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Development of small molecule ligands to inhibit expansion of CAG trinulceotide
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Trinucleotide repeat disease is a group of neurodegenerative disorders, due
to excessive elongation of 5"-CNG-3" (N = A, C, G and T) repeat sequences iIn genome. We previously
developed a small molecule NA and NCD, which strongly bound to AA and GG mismatches in CAG and CGG
repeats with 2 : 1 stoichiometry and high cooperativity, respectively. Based on those results, a
series of DNA binding molecules NA-Cn-SH and NCD-Cn-SH in which the mismatch binding domain and a
thiol moiety are linked via a linker were developed. Those thiol derivatives oxidatively dimerized
under aerobic conditions. The reaction rate of the dimerization was dramatically accelerated in the
presence of corresponding repeat DNA. These results suggested that NA-Cn-SH and NCD-Cn-SH
selectively accumulated on targeting repeat DNA, resulting in the formation of a dimer with higher
thermal stability, and are attractive for the chemical biological studies focusing on trinucleotide
repeat diseases.
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RP-HPLC profiles in the presence of DNA (5'-d(TCAA UAG
TCAA)-3'). The absorbances of 260 nm were monitored by PDA.
Reaction conditions: DNA (5 pM), sodium cacodylate buffer (10 mM,
pH 7.0), NaCl (100 mM), internal standard (*:adenosine 20 pM).

HPLC conditions: C,g-endcapped column, A: 0.1 M TEAA, B:
CH;CN, gradient 0.5%/min.
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RP-HPLC profiles in the presence of DNA (5-d(TCAA CGG
TTGA)-3'). The absorbances of 260 nm (black line) and 330 nm
(blue line) were monitored by PDA. Reaction conditions: Ligand (0
or 40 pM), DNA (5 pM), Na cacodylate buffer (10 mM, pH 7.0),
NaCl (100 mM), internal standard (*:adenosine 20 uM), and ZnCl,
( 0 or 40 pM). HPLC conditions: C,g-endcapped column, A: 0.1 M
TEAA, B: CH,CN, gradient 0.5%/min.
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RP-HPLC profiles of NCD-C4-SH in the presence of 5'- (CGG)9-3 repeat DNA in
aerobic conditions at 37 °C after (a) 0 and (b) 4 h detected at 260 nm. Reaction
conditions: NCD-C4-SH (40 uM), 5’-(CGG)9-3’ (5 uM), sodium cacodylate buffer (10
mM, pH 7.0), NaCl (100 mM), internal standard (*, adenosine 20 uM), and 0.1%
Tween20. HPLC: 0.1% TFA and MeCN were eluted 1 mL/min through an ODS-end-
capped column. The percentage of MeCN was changed from 0 to 40 gradually for 20
min. The eluted compounds were detected at 260 nm by PDA. (c) Plot of
[NCD-C4-SH] in the absence of DNA (red) and in the presence of NaCl (100 mM)
and 5'- (CGG)9-3' (5 uM, blue) or 5’-(CAG)9-3’ (5 uM, green).
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TTGA)-3’/3’<(AGTT GGC AACT)-5" in the absence or the
presence of each compound were measured in 10 mM sodium
cacodylate buffer (pH 7.0) containing 100 mM NaCl, and
0.1% Tween 20. "Atm = tm - tm (w/o ligand).
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UV-melting profiles for the 5 yM DNA 5'-(TCAA CGG TTGA)-3" 3'-
(AGTT GGC AACT)-5' in the absence or the presence of each
compound were measured in 10 mM sodium cacodylate buffer (pH
7.0) containing 100 mM NaCl, and 0.1% Tween20. NCD-C6-SH
(blue) concentration was 40 and 60 pyM TCEP was added.
(NCD-C6-S)2 (red) concentration was 20 pM.
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