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Outside-edge binding DNA Intercalation Groove binding

Figure 9.1 Schematic representations of the three primary binding modes for ligand-duplex DNA binding. The
ligand is shown in red and the DNA chains are in black: (a) Outside-edge binding. (b) Intercalation.
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Fig. 2. Structures of a range of commonly studied intercalators (A) and minor groove binders (B).
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Hoechst 33258 comvenves Figure 9.14 (a) X-ray structure of the distamycin-d{CGCAAATTTGCG), complex (NDB: GDL003; PDB: 2DND).
Fenroes 8= 3= ppmiding (b) Exactiy the same complex solved using NMR, Note the different groove widths in the two structures
(Coordinates supplied by David E. Wemmer in a personal communication to 1. Haq and T. C. Jenkins)

Figure 9.13  Structures of some DNA minor groove binding ligands

Natropsin (PyPy) ImPyPy

Figure 9.15 Schematic representation of the specific molecular interactions that occur between (a) netropsin and

(b} a lexitropsin ImPyPy. Dotted lines indicate hydrogen bonds. Double-headed arrows represent
nonbonded van der Waals contacts. The curved line is the floor of the minor groove
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Figure 9.16 (a) The Dervan Pairing Rules, which describe how different combinations of imidazole (Im), pyrrole
(Py) and hydroxypyrrole (Hp) rings placed opposite each other can be used to distinguish all four types
of base pairs. (b) and (c) These pairing rules can be applied to target region of DNA with the sequence
5'-AGTACT (+ = dimethylaminopropylamine residue)
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FIGURE 2.17. Chemical structure of ethidium bromide.
Nucleotide
Intercalated eb ~~
v
Figure 23-30 Phosphate backbone
Model for binding of ethidium bromide to DNA. (a) X-ray structure of a 1:1 complex of ethidium and iodoUpA. Ethidiums are intercalated
(colored) between the base pairs of the dinucleotide phosphate duplex, and also are stacked at the ends. [After C. C. Tsai et al., Proc. Natl. Acad.
Sci. USA 72:628 (1975).] (b) Schematic representation of the structure in part a polated to an excluded-sit d DNA duplex. Note
that alternating sugar puckers destroy the dyad axis of the DNA but leave a C, axis between each set of base pairs, as shown. The pattern of
puckering also leads to a regular alternation of two classes of potential binding sites. (c) Two views of a more realistic model for the
ethidium-DNA complex, showing a kink and a displacement of the helix axis (the vertical bars indicate the local helix axis). [From H. M. Sobell
etal., J. Mol. Biol. 114:333 (1977).]
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o FIGURE 2.19. An ethidium-DNA-binding model constructed by utilizing structural infor-

mation obtained by X-ray crystallography of ethidium-dinucleoside monophosphate
complexes [54].
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FIGURE 2.1. Chemical formula of (a) proflavine, (b) acridine orange, (c) N.N-dimethylpro-
flavine, and{d) 9-aminozcridine. The numbering of the positions in the acridine ting is given in (d).

FIGURE 2.2. A conceptual drawing of the structurc of, and interactions within, an acridine-
DNA complex [3).

FIGURE 2.3. Crystal structure of proflavine-d(CpG) (3 : 2 ratio). The nitrogen and phospho-
rus atoms are black, and oxygen atoms are stippled. The dotted lines represent hydrogen
bonds [4].
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Targeting cancer genes — a novel approach to the
treatment of pancreatic cancer
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Average Tumor Growth

Professor Stephen Neidle

https://www.ucl.ac.uk/pharmacy/research/drug-discovery/drug-
discovery-projects/pancreatic-cancer
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The Relationship between Ligand Aggregation and G-
Quadruplex DNA Selectivity in a Series of 3,4,9,10-
Perylenetetracarboxylic Acid Diimides

PIPER

FIGURE 2: NMR-based model of the Tel01—[d(TAGGGTTA)],
complex. The ligand is stacked on the 3" G-tetrad face with the
morpholinopropyl sidearms positioned in the grooves of the DNA.
The DNA thymine residues are shown in aqua, adenines in purple,
and guanosines in yellow. The ligand is CPK-rendered with carbons
in green, oxygen in red, and nitrogen in blue. Hydrogens are
removed for clarity.

Sean M. Kerwin et al., Biochemistry, 41, 11379-11389 (2002).



Synthesis and Spectroscopic Studies of the Aminoglycoside
(Neomycin)-Perylene Conjugate Binding to Human Telomeric DNA
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Perylene neomycm Conjugate

AG3 quadruplex = 5’-d[AGGG-(TTAGGG),], 4

Dev P. Arya et al., Biochemistry, 50, 2838—-2849 (2011).



Macrocyclic naphthalene diimides as G-quadruplex

binders

HN

HN

Andrea Milelli et al., Bioorg. & Med. Chem., 23, 3819 (2015).



Chemical structures of 1-3 and (B) concept of G-quartet
specific ligand based on cyclic naphthalene diimide
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|
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(B) tetraplex DNA
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Interaction analysis of 1, 2 with A-core and dsDNA:
UV/Vis spectra measurement under K*
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Isothermal Titration Calorimetry (ITC) measurements
of 1 with tetraplex DNA and double stranded DNA
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Telomerease inhibition by cNDIs in a TRAP assay
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TRAP activity was determined with 500 ng of an extract of a TRAPeze positive control cell line. ICy,s
were determined as follows: ligand concentration under half telomerase activity with no ligand.



Showecasing research from Shigeori Takenaka's
Laboratory/Department of Applied Chemistry and Research
Center for Bio-microsensing Technology, Kyushu Institute
of Technology and Research Center for Bio-microsensing
Technology, Kyushu Institute of Technology, Fukuoka, Japan

Design of tetraplex specific ligands: cyclic naphthalene diimide

We successfully designed and synthesized ligands specific for
hybrid type tetraplex DNA using cyclization of two linker chains of
naphthalene diimide. Results suggest that optimization of the ring
structure and/or the length of the linker chain might allow the
development of highly specific telomere inhibitors that can work
as highly effective anti-cancer agents.
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