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1.
Berry plot of pUC19-supercoiled DNA in 5 mM sodium phosphate buffer (pH 7)
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Fig. S1: Berry plot of pUC19-supercoiled DNA in 5 mM sodium phosphate buffer (pH 7) obtained by static light scattering.

2.
Gel electrophoresis of the other DNA-polycation systems
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Fig. S2a: Weight fraction of freely migrated DNA in DNA-PVP26 complex solutions.
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Fig. S2b: Weight fraction of freely migrated DNA in DNA-PVP47 complex solutions.
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Fig. S2c: Weight fraction of freely migrated DNA in DNA-PAMAM complex solutions.

3.
Composition of PVP47-DNA complex solutions with excess PVP47

The complexation experiments shown here were performed with excess PVP47 brushes to which pUC18-supercoiled DNA was added. pUC18-supercoiled DNA is identical to pUC19-supercoiled DNA used in the paper in terms of number of base pairs, molar mass and contour length.

The amount of uncomplexed PVP47-brushes in the complex solutions is determined by AFM and SEC. Fig. S.3a-c show the results obtained by simply counting the number of uncomplexed brush molecules on the AFM pictures, thus yielding w**DNA(AFM) = 0.33 ± 0.06 by linear extrapolation. SEC measurements (see Fig. S4a-b) of the identical complex solution lead w**DNA(SEC) = 0.33 ± 0.04 by linear extrapolation. Both values coincide much better than expected and indicate strongly that the assumptions discussed in main text are fulfilled.
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Fig. S3a: AFM picture of the pure PVP47 brushes.
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Fig. S3b: AFM picture of PVP47-DNA complexes with excess of PVP47 (wDNA = 0.22).
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Fig. S3c: Number of uncomplexed brushes per complex and extrapolation to cPVP47,uncomplexed = 0, determined by statistical evaluation of the AFM-pictures.
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Fig. S4a: SEC elution curves for uncomplexed PVP47 brush and complex solutions, normalized on equal PVP47 mass concentrations.
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Fig. S4b: Integration of the PVP47 peak in the SEC eluograms (Fig. S.4a, elution volume 18 – 32 mL) and extrapolation to cPVP47,uncomplexed = 0.

3.
Effect of concentration of mixing
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Fig. S5: Apparent molar mass of DNA-PVP26 complexes as function of weight fraction wDNA for various concentrations of mixing.
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