Structure and target interaction of a G-quadruplex RNA-aptamer
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Aggregation of AIR-3A detected by DLS
 [image: D:\Users\Kristina\Desktop\Drafts\Manuscript\Revision\Figures revision\annotations\Figure S1.tif]
Figure S1: Determination of buffer conditions for AIR-3A by dynamic light scattering (DLS). AIR-3A (40 µM) was analyzed by DLS under different buffer conditions. In PBS only (A), severe aggregation was observed. By addition of 0.5% (B) and 0.1% (C) Tween, aggregation was circumvented to yield particle sizes corresponding to monomeric AIR‑3A (C).

Docking simulations of hIL-6R D1 and AID-1 DNA aptamer
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Figure S2: Molecular docking studies of hIL‑6R D1 and DNA aptamer AID-1 for characterization of protein-GQ interaction. Interactions of DNA (blue) and protein residues in the region identified for GQ binding by MS analysis. According to our calculations, interaction may be characterized by hydrogen bonds (yellow dashed lines) between the amino acid residues and DNA phosphates in close proximity (depicted for residues 54, 74, 76, 78, 82, 83, 85 and 86). In this model residue Y78 (red) and nucleotide dT8 (dark blue) stick out to further interact by stacking.
UV cross link analysis of AIR‑3A to hIL‑6R on sequencing gels
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Figure S3: Analysis of AIR‑3A UV cross linked to hIL‑6R after partial RNA cleavage. In both experiments 5‘‑radiolabeled AIR-3A and 17.5% Urea-PAGE was used. A) Sequencing gel of an adduct treated with RNase A and subsequent mild alkaline hydrolysis leading to fragments of a length of the 8mer spanning G1 to C8 of AIR-3A. Thus, at least one nucleoside of position G1-C8 participates in protein interaction. Lanes: 1 – treated UV-adduct, 2 – OH- ladder, 3 – RNase T1 ladder, 4 – RNase A ladder. B) Sequencing gel of an adduct treated with 2 M imidazole at room temperature over night. The predominant bands for U9 and C8 hint at a covalent linkage of U9 to the protein, resulting in major products of 8mer fragment G1-C8 and 9mer G1-U9, possibly bearing one amino acid on U9. Lanes: 1 – treated UV-adduct, 2 – RNase A ladder, 3 – OH- ladder, 4 – RNase T1 ladder.

Molecularity assessment of the GQ by analysis of AIR‑3A melting behavior
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Figure S4: Melting behavior of AIR-3A at different concentrations of aptamer. Normalized absorption at 295 nm as a function of temperature indicates the fraction folded plot of the G-quadruplex formed by AIR-3A (A). When plotting the first derivative of the folded fractions the respective melting temperatures are indicated by the minima (B). At AIR‑3A concentrations of 2.5, 5 and 10 µM, Tm values were constant (about 49 °C) indicating equal molecularity of the aptamer.


Comparative GQ formation analysis in dependence of cation identity and concentration
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Figure S5: CD spectroscopic analysis of AIR-3A GQ formation in dependence of Ba2+, Na+ and K+. Desalted AIR‑3A (5 µM) was analyzed in CD detected titration experiments using different concentrations of the respective cation (400 nM, 10 µM and 250 µM). Molar ellipticity at 263 nm is plotted over cation concentration. While in presence of Na+, background CD signals are observed irrespective of the concentration, presence of Ba2+ induces a concentration dependent increase in ellipticity. This effect is even more pronounced in presence of K+ indicating K+ to be the strongest supporter of GQ formation.
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