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Artificial quadruplex formation by novel modified nucleic acids for chemical
regulation of gene expression
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Recently, regulation of gene expression by quadruplex formation of DNAs and
RNAs had been reported, and relationship between the kinds of disease initiation and nucleic acid
structures is beginning to be discussed. In this project, novel modified oligo nucleotides which
recognize target genes specifically by formation of intermolecular quadruplex were developed in
order to regulate gene expression artificially.
In the case of G-quadruplexes, developed modified oligo nucleotides enabled to control topologies
and stability of the quadruplexes by their sequence design, and their controlling ability of gene
expression by target specific formation of quadruplex was confirmed.
In the case of quadruplex of cytosines, we clarified the importance of interactions between loop
bases for their thermodynamic stabilities. Although synthesized modified bases stabilized the
quadruplex structures, the stabilization effect was not sufficient to control gene expression by the
quadruplex formation.
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Hetero Intermolecular Quadruplex
Inducer: HIQI
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ODNA1: 5-A-GGG-TTA-GGG-TTA-GGG-TTA-GGG-3’
ODN2: 5-A-GXG-TTA-GGG-TTA-GOG-TTA-GGG-3’
ODN3: 5-A-GGG-TTA-GGG-TTA-GXG-TTA-GOG-3'
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NaCl KCl
NaCl with 20 wth KCI with 20 wth
PEG200 PEG200
ODN1 57.3+1.0 62.2+0.0 67.1+0.0 74.8+1.0
ODN2 56.7+0.2 58.4+0.3 51.3+0.2 51.8+0.2
ODN3 48.5+0.3 57.6+0.7 59.5+1.4 66.8+1.7
1) pH7.0 20wt
10 mM Na,HPO, 1 mM
Na,EDTA 10 mM K,HPO, 1 mM K,EDTA
DNA 5, 20, and 40 uM
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Cc
T1: 5-GCCGTTTCGT-
CAGAG-AGAGCACCGA-GCCTAGTTCG-
TGTCATCTCC-TATAGTGAGT-CGTATTAGTG-
ATC-3
T2: 3-CGTAGACAT-GGG-AAT -5
Q1: 5-GGG-TT-GGG-TT-GGG- -3
Q2: 5-GGX-TT-XGO-TT-OGG- -3
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G-G: 5-CCC-GTTG-CCC~(T):-CCC-GTTG-CCC-3'
TT.  5-CCC-TTTT-CCCH(T)-CCC-TTTI-CCC-3!
G-A:  5-CCC-GTTG-CCC~(T);-CCC-ATTA-CCC-3'

C DNA

T-n
G-6

pH6.5 C
D

A5 P A5 DD T, AT, ©
[kcal mol*] [kcal mol*] [°C] [°C]

G-G  1.51+0.28 1.83 31.3+1.2 +7.8
T-T  1.56+0.38 1.88 30.7+£1.2 +7.2
G-A -0.32+0.17 0 23.5+0.8 0

1) pH6.5 10 mM Na,HPO, 0.1 mM
Na,EDTA DNA 1,
5, and 50 pM

2) -4G°%s 298 K (25 °C)

3) -AAG AT, G-A
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EZH2-T 3-CCCTGCCC-TGTCT-GTGTT-CAACC-A-5
Cl 5-CCCTTTTCCC-ACAGA-CACAA-GTTGG-T-3

Cl-O01 5-OCCCTTTTCCC-ACAGA-CACAA-GTTGG-T-3
b Cl-02  5-°COCCTTTTCCC-ACAGA-CACAA-GTTGG-T-3'
oC Cl-02t 5-°CCCTTTTCCOC-ACAGA-CACAA-GTTGG-T-3'
C
DNA
DNA
EZH2 C
Cl Cl C
°c CI-01,
Cl1-02, CI-02t
Cl EZH2-T
°C
Cl T, pH7.0 18.9°C
°c
CI-02t
T, +2.5°C
°c
T 55 °C
pH7.0 C
i)
nCO G
Name at 295 nm at 260 nm
C ) ( )
EZH2-T + CI 18.9 55.1
EZH2-T + CI-01 20.1 53.8
EZH2-T + CI1-02 19.5 56.8
EZH2-T + CI-02t 21.4 56.9
1) pH7.0 10 mM Na,HPO, 1 mM Na,EDTA
DNA 1.5 uM
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