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[Abstract]

Breast cancer resistance protein (BCRP) or P-glycoprotein (P-gp, multidrug resistance 1 (MDR1))
overexpression confers multidrug resistance to cancer cells, and the efficacy of anticancer drugs has been
reported to be significantly affected by BCRP and P-gp in cell lines transfected with BCRP or MDRL1, or
selected with drugs. It is unclear whether the in vitro efficacy of anticancer drugs is affected by endogenous
BCRP and P-gp, although cancer cell line panels consisting of defined tumor cell lines with endogenous
BCRP and P-gp have been used to screen for anticancer drugs in the pharmaceutical industry. We assessed the
impact of BCRP and P-gp expression on apparent efficacy of anticancer drugs using cancer cell lines
expressing varying levels of endogenous BCRP and P-gp. Pancreatic or colon cancer cell lines were selected
from the Cancer Cell Line Encyclopedia (CCLE). mRNA expression of BCRP was considered as a surrogate
of functional BCRP at least in PANC-1 and AsPC-1 cells, and mRNA expression of MDR1 was considered as
a surrogate of functional P-gp in CL-11, C2BBel, and RKO cells, whereas P-gp protein expression in plasma
membranes or crude membrane fractions was lower than expected from mRNA expression in CW-2 and CL-
40 cells. ECso of SN-38, topotecan, and mitoxantrone decreased in the presence of a BCRP inhibitor in PANC-
1 and AsPC-1 cells that highly express BCRP. ECs, of paclitaxel and vinorelbine decreased in the presence of
a P-gp inhibitor in CW-2 and CL-11 cells that highly express P-gp. However, no significant alterations in ECso
were observed in HPAF-11, SW 1990, and MIA PaCa-2 cells, and in CL-40, C2BBel, and RKO cells, which
show lower BCRP and P-gp expression, respectively. Thus, the effect of BCRP and P-gp needs to be carefully
evaluated in cell lines that highly express BCRP, which account for 1.7% of cancer cell lines of all cancer
types, and 7.0% of pancreatic cancer cell lines in CCLE, or in cell lines that highly express P-gp, which
account for 1.5% of cancer cell lines of all cancer types, and 14.5% of colon cancer cell lines in CCLE,

considering P-gp protein expression levels in plasma membranes.
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Breast cancer resistance protein (BCRP) <°P-glycoprotein (P-gp, multidrug resistance 1 (MDR1)) (ZHtH3
AAZ B & LRk LAERSMCEE T2 Z 212k 0, DAMBEOZHIMMEIZRED 5 2 & R3HE S
NTWo, ZIHD T v AR—=Z =207 2 FEAIMMEIZ DV TO Z AV E TOin vitroBF5E12 1%
BCRP-°MDRLEH AT~ 25 A L 72 23 Al HEBRSOREA TR R U 72 IR DS ARIIERR e &, N THIZR ST
TBCRPOP-gp A il FIFEHL S H 7= fiflak B VW BT 72, —FF, BEMEZEITB T 25008 AHF Din
VitroA 7 ) — = 728N TIE, ATHZ2R5EM4 T CTIEBCRPROP-gp A @RI HL < & Tuhzely, & b

ANCHRT Dk A2 O 72 b R AMIR SF AR STV D, L, & RS ARE R
VE W Tzinvitrox 7 ) — =2 7 OFER, AR OBCRPROP-gpIZ L D iHED 72 HIZH L7 A
ISR S LD ATREVED B 5

% Z CTABFZE T, Cancer Cell Line Encyclopedia (CCLE) O 7 — % X—Z % H\\C, WNRMED
BCRPIEELE S L < IZWKMEDOP-gpIBlEmD 272 5 v F A AMIIEkZ vy, WIKPEDBCRPI KL UP-
gpIFLS AAI D FHENFHI A~ T T L RET L, PR ARDinvitrox 7 V) —= 72T 25 /L%
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BCRPDRRFHIIZWIANEDBCRPIEHL &N 775 5 Mlid s A Mgk T %5, PANC-1, AsPC-1,
HPAF-II, SW 1990, I X UMIA PaCa-2% (Figure A), P-gpDRFHIIINERMEDP-gp Bl & D H 72 5
FENGDS AR TH D, CW-2, CL-11, CL-40, C2BBel, ¥ X URKO% (Figure B) =2 AW
7o A0 AR T OBCRPIS K UP-gp OmMRNAZEHL & 36 L UHURE /3 TO & R 7 E B &4
EREN U T NVE A LPCREL PNy = A 7y METENENERL, BCRPI LUP-gp# > /)
2 B DAY SRR IR R 5 SO BAMER 5 TIIE L7z, MR I B4 5P-gp & v /37 EI
fluorescence activated cell sortingfi##T(Z L W B & L7-, BCRPH L < IFP-gpil L» CTHE & L Tadik =
N D P AF % B, BCRPBHEHIT & 5 fumitremorgin C (FTC), & L < [XP-gpfLEHITH 5
zosuquidar (ZSQ) & & HIC & F I E AR CHIRESBETHUZIRIN L, BP0 AN DOV TRROM

el 5 L 25 250 B 0D 50% % it = 32 E C & D ECsofi % sulforhodamine B7 v & A 12 L » THEH L7=, P-
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Figure mRNA expression levels of BCRP (A) and MDR1 (B) represented as signal intensity (SI) of
microarray analysis in 917 cancer cell lines are arranged in descending order (open square, pancreatic cancer
cell lines (A) and colon cancer cell lines (B) used in this study; open circle, pancreatic cancer cell lines (A)

and colon cancer cell lines (B); closed circle, cancer cell lines from other cancer types).
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PNIKE D BCRPHE B &7 B 732 2 RENE S /UMK IZ 50T, ML 43 1 T DOBCRP D & /X 7 B 38 B
PR C % 72 PANC-1A i 35 L ONASPC-1Liid TIZBCRP & > /3 7 B IX AR HIC/RfEL TER Y,
Dipd b TS OMIEIZ IV TBCRP mRNAJEEL &1L Z 3 BERE 3 2 Ml Bl 38 84~ 2 BCRP & o
RO BERBEORIEICZRD B2 bivlc, WRPEOBCRPZ &89 5 PANC-1#f s L UNAsPC-14
JZFBNT, BCRPOIEHE & 72 HHU13 AAITH HSN-38, topotecan, 35 2 U'mitoxantrone D ECsofiE
IX, FTCOWMZ L - TE LW L=, WIRMEBCRPO I EL &V 722\ \HPAF-1Il/i, SW 1990
M, X UMIA PaCa-2HilalZ B\ CIIFTCOBINC L 2 BN R b -7, FTCIRINC X %
PUR AR DECsfE D > 7 b DLk Zresistance ratio (RR) & L CalfliL7= & Z 5, RRIZBCRP mRNA%
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IR D P-gp s BLEL 78 72 2 RS A AR 1238 €, CL-40MBARLZ 33\ CIIHLRE 23 F s L O
AR B DP-gp 4 /X 7 B R BLEDS, CW-2/IRRIZ 35\ TITAAaE L DP-gp & /X 7 B3 BL &S
MRNAF L& S BIES b D L0 bR WEm 2 H 72, CL-11##fd, C2BBelffifid, I X URKO
HEIZ BT, MDR1 mRNAZE B & XA LIC 3B+ 5P-gp X v /7 BB EORIEIZ /2 b &
Bz b, NIKMEOP-gp% 3 BL3 5 CW-2HfE$ L OCL-11AIAIZ 35\ C, P-gpd i L 72 5 L
2N AUHIC & % paclitaxel 35 I Otvinorelbine DECsff X ZSQOIRMIC L > TEHE LA L=b oo, NK
MEP-gp D FEBLE D 72 CL-40/lifi, C2BBelffifid, 35 X U'RKOAMAL TIIP-gpllsE DB % 52 1T 720y
ST, £, ZSQDOHEIZ X BHHH AHIOHKIEANEFELL % uptake ratio (UR) & L CRHMliL7=& =
%, N L DP-gp & 87 BEREHLE L KPS AFIOURIE & ORNZEEMEN RO bz, —77, M
R = DP-gp % /X7 R BLER L ZSQUSINC X 2 FLS AFIDECsflid >~ ~ (RR), BLUVZSQDAH
I\ X2 ABIOMBENZERELE (UR) & ZSQUSINZ X A AKIDECsflid> >~ b (RR) & DI

WZIE, BAfEZR BEEMEIIERD b v o T,
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NI DBCRPCP-gp & mr 36 54~ 5 A AMIIERIZ BV Tik, BCRPOP-gpIi L > CTENEND b T
VAR =BT & U CREIR S D B AFI O FRE 3 NEAT S B FTREME S R S vtz, LA
> T, WEMEDOBCRPY L < 1EZP-gp#% @3 ELT 2 Mifuik 2 oy A&l DinvitroX 7 U — =2 ZIZHW
LY EE, S AMIaRRE K OHEE Bk D8 AURRK T OBCRPOP-gpORE IR 2 B E L, FHYEMED
EWMERL S OBIREZR S RN D ICEET2MERH D Z &R ENT, LiL, CCLEDOT
— B _R—= 2RO AHIRIRIZ BT, BCRPIZEN AFIIIRED1.7%, 5 X OWENAS A ML D
7.0%, P-gpidai AFMAEEED1.5%, 35 XK OFERG A AHIIEAE D 14.5% D A3 /ML DS, %21 BCRP
BLRUP-gpZz @HET D I, TD X D IZBCRPOP-gp% miFs LT 2 Mifatk 23 b 7a 2 &

EEETDHE, BURAAIDInviroR 7V —=2 7B\ TH LML 52 BCRPOP-gpD 72 8
BRI S B ATREMEIHE W E B 2 5D, 51T, MHERT & U CHERE S 5 fifaiEE EooP-gp & > X
7 BRI, mRNAJH I X OHIEE 2y 1 CTOP-gp & o 78 7 B R B EOFEHA & Tl K

SNDAREMERH D Z L bRane, Led-> T, EFEMBAFEICIV TREM RG24 29 2 B



7o BRI, TR & USRS A MM FIC BT AP-gp X L R HEDERNPEE TH S
EEZLND, AFRICE O TR LNTRERBTIBAFIDInvitroA 7 U —=2 7 Zhhd & F 550
AFIBAFEICENL T B AL, BRRIZEW T L D IR DO mWHLA AR ORIUIRD 5 2 & 2 W53
Do
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ARMFIEIE, BRI D P00 A RERIL A O in vitro TOEIFHMEA 7 ) —=2 7
(A S 305 D8 ARREARIZ DN T FRANMPERIA & 72 2 3 HEH R Z 0 AR — & — DB JEN
mMENTWRWZ LiIZEMzRS, NEME P-4 o x7'E (Pgp, ABCB1) 725 NZ
BCRP(ABCG2)DEEIZ DWW T LD TH D, AN TWVWDHT —H~—2Z Cancer
Cell Line Encyclopedia (Z 525 T 917 FFEDO LI 1T 5 Pgp 33 L O BCRP @ mRNA
RELEZBP L &P IRERE T DMk 2 &m0 Ak (Pgp) & B2 A H % (BCRP)
R B LTz, Z5I220W T, Pgp 3 X O'BCRP @ mRNA 8 &, FEE 5 H 36 X
OSfERE B & o "7 BB &, AN REE, R T v AR—2 —E LR 55R A3 X
WZ DORHEIZ W fifa gt 7e 5 NSNS EZRIE LTz, EORR. @33 54
JUZBWTIE N T AR—F —[HEHKIC L DTN A KOG N RT DERNGEONTZ, £
D=, ZIHMMER T %2 @SB T MBI B W THIEERLETH LN, D XK 5 EmH
BT TH D Z b 2 < OLEITHMIRENEFI~DORE N Do L b Tz,
PLE NIRIPIZ 38 34 5 Z A0 PER 7 Pgp & BCRP OffuFEIE~D I B4 5 ARAFFEIL,
PDRAIED A 7 ) —= 2 TR T HDMERFOBEBIZOWTAEREHREZGEZH5HDT
HY ., BIERICEBRT 2 Z O E TR FIET 2 EHE ST,




