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Supporting Information 

 
 
 
Supporting Experimental Section 
 
 
Sample preparation The 441-residue isoform of human Tau, hTau40, the 130-residue Tau fragment K18 
(residues Gln244-Glu372 plus initial Met243), α-synuclein and ubiquitin were expressed and purified in 15N-labelled 
form as described previously.[1-3] Sample conditions were: 0.7 mM 15N-labelled hTau40 in 57 mM Na-phosphate 
buffer, pH 6.0, 42 mM NaCl; 0.35 mM 15N-labelled K18 in 50 mM Na-phosphate buffer, pH 6.8, 100 mM NaCl; 0.25 
mM 15N-labelled α-synuclein in 50 mM Na-phosphate buffer, 100 mM NaCl, at pH values of 5.7, 6.0, 6.5 and 7.4; 
0.5 mM 15N-labelled ubiquitin in 50 mM HEPES buffer, pH 7.0, 300 mM NaCl. 1JNH values in hTau40 and K18 were 
measured at 278K, those in α-synuclein at 278K, 288K and 298K, and in ubiquitin at 298K.  
 
NMR spectroscopy  Protein G 1JNH couplings at 500 MHz and 750 MHz were taken from [4], which were obtained 
in 25 mM sodium phosphate, 50 mM NaCl, pH 6.5. DFS was calculated according to [5]. After DFS correction, the 
influence of the anisotropic magnetic susceptibility of the protein was removed by taking the difference between 
1JNH at different magnetic fields. 

1JNH in α-synuclein at pH 5.7, ph 6.5 and pH 7.4 were measured using a conventional IPAP-HSQC pulse 
program,[6] in which long-range proton-nitrogen couplings are effective. The experimental error of the conventional 
IPAP HSQC is ~0.2 Hz, as derived from repeat measurements. Experiments were carried on a Bruker Avance 700 
MHz spectrometer with a z-axis gradient, triple resonance, room temperature probe. In-phase and anti-phase 
spectra were recorded interleaved with 256(15N)*512(1H) complex points. 1JNH in Dini (at pH 7.0, 298K) had 
previously been measured on a Bruker DRX 600 MHz spectrometer using a conventional IPAP-HSQC.[7] 

NMR data were processed and analyzed using NMRPipe [8] and Sparky 3 (University of California, San 
Francisco). Backbone H-bonds were determined using the Whatif program.[9] The location of secondary structure 
elements were taken from the deposited 3D structures. Residues were labelled as being close to an aromatic ring 
when its amide or amide proton was less than 6 Ǻ away from the center of an aromatic ring in the 3D structure. 
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Supporting Figures 
 
 
 
 
 

 
 
 
Supporting Figure S1.  Influence of pH and temperature on 1JNH in the intrinsically disordered protein α-synuclein. 
a) Correlation between 1JNH in α-synuclein at pH 7.4 and pH 5.7, 278K. b) Correlation between 1JNH in α-synuclein 
at 278K and 288K, pH 7.4. Values in a) and b) were measured using a conventional IPAP-HSQC pulse program, in 
which long range couplings are not refocused. 
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Supporting Figure S2. Correlation between 1JNH observed in K18 at 600 MHz and 400 MHz field strengths. 1JNH 
values were determined using BSD-IPAP-HSQC experiments. 
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Supporting Figure S3. Differences in amino-acid specific values of 1JNH between α-synuclein and hTau40. a) 
Number of experimental 1JNH values for the most common residue types in α-synuclein. b) Differences between 
mean values of amino-acid specific 1JNH constants in α-synuclein and hTau40, both at pH 6.0, 278K. 1JNH values in 
α-synuclein were measured at 700 MHz, in htau40 at 900 MHz. 
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Supporting Figure S4. a) Comparison of secondary 1JNH values, Δ1JNH, with H-bond lengths, rH…O, in ubiquitin for 
residues in β-strands (■), loops (▲) and the α-helix (○). b) Comparison of secondary 1JNH values, Δ1JNH, in ubiquitin 
with the dihedral angle ρ= <H•••O=C-N (which to a large extent distinguishes α-helix from β-sheet) for residues in 
β-strands (■), loops (▲) and the α-helix (○). 
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Supporting Figure S5. 1JNH spin-spin coupling constants in protein G. a) Deviation of 1JNH spin-spin coupling 
constants observed in protein G from their amino-acid specific random coil values as a function of residue number. 
Filled and hatched bars mark amide protons involved in an H-bond to the backbone or a side chain, respectively. 
Stars indicate spatial proximity (< 6 Å) to aromatic rings. Two or three stars indicate that two or three aromatic rings 
are within 6 Å of either the amide or amide proton. Secondary structure elements identified by DSSP [10] in the 3D 
structure (PDB code: 2oed) are shown above. b) Expanded region of the 3D structure of protein G to highlight the 
pattern of H-bonds in β-strand 2. H-bonds are in green. Amide protons which are involved in H-bonds are colour 
coded in blue while those not in H-bonds are in purple. Residues which are in spatial proximity (< 6 Å) to the 
aromatic rings of Tyr3 and Phe30 (red) are shown in yellow. 
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