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Development of anticancer therapy for urological malignancy using GGCT
inhibitors
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GGCT (?amma—gIutamylcyclotransferase) is known to be one of cancer-promoting
proteins. In this study we planned developing the low molecular compounds that can inhibit GGCT
function in cancer proliferation. Among the 40 compounds we designed, GA (N-glutaryl-L-alanine)
showed the highest GGCT inhibition efficiency. However, since GA had low cell membrane
permeability, the diesterified compound, pro-GA, was designed for the purpose of enhancing membrane
permeability.
Pro-GA showed a significant inhibition on cell growth in MCF7 breast cancer cell, PC3 prostate
cancer cell and HL-60 leukemia cell. Intraperitoneal administration of pro-GA showed a significant
tumor growth inhibition in MCF7- and PC3-inoculated mice. Body weight loss and treatment-related
death were not observed in these xenograft mice.



calreticulin

(Kageyama, Clin
Chem, 2004 Iwaki, Cancer Sci, 2004
Kageyama, Int J Urol, 2009)

GGCT C7orf24
C7orf24
C7orf24
C7orf24 NIH3T3
RNA

Kageyama, Proteomics
Clin Appl, 2007 C7orf24
Oakley
Crorf24 vy
gamma-glutamyl
cyclotransferase (GGCT)
(J Biol Chem, 2008)

GGCT
Gromov
J Proteome Res, 2010
123
GGCT
GGCT GGCT
Uejima
(Anticancer Res, 2011)
40 GGCT mRNA
8.7
(HOS)
SiGGCT HOS
GGCT

HOS DNA

GGCT
Ohno
GGCT
NF-Y CCAAT

GGCT

FEBS J, 2011

GGCT

GGCT

J Biochem,
2013 Hama
EBC-1
needle-free jet injection
SiGGCT
Cancer Gene Ther, 2012

Y

GGCT y -
(GGT)

Frontiers in Pharmacology, 2014
GGT
GGsTop™,

GGT

RNA
GGCT

GGCT

(1) GG6CT
GGCT y -



(2) GGCT

®

*

GGCT

LISA-101 ChemBioChem, 2013

in vitro

in vivo

(1) GG6CT
GGCT

Che

inhibitory actiuty far GECT (%)

BEssBa8EE

LISA-101

m Pharm Bull, 2016 L-
GA

LISA-101&&5L :CTorf24 (GGCT) MEMMARMBROAS)—=0F

Inhibitory activity for GGCT activity

w1

N-glutaryl-L-alanine (GA)

(3R} 3-aminoglutalryt-L-slanine

234567 89NN MISEIIFINNRDMBID WA R MIS KT BIOL

s YIRS TE/BESSVILEAEEOFEEFEIER
¢ GAANRLM(GGCTE R EMFMETLI-

(2) GGCT

GA

289

GGCT

pro-GA
.3, C12H19NO7

GADS FEMICLUMRABITA R L

1. gFA 4 gKMP (AB-13BT) & MegHFAMED
r Av=H o gt e v
P , L 7
oo AT T MegHEAAN
\ u BYH v 5. PicgFAPic e Yepa
T 3. Me-gHFAMe xve L3 *
J Xre
qKFA QKMM  Me-giFAMe  GKMP  Pio-gKFA-Pic Lie-gKFA-MED Me-gKFA-AL

rm

2
:
:
L

v aocancs

®

pro-GA

GA

in vitro
GGCT MCF7
HMEC pro-GA
MCF7
(CHk®)
PBMC

HL-60

Pro-GAGHI RIS DR ROMETE

Pro-GA
MW, 2893

e

O

o Ay
L

GysHiNO;

r——

HMEC MCFT calls

. . . B-achin m——

‘ ¥ 3 1 G

2 o 1: Human mammary epithelial cell
1 20 MCFT {Breast cancer)

GGCT —

BTN p——

3wl

5: Peripheral blood mononuclear cel
2: HL-60 (Lewkarnia)

ChemMedChem, 2018

*

in vivo
MCF7
pro-GA
5mg/kg 2/

GGCT PC3

50mg/kg

Pro-GAIRREAIRSTY7AR TEHERRENHENS

The pro-GA could safely be administered in PC3 prostate or MCF7
breast tumor cells-bearing mice and Inhibit tumor growth
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Intraperitoneal administration of pro-GA in twice a week suppressed tumor growth.
No obvious systemic toxicity in pro-GA treated mice was observed
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