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y . ) g Fig. 2 Typical folding topologies of G4DNA forming sequences: a
f‘lg- l" The 5“"“‘““ moiety and the G-quartet. Thc G-quartet S|.10WS s parallel intermolecular structure (a). bimolecular antiparallel structural
head (_H’ S_'dc (from donor .“", acceptor H-bonding runs clockwise): Fhe motifs (b-d), intramolecular parallel (e) and antiparallel (i) monomolec-
reverse side is referred as “tail” (T) (from donor to acceptor H-bonding ular structures. Arrows represent backbones running from 5 to 3" end.

runs counter-clockwise). {Reproduced by permission of Royal Society of Chemistry from ref. 2).
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Fig. 3 CD spectra of guanine quadruplexes. Left side: the parallel-
stranded quadruplex [diGy)], stabilized by 16 mM K*: right side:
Ma*-induced antiparallel bimolecular gquadruplex of [d{G,T,G,)).. The
triangles in the sketches indicate guanines and point in the 5-3° direction.
Ag is expressed in terms of nuclectide molar concentration (adapted from
ref. 13).
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Fig. 4 Onentation of the two most relevant electric transition moments
{dotted double-head arrows) of the guanine chromophore (left) and
a sketch of the chiral arrangement of two adjacent G-quartets (each
parallelepiped represents a guanine base).
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Fig. 6 Top view of the heteropolar and homopolar stacking of two Fig. 7 A simplified model for the origin of the positive (left side)
G-quartets: the “head” and the “tail” sides of the G-quartets are repre- and negative (right side) exciton couplets for the head-to-tail (H-to-T)
sented in red and green, respectively (the double-head arrows represent and head-to-head (H-to-H) G-quartet stacking, respectively. Top: the
the transition moments corresponding to the absorption band at ca. arrangement of two 230 nm electric transition moments (full line: front
250 nm) vector; dashed line: rear vector) located in two closest guanines. Middle:

the magnetic (m) and electric {p) moments generated by the coupling of the
two guanine chromophore (more in details, in the high energy coupling
of the left-side panel, the two electric transition moments-top-sum to
a total electric vector pointing upward-middle-and generate a charge
rotation with a resulting magnetic moments pointing downward, that is
antiparallel). Bottom: the predicted CD spectra.
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Fig. 8 Supenmposed calculated CD spectra of two G-guartets stacked
in the H-to-T (solid line) or H-to-H (dashed line) orientation as shown in
Fig. 6. The relative onientation of the G-quartets for the calculation were
extracted from the solution structure of diG:T,G;) that present mixed
polarities of stacked G-quartets.™
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