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Nucleic acids have the ability to form different hydrogen bonding patterns. This enables DNA to
attain a variety of structural and conformational polymorphic forms [1]. Structurally, DNA can exist
in single-stranded form or fold into secondary structures, which include the canonical double helix as
well as noncanonical structures such as the G-quadruplex (G4) and i-motif (i-DNA) species [1,2]. G4s
are four-stranded structures formed by guanine-rich sequences and composed of stacked G-tetrads
(planar arrangements of four Hoogsteen-paired guanines), whose formation is favored by the
presence of metal cations such as K+ and Na+. i-DNA is a noncanonical structure which can form in
cytosine-rich sequences. Stabilized by acidic conditions in vitro, it is comprised of two parallel-
stranded DNA duplexes held together by intercalated cytosine–cytosine+ base pairs. Noncanonical
DNA structures form in important genomic regions and intervene in several biological processes,
including telomere maintenance and oncogene expression, and various proteins are involved in the
recognition of such structures to modulate their effect on such processes. Being involved in certain
tumorigenic processes, noncanonical DNA structures represent potential anticancer drug targets [2].
In addition, selected noncanonical nucleic acid structures are employed as non-physiologic players
(aptamers) to produce desired biological effects, by exploiting their ability to bind to specific protein
targets [3]. In this frame, the study of the G4/iDNA–protein interactions can be considered a crucial
point to clarify the elusive biological mechanisms in which such relevant DNA structures could be
implicated. Furthermore, the design and development of drugs that selectively bind to such
biological targets can be greatly enhanced by a detailed knowledge of the thermodynamics of
binding. Understanding the energetic aspects concerning the structure and stability of noncanonical
nucleic acid structures is also extremely important in view of biomedical applications. In this context,
biophysical methods like microscale thermophoresis (MST), surface plasmon resonance (SPR),
isothermal titration calorimetry (ITC), and differential scanning calorimetry (DSC) are useful tools to
quantify non-canonical nucleic acids stability and their interaction with proteins and compounds of
therapeutic interest. Here, an overview of these techniques and their basic concepts will be given,
and some examples will be discussed [4-6]. Non canonical DNA structures can also be studied by
multivariate data analysis (MDA) that, in contrast to univariate approaches, allows to simultaneously
investigate many attributes and not only a single variable or the relation between two variables at a
time. In this presentation, we will show how MDA can be used to analyze circular dichroism (CD) and
UV thermal difference (TDS) spectra of i-DNA structures, allowing to unveil peculiar spectral regions
that can be used as diagnostic features during the analysis of i-DNA-forming sequences [7].
MDA can also be used in metabolomic studies. In particular, we will present the metabolomic
analysis of cytosolic extract of cancer cells treated with compounds able to bind and stabilize G4s.
This approach allowed the identification of the metabolic pathways affected by the binding of the
ligands to the G4s [8]. References
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