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To_create novel kinesin spindle protein (KSP) inhibitors highly selective
for cancer cells, we optimized the amino acid moiety of S-Trityl-L-cysteine derivative 1 using in
silico modeling. Molecular docking and MD simulation were performed to investigate the binding mode.

Consistent with the results of SARs, we found the amino group plays an important role to stabilize
the interaction. Based on these findings and the structure of GSH a substrate of y
-glutamyltransferase (GGT), we designed the prodrug, N-y -Glutamylated derivative 2 which could be
hydrolyzed by GGT to produce 1. GGT is overexpressed on the cell membrane of various cancer cells.
The KSP ATPase inhibitory activity of 2 was lower than 1 and LCMS analysis indicated 2 was converted

to 1 only in the presence of GGT. Cytotoxicity of 2 was significantly attenuated in GGT-knockdown
A549 cells. Those results suggest that 2 could be a promising prodrug that selectively inhibits the

proliferation of GGT-expressing cancer cells.
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Scheme 1. Synthesis of amide derivatives.

1
oxazolidine-2,5-dione 2
Scheme 1
(3)
1 KSP
KSP ATPaselCso nM Tablel
Boc KSPATPase 3
MD

Table 1. SRAs of 1 derivatives

KSPATPase  HCTILI6

Compound R ICso ((M)  Glgg (nM)
1 (Lead) OH 14 28
3 NH(CH. ). OH 89 64 Bos, W
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4 NH(CH:):NMe 68 111 KSP ATPase IC, > 630 nM
5 NH(CH:)-Morpholine 92 87 HCT116 Gl > 1000 nM
6 NH(CH. ). Piperidine 131 196 E43. 1MN-Bocit
1 KSP
1 KSP
(4) KSP 1
GGT
1
1
4  y-glutamyltransferase (GGT)
(GSH)
GGT GSH
GSH 1
GSH GSH B4 L BMT Y A2
Glu-Cys
GluCys
HoN S
et g We,
o OHO CFs
7
Scheme 2. Synthesis of 7
Glu 1 TFA
7 Scheme 2
7
7 KSP ATPase (KSP ATPaselCso: 239 nM) 1 KSP
7 GGT 1
LC/MS 7 GGT 5
R \ 30e1{ GGT- | GGT + I
‘}Q ompoun | ]
\; gGTp(+/-)d T aoe ! ” 1 "‘ \‘\ !
/ buffer ) | ‘ ‘ |
\/Ihr 1.0e-1 !\‘ \“[\l
LCMS J | g =
1000 1500 20 ' 1000 1500 20

B5 L AYTEGGTHRMBY - L DLCMSERATHER Time (min)



1 GGT
Ab49 siRNA GGT
7 WT 6
1.6
KSP A549 H460 14
Comp. ATPase (GGT high) (GGT low) glz f\l_i——x\l/x
ICso (nM)  ICs0 (NM)  ICs0 (NM) < i B
2! :
1 22 40 15 Zo08
kS
> 06
7 239 805 596 o4 ‘
o Non-target siRNA
ratio (7A)  10.9 20.1 39.2 0'5 ——CGTSIRNA P = 0.0001
0.03 0.1 0.3 1 3 10
6 17 Conc. (7, nM)
7
(%)
in silico MD 1
KSP 1
Antibody-Drug Conjugate (ADC)
payload ADC
KSP payload
1 PEG Linker-Payload 13
Scheme 3
NSO N BocO N/\/O\/\o/\/NHBoc &/\/\/ﬁf b
8 1,4-Dioxane, 95%y. 9
&/\/\/WN\/\O/\/O\/\NHZ R
DCM, 91%y. DCM, quant Q
1 HO
HATU O
DIPEA &W\/YN\/\ /\/o\/\N)Sﬁ
DMF, quant DCM, quant NH, O
13
Scheme 3. Synthesis of ADC Linler-Payload 13 FaC
8 Boc NHS
10 TFA 11 Boc
1 12 HATU Boc
Linker-Payload 13
HCT116 MTS
72 13 Glso 590 nM ADC  Linker-Payload
13
Cys conjugate ADC
(6)
KSP in silico
MD KSP
GGT
7 in vitro 7
ADC Linker-Payload
KSP

KSP



2 1 0 0

Hideshi Yokoyama, Jun-ichi Sawada, Kohei Sato, Naohisa Ogo, Nanami Kamei, Yoshinobu Ishikawa, 3
Kodai Hara, Akira Asai, and Hiroshi Hashimoto
Structural and Thermodynamic Basis of the Enhanced Interaction between Kinesin Spindle Protein 2018

Eg5 and STLC-type Inhibitors.

ACS Omega

12284 12294

DOl
10.1021/acsomega.8b00778

10

2017

Chemical Biology

15-15

DOl

7 0 1

Taiki Ichida, Ryota Fukai, Yumeka lkeda, Naohisa Ogo, Nao Miyoshi, and Akira Asai

Design and synthesis of novel linker-payload with S-trityl-L-cysteine derivative for antibody-drug conjugates

24

2019

S-trityl-L-cysteine (STLC)

37

2019




M KSP

140
2020
ADC STLC linker-payload
140
2020
13
2018

Ryota Fukai, Naohisa Ogo, Masayoshi Yamane, Nao Miyoshi, and Akira Asai

Structure-based design and evaluation of cysteine derivative prodrugs targeting cancer cells utilizing g-glutamyltransferase
activity

The 4th International Conference on Pharma and Food (ICPF2018)

2018




Eg5

137

2017

https://w3pharm.u-shizuoka-ken.ac. jp/~tansaku/index.html




