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The expansion of trinucleotide repeat (TNR) sequences in human genome caused more than 40

hereditary neurological disorders. The CAG repeat in the coding region of protein huntingtin
caused Huntington disease. The toxic RNA, CUG repeat lead to Myotonic dystrophy type 1.
Trinucleotide repeats RNA was an important target for drug development. To develop small
molecules targeting the trinucleotide repeats, and to analyze the binding assay of repeats was a
promising approach for treating these neurclogical disorders.

In Chapter 1, We designed, synthesized, and carried out the binding assay of 2,9-diaminoalky
substituted linker-1,10-phenanthroline (DAP), which selectively bound to r(CUG), repeat. DAP
bound to r(CUG)n repeat in vitro by effecting the relative translational efficiency in dual-reporter
luciferase assay. The structure-relationship study and simulation study gave the critical
information of the proposed binding model, which DAP might be bind to r(CUG), repeat of U-U
mismatch region. DAP could be used as a lead motif for molecular structure modification. The
modified dermic molecule DDAP was developed in Chapter 2, which dramatically increased the
binding affinity of r(CUG)n repeat. Dermic molecule DDAP improved splicing defects in DM1
cell culture. DDAP was developed as a potential drug to figuring out the DM1. A systematic
structure-binding study of NA to CAG repeats was conducted in Chapter 3. One derivative NBzA
modified by incorporating an additional ring to the azaquinolone was found to bind to CAG
repeat. All studies suggest NBzA is an important molecule for further improvements to achieve
higher affinity and selectivity to r(CAG)n repeats. In Chapter 4, a series of phenanthroline
dimeric molecule was developed. One derivative APCD selectively bound to d(CCG)n repeat.
The molecular design, synthesis, and study of new molecule, 2-aminophenanthoroline selectively
stabilized Cytosine-bulge containing duplex DNAs was described in Chapter 5.
2-aminophenanthoroline binding unit was a novel effective molecular element for the binding to

single nucleotide bulge and base mismatch.
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1) CUG U ¥ — MFEDTFORIFRVUER

BT R E O —>TH B Myotonic Dystrophy type 1 (DM1) FEEDCERE & 25 CT6 V¥ — N OEFTEHTH
BCUG UE—hE, X754 FETFThHS MBNL] %% 0 ikde Toxic RNA & LTHEAET 5. MBNLI LA L
TCU6 VE— MIREATHES T, DM OFE, EROUBLARERET HFHEEZHF-. PHER
2, 9-dialkylaminophenanthroline (DAP) SE A # e, L. ZOHFL CUG Y~ M LOFMEEREZRE S
5 X 36 E (SPR)., BMREEE(L, CD 222 b, HERSRMABLSH. ESI-TOF-MS 2 LIk M L.
DAP 25 CUG J B'— MEHATHZ EZHOMTLE, S, CUG Y E— F~O#EFRIETHRER~OBEE
Bt B HIC, Renilla A7 27— FLRhEAAV T2 F—FPOMIZY = bRFIZBALEVE—FT v
A FZAENS.EF, DAP @ CUG U ¥~ FREA~OHEEHE Y U — F THROBREMH TS LWL LE, &
7o, WHBEAWEDERIZLY, 2007 I ) FTAFABRERCGC Y E— P DORBSICLBETHE I LERL
e

2) CUG Y ¥'— MEEZFDER

BEEILDAP D CUG Y B — b~DEAR. £PERZHAFETLILTCR IR LHIL, JVBVWEESEOER-
BN FOEBEAMEL, DAP O RKDAR L T OERTEMEED L, AR LAELEHOM, DIAP IX CUG Y ¥—
FEBEER LY —%2 WD SPRAFICL D, BT EoMBEER 51 oM 2777, CUIG Y ¥'— MEEFFT
FEH-LEHbMR LI, &BbIT., DDAP X DM1-#JEE F T BV T, Atp2al splicing IZHi} 5 Exon 22 DA ¥
v ERETADRERTIEEALMICLE,

3) CAG Y ¥ — M DT OHR

CAG U ¥— hEEATHSHTF NAILSWT, HEEERBEEEMICRI L, FERBPMAEZILA L/ NBzA 25K
L. TOLEEBEMODENCAG VU E— FDNA & CAG U~ FRNVATRERLZLEFHLMIILL,

4) YU ARALVEASTFORIM

ZREOY PV ALTRESTERY., AHL. SREORES A VERCHRNTHLILETFLE,

LEORER. FIRZUAFRIE— MEREHSDNARNA D B — FEHATH IS TFOSHMRHICESD
BREAERSERZERTALAMIE, T0LI RS FRERRANTESZ I LEEREL T . R{FHHTE D,
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