Targeted anticancer agent with original mode of action prepared by
supramolecular assembly of antibody oligonucleotide conjugates and cationic
nanoparticles.

Supplementary information

Conjugates’ characterization:
Antibody-oligonucleotide conjugates DoC distribution determination by SDS PAGE
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Figure S1: DoC distribution observed by SDS-PAGE (4-15%). Next to each lane the DoC of the corresponding conjugate is indicated by a number.
T, trastuzumab; R, rituximab; ON, oligonucleotide (sSDNA). Mean DoCr-on) = 2.9; mean DoCr-on) = 2.9.



Native-MS analysis of azido-modified antibodies
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Figure S2: Mass spectrum (left) and zoom on 23+ charge state (top right) of the azido-modified Trastuzumab intermediate. Mean DoC = 2.8
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Figure S3: Mass spectrum (left) and zoom on 28+ charge state (top right) of the azido-modified Rituxi

Trastuzumab-ssDNA conjugate Degree of Labelling (DoL) determination

After FITC-labelling, the fluorescein concentration of the T-ssDNA conjugate was measured by absorption

spectrophotometry using NanoDrop’s “proteins and labels” mode.
The DoL was calculated using eg. S1.

Dol = Protein concentration (M)
The antibody concentration was determined by BCA assay (see above).

fluorescein concentration (M)

mab intermediate. Mean DoC = 2.8

(eq. S1)



Complex characterization

Gel mobility shift assay
Table S1: formulation of complexes made for gel mobility shift assay in Fig S4.

Gel mobility shift assay with dye-labeled T-ssDNA conjugate
T-SSDTQ{ISAICE“G 0.1 0.2 0.4 0.7 1.0 2.0 .
Volumes cNP 6.93 3.47 1.73 0.99 0.69 0.35 0
drawn from ssI-DFI;I A 2
stock™ (L)
HBG 3.07 6.53 8.27 9.01 9.31 9.65 10
CQ”‘;er]”t][?ti?“S cNP 2.63 1.31 0.66 0.38 0.27 0.13 -
in the fina
ATNP solution T- 0.26
(M) ssDNA '

* Stock solutions concentrations: T-ssSDNA 0.23 g/L (i.e. 1.58 pM) in PBS, Micelle 4.55 pM of particle (i.e. 1mM of monomer) in water.
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Figure S4: Gel mobility shift assay corresponding to Table S1. To identical aliquots of T-ssDNA AOC were added various quantities of cationic
micelles, forming complexes of indicated AOC/cNP ratios. The cationic micelles are able to complex AOC at up to mean AOC/cNP ratio = 1.0



Table S2 formulation of complexes made for gel mobility shift assay in Fig S5.:

Gel mobility shift assay with dye-labeled ssDNA
ssDNA/Micelle ratio 0.3 0.4 0.6 1.2 2 3 5.9
Volumes cNP 9.17 6.87 4.58 2.29 1.37 0.92 0.47 0
drawn from ssDNA 1
stock** (L) HBG 1.83 413 6.42 8.71 9.63 10.08 10.53 11
Concentrations | cNp 3.47 2.60 1.74 087 | 052 | 035 | 0.18 -
in the final
ATNP solution ssDNA 1.04
(V)

** Stock solutions concentrations: ssSDNA 12.5 pM in PBS, Micelle 4.55 piM of particle (i.e. 1mM of monomer) in water.
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Figure S5: Gel mobility shift assay corresponding to Table S2. To identical aliquots of SSDNA AOC were added various quantities of cationic
micelles, forming complexes of indicated sSNA/cNP ratios. The cationic micelles are able to complex ssSDNA at up to mean AOC/cNP ratio = 1.2

Size and ¢ potential measurements
Table S3: For each formulation, this charts provides the size and ¢ values obtained %standard deviation of three runs

AOC/cNP Size (nm) ¢ potential
(mV)
0 7.3x15 +76.3 £8.5
0.1 60.0 £13.3 +18.6 £7.0
0.2 39.7 £8.3 +10.1 £0.0
0.4 73.0 £13.7 +4.1+0.0
0.7 229.5 +£38.5 - 0.0 £0.0
1.0 204.6 +4.0 - 6.5 +0.0
Table S4: Formulation of complexes for cytotoxicity assays, size and ¢ potential measurements.
Cytotoxicity in vitro, size & zeta assays In vivo i(xjg)elgtrir:)ens)for one
. . 0.4 cNP Vehicle
AOC/Micelle ratio 0 0.1 0.2 0.4 0.7 1.0 (ATNP) | control | control
cNP 220 9.9 9.9 0
Volumes
drawn from AOC 0 64 127 254 444 635 11.4 0 0
*kk
stock™ (M) g | 780 | 726 | es3 | s26 | 33 | 145 237 35.1 45
Concentrations | ~.\p 1 1 0
in the final
ATNP solution
Caoc 0 0.1 0.2 0.4 0.7 1 0.4 0
(M)

*** Stock solutions concentrations: AOCs (i.e. T-ssDNA and R-ssDNA): 0.23 g/L (i.e. 1.58 M) in PBS, Micelle 4,55 M of
particle (i.e. ImM of monomer) in water.




In vitro experiments
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Figure S6: The cellular viability of both the HER2* SKBR-3 and the HER2- MDA-MB-231 cell lines after 96 h of continuous incubation at 37 <C in
either 10% or 50% FBS supplemented culture medium, and in the presence of various particles concentrations of either the ATNP (T-
ssDNA/micelle Antibody-Toxic Nanoparticles complex), the mock ATNP (R-ssDNA/micelle complex) or the cNP (cationic micelle), was measured
using the MTT assay. For the ATNP and mock ATNP, the complexes were prepared at a molar ratio of 0.4 AOC/cNP. The viability is expressed as
a percentage, relative to vehicle-treated (i.e. 20 L of pure HBG buffer), and the error bars represent the standard deviation calculated from at least
3 independent assays.
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Figure S7: The cellular viability of both the HER2* SKBR-3 and the HER2- MDA-MB-231 cell lines after 96 h of continuous incubation at 37 <C in
culture medium, in the presence of either 0 (no competition) or 1 pM of free anti-HER?2 antibody trastuzumab (competition), along with various
particles concentrations of the ATNP (T-ssDNA/micelle Antibody-Toxic Nanoparticle complex), was measured using the MTT assay. The ATNP
complex were prepared at a molar ratio of 0.4 AOC/cNP. The viability is expressed as a percentage, relative to vehicle-treated (i.e. 20 L of pure
HBG buffer), and the error bars represent the standard deviation calculated from at least 3 independent assays.
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Figure S8: Both HER2* SKBR-3 and the HER2- MDA-MB-231 cells were incubated with 45 nM (particle concentration) of either: the ATNP (T-
ssDNA/micelle Antibody-Toxic Nanoparticle complex), the mock ATNP (R-ssDNA/micelle complex) or the cNP (cationic micelle). Either the cells
were incubated with the aforementioned compounds at 37 <C for 96 h (yellow bars); or they were incubated 4 h at 37 <C with the compounds, then
the medium was replaced with fresh culture medium (DMEM, 10% FBS), and incubated at 37 <C for the remaining 92 h (green bars); or they were
incubated 4 h at 4 <C with the compounds, then the medium was replaced with fresh culture medium (DMEM, 10% FBS), and incubated at 37 <C
for the remaining 92 h (blue bars). The viability was then measured using the MTT assay. The ATNP complex were prepared at a molar ratio of 0.4
AOC/cNP. The viability is expressed as a percentage, relative to vehicle-treated (i.e. 20 L of pure HBG buffer), and the error bars represent the
standard deviation calculated from at least 3 independent assays.
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Figure S9: The cellular viability of both the HER2* SKBR-3 and the HER2- MDA-MB-231 cell lines after 96 h of continuous incubation at 37 <C in
culture medium, in the presence of trastuzumab-ssDNA conjugate (T-ssDNA) at concentrations of 4, 9, 18 and 36 nM (corresponding to the
concentrations of T-ssSDNA involved in ATNP complexes at concentrations of 11, 23, 45, and 91 nM, respectively), was measured using the MTT
assay. The viability is expressed as a percentage, relative to vehicle-treated (i.e. 20 L of pure HBG buffer), and the error bars represent the standard
deviation calculated from at least 3 independent assays.

In vivo experiments
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Figure S1: No toxicity was highlight by body weight monitoring of the three group of animals treated two times with vehicle HBG as control group,
or cationic nanoparticles (cNP, 1.8 pmol/kg) and Antibody toxic Nanoparticle conjugate (ATNP, 1.8 pmol/kg)
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