g Complete Real-Time Label-free in vitro assessment of DNA-based spherical nucleic
acids for delivery of antisense TAU oligonucleotides in Tauopathy
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Physicochemical characterization

Introduction

Spherical nucleic acids (SNAs) are emerging as promising 8 Biotinylated MSNAs (1:12 ONs branches), non- 0.18 -] Average 1000M . 300nM Parameter Average (N=3+ SD)
nanocarriers for gene therapy due to their unique properties. They ;;\?(f,) 10 122 @\ [P .é:,» hybridized, are injected following a concentration 0.16 ] Reference Size (nm) 12.25nm = 2.54
consist of three-dimensional structures with an inorganic core, dzﬁ; - “““".. .-;}‘:‘ series 3-300 nM (Fig.2), then characterized in 014 20nM RI670nm 1.345333+0.0023
such as Buckminsterfullerene, and oligonucleotides (ONs) dangling . fﬁ terms of size, refractive index (at A 670 nm and ~ _ RI785nm 1.338177£0.00197
from the surface’. In this project, SNAs are multifunctionalized with 785 nm) and interaction kinetics (ka, kd, and KD) & 0127 Associationrate (1/M*s)  1.70x 105%2.31x 104
2’-deoxy oligoribonucleotides and hybridized with an antisense @ - [Bolflerene MsNA == (Table 1), with the avidin layer on the sensor. Size & 107 Dissociationrate(1/s)  9.81x 105+ 8.60x 10°

. . . . e ak . ; 5] i
oligonucleotide sequence (AONs), which suppresses TAU protein, De- f_: o ./\A T A L was further Fompfared with previously c:?lcula_ted 5 0.08 10nM Affinity (M) 5.72x1010+9.19x 1011
and tested for therapeutic purposes (Fig 1).2 el hydrodynamic = sizes through Dynamic Light <= o.06-

A x . .
To assess a comprehensive analysis, from physicochemical Scattermg . 5 004 anM Table 1. Physicochemical pgrameters
characterization to protein corona formation and cell interactions?, ~ Figure 1. Synthesis and hybridization-mediated assembly of MSNAs. _. — 0.02 calculated from an SPR analysis.
i i Conditions: i) ON 0.3eq/4,DMSO:H20 (9:1v/v), overnight at room " ™, Figure 2. SPRsensorgrams of MSNAs
in a complete label-free and real-time approach, Surface Plasmon . - 4 . ’ . , ] % ,§ % 3 % 3
N X i t ture: ii) ON 1.2 or 1.5 eq/azid f4.1.5M , interacting with avidin layer on the 0.00 %ﬂ &g\ % @3 "fq @\
Resonance is employed as main platform to favor advancing temperature; ii) -~orl.oeq/azidearmora4, 1. sensor (light blue), and withthe g
research in nanotechnology-based gene therapy. or1.75M NaCl (aq),3 days at room temperature. biotinylated layer to check for 0 2000 2000 PR 50 N;;;‘ m;; WD“ W
> aspecific interaction (black). Time (s) §'§b’k gé% 5’5
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To allow the protein corona
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2 oo n £ oo g i 1.23+0.16  2.97:0.5 / 5 v iy Jodoscitunide
£ 3 < inrease g ] MSNAS were captured on the Wi SO S . g}
% aonm % 271 Urea and Associati 8 10] sensor and human plasma was ’ Corenon
12nM o ssociation )3 2. P . Yy

R I § oo g dissociation o 4,93§x11%11 i.%m%: / 2 0s] R injected for at least 15 minutes bty

oo oo o o o € os] podiug before flushing all the proteins 2 == (T

0000 0000 0001 Dissociatio  1.83x104  2.34x105+ 3.10x103 g o XY 8 p 0 5] 0 «_“ g ;L

A (o3 nrate(1/s)  +165x104 1.52x10% 2.25x104 o %4 LXK that were not tightly bound on the S—: —_— —c ¥ Lol UL
) o | ww | wwo 6 im0 om0 sw0 6o 5 ww | ww  ww  aw s Affinity (M)~ 3.89x10°  1.22x107 / 021 MSNAs layer with runnig buffer. L S O anon o<
Time (sec) Time (sec) Time (5) +3.89x10°  1.06x107 ZZ ——SPRResponse | (bis 4) The eluate from SPR was et ..-‘m ,: (O —

Figure 3. SPR sensorgrams of AONs at different concentrations interacting on a layer of MSNAs  Table 2. Kinetic parameters calculated 0 w0 | woo | w0 seo processed and the proteins were A =t

(30nM) below and above the stoichiometric concentration (120nM). (A,B) SPR sensorgram  from the complexation and Fig 4. SPR sensofgrams of MSNAs  labelled with TMT labels for Figure 5. Schematic representation of an off-line SPR-MS sample
showing dissiociation of AONs from SNAs after 10 mins 8M Urea injection (C). decomplexation steps. interacting with human plasma proteomics analysis (Fig 5). processing for protein corona analysis.
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