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Table S1. Size of the semi-axes of ellipsoids assimilated to the model proteins studied in this 

work 

 

 

 

 

 

 

 

 

* calculated by Thomsen's approximation (maximal discrepancy ~1%) 

  

Protein 
variant 

a 
(nm) 

b 

(nm) 
c  

(nm) 
Surface*  

(nm2) 

NTAIL 

Low κ 3.00 ± 0.03 2.21 ± 0.03 1.78 ± 0.04 67.5 ± 1.9 

wt 2.90 ± 0.02 2.17 ± 0.03 1.76 ± 0.03 64.4 ± 1.5 

High κ 2.67 ± 0.01 2.02 ± 0.04 1.66 ± 0.06 55.8 ± 2.1 

NFM 

Low κ 3.29 ± 0.02 2.83 ± 0.04 2.54 ± 0.07 104.5 ± 3.4 

wt 3.15 ± 0.03 2.78 ± 0.04 2.54 ± 0.07 100.0 ± 3.3 

High κ 2.55 ± 0.01 2.62 ± 0.02 2.49 ± 0.09 81.9 ± 6.2 

PNT4 

Low κ 2.92 ± 0.04 1.69 ± 0.07 1.36 ± 0.03 48.1 ± 2.3 

wt 2.91 ± 0.04 1.64 ± 0.08 1.34 ± 0.03 46.8 ± 2.4 

High κ 2.34 ± 0.02 1.89 ± 0.05 1.61 ± 0.07 47.4 ± 2.3 
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Figure S1. Amino acid sequences of model IDPs. The wt, low-κ and high-κ variants within each of the three 

sets have been aligned to highlight the sequence design. Positively charged residues are shown in blue, 

negatively charged residues in red, yellow highlights proline residues. Sequence alignments were carried out 

with Clustal Omega (Sievers et al, 2011, doi:10.1038/msb.2011.75) 

  

https://dx.doi.org/10.1038/msb.2011.75
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Figure S2. Far-UV CD spectra of model IDPs. CD spectra of NTAIL (a), NFM (b), and PNT4 (c) variants. 

CD analyses were performed in PBS. The shadowed area refers to the standard deviation of three independent 

measurements. In black the spectrum of wt proteins, while red and blue are used for the spectra of low-κ and 

high-κ permutants, respectively. Inset of each panel: percentage of α-helical content as estimated by BeStSel 

software (Micsonai et al., 2018; doi:10.1093/nar/gky497).  
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Figure S3. Native MS analyses of model IDPs. NanoESI-MS spectra of NFM (a-c) and PNT4 (d-f) variants 

acquired under non-denaturing conditions (50 mM ammonium acetate, pH 7.0). Low-κ variants (a, d), wt 

variants (b, e) and high-κ variants (c, f) are reported.  
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Figure S4. Compactness of conformational components of model IDPs studied by native MS. Bar chart 

reporting 𝐶𝐼𝑆𝐴𝑆𝐴
𝑖  of NTAIL (a), NFM (b) and PNT4 (c). Mean values of three independent measurements are 

shown with error bars indicating standard deviations. Statistical analyses were carried out using Welch's t-test 

(n.s.: p >0.05, *: p < 0.05, **: p< 0.01). 
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Figure S5. Relative abundance of conformational components of model IDPs studied by native MS. Bar 

chart reporting the relative abundance of single conformational components (extended; intermediate; compact) 

of NTAIL (a), NFM (b) and PNT4 (c). Mean values of three independent measurements are represented with 

error bars indicating standard deviations. Statistical analyses were carried out using Welch's t-test (p >0.05 

n.s., * p < 0.05, **p< 0.01). 
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Figure S6. NanoESI-MS spectra of model IDPs under conditions affecting electrostatic interactions. 

NanoESI-MS spectra of high-κ variants of NTAIL (a, d), NFM (B, E) and PNT4 (C, F) acquired in the presence 

of 200 mM ammonium acetate pH 7.0 (a-c), and in the presence of 1% formic acid (d-f). 


