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Abstract

MEKXRSKI(3 #2185 7+ ILMAPKZEE Z BRI 2 F T —ETH S, HFEERF. MEKHEE®
RSKEEEN AN ARTHERFO—DTHIP-HERX/NVE (P-gp) DRBEZETEEDI L%
HBELTELE, Chid, RSKEEN IEFF U LEBRUBE2RIICKBP-gpO IEFF L& O
TTIV—ALADBREEEER O THRIEZPASHICLE, ChSOHERN S, P-gplliERAT
PRNABITMMEZRRT DO ICEMAPKEBOEEN —DDRIZAED ENRRENLN, *
DHMREIBRENTH 2 Iz. FFFETIE, MEKBEERtrametinib& . MAPKZRR (ZBIET 2 2 FIEH
EOBAMRICOVTRETL =,

MEKEROZARAKEFOS > FF+—tE O EZerlotinib (EGFREZE%). lapatinib
(EGFR/HER2BAE %), vandetanib (VEGFR/EGFRPEZE ), vatalanib (VEGFR/c-

KITBEE %), foretinib (c-MET/VEGFREE )G B TP-gpORBAZEREHE., Chs OEFOHf
A trametiniblZ & BP-gpDRBRETICHERL 2o CHIFFAERNMAPKEBROZRHT 1T 7 14—
RNV O ZREBETEELLHTHRIEEZA SN, MEKDERS FICKRTIHEERTERAKBER
&5 Y) . multi-kinasePA E Faxitinib, pazopanib, sorafenib, sunitinib, dasatinibX>, BRAFRE ¥
. PIBKFAEZ, PKCPAEZ, HSPIOREEAL E L, trametiniblc &k BP-gpDRBK T & 4L 1=
o CHDCENSMEKD LFRZBRETD ERFP-gpORBETICEHERLLBZVWEER, RElCtra
metinib& RSKFE FEBI-D1870NHAIC DV THKRE L 2. RTHREBURE THEIMRE L 1ZBRIC
P-gpDRBETHAROS I, SFAKICEESICP-gpOREANMBTLE, £, —BHUICEAETH
2EED1S—110BEOHAICEVTE, T2BP-gpORRETERD L. 5%k, MEKFHEXR
ERSKIEEMHAICLPMRBECHNAFIBRZIHOZEHIC OV THRNLTVSBENFH S,
We previously reported that inhibitors against MEK and RSK, which constitute the MAPK cell
proliferation signaling, promoted the ubiquitin-proteasomal degradation of P-glycoprotein (P-gp), a
multidrug resistance protein. Thus, inhibition of MAPK pathway is a key strategy for overcoming
resistance to anticancer drugs mediated by P-gp; however, the effects were limited in treatment
with single inhibitor. In this study, we investigated the combined effect of an MEK inhibitor
trametinib and other molecular targeted drugs related to MAPK pathway.

Inhibitors against tyrosine kinase receptors, erlotinib (EGFR inhibitor), lapatinib (EGFR/HER2
inhibitor), vandetanib (VEGFR/EGFR inhibitor), vatalanib (VEGFR/c-KIT inhibitor), or foretinib (c-
MET/VEGFR inhibitor), increased the expression of P-gp, and combination of these drugs
antagonized the downregulation of P-gp by trametinib. These results are thought to be due to the
negative feedback of the MAPK pathway. Similar results were observed in multi-kinase (axitinib,
pazopanib, sorafenib, sunitinib, dasatinib), BRAF, PI3K, PKC, and HSP90 inhibitors. From these
findings, inhibiting the upstream of MEK was not suitable for reducing the expression of P-gp.
Finally, the combination study of trametinib and an RSK inhibitor BI-D1870 was performed.
Decreased expression of P-gp was observed when treated alone at the same concentration as in
the previous study, and the combination further decreased P-gp expression. In addition, sufficient
decrease in P-gp expression was observed even when used at a concentration of 1/5 to 1/10 of
the general use. We would investigate cytotoxicity and sensitivities to anticancer drugs by
combining MEK and RSK inhibitor in future.
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Development of therapeutic strategies for overcoming the multidrug resistance mediated by P—glycoprotein

1. HIREBRFROBE

MEK 4> RSK (I #HRIEIES '+ )L MAPK R IRZER T 55X FT—HE Th5, BEE L. MEK [HEZE A5 RSK [AEZE A HA A B4R
FD—DTHD P-HEAV NI E (P-gp) DHEBPEETIBEEEFMEL TEz, I RSKIEEANIE FFbEERE UBE2RT (&
B P-gp DAEFFUALETOT 7Y —LNBRERESE LD THAEZHLMIZLIz, CNODHEL S, P-gp ISR T 2IHA
FIttEZER=IRT 2=0IZ(F MAPK BIROBEEA—DDRICEDZZEANTERESNE=N, FOMRIZREN TH o=, KIFE Tl MEK
PEEZE trametinib &, MAPK R ERICBEHET 50 FAZMEDFRAMRIC OV TREIL =,

MEK EROZ2REAEEFOLUFF—EDEZEFZE erlotinib (EGFR fAE ). lapatinib (EGFR/HER2 BAE ), vandetanib (VEGFR/EGFR
FEEEEE). vatalanib (VEGFR/c—KIT BEEZE). foretinib (c-MET/VEGFR [BEE) X8I T P-gp DRI[EIEREIH . ChoDEF| D HEH
[% trametinib [Z&2 P-gp OFEBRETIHEHIL-. CHIZBEAEEN MAPK BEORHTA T I4—RN\voE SISO THEIEE
ZoNT=o MEK D ERDFIZH T HEBETHRIBFLEE R LAY . multi-kinase BB E ZE axitinib . pazopanib . sorafenib . sunitinib
dasatinib %>, BRAF [HE ., PI3K fHE . PKC [HEZ ., HSP0 fAEZEAE D . trametinib (2D P-gp DFKWE TEIMFILI=. 2D
EDS MEK D EREBET S8 P-gp DRIBIETICIFHERLIELEE X, REIZ trametinib & RSK [HEZE BI-D1870 M HEAIZ
DNTREL, £THERERIUERE CHEIMMIBL-FR(Z P-go DFRIRETHIEROHON , SERABIZILESIZ P-gp OHERRAAETL-,
Ffz. —RBIZERAINDIEED 1/5~1/10 BEEOHAIZENTE, + 27 P-gp DFRRIETEREDI-, §#& (L. MEK [HEZE L RSK
EEZEDOGHRICEIMIBEECHAAFTIRZEDEHICOVTHREALTULKBENH D,

2. MRERRAEEOBE GER)

We previously reported that inhibitors against MEK and RSK, which constitute the MAPK cell proliferation signaling, promoted the
ubiquitin—proteasomal degradation of P—glycoprotein (P—gp), a multidrug resistance protein. Thus, inhibition of MAPK pathway is a key
strategy for overcoming resistance to anticancer drugs mediated by P—gp; however, the effects were limited in treatment with single
inhibitor. In this study, we investigated the combined effect of an MEK inhibitor trametinib and other molecular targeted drugs related
to MAPK pathway.

Inhibitors against tyrosine kinase receptors, erlotinib (EGFR inhibitor), lapatinib (EGFR/HER2 inhibitor), vandetanib (VEGFR/EGFR
inhibitor), vatalanib (VEGFR/c—KIT inhibitor), or foretinib (c—MET/VEGFR inhibitor), increased the expression of P-gp, and
combination of these drugs antagonized the downregulation of P—gp by trametinib. These results are thought to be due to the
negative feedback of the MAPK pathway. Similar results were observed in multi—kinase (axitinib, pazopanib, sorafenib, sunitinib,
dasatinib), BRAF, PI3K, PKC, and HSP90 inhibitors. From these findings, inhibiting the upstream of MEK was not suitable for reducing
the expression of P—gp. Finally, the combination study of trametinib and an RSK inhibitor BI-D1870 was performed. Decreased
expression of P—gp was observed when treated alone at the same concentration as in the previous study, and the combination further
decreased P—gp expression. In addition, sufficient decrease in P—gp expression was observed even when used at a concentration of
1/5 to 1/10 of the general use. We would investigate cytotoxicity and sensitivities to anticancer drugs by combining MEK and RSK
inhibitor in future.
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