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Report:

The aim of the experiment was the study of thecttral features of amphiphilic cyclodextrin (ACyDs)
aggregates interacting with DNA. These ACyDs prespecific features of interest as molecules fa th
development of new gene vectors. Indeed, they weperted to be nonhemolytic and noncytotoxic and, i
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Structure of ACyD to be
investigated: heptakis(@-
amino-0-oligo-(ethylene
oxide)-6-hexadecylthiof-
CD.

SCL6NH2

The fit was performed by using a model of unilameliesicle with a| rig 1 scattered intensity of SC16NH
symmetric scattering length density profile consétd by two

the recent past, we demonstrated {BlyDs grafted with oligoethylene glycol
moieties have amphiphilic properties and are capalblforming aggregates of
potentially low immunogenicity according to the hgdhobic—hydrophilic

balance.[1-3] For application in gen
delivery, however, the knowledge of the
interaction character between ACyDs
vesicle and DNA and the structure of the
resulting complex is of fundamental
importance.

The measured scattered intensity of the
cationic SC16NH2 aggregates (see fig{l)
indicates that a vesicle structure is formed.
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Fig.2  Scattered

intensity  of
SC16NH2 in water at 0.1 mg/ml.
The dashed line is the power [

interdigitation of the hydrophobic chains.

hydrophobic central shell, according to the law:[4]

P(Q) O 20, exp(— 0,°Q? | 2)cos(QzH)— a.p, exp(— 0.°Q? /2)
where oy and oc are the Gaussian widths of the hydrophylic and
hydrophobic region, respectivelyz, the center of the hydrophilic region
andp; the ratio between the excess length density ohyleophobic and
hydrophilic region. In fig.2 the fit result is reped for the two
concentration values investigated: the vesiclektiess is about 5 nm
independently of concentration. On considering thatmolecule length

is about 3.5 nm, the value of the thickness indgaa partial
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The investigated Q region is too high to allows datracting the vesicle radiusof gyration; howeweithin
the Q values 0.02<Q<0.2 Amthe scattered intensity obeys the power law @Y, according to the
scattering from a surface (see fig.2).
In the presence of calf thymus DNA, it is evideme progressive disappearance of the unilamellacheesn
increasing the molar ratio DNA/SC16NH2 from 1:181td and the
apppearance of a peak affi® nm’ (fig.3). At the molar ratio 1:4 the
scattering profile of vesicle has completely dissgmed, putting in
evidence the presence of a second peak[At7Onm'. These Bragg
peaks suggest the formation of multilamellar stices with spacing of
about 7 nm. Such a transition, which is independ#nSC16NH2
concentration, is caused by the electrolitic cosdéon between the
& : : hydrophilic cationic region (the NHterminus of the hydrophilic
@ om chains is protonated in water, giving to the moleqositive charge)
and the anionic DNA. The latter is situated in @mueous region
between two adjacent lamellae. Dynamic Light Scaige (DLS)
measurements showed that the vesicle hydrodynaadias increases
in the presence of calf thymus DNA, consistentlyhwthe occurrence
of a uni-to-multilamellar vesicle structural tratnsi.
Unlike SC16NH2, the SC160H moiety which possess@diagroup
instead of NH, does not seem to interact with DNA and the Q-
dependence of the scattered intensity is unaffecdsb DLS and
electrophoretic mobility measurements do not shaw Ghange upon
Fig.3 Scattered intensity fol the addition of DNA.
ﬁgiﬁ'l:ge%ﬁ?&:pﬁﬁHaﬁ different  concerning with the water solution of SC12NH2, efiiiig from
SC16NH2 for shorter hydrophobic chains, SAXS resuéem to
indicate that the vesicle structure is not affedbgdthe presence of calf thymus DNA (see fig.4)e T
dependence of the scattered intensity slightly gharonly at smaller Q values, suggesting the poesehan
aggregation phenomenon. An interaction between tbgthus DNA and SC12NH2, however, occurs as
confirmed by the hydrodynamic radius increase nreasby DLS
and by the change of the electrophoretic mobilityS&C12NH2 o' (SCLMEEO L mam
aggeregate. In particular, on increasing the DNA/&IH2 molar
ratio to 1:4, the electrophoretic mobility displayseversed sign with
respect to SC12NH2. In view of these results, passible that, for
SC12NH2, calf thymus DNA has the role of shieldthg repulsive
interaction between the charged SC12NH2 with comeseiq
aggregation of vesicles, without affecting the mesmke features.
It is worthnoting that plasmid DNA, unlike the callymus DNA, | . .
does not cause the structural change of SC16NH® fuoi- to | Fi9: 4 Scattered intensity foy
. . .. . SC12NH2/DNA complex at different
multilamellar vesicle. However, a strong electrostanteraction of | -\ 05 ONA/SC16NH2.
plasmid with the vesicle surface is present ascatdd by a slight
increase of the vesicle hydrodynamic radius andldoeease of the vesicle net surface charge.
Finally, SAXS data shows that a temperature ineréasi=40°C, despite causing a slight broadeninthef
vesicle thickness interference peak, leaves therdotion feature with calf thymus DNA unaffectelist
temperature stability can play an important rolefédure perspective in application of these systengene
delivery.
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