 2,
RIFED Mock & [FAZFEDEE 72> 72, MK571 12X % CDCF O HEHHEICDWT MRP2 &
MRP5 DG HEE LT3 e wIiEH 2 ™, Lizdt-> T, A ORI, MRP2 X O
/% 7213 MRP5 DFEREDS SNAI AR T DEANIC X o CTHISE I N B WREMEDS H B Z & 2R L T
W%, Cisplatin ICXF 3 2L, SNAIL IR T %28 A L 722 Mock #ifE X » & HF AT
IHIBPEEICRENC EPRD LN (Figure 3-4) 25, & OE{LHEERIRITICHEL 5
ZEDBEIpEHWTIICIIE SR IBEIAMNEL LD,

Cisplatin (3 MRP2 DHE TH 2 Z & B XK HI SN TEHE Y, MRPS % 5l A & & 7= ffifcic
BIF 5 cisplatin it X, =2 v be—afildl V dbERCH L BAMEI LTS 2, &6
i, liAABEDERY v 7 Aic BT 5 MRPS OB TREIZ. 77 F F 2RI AIKICHE
BINLREEFCBNT, BBEINTWARVWEZFOY Y I LI Db En L WwIHEDRD B B,
¥ 72, NSCLC flifitk3s X O NSCLC K% v~ 7' v @ MRP2 FFL 812 IEH IC{K 23, MRPS
FFTRTCOF Y IATHRICHEHRL T emEINTWE ¥, —J5, CDCF Dk T,
I 2 DDEROEEEENIC K E RBEVIZR NI EAREINTWE ¥, Lz >T, A
ABRTIZ. MRPS 12 MRP2 X 9 3 CDCF 3 & U cisplatin Dk ic#F 5 L T3 2 &35 2
bz, TNHLDT LD H, Snail 1 MRPS Z /4 L 7= 3B O HEHEIEINIC XV cisplatin i 1% %
HHT DVRENED B 2 b D LR I NIz, SEIDFER L v E TOWE L S MRP2 234
R B DU D X ) = X 22 X o T I N ARt 2 RAb T 2 2 i3 T2 o
23, MRP5 D HIIEIEFE IR O HE N A cisplatin it Pk DGR D FE ALK TH 2 nlfEEE R I 1
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7o

BCRP 122> T mRNA ¥H&E D2 L & H£12, homogenate 35 K USAEEEE 5> T X v ¥ 7
RIFVEBIMET 2 2 L BHL 2L o7 (Figure 3-5), £ 72, SNAII BInT-%E A L 72 #ilig
Tl¥, BCRP DHE TH % SN-38 O C/M ratio 2°, Mock AMAEIC Lt~ TKIMRICHE N L 72 (Figure
3-6), & HIT SN-38 DAifEEEE X SNAIT BT 2 EA L Mg cim s iz, 2% 0,
Snail FEIMIALD EFFK T, SN-38 DFFEE [T Mock MO AEFLR LY bHEITEDL - 72

(Figure 3-6), TH 5 DFER A S, Snail 25 BCRP DEEREZ KT &, Zhic X v HEHA
ABEOMBINERE L EZ 2 FD 5 T EBRB I T,

REEDFERD b | SNAIL FBIE T DEAIC X > THEF X 1172 EMT (X MRPS ORI & % 3
B LIk, MRP ODEETH % cisplatin (K3 5 HCC827 MIfE DIEZ 2K T & #
2 LRM XN, MEBIIC, BCRP IO WCIIHRIHEBOE T IC L b, FEHY D SN-38
SN BRI &2, TNOLD LTIV RAE—R =N LB E 2T 2
T AH=XLD 1 D%, Snail I X% MRP & BCRP DB T-FIROFAE C©H 2 nlaEMED
H %, PXR & CAR I MRP2-4 BIEFHHLFE L, ~ A F vy — ZHHR TIEEZE
477~ <= (PPARy) |% BCRP EInF#H 2 FHE T 2 O, & b, KIAT E2 BERT 2 (Nrf2)
I MRP 5 X " BCRP #7583 5 Z L AREINT WS M2 F 72 Snail 13 PPARy O FIH A
Hil3 2 S, Z OMEIX, SNAII BIL T %A L 72MlIfdic 351 52 BCRP RELOK T DR & —
BMLTw3, 7272L. Snail I PXR % CAR 7% & O—F{OHRERF 2N & & 7nw &, F 7=
Snail 28 Nrf2 I8 % 52 20089 22 0T OMEIXZ L\, Snail 28 Nrf2 DFIRF 7213
WEEHET 2546, MRP 77 1) —ORBAET &2 0[RS V152 23, S0k
REFNZRI o7z, EHIT, MRPS DR TFHIA 7 = X 2053 2 ERIT D\ T
ZIF LA EHS TR 728 Snail (3 MRP & BCRP DE{n T-FIH % Bl 2 ICHHI L <
WpEEZONT, BB\ SNAILBEIZ FIEABROEER D& 25, MRP & BCRP ©
FINGENEZ S 726 L[R2 H 5, H 2 Tld. Snail (£ MCF-7 #fiidic 351>CT BCRP
DFEBZIEIRT 5 Z LB MEI N T3 ®, —J5, fho#HEIC X % & TGF-B #° MCF-7 IC ¥
T Snail DRI Z AL T EMT #3538 L, BCRP DFHME T L TWE 2 &R EI T
% 67, X 5IT, EMT BROMAEAMIZE- FE%IT (MET) %) % &, BCRP OFEHAHUH
NHZZEHRINTHE, TRHDOMEIX, EMT DX A4 I v 7T X > T BCRP DFRINE
b2zl T2, FIRREMICERZYCTEET L L, ZnETicik4of
FETIE. WL 22 DMlEKkICE T 5 P-gp DIEAEDS. mRNA B 1F T4 { ERM & v %
7B ENLZEREICE > TOHiE 3 2 & 2R L TE 72 3738680 B T4E, HCC827
HifE D BCRP 35 X O P-gp WiliEHEBE A Ezr 5 X O"Msn IC X » CTHEI S 3 2 & 2 L 72307,
X 51T, Snail FFMED EMT %4 U7 HCC827 Miidic 5> T, mRNA OFHEZ N X ¢
5Z &7 P-gp FEHIBEVOPFHEI WEMT 52 L 2R L7z, F72. Snail I X 3% Msn FH
DM, P-gp DIERETTHED X 7 = X 25T 5 % L 2> L. Snail IC X % BCRP %t
H ORI T IE, Msn OFEHOIEIME —FL Twind o7z, TilE, Msn 25KIFICIEM
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L7 Td, Mlgeiko BCRP AKIEICKT LT Lic kY, B0 BCRP FBIE 2K
TLlik®eEZ LNz, EROWFEA. Snail 1F ERM % v~ 7 HOFER Z 55 <
EERLTWAG B2 = b DFHITT T, MRP5 OHEHHHEREAEDS Snail # /) L 72 I
JRTEDZACITAKAE T 5 23, WGIRENICIKEE L R E wHER & —]T 2, T Hic, LU
D5 T Rdx 1ZAFIET MRP D J£15 & L CTHERET % 25, PDZKI 13iH/L%E T BCRP DL &
LCHERET 2 2 EAVRE T % 5188, L7245 T, MRP ¥ X U BCRP @ &85 & L CHAE
TARFIZEZRY., Snall RN S DEREODELICEE L T3 tE b,
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AR /NG

FHIFEDOHPLY ., LTOMARFLNT,

1. HCC827 Mifelic SNAII iBin ¥ %#EAT 2 Z & T, MRP5 OHifEfEFRI SN2 C &2
BHO 228 7o 72,

2. MRP5 DML FE I 2B B HCC27 Ml ic 351 3 CDCF @ HEH & 5 X Ncisplatin
e TTHES 3 2 & SR S T,

3. HCCS827 HMifEic SNAII Eix¥ %8 A3 % Z & T, BCRP DFIIEL homogenate X O
MR FIRCIRD 42 Z L RS 2 & 72 5 72,

4. BCRP OFBIEMET L7z C Licffv, HCCS27 Mifdic 51 5 SN-38 D HEHE I X Uit
PRI 2 2 & MRS Nz,

LAE2 S

HCC827 #ifidic SNAI BT #EBAT2 2 & T, LURATICHRE L7z P-gp 721 T7% { MRP5
FE O EAEMT 2 Z LI X D EYIMER S HIcTtiE S 1L s & & AR X 1, BCRP (3
Snail (KTFHI 2 PEHH B ORI R S v 2 L PR S Lz,
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HaE v MAFEFERSRMIEE (HepG2) 123 1F % SNAII s E AIC X % P-gp DFIE
X OZH)

H1H JF
52 BECik. IR/ 23 ARk HCC827 MifEiC 35 1) 2 SNAT #FEFsE D EMT ICff:\>, ERM
KV ZED S H Msn DFBEBINNT 2 2 & C P-gp FHE DM 2B L,
MiPEER I NS & BRI Nz, 258 3 HE T, P-gp 7217 T7% { MRPS FE o fffifig
SR BN B X OCHIFEPIEL D JAB B OIRD A TUEL TWB 2 LSRR I N,
AREETI, Bl A & FRRICERFSAERIC 351 2 EFRDE L ARVAFIEA A 7 T SNAIL 3
FPED EMT s, P-gp DREEEICHEE R B LI 2B 22 WTHRET L7z, 72, % Ol
12D\ TP T P-gp OMIFEIEFEEL 2 FET L T\ % Rdx 25B85 L T3 i 2 W THRET L 72,
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CEN- T S
4-2-1 HepG2 MiNIC SNAIL UL FZE AL 7z & & D EMT = — /1 — D FEBZLH)

HCC827 MIE & A IC, HepG2 MU 5T | Snail FFMED EMT ~— 7 — DO RILEE
E234: U % 2 % HERES % 72 %, HepG2 T IC SNAII BfnT-%EA L, RT-qPCR i X ) EMT
~— 71— OFRBEZHE L 7,

SNAIl BT %2EAL-MlE Tk, BERMIE~—7—THd 2 VIM OFEELE DA
B 65N (6.09+3.02-fold) (Figure 4-1 B), ¥ 7-. LR Mild~—%—CH % E-cad (CDHI)

(0.15+0.02-fold) . claudin-1 (CLDN1) (0.14%0.06-fold) & & U occludin (OCLN) (0.28+0.04-fold)
DFRIIE DK T A58 b7z (Figures 4-1 C~E).
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Figure 4-1 Expression change of EMT-related factors caused by SNAII transduction.
mRNA expression levels of (A) SNAII, (B) VIM, (C) CDHI, (D) CLDNI and (E) OCLN in
SNAII-transducted cells are shown as mean = S.D. (n=3 or 4). Significant differences from Mock

cells are indicated *p < 0.05, **p <0.01.
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4-2-2 HepG2 Mifdic SNAII BT Z#EAL - & & D P-gp RIHEBOEA

SNAII 151385 A% HepG2 Ml IC 5\ C P-gp DRMB A ZAL I B 2 B0 % T2 720,
P-gp ® mRNA & & v 37 HDFHE 2 {7E L7z, Mock #illd & FLBE L T, SNAII % 85T
AL 7-MfE AT P-gp @ mRNA 72132 v o7 HORHBICECIIRD bind -7z

(Figure 4-2 A~C), P-gp IZMIAEME C 2 OtRE % FeHE T 5 7= o MY+ D P-gp DF
BREME L7z, P-gp OMIIIEFEIIE X, Mock M & LUl U SNAII &7 728 L 2= #ii7
TRV EAHERR T 7z (170.3+79.2%) (Figure4-2D,E), 7%, iz Bdhti L 729~ 7
Nk n, Mg~ —75 —T& % Na'/ K" ATPase DY F %% homogenate £ U bR\ Z &
25, MRSy 2l E T B 2 & AMERR S 7z (Figure 42 D),
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Figure 4-2 Effect of SNAII- transduction on P-gp expression in HepG2 cells. (A) The mRNA
expression levels of P-gp in SNA/I- transducted and Mock cells are shown as mean + S.D. (n =3 or
4). (B-E) The protein expression levels of P-gp in SNA/I- transducted and Mock cells are shown as
mean + S.D. (n = 3-7). (B) Representative Western blot confirming the presence of P-gp (170 kDa)
and GAPDH (37 kDa) in HepG2 whole-cell lysate and (D) P-gp (170 kDa) and Na'/K" ATP-ase
(113 kDa) in HepG2 plasma membrane fraction. Band densities were determined with a
Luminescent Image Analyzer LAS-3000, and P-gp densities were normalized by (C) GAPDH
(whole cells) or (E) Na'/K" ATP-ase (plasma membrane). Significant difference: *p<0.05.
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4-2-3  HepG2 #il@IC SNAII IZTF 2B A L7 & & D ERM & v~ 7 HORHEZEAL

P-gp DI EFETLIEGINIC ERM & v X 7 E DB G-3 2 H %l S 5 729, ERM OFHiE %
WHE L7z SNAII ZBETFEAL 72Tl Rdx OFRFHBIIEEICEML 7228 (1.62+0.31
%), Ezr & Msn DFIRBEICEACIZED S 7nd -7z (Figure 4-3),
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Figure 4-3 Effect of SNAII on expression levels of Ezr, Rdx, and Msn in HepG2 cells. The
mRNA expression levels of (A) Ezr, (B) Rdx, and (C) Msn in SNAII- transducted and Mock cells are
shown as mean + S.D. (n = 3 or 4). Significant difference: **p<0.01; other differences were not

considered significant. These data were normalized by GAPDH.
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4-2-4  SNAII 8= 1% 8 A L7z HepG2 MifiEIc 31 % P-gp & Rdx DM AAEH

P-gp OAMALIEFEBIHEINIC Rdx O FRBIE QMBS 5 2> TR 5 7= o FRIE LI
£V P-gp iICHEA LT3 Rdx DEZHEL 72, SNAII BT ZEAL-MlLIcE T 5 P-gp
ICHEA LT3 Rdx 1X, Mock Mg & FLEZ L CTHEML T 2 & & 23ERR & u7z, (1.53+0.18
fold) (Figure 4-4),

IP: P-gp, IB: P-gp

— 1

Rdx/P-gp
2.0 - *
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0.0
Mock SNAI1

Figure 4-4 Interaction of P-gp and Rdx on the plasma membrane in SNAII transducted cells
The protein expression levels of Rdx which interacted with P-gp on plasma membrane in SNA/I-
transducted and Mock cells are shown as mean + S.D. (n = 3 or 4). Significant difference: *p<0.05;

These data were normalized by P-gp.
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4-2-5 SNAIl %8I TE A L 7z HepG2 At IC 35 1J % paclitaxel 1243~ 5 BEEZED

ZAt

SNAII JEAL T DEANIC X o T P-gp BRAEDHE S NE B2 ZH L2 F 5 2 & ZHIIC,
Rho123 ¥ X U143 A % paclitaxel % F\ > CHUY IABGAEE % 35 & 72 5 72, £ 9, P-gp 23 HepG2
MRS CHEAE LIS 2 2> % T 5 729 1C, siRNA LFRIC X % P-gp knockdown 74 IC Rhol23 @
HU Y 3A & % HIFE L 72, Rhol23 DHLY JA A 1%, P-gp knockdown IZ X Y #Elil1 L 7z (Figure 4-5 A) o
X 51T, Rhol23 OAMAIAELY iAI I, Mock L & LK L T SNAIT BI5F %8 A L 7= Al
T L7ze 2OV IAREDTA 1L, P-gp ZHE T % verapamil DHfFHIC X - THIf
7= (Figure 4-5 B), [FIFRIC. SNAII IR FEAIC X % paclitaxel DHHALAEL D 3A B DA 13,
verapamil IC X - CTHIf| X 117 (Figure 4-5 C),
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Figure 4-5 Evaluation of P-gp functional changes during SNA/I-induced EMT in HepG2 cells.
(A) Uptake of P-gp substrates by HepG2 cells treated with P-gp siRNA or (B and C) transducted
with SNAII. In uptake assay, (A and B) 10 pM Rho123 or (C) 10 uM paclitaxel was loaded into
HepG2 cells and the cells were incubated for 30 min at 37°C. The C/M ratio was calculated as
described in the text. The data are mean+ S.D. (n = 4-15). Significant differences from NC or Mock

cells are indicated: ** : p <0.01. NC indicates negative control siRNA treatment.
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4-2-6 SNAII %88 A L 7= fHd o S o B

EMT 233538 X 4172 HepG2 MiftlIC 351F % P-gp FE O PEHE O HINNIC X Y | paclitaxel M3
B X 5 2 WG 5 7 o fifEEE SR & S0 L 72, Mock 35 X OF SNAII {28 A L
7ol D A FE3R 1%, paclitaxel RO & FL#E LT, 10uM paclitaxel DEEFRIC XL Y, %
NEN 74.4+4.10% % X O 82.5+4.31%ICIH L 7=, paclitaxel 1343 2 SEPMHA: (X, Mock
i & Lol L€ SNAIL Bin 128 A L7-MIfE< 1.1 5388 L 72, & o Yt ofghnix. P-gp
FHEH elacridar OTAE T CHIEI & 41, MREAEE OMKT 23 HER S 7z (Figure 4-6) .
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Figure 4-6 Evaluation of drug resistance to paclitaxel during SNAII-induced EMT in HepG2
cells. Mock and SNA/I- transducted HepG2 cells were treated with 10 uM paclitaxel for 4 days and
then MTT assay was conducted. Cell viability (%) was calculated, taking survival in the absence of
paclitaxel in each group as 100%. The data are mean+ S.D. (n = 5). Significant difference: ** : p
<0.01.
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SNAII JBfn T %A L EMT % #5E L 7= HepG2 MiEIC 5\ T, 4BCBI ® mRNA D FHIIC
ZAIZRE® b D> - 7z (Figure 4-2 A), Homogenate IZ 5 1J % P-gp D FEH & (3 Mock #lific
EH L CEIEHE I N2 o 728, Ml LD P-gp FIE 13 SNAI Ein T %E A L 72
fia G2 > 7 (Figure 4-2 B~E), # Z CERM ORIHELZMEL 72 & T A, SNAII BinTE
A L7z HepG2 il TlZ ERM & v o3 7 OHIT Rdx O A DFEHEBIENMN ST 2 Z & AR X
7= (Figure 4-3),

T DFEFRIZ, Snail DFEHENMA Rdx OFBEER MM+ 5 2 Lick b, P-gp Ofifig
BEBATZHIME 22 ERRBLTWD, HIL 72 Rdx 28 P-gp DIEFRIICEAS 32 00 %
MR 5720, HLGEREERIC X D P-gp & Rdx DHGEIERAZFHN L 72, % DFER. SNAII
BT ZEALMIICE T, P-gp EMHAMFEMAL T3 Rdx 1& Mock gk b %2 &
DHER X N7 (Figure4-4), DT & H 5, SNAII BIn T DEAIC X Y Rdx OFEIBEIN % /i
L. P-gp DIRFIAIINN T 2 & & BSHAL 2 & 7o 7z, P-gp DIEFEIL DRI A P-gp DFERE
TUE L1350 2T~ 25 72 P-gp DEHEMEEZ G L 72 & & A, SNAII ZE{E T8 A L 724
il ¢ lx Rhol123 OAMINEAEL Y sAZ 2384 L, % DA 1 P-gp FHEA verapamil 1 X - CHIH]
X N7z (Figure 4-5 B), Paclitaxel % i\ 72451 C b Rk OAE R 235 H 17z (Figure 4-5 C).
L7235 C, SNAII EIn 7 %EA L Mg, P-gp EOHHEAZIME ¥ % 2 L 2R E
Iz, 72, SNAII %BInTE A L 72 HepG2 MIIEIC paclitaxel % i\ CTHllfR#EMERER % &
Tho7cbeTh, Mock Mlifld X 0 b EVAEFEREZRL, T OEFRIT P-gp FHEA elacridar
I X o Tl & u7z (Figure 4-6).

KEDKFD O, HepG2 ML TIE SNAII 55D EMT I Rdx OFEBIE S X U P-gp
& Rdx DHAFHZHEINE &, P-gp OMlIERB ZMME 5 Z & T, ZDkES LW
EYitEo iz g T L AEZ LNz,
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AR /NG

FARDOHRLY, LTOMARRFLNT,

1. HepG2 flifgic SNAII EInT#E AT % Z & T, P-gp DRFIHE LI 7 < MATMEF
ML 7=,

2. HepG2 #fIc SNAII 5T %#EAT 2 & T.ERM Z V32D 5 b Rdx DFBED
BMU7z, £/, P-gp &AL T3 Rdx DEICHMAFED bz,

3. P-gp OHfEEFEE oI HepG2 MIiEIC 351 5 P-gp DERIEIE S X O 1E
DSHEIN 5 2 & AR T Tz,

LA E25. HepG2 M Tld SNAII BIZTFDOEAICX Y, Rdx ODFBEIEML P-gp & HH

AAERDEMNT 2 2 & T, P-gp OMIfEE LICEH T 2 RBELEMT 2 2 & AREBI NI,
TN XY, P-gp OIRFEHDIEIN T 5 2 & TEYIMES B I NG Z LEZX b,

48



FH5E RS

KifFEcld, DA O —D L&z b b EMT ZRE K T @ Snail % T
FHEL 2B, AT EYImEICBE D 2 PR P 7 v AR -2 —DlmXErE I N
Bh, Toic, ZOFEHEMZ BTS2 2 L 2HNICHREI 2B 2 o7, 6 2 EofEHc
X V. SNAII a1 %E A L 7z HCC827 M Tl Msn O FILEABENM L T\ 5 T & HHER
TNz, I LI L 72 Msn OFERZ T 2 Z L THID A FED paclitaxel 1ZX} 3 2 £ 23
MlE N7z, 2D L Hh 5, HCC82T MiiE T3 Snail FEFM:D EMT I\ ERM & v o828
D9 H Msn 28 P-gp 2N L2 PRMEDTUEICEG T2 2 e 8F 2 bz, $7, 4 HORE
% NSCLC #RICF1F 5 SNAII & ERM @ mRNA FEHEICIEDOHHBIDFED 6 4L, SNAIL & P-gp
D mRNA FH &I 138 OB D r‘oimf:oﬂmrb)/v%%@rb AAARKIC 351 B SNAIT & ERM
B XU P-gp ® mRNA FIHEICIEOHELE® SN /z28, EFMHMCIIMEESES S
Dotze —J. BAMM L EFEMICE T 2 REREL (B3 A a’ﬁﬁ/ft R 12 SNann &
Msn O A DFINCHHEZ D bivlz, TD I L H 5. Snail 1 Msn OFEIHEEMIC X WS L
TW B A[REE R I Nz, E 72, Snail & DREMRIEIZIAS 22Tl 7z 23, P-gp 1XIEHAHAR
THRFEAZHE ST NT., PAMBTHEINZZ 20, DALICX Y REASEMT 2 L
BEZ LN, EOMEKICHE W TIE Snail OFEBBEINCHENE(LT 2o K F2° ERM
2Ny EB XV Pgp OFBEHEMME 2[R E 2 b, Zhic X Vi AMildics
2 EE X Vs T AR E 2 bz,

%3 ETld, SNAIL BnT-%E A L 72 HCC827 Mifitic 51> T, MRP5 DMl E s L O
HHEBEYOPHESEML T2 2 EXMERI N, L LAad 5, cisplatin 1% 3 5 itk
REDHMITOTTH Y, TNPEIKRICE T 208 MO E % TTHE S & 2 2D W»W Tt
T ORDIMENLETH S, —/. BCRP ICDWTIE SNAII BT %E A L 72 HCC827 #fll
o CHIREIR A B X A EME T LTw3 2 A0 b, EYtrEic i35 Law T
EDBIRB I NI,

55 4 BTk, HepG2 MAEIC SNAIL EImF%#EBAL P-gp 2/ L = HEHEOZLHAET % 5
BT OWCHH L 7z, 72, Z OPEHERINICK 3 2 ERM D228 2 5l L. fsdsfs1c B
B3 205 FHEOBCERBIT Lz, Z DGR, SNAI Bi5 T %A L 72 HepG2 Mifid T X P-gp
DR VT EBITZAL o 7e—77C. MNEEESEBEM S 5 2 & g0 =Y PES
REDSTTHE L 72, T ORF, EMR X V87 B D 5 b, Rdx OFRBEEICHMPED bz, &5
IC P-gp & Rdx DFHANER % H i bihic X 0 7= & & A SNAIL B - EAMAE T
P-gp &G LT 25 RAx BSIEAI L T2 5 Z & BER T L7z,

WHIRETIE I NE TIC, P-gp DEERERETICES 3 5 ERM DfldariFIc B s &, B X
O SNAII % @S P & & 72T C 1% P-gp DFRREA TTHET 2 Z & ks L T % 373947, Kift
ZECld. Snail FFFEMED EMT IS0 A e < & b ER1C P-gp DFEREFAET % 1H > CT\» 2 ERM
BEIL., ChEMIMEORIRICES T2 2t 2R 0L, S5, ThETAAM
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flics I PR P 7 v AR =2 — %N L2 EYmE . 2SAMIESSEYICBETZE I NG

LT, IR Y 7 Vv AR -2 —0RBlESS Wllllus B ¥ KRS LKL EZ b TR
7205, SRR - T EMT %358 9 2 Snail 72 & OEE AR T2AEFHT 2 &2k b,
SEYIFEAR AL SEDDIN 1 231458 3 2 AIREME SR S 4172, —5. ERM D HIC Ezr % Msn 1%
b T v AR 2 —DOWEEERIE7Z TR, EMT b5 T3 2 L AME I N T w3 475,
Takahashi IG5 (3 b M@ E FREMIC 5T, Msn DIGEHALSHIAEKRO ) £F ) v 7
CHIfEEE SR T 25 T e 2 MEL T3 7%, £7-. ERM HEFNIEEKRICH ICE
STV H DD, FFELEBI b Tw5, HlZiE, NSC305787 I Ezr 35 & U Msn 12X}
FTEHENRERBIEDNTEY, v~V A2 in vivo DEEBRCTEHERNEICE T 5 Bzr (K17
MWD EMA - ERHMEINTNE Y, 25D L5, ERM OHEZEHEE 7
VAR =R =% LEYIER T T { . BMT 2#ifilc % 2 2 e 23 lifF s L 5,

INETICERA R P 7 v AR — 2 — DHEF L AN IRA & L ChF 2 A
LNTEZDR, WINHEHEGE L CIAERINTHARYL, Zid, HEHR P 7 v 2R —
£ —DIEFHB I, ZNHE D mRNA B & v 87 BICHd L b kFe T BRIk
FTazs, ZhHD 7V AKR—Z—ZIEEMBZ GUERA BRI L B, Fl
ERBEEEE NI WS EREREEZEZ LN S, HEHR N 7 v AR — 2 — D EFEIIZ,
INEND TV AR—Z—=PELZRTICX > THIEI L TH b, ERM Ofthic PDZ 7 7
1) =N CD44” T Y oA R AR T ONMED IR I N TV 5, T b ORI % fil{H
T2 LI X 0. BIEHOD e W RN 2 LA ICBE D 5 + 7 v 2K — 2 —[HEA
DEIFICHES T 5 2 L AW EI N3,

AW Cld EMT 25| E2 2 3 FE 2R T & LT Snail ICEFH L THETZ B2 72 o 7228,
BER CIIEEORFORIGIC X Y EMT 2351 2 SN b e 3 el S L 5, fifias A BBE I
F1F % mRNA BHREOH R 5. Snail & ERENE 72 1Z[EHEEIC ERM 2 TO 0 Fiil LU
P-gp DEFEREL ML TV B 2 &5, in vitro TIHO NG R L I L TEYICNT 2
BEOCIEPIME RS L CO B TREME S B B, fE- T, EORT 235 AMIE 0 Bafs S S Wit 4
WG LT0E P20 THLRPICT 270 IC5%E b 2EHI kD b5,
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FH o6 KETEOHR

b b NSCLC #Hfk HCC872 AS549. H441 35 X U H1975 72 & TN & b AFZ5E Hy Al bk
HepG2 i iX American Type Culture Collection X Y HEA L7z, HUADXGEEIC X Dulbecco’s
modified Eagle’s medium(DMEM)IC fetal bovine serum(FBS) % #& =R 10%. penicilin % #&=
100 U/mL ¥ X UF streptomycin % #2100 ug/mL & 722 X2 CAazdboxHwi
(DMEM,10%FBS, penicillin-streptomycin), siRNA % H 72 aT O FRIC X, penicilin 35 X O

streptomycin % 451 L T2 w7z,

AL CH W= E RS2 UM IR T, AR & o—iki 7%

L7zo $_ToREERFRD 2 IR, Mg s SR oRE 2 v 72,

Rhodamine123 Sigma Aldrich

Elacridar Santa Cruz Biotechnology
Pacritaxel Tokyo Chemical Industry
Dulbecco’s Modified Eagle’s Medium low glucose Sigma Aldrich
Opti-MEM® Gibco

Fetal Bovine Serum

Biowest, Biosera

TRIzol™ Reagent Invitrogen
NucleoSpin® RNA XS Macherey-Nagel
NucleoSpin® RNA Midi Macherey-Nagel
ReverTra Ace® Toyobo

5 x Transcriptor RT )& Buffer Toyobo

Primer random p(dN)s Roche Diagnostics
Power SYBR™ Green PCR Master Mix Applied Biosystems
Lipofectamine™ RNAiIMAX Transfection Reagent Invitrogen

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
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BlueStar PLUS Prestained Protein Marker NIPPON Genetics
Skim milk Wako
Clarity™ Western ECL substrate BIO-RAD
Western blotting (Z > 7z H{A& % Table 1 IC7R L 72,
Table 1 List of antibodies used for Western blotting
Antibodies Dilution Company
C219 Monoclonal Antibody,Purified 1 500 COVANCE
Actin (I-19):sc-1616 1 1000 Santa Cruz Biotechnology
GAPDH (G-9):5¢-365062 1 1000 Santa Cruz Biotechnology
Moesin (38/87):s¢c-58806 1 1000 Santa Cruz Biotechnology
Anti-Radixin/RDX Antibody [EP1862Y]:ab52495 1 1000 abcam
Anti Human MRP2(ABCC2) MON9027 1 50 MONOSAN
Anti-MRP5 /& [M511-54] (ab24107) 1 1000 abcam
Anti-brest cancer resistance protein (B7185) 1 100 SIGMA
goat anti-rabbit IgG-HRP:sc-2004 1 5000 Santa Cruz Biotechnology
goat anti-mouse [gG-HRP:sc-2005 1 2000 Santa Cruz Biotechnology
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RT-qPCR I \>7z primer | eurofins genomics £ VWAL 7z, H#EETOERICH W
primer % AT DFKICIR L 7z (Table 2),

Table 2 List of oligonucleotides used as gene-specific primers for RT-PCR

Taeget F/R primer sequence
ABCB1 Forward 5’-CCCATCATTGCAATAGCAGG-3’
Reverse 5'-GTTCAAACTTCTGCTCCTGA-3’
ABCC2 Forward 5'-ATTGCTTCCATTGGGCTCCA-3’
Reverse 5'-GGCTGGCCACAAAAGACTTG-3'
ABCCS Forward 5'-GGGAATGCTTTGTGCAGCG-3’
Reverse 5'-CACATCAGAATTCCTGCGCC-3'
ABCG2 Forward 5'-ACTGGCTTAGACTCAAGCACA-3’
Reverse 5'-ATAGGCCTCACAGTGATAACCA-3’
CDH1 Forward 5'-CAGCACGTACACAGCCCTAA-3’
Reverse 5'-ACCTGAGGCTTTGGATTCCT-3’
CLDN1 Forward 5'-TTTACTCCTATGCCGGCGAC-3’
Reverse 5'-TTGCTTGCAATGTGCTGCTC-3’

Forward 5'-CACGCTTGTGTCTTTAGTGCTCC-3’

EZR Reverse 5'-ACTCAGACTTTACAGGCATTTTCC-3'
MSN Forward 5'-GCCCTGGGTCTCAACATCTA-3’
Reverse 5'-GACGGCGCATGTATAGTTCA-3’
OCLN Forward 5'-AATTGGTCACCGAGGGAGGA-3’
Reverse 5'-GATAAACCAATCTGCTGCGTCC-3'
RDX Forward 5'-TGCACCTCGTCTGAGAATCA-3’
Reverse 5'-CTCTAATTGTGCCCTTTCCAAC-3’
SNAIL Forward 5'-GAAAGGCCTTCAACTGCAAA-3’
Reverse 5'-TGACATCTGAGTGGGTCTGG-3'
VIM Forward 5'-CGGGAGAAATTGCAGGAGGA-3’
Reverse 5'-AAGGTCAAGACGTGCCAGAG-3’
GAPDH Forward 5'-TGCACCACCAACTGCTTAGC-3’
Reverse 5'-GGCATGGACTGTGGTCATGAG-3’
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REHRNT BT — 2 (3P EEEREZE - 3EBRE TR L2, ARARE I3 2 #H o
He#RIC 1L Student's t-test & V. 2 BELA B ORIE IO Tld Holm test Z 7z, Fifias A&
Hhsk ok E B IE. B3y IAz 3EFOHEL, 20 FEEEZ VT
SNAIl & FEIE T D pearson DFEFMBARE(r) % BH LB Z 5 L 72, £ 72 fiEHH
k& X OHfios AR < D& (R TR O LRI 1T paired t-test Z W72, FMEICEHIT 2 H
BKMEIL 5% D 2\ 1T 1%E L, AEME p<0.05 £72130.01 zZAEEDY & L,
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FAM K

[ Adenovirus vector D3]
REFFEICH 72 Mock 35 & O SNAIT 53 Ad vector [ IRHER L (X274 47
7 —~vHRAAEE) X VFEE L CIHWZ, Ad vector (¥ HEK293A Mifidric THR & ¢ 7214,
ffe 2 BN LG b2 o v A2 7z 2 B OB FE L)l 0B X Y Ad vector D H) % £
HUL 7z, BRHX L 72 1#i%> %  Slide-A-Lyzer G2 Dialysis Cassettes(Thermo Fisher Scientific) % > 7z
EATIC X VIR L 72, MR D Ad vector D virus particle(VPs)ix. BEFD k% SEIC L
TSR X VR L 72,

[ & 1 D FEHLENT 12 v 72 NSCLC fllfiakk o 552 ]
4 FEFEH D NSCLC #ilatk % 5x10* cell/well TIEMEL . 4 HNEE 2 B o 72, B4,
TRIzol™ Reagent (Invitrogen) % Fi\ > T#&AMlIfE 2> & RNA ZH#iH L 72,

(HCC827 Mg+ & O HepG2 MINZIZ X 9~ 2 Ad vector [&4]

HCC827 i 5 X NHepG2MiiZ% 96.24 5 X N6 well K5 7L — M ZZ 1 1x10%,
5%10%, 2.5x105cell/well CHEFE L 7=, B HICHERE L 72 #IFEZC AT L T 1,000 VPs/cell & 75 %
X 91T Ad vector % FIN LIS X 272, HC827 MM I3 EYEL 2, 5, 6 HIH. HepG2 MfE 13/
Yet% 3 HR5E L 72#lifd % RNA fliH . Western blotting, Rho123 O efflux assay. 75FH#EHE
¥ 72 13 paclitaxel D H Y 1A H G % 35 X O paclitaxel, cisplatin 7z © TNC SN-38 1< & % ffl g a4k
BRICH Wz,

[HepG 2 MifAZIC K3~ % P-gp Knockdown & £ U8 Ad vector & 4]

HepG2 #lifid% 96, 24 X 6 well H5E 7L — P ICZNZE A 1x10°, 5x10*, 721
2.5x10%ell/well < # # L . & H IC Lipofectamine ™  RNAIMAX Transfection
Reagent(Invitrogen) & AR Z JZA X 272 150nM D siP-gp 721X N.C.Z R L 7z, £ DF&,
1RAE L 7= AIEB0C 3 LT 1,000 VPs/eell & 7% % & 9 1€ Ad vector %I LIER X ¢ 72, 3 H
itz D% RNA i, Western blotting, Rhol123 @ efflux assay ¥ & U* paclitaxel IC & 2 ]
JezE R BRI v 72,

(% Vs 7 ER]

FEBICTRONEY Y T & v 7 HRIEIL, BSA ZBREMRICH 72 Lowry i 71T
IVERLE, 96 well 7 U 7 7L — FIZ DC™ ProteinAssay(BIO-RAD)® Reagent A % 25
uL/iwell 7FE L. &% v 705 uL ZflZx 7z, % D% Reagent B % 200 uL/well fil 2. ##E#Z
FIRT 1S RIEHE LEE L 72, MIEICZH vy 74 XL 4 v R—%H\», 700 nm DFERICE
FBWNE S & VI EE R RD T,
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(M A 5 © RNA o]

Total RNA D i} iZ. NucleoSpin® RNA XS(Macherey-Nagel) % 7z (3 TRIzol™ Reagent % F\»
TH 7 o7, NucleoSpin® RNA XS Z H W 7zliiiz A —h —o#EE 7 e F aricfitnws e
75 5 720 TRIzolI™ Reagent Z W 7z [FIUIA T O FEXL YV BT ko7, 24 well FEE 7 L — b
2 LI ZBRZE L. 300 uL @ TRIzol™ Reagent % il Z At % A fE L 28 % 5 = — 7 [\
L7z, 60 uL @ chloroform % fil L. =ik < 3 2 MIFHE L 72, 12,000xg, 4°CT 15 77
HEOREL, BFEEZHT LT 2 — 7oL 72, 7HUL 72 B3EIC 150 ul b 2-propanol % s
UL 72, EiR T 10 2RFE L 721, 12,000xg, 4°CT 10 @008t L 72, EiE%
FrZ L. 300 uL @ 75% ethanol % ANl L #EHE L 72 %%, 7,500xg, 4°CC 5 Zrfilim Lo L 72,
FEET AV ETREL, BUOREC VY XY v E{TWL, EEZE_Y FTRELZ, L v
b & JAEZ L 721, @K 2B BN Z AR L, 60°CO e — F 7 ay 7 T L 7z, i L7=9
v 7D RNA 2 1Z Nanodrop™ Lite(Thermo Fisher SCIENTIFIC) % Fi \» THIE L 7=,

(B © cDNA D&k ]

Complementary deoxyribonucleic acid (¢cDNA)D &k 12 REverTra Ace® (TOYOBO) % Hi T,
Fid [BEHlEs & @ RNA OffitH] 572 Total RNA %#§81 ¢ LTk -7, PCR M 8
HF 2 — TICLAT DMK O IR BRI % 50 L, % Il L7z Total RNA % 1 pg/tube &
b XAz, T HICEED 10 pLitube & 785 X 5 MK Z I 2. T100™Thermal
Cycler THHLE PCR % 35 Z 78 o 72, WHRERIR OIS L O PCR &2 AN ICR L 72,

HE AN I T DAL

5xTranscrriptor RT [t Buffer 2.0 pL/tube
10 mM dNTP 1.0 uL/tube
Primer random p(dN), 0.5 upL/tube
ReverTra Ace® 0.5 uL/tube
Total RNA 1.0 uL/tube
UPDW

Total 10.0 pL/tube
AT PCROZ M

i 30C 42°C 99°C 12°C
R ] 1057 6047 597 0
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[RT- qPCR IZ & %5 mRNA D JE &

mRNA DEEIE Power SYBR™ Green PCR Master Mix (Applied Biosystems) % F{\>T PCR
8 M o — 7 I RICAER % FHE L. MX3000P™ Multiplex Quantitative PCR System
(STRATAGENE)Z W CHB Z 7r o 7z, FEn T O#HICIE Table 1 1278 L 72 RT-qPCR primer
%M\ 7z, RT-qPCR OISR DM E X O PCR SefF % AT IR L 72,

RT-qPCR SR DAERY

UPDW 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 ulL/tube
Total 10.0 upL/tube

RT-qPCR D &ff:

RE 95°C | 95°C| 60°C 72°C | 95°C | 55C| 95°C
R 6008 | 3070 | 15% 158 | 607> | 307> | 30#

40 cycle

¥, BETOREEOMIEICIZ, "V AF -V EIETTH D GAPDH % -, &
{ZF D mRNA &3, 155 7z threshold cycle (CHfii % F£ 12 AACtIEIC X D AExHME & L CEH
L7z, 72% Figures 2-5~8 T, f3b N7z CtlEZFkic, %%~ 7D GAPDH % 1000 & L
7B D S EEIL T OB EZ AT O LV EHL 72,

Gene expression (DAPDH = 10000) = 1000 x 0.5 — (Ct {i: GAPDH — Ct ffi: £&{5T)

58



[Western blotting]

cOmplete Mini,EDTA-free (Roche) % #5Hll L 7= RIPA Buffer (Wako) (< 552 il icl % /& i L |
15,000xg, 4°CT 30 7rfilim 0ot L. BiEZTHL 72, 30 pg/lane & 7z % X 5 IT Sxsampling
buffer(250 mM Tris-HCL pH 6.8, 10% sodium dodecyl sulfate (SDS), 30% glycerol, 5%
B-mercaptoethanol, 0.02% bromophenol blue)iC TH ¥ 7L % FHIR L, 4-20% Mini-PROTEAN ®©
TGX™ Gels # W CE®EME 100 V T SDS-PAGE Z#H5 7o/, WBILET V%
polyvinylidene diflouoride £ ~ 7L v (Millipore)iC EL4a, AKX THeA, 15V OEEL T 90 7785
B L7 BBERD A v 7L v ZREHKIC T L, % D% phosphate buffered saline containing
0.05%(v/v) Tween20 (PBST) T 3 [A3i5 L 72, PBST THA#L L 72 5% (w/v) skim milk I X v/ 7
Ly xERL, BERTIS M7 ey ¥ v 7 Lz, B PBST TH# L. PBST THM L 724
—RYUE % 4°CT—MIGE 72, A 7L v % PBST T3 [IPEH L. 5%(w/v) skim milk T
Tuy X7 Lk, ZDM%, PBST THEH L. —RYUADHL rabbit F 72 1ZHT mouse Fifk %z =
i C 1 RSO0 X 272, PBST C 3 [HIPE# . Clarity™ Western ECL substrate(BIO-RAD) % H
WTHKRR YN DONY R LT, &2 v X7 OEEITBGEN Y 7 F Multi Gauge
(FUIIFILM)% W TH 7o 72,

[Rho123 o HEH & B i)

BB 7L — MCESR, SR 52 7% - 72fllld% cold phosphate buffered saline (PBS)
(—)ITT 2 [EPEH L. Opti-MEM® TR L 72 10 pM® Rhol23 % 300 puL #SA L. 4°CT 15
¥ 7213 30 S MEIEE L 72, iE S, BN cold PBS ()& T 2 My L, SHEAER 2 &
7213 E TR\ Opti-MEM®% 300 uL iSINL 72, 558 7 L — b % 37°CoKinIc L. 10,
30 F721F 6004 vFax—F L, A vFax—va vRTH BESL—F2kEic
JEL. cold PBS (1)IC T 3EIFEH L7, Zndb, HHENME A L 2 #il0Z 2 h oS ERE
IZ. Rhol123 %K ECTHU VD IAZ R 72 EZDMAZEZ coldPBS (HICT3MPEHL, 220 0E0
N7-3YE X kw72, Rhol23 DFPEHLEE I TR X HH L 72, Rhol23 i oHlE I
DWWt [FEYoERE] OEICTRRL 7,

Rho123 #J#ZE 4 (nmol/g protein ) — Rho123 %77 & (nmol/g protein )

Rho123 HEH & (nmol/min/protein) =
. ) incubation IR (min)
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(HEPEHR b 7 v AR — 2 — D HOEEEEY) O MR N EL Y A 5 5 ER ]

BEE 7L — MCEER, SHEIUEY B 2 7 - 72fllld% 37°Co Hank’s balanced salt solution
buffered with 4-(2-hydroxyethyl)-1-piparazine-ethanesulfonic acid (pH7.4) (HBSS-HEPES)IZ T 2
[PEF . 37°Co HBSS-HEPES % 300 uL NI L. 37°COKIAY; T 30 74 v F 2 <—}
L 72, HBSS-HEPES % frZ: L | &40 E 359 (10 uM Rho123:P-gp 35 X UF 5 uM CDCFDA:
MRPs 25 & % CDCF DH{BK{R) % 300 uL 0L, 37°CT 60 7rfil4 v Fa—>av L
T2o AV Fa—va vk, Ml@% cold PBS (-)ICT 3 mIPEH L 72, SIEEHRY O EEIEIC
2DV Tik [EFEYOERIE] O HICTRIR L 72, ZIEYOMAINERE > 21D\ T, cell to
medium ratio(C/M ratio) & L TUATORX X VW EH L 72,

Intracellular drug concentration (uM) x Volume of cell lysate (uL)

CM ratio (mL/mg protein) =
(mL/mg protein) Added drug concentration (uM) X Additive amount (uL) X Protein concentration (mg/mL)

[Paclitaxel O AR PIHL b 3A 4 5tER]

REHUEHENE DM ER 0 3A A ERERIF R I, 37°C HBSS-HEPES 1 T 2 [Al3E#4%. 10 uM
D Ele % &1 ¥ 7213 & F 72\ HBSS-HEPES %21 L. 37°CT 30 7fil4 v F 2 _—} L7z,
Z D, Ele #&T 72138 £ 7%\ 10 pM paclitaxel/HBSS-HEPES AW Z 45l L. 37°CO iR
BET60 ML v Far—vav iz, A vFax—a v #ild% cold PBS (9T 3
[0 5ei L 7z, Paclitaxel DJEBIEICDWCIE [FHEYDEEER] O HIC TR L 7z, Paclitaxel
OMfENERE R X Lo ICE-S & C/M ratio ZHLH L EH L 7=,

(SNALT BT F B IC 35 2 MR a3 BR ]

B L — MCEEER, SFEUEE B oMllgic, BHEREZEDE-RE TR
100 nM Paclitaxel, 20 pM cisplatin 35 & TF 2 uM SN-38 ZigE& L 72, 3 H#ZRIC 10 uL & MTT %
BIMUATEDOWKEA v ¥ ar—va vk, v 74 XA vR—%HuCHIERE 570 nm,
SR 600 nm OWSEEE % HIE L 72,
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(#%#Y oE‘IE]
TERICH 7B & 2 DK
A) ARVO™ MX (PerkinElmer, Waltham,MA)

B) High performance liquid chromatography (HPLC)-fluorescence system

7 — X E : Chromatopac CR7Aplus (Shimadzu)
YAFLaAV IR T — : SCL-10A (Shimadzu)

KRR v 7 : LC-10AT (Shimadzu)

TH Y — : DGU-14A (Shimadzu)

VAV EYE S : SIL-10A (Shimadzu)

NI LF—T : CTO-10AC (Shimadzu)

HOCHH : RF-10A XL (Shimadzu)

H T I : Mightysil,RP-18 GP Aqua,4.6x250nm (B8 (b %)

C) Liquid chromatography-tandem mass spectrometry (LC-MS/MS)
E=Sigiiv : API3000triple quadrupole spectrometer (Applied Biosystems)
HPLC : HP1100system (Agilent)
717 A : Capcell pak C18 MGII column,50%2.0mm i.d.,3 pm (&4 %)

FHY DY v T O B X OIE S
A) Rhol23 ¥ X U8 CDCF

BREHC 72 #liid 2 0.1N NaOH 1 CTafig L ISR % 96 well assay plate (CORNING)IZ 100
uL $°2 AL ARVO™ MX i< THIE L 72, HE R R R @ 485 nm, #¢H R 13 538 nm
THIEZ B ko7,

B) Paclitaxel

EEAK TR OMIIE %, NI TH 2 1uM docetaxel % &5 70% methanol TEIY L 1,5000
xg. 4°CT 10 2ELEODHEL 72, RO LiEZ L, R NI TRFERZIE ¢
T2 42 L 7z~ L w + % LC-MS/MS #IE FH © #81#H (0.1% formic acid & acetonitrile % 40:60
DITRMUL72d D) ICHEMEL 72, EfF#% 96 well filter 1€ X 0 FEFHIL L, LC-MS/MS THlE L
7o o BEHICIZ Y v T NEIRIC I 72 ERCO MK O %2 L JidlE 0.1 mL/min & L 7z,
LC-MS/MS DHIESAFI. electrospray ionization i£D positive & — FIC X V| paclitaxel %
854.4-105.2 m/z, docetaxel % 808.3-526.8 m/z CHlE L 7z,
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(& FERRARRIR A 2 I 722 65T ]

AWFFECId, SRR IR (IRB KGR 5#2906) & L OREEIRZA23 A€ v 2 — (IRB
HRFATEH405-20042) OTIEREIC 5\ TR S e AR IR & 5 EFRHFSE s A ic 3
F 2 BERSHIHIR T & SR REFIEIR T 0 SN BERIRNT | ic Ko & v b LR L 72 R
MNrbBhot,

RS AL

AT TR 72 ifis A BB o Rk IE. DAY O HEICEE Y 3 5 BH X V156 7R
Z w7z,
A) PUOS A SERMLE D JRF M 23 A i
B) BEISIRIA & v & — T TS A DYIBRFAl %2 52 7= B
C) KREE~OSIBAL <otz 20, +o B0 -, HF9e /) R =R E i
RINTLEIARNEDHN S X O R 2 MR L RE2GH, W75 50REE
CEALLZEOAERMNIE LT S,

BRI HE
LUF DRIV ICEE Y 3 2 BF AL O R D SR L 72,
A) EROHMTIC X v R E LAY &M & n- B

[& Rk S D RNA filiH]

BRRL A& v 2 — T TR 1Lz filids A BB RO Mfizs A ks X OiEHF A% & o
RNA fliHid, Uo7k & b miEREEERFIC T ko7,

10 x 7= MMk A B 2 K ¥ X 1I2Y) D 53 1F. BioMasher(Nippi)lc THE Y F 4 X L7z, HE
VI A4 XL A% H v T NucleoSpin® RNAMidi(Macherey-Nagel)iC & 9 RNA ##iliH L 7z,
NucleoSpin® RNAMidi iZ X 2 flHIC DV TIZ A=A — D 7o b a v izt I ko7,

(b FHH#H kD cDNA DA K]

cDNA D& I ReverTra Ace® (TOYOBO)Z T, Lkid [& FiH#kA & © RNA fhiH]
Tf%37- Total RNA #§Hl & L CTH I 7> 72 PCR H 838 F = — 71T LA T DMK D in G iAW
L, Z ZICHiH L 72 Total RNA % 1 ug/tube & 722 X DI Z 72, & HICAEED 30
pL/tube & 72 % X 9 MK I 2. T100™Thermal Cycler Tifiz5 PCR # 5 Z 7 o 72, %
IRV OMBIIUL T ISR L7z B Y THh %, PCR DT, [REEMAEH KD cDNA D&
)] & FBRDSEMFIC I W B0z,
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b R TR TR ORLK

5xTranscrriptor RT St Buffer 6.0 uL/tube
10 mM dNTP 3.0 uL/tube
Primer random p(dN); 1.5 pL/tube
ReverTra Ace” 1.5 pL/tube
Total RNA 1.0 upL/tube
UPDW

Total 30.0 pL/tube

(b FHEKIC BT 2 & BETFHHE O]
E{RFRBE OO WTIE, [b MR D cDNA DAK] OTEICES W TEKL
72 ¢cDNA % Fl\» T, RT-qPCR 7£IC X Y FE& L 7z, RT-qPCR iEIC 2 W Tid [RT-qPCR I X %
mRNA DER] DIHE RO HETHE I hoT-. 507z CtiEZItic &Y v 7LD GAPDH
%1000 & L7z 2 oMNREHEEZE DL 7,
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