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1. Development of DNA binding molecules for chemical biology and biotechnology

Development of small molecules that target DNA mismatch
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2. Regulation of RNA structure and function by synthetic RNA binding molecules

Artificial RNA switches for strand cleavage
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Naphthyridine Carbama(e Tetramer Targets pseudo-knot RNA
(NCTn) containing a CGG/CGG site

Screening of RNA binding molecules Regulation of RNA biogenesis
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RNA binding molecule induced tertiary structure
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3. Chemical biology studies of triplet repeat diseases using DNA binding molecules

Trinucleotide repeat diseases Control of secondary structures by repeat-binding molecules
. Friedreich’s Huntington’s Myotonic G-C G=C
Fragile X syndrome ataxia disease Dystrophy type 1 Hairpin formation caused by Xg; gx Gg: gG &
i repeat expansion x X 6 G G
d(CGG), d(GAA), d(CTG),  [JFul mutation p p ¢ e -
>200 d(CAG), 50-1000 [[] Premutation 6c Yoo CGZC* G:GG -
X X XX - -
50-200 40-100 38-49 [JNormai Hairpin §u¢ c-o
6-36 5-37 X X LY ’Gx
N , CXG  CXG-- = -
5 — | — e d(CXG)n ——
5-UTR ORF 3-UTR Single strand ~ d(CXG)n d(CXG)m
g
(untranslated region) (open reading frame) n<m
Development of repeat-binding molecules Small molecule induced repeat contraction
ANX, 0 QO]
/(NIANJ\H\L ):N NJ\uJLO”\L -NA +NA
N ni NA NH NCD +400
A \( o o m>n d(CAG) W |emmmmen| |ge ma=o
epeat - -
N r Y p— oo
CAG repeat DNA-binding molecule  CGG repeat DNA-binding molecule Replication g
PN PPN o o Transgrip(ion I:‘> &
ol AL, GG - ‘ v uMuJ\/\u,\)Lu,\/\u S | + ‘ g
H H =N Ny e — — = E
MCND B DDAP st = . B SIS IS 5 )
GAA repeat DNA-binding molecule CUG repeat RNA-binding molecule Change of repeat number




