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Professor Sugiyama's research interests involve the bioorganic chemistry of nucleic acids. Using the tools of synthetic physical organic chemistry and
molecular biology, the Sugiyama group is defining the chemical principles underlying the recognition, reactivity and structure of nucleic acids. There are no
other research groups on such a general and fundamental aspect of nucleic acids as a substance.The group utilizes a chemical approach in following areas:
Molecular mechanism of DNA modification by DNA base alkylation, hydrogen abstraction and charge transfer. Design of highly efficient sequence-specific DNA
acting agents based on understanding of the action mechanism of antitumor antibiotics. Design of unnatural nucleic acid for understanding of nucleic acid

structure and function. Development of a method probing DNA local conformation in vivo. The long-range goal is creation of artificial genetic switches for
targeted cell differentiation and treatment of many diseases. 3
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> Introduction

All cells make close contact with the extra-
cellular matrix (ECM), The ECM is well known
for its ability to provide structural support for
organs and tissues, for cell layers in the form of
basement membranes, and for individual cells
as substrates for migration. The role of the
ECM in cell adhesion and signaling to cells
through adhe-sion receptors such as integrins
has received much attention and, more recently,
mechanical characteristics of the matrix
(stiffness, deformability) have also been
recognized to provide inputs into cell behavior
Thus, ECM proteins and structures play vital
roles in the determination, differentiation,
proliferation, survival, polarity, and migration
of cells. membrane
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B % Name Sequence
e X A-n 5'CGTTAGTTCA-3'
B-n 3.GCAATCAAGT-5'
A3X 5.CG TXT AXG TXT CA-3'
B4X 3.GCXA AXT CXA AXGT-5'

S A3X-A  5-CG TXT AXA TXT CA-3'
gj’»{“ A3X-C  5-CG TXT AXC TXT CA-3' 5, . [
A3X-T §-CG TXT AXT TXT CA3' Q4 (7 ™
P-n 5.GTATGCATAC-3' 5@‘: X
P2X  5-GTXATGCAXTAC-3' 0-p-OH
P4X 5.GTXATXGCAXTAXC-3' L
Open Hp6X  5-TTXGTXTAXCCAGTTTTCTGXGTXAAXCAA-3'
Hp-n  5.TTGTTACCAGTTTTCTGGTAACAA-3'
b Duplex A3X /B4X: ‘
) 1 2 3 4 5 Mn Native duplex Azobenzene-modified
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Small 2009, 5, No. 15, 1761-1768
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AAC
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A Catalytic AAGAAGEATGYA Ayc Tya Ayc-y  fransform
c loop uclchuC’i‘.Ac Xt cka Tt e- 5 Hairpin forms
GATCGGAGGAAG No cleavage 30 min 3h
RNA Dz7X Dz7X
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C.. G G ' /GT
¥ © Catalytic C} .
A loop A 5'
CATCG B=A G orU &
b) EL);B )‘ — gt
R-GU: 5-FITC-AGGAAGAA G UCCUUCAG-3 O=P-OH
R-AU: 5-FITC-AGGAAGAA A UCCUUCAG-3 3
R-UU: 5-FITC-AGGAAGAA U UCCUUCAG-3'
wDz: 5-CTGAAGGAGGCTAGCTACAACGATTCTTCCT-3
DzT: 5-CTGAAGGAGGCTAGCTACAACGA T TTCTTCCT-3'
Dz7X: 5-GTXTAXGTXTCACTGAAGGAGGCTAGCTACAACGATTCTTCCTTGXAAXCTXAAXC-3'
DzT-7X: 5-GTXTAXGTXTCACTGAAGGAGGCTAGCTACAACGA T TTCTTCCTTGXAAXCTXAAXC-3'
nDz-2T: 5-GCCGTTAGTTCA T CTGAAGGAGGCTAGCTACAACGATTCTTCCT T IGAACTAACGGC-3' Angew. Chem. Int. Ed. 2010, 49, 2167 2170
nDz-6T: 5-GCCGTTAGTTCA TTT CTGAAGGAGGCTAGCTACAACGATTCTTCCT TTT TGAACTAACGGC-3'
nDz-12T: 5-GCCGTTAGTTCA TTTTTT CTGAAGGAGGCTAGCTACAACGATTCTTCCT TTTTTT

TGAACTAACGGC-3' 8



> Result and Discussion
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