(®)
2017 2018

AP

Development of anticancer drug based on AP site repair inhibition

Abe, Yukiko

1,800,000

AP

AP AP
AP

DNA AP
AP AP AP
AP

In this study, we investigate the new AP site-binding ligands having
thioguanine unit and polyamine unit. the thioguanine ligands formed the hidrogen bonding with
complementary cytosine base and stabilized the duplexes having AP sites analogue. In the experiments

of thioguanine ligand using the duplexes having AP sites, it was indicated that the thioguanine
ligands promoted the cleavage of AP sites by b-elimination followed by formed the covalent bond with
the b-eliminated product of AP sites. We expect that the adducts of thioguanine ligand with the
b-eliminated product to work as the 3"-block and that the blockage or modulation of the AP site
repair pathway may enhance the antitumor efficacy of DNA alkylating agents in combination with the
thioguanine ligands.
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Cell viability and IC50 values were determined with curve-fitting
[Drug], M analysis (nonlinear regression curve, variable slope) provided by
GraphPad Prism4 software.
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a) b) c.f. Abe Y. et al. Bioorg. Med. Chem. 2012, 20, 3470-3479 c) n = 1; 1,3-dibromopropane, K,COj3, dry DMF, rt,
74%, n = 3; 1,5-dibromopentane, K,COj3, dry DMF, rt, 93% d) 2-amino-6-chloropurine, K,COs3, dry DMF, 0 °C — rt,
n =1; 82%, n = 3; 74% e) thiourea, EtOH, reflux, n = 1; 73%, n = 3; 80% f) thiophenol, K,CO3, dry DMF, rt, n = 1;
94%, n = 3; 91% g) 0.5M HCI/MeOH, rt, n = 1; quant., n = 3; 78%
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UV-melting curves were measured in 10mM HEPES-NaOH buffer (pH 7.0)
containing 100mM NacCl at a scan rate of 1°C at 260 nm in the absence
and presence of SG-ligands. [duplex ODNs]: 2uM, [SG-ligands]: 20uM.
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HPLC conditions:
Column : Waters X Bridge C18 3.5 um 4.6 x 150 mm; column oven : 50°C; UV monitor : 254 nm; flow rate : 1 ml/min;
solvent :A) 0.1M TEAA buffer (pH7.0), B) MeCN; B conc. : 4-14%/15 min
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The reaction was performed using 100nM duplexes at 37°C in the presence of 10uM SG-ligands and the products were
resolved by 12% denaturing polyacrylamide gel electrophoresis containing 8 M urea at 25 mA for 40 min. The gel was
visualized by FAM fluorescence using LAS-4000.
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HPLC conditions:
Column : Waters X Bridge C18 3.5 um 4.6 x 150 mm; column oven : 50°C; UV monitor : 254 nm; flow rate : 1 ml/min;
solvent :A) 0.1M TEAA buffer (pH7.0), B) MeCN; B conc. : 5-18%/20 min

2,000 8,000
3713.941
1,500 1 6000 | 3713608
5 5
5, 3830.181 S
» 1,000 » 4,000 3830.834
5 5
= = 4179119
= 500 Ca150.717 = 2,000 Crsis
W I
0 : 0 :
3500 3900 4300 3500 3900 4300
[o] m/z o mz
5’ FAM-GTTGGAGCTG—0-P-0 5’ FAM-GTTGGAGCTG—O-P-0
" \5.;“1 " \gi;
HO HO
")IN,R L
H H H
HzN’L\N N~ _N._~_N_~_NH, HNNHN N N~ N,
Exact MS 4150.87253 Exact MS 4178.90385

B 4 SG-ligand I2&% AP Y MM RGO ZERKZELE KU HF O MALDI-TOF/MS f##HT

INHOFRERNG, FOVEKVKINC X 50 CRIE SN H LSy Rik AP Y1 OB-Hiif
Wr F 23 SG- ligand DF ATV = )VEML & AN L 0 IEREEE TR LT ) 77 v R
RThLHRMEN RSNz, L, FADVR=L &2 Gligand ICBWTHDF
NTIHEH D b ODRBEOINEE — 8T 2HEE — 7 BRI TE D, _0)$75>%B it Ffe e
Jr & OIEFFEETRNLT ANV AR =N 72 1 Tl < SGrligand 36 £ Y G-ligand (23:5@ 75
2NT I ETHEI -~ TWDEEZLND, £72. SG-ligand(C3) & 8G-ligand(C5) )i
Mg 2 & 7 VESIKE), HPLC 24T, MALDI-TOF/MS f##T £ 0 35352 SG-ligand(C5)
DIEBENEZZBND, ZHux, AP A NNTOFA T T = HOBHENEEL TWD
EEZBND, ABFZE TR LB SG-ligand I AP ¥4 %4325 ODN & tMEZ LIS
HERESEEAR LB-WBEWT RSz U T Fa=y NEMINd5FE0 6, KVilEe 37 m v
JERBEBEZLI, RO BHIET 5 AP Yo MEBEREZ I LR ARIB IO
PLB AN RIEEFN~DORICHT- WV FHTH D EE 2 HND,

5. ERFEEKmILE

R— b=
http://bioorg.phar.kyushu-u.ac.jp/index.html

6. HFFERERE



