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Development of a selective inhibitor against Na+/H+ exchange transporter 5
(NHE5), which is a target candidate molecule for gastrointestinal cancer.
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In this study, we aimed to develop a selective inhibitor against Na+/H+
exchange transporter 5 (NHE5), which is a target candidate molecule for gastrointestinal cancer. We
attempted to develop a novel NHE5 selective inhibitor with 18 derivatives were designed and
synthesized by introducing various functional groups to the phenyl group of amiloride derivative
UTX-138 using the method of structure-activity relationship. Regarding NHE1 and NHE5 inhibitory
activity, UTX-143 showed the highest NHE5 inhibitory activity and NHE5 selectivit. Next, UTX-143
showed cytotoxic activity, cell invasion inhibitory effect, and migration inhibitory effect against
HT-1080 human fibrosarcoma cells. On the other hand, the antiproliferative effect of UTX-143 on
normal human skin fibroblasts was very weak. Based on the above results, we succeeded in develop a
novel NHES5-selective inhibitor UTX-143 that has tumor-specific antiproliferative,
invasion-inhibiting, and migration-inhibiting effects.
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in vitro NHE amiloride 5-(N,N-
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In vivo NHES
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GP2-293 NHES
TE8
TMK-1 spinfection G418
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10 30 ul 2 mg/ml (Cell Matrix I-A,
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8:R=pFy. 14% 9:R=p-Cl:y. 19%
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Compound R ICsoxmes (MM) @ ICs0 ey (RM) ® NHES selectivity© YKM1-86 8 YS5-77
7 (UTX-138) pH 159 500 (44.2%) >314 11 TMK-1
8 p-F 30.1 20.9 0.694
9 p-Cl 5.58 100 (41.4%) >179 NHE5
10 p-Br 10.0 (44.2%) 50.0 (30.1%) HT_1080
11 2,4-Cl 4.75 100 (27.7%) >21.1
12 p-CF; 8.83 10.0 (21.0%) >1.13
13 2,4-CF, 20 300 (48.4%) 13.6 NHE
14 3.5-CF; 4.54 7.62 1.68
15 p-SO,CH, 100 (18.5%) PS120 AP-1
16 p-CN 100 (0%) NHE1
17 (UTX-143) p-Me 311 249 80.1
18 o-Me 434 201 4.63 NHE5
19 m-Me 30.1 500 (42.8%) >16.6 i nv i tro
20 p-OMe 100 (0%)
21 p-Et 16.2 18.5 1.14 (1)
22 p-Pr 18.3 100 (19.6%) 5.46 NHE HMA
23 p-iPr 69.5 7.40 0.106
24 p-tBu 11.1 41.7 3.76
1C50 35-55uM
HT-1080  TMK-1 NHES
UTX-138 UTX-143 8 TMK-1
NHES UTX-143
TEL1 TE5 TE6 TE9 TE10 TE11l TE15
KES UTX-143  in vitro TE-1 TE-5
TE15 UTX-143 TE-1 TE15 NHE5
mRNA TE-10 NHES mRNA UTX-143
HDF
2 UTX-143 HT-1080 NHE1
NHE3 NHES mRNA HVA HT-1080 1Cso 14 pM
ICo  13-24 M UTX-
138 1Cso 40 pM UTX-143 1Cso 15 pM
1Cso 100 uM NHES mRNA
UTX-138 UTX-143 8 HT-1080
MMP-2 in vitro
UTX-143
MMP-2 YKM1-86 UTX-143
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