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Development of novel clinical compounds for treating lung squamous cell
carcinoma via academic drug discovery
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We developed a novel leading compound termed iMDK, a specific inhibitor of
midkine, which is a cancer-specific cytokine (PLoS One. 8: e71093. 2013). In this study, we
optimized this leading compound with the technical support of Basis for Supporting Innovative Drug
Discovery and Life Science Research in Japan Agency for Medical Research and Development. Candidate
compounds were selected from the University of Tokyo"s compound library and analyzed for their
anti-tumor effects using a cell viability assay that quantified the amount of ATP indicating the
presence of metabolically active cells. These results led to the identification of novel compounds
that inhibited the growth of lung cancer cells, including lung squamous cell carcinoma, more
effectively than the normal lung cells.



Muramatsu et al. J. Biochem.
132: 359-71. 2002

(Curiel DT et a. Cancer Res. 60: 4305-10. 2000)

4 4
iMDK
Phosphoinositide 3-kinase (PI3K)/AKT
PL0S One. 8: €71093. 2013, Exp Cell Res. 335:
197-206. 2015, Anticancer Res. 36: 2775-81. 2016 iMDK
invitro
2 PI3K
iMDK
1 uM
BINDS 2017 4
BINDS
iMDK
BINDS iMDK
HCC95 H441 ATP

viability



Day 1 HEIERMAEAF: © HCOCOS T6welll“lwelldsfzk SoofE/souL
Hadl  S6welllZlwell#ii-t 1000500 THEC.  (n=3)
Day 2 BEREFIFN - lwel@ -Usnul TRAEFTHEANEST S, EEA R TOEOSEY.

10pm lpm 0.5pm U.lpn‘l‘
(20um ) (2um*) {lum ) (0. 2um ")
2 DMSO 36ull= DMSO 2ull= DMSO 4ull=
HERER 10mnAd BEF0.aul 2urad 3R UL TuhADEER1UL
FhfhLtoounisizosau o AR,

Fwell S0uL T DEMT S, (FEIEEEL MO ERITENIL. TOLHELBIETRERELTLG )

Day & BHIFT0 506, viabilityFPromegait CellTiter-Glo® 2.0 Iz THE

2 (mM) (ML) (M) (H441) (HCC95) (NHLF)
1001 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 1.049 0.931

1002 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 1.077 1.001

1003 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 0.990 0.994

1004 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 0.891 1.082

1005 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 0.946 1.073

1006 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 1.117 1173

1007 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 *0.555 *0.202 1.007
1008 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 1.047 1.035

1009 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 0.684 1.148

1010 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 0.690 *0.194 1.001
1011 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 0.616 1.003

1012 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 0.670 1.129

1013 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 0.686 1.203

1014 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 0.559 1.196

1015 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 1.307 1.039

1016 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 1.262 1.012

1017 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 1.087 1.098

1018 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 0.846 *0.867 0.895
1019 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 1.316 1.145

1020 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 1.169 1.100

1021 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 1.101 0.967

1022 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 1.061 0.902

1023 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 1.022 0.981

1024 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 1.128 0.946

1025 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 1.103 1.010

1026 10 5 CellTiter-Glo Luminescent Cell Viability Assay 05 1.020 1.023

1027 10 5 CellTiter-Glo Luminescent Cell Viability Assay 0.5 1.030 0.964

1028 10 5 CellTiter-Glo Luminescent Cell Viability Assay 0.5 0.976 1.015

1029 10 5 CellTiter-Glo Luminescent Cell Viability Assay 0.5 0.939 0.979

1030 10 5 CellTiter-Glo Luminescent Cell Viability Assay 0.5 0.927 1.015

p<0.01 ctrl (DMSO )
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