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Fig. S1. Sedimentation Velocity c(S) plot for DHR54 NR in the absence and 

presence of glycerol.  Data were processed and fitted in Sedfit1 as previously 

described2. The predicted Smax (dotted vertical line) was calculated for DHR54 

NR using Sednterp3. In the presence of 10 % glycerol, the c(S) distributions are 

consistent with monomers. 

 
  

0 1 2 3 4 5 6 7 8

0

5

10

15

20

c(
S)

 d
is

tri
bu

tio
n 

(F
rin

ge
/S

)

sedimentation coefficient (S)

 25 mM Phos, 50 mM NaCl, pH 7.0
 25 mM Phos, 300 mM NaCl, pH 7.0
 25 mM Phos, 150 mM NaCl, pH 7.0, 10% glycerol
 10 mM Tris, 150 mM NaCl, pH 8.5

25 mM NaPO4,   50 mM NaCl, pH 7.0
25 mM NaPO4, 300 mM NaCl, pH 7.0
25 mM NaPO4, 150 mM NaCl, 10% glycerol, pH7.0
25 mM NaPO4, 150 mM NaCl, pH 8.5

c(
S)

 d
ist

rib
ut

io
n 

(F
rin

ge
s/

S)

0

20

15

10

5

predicted Smax for monomeric DHR54 NR



 
 

3 
 

Table S1.  Sequence features of designed helical repeat proteins used in this study. 

Construct Sequence (NR2C) nrep 
(ntot)  

NCPR Z mIsing 
(m2s) 

mpred 

DHR10.2 SSEKEELRERLKKEVRENAKRKGDDTEEAREAAREAFERVREAAERAGID 
SSEVLELAIRLIKEVVENAQREGYDISEAARAAAEAFKRVAEAAKRAGIT 
SSEVLELAIRLIKEVVENAQREGYDISEAARAAAEAFKRVAEAAKRAGIT 
SSETLKRAIEEIRKRVEEAQREGNDISEAARQAAEEFRKKAEELKRRGDG 

50 
(200) 

0.47 -0.02 4.92 4.75 

DHR54 TTEDERRELEKVARKAIEAAREGNTDEVREQLQRALEIARESG 
TTEAVKLALEVVARVAIEAARRGNTDAVREALEVALEIARESG 
TTEAVKLALEVVARVAIEAARRGNTDAVREALEVALEIARESG 
TEEAVRLALEVVKRVSDEAKKQGNEDAVKEAEEVRKKIEEESG 

43 
(172) 

0.41 -0.06 4.19 4.19 

DHR71 DPEEILERAKESLERAREASERGDEEEFRKAAEKALELAKRLVEQAKKEG 
DPELVLEAAKVALRVAELAAKNGDKEVFKKAAESALEVAKRLVEVASKEG 
DPELVLEAAKVALRVAELAAKNGDKEVFKKAAESALEVAKRLVEVASKEG 
DPELVEEAAKVAEEVRKLAKKQGDEEVYEKARETAREVKEELKRVREEKG 

50 
(200) 

0.475 0.045 4.75 4.75 

DHR79 SSDEEEARELIERAKEAAERAQEAAERTGDPRVRELARELKRLAQEAAEEVKRDPS 
SSDVNEALKLIVEAIEAAVRALEAAERTGDPEVRELARELVRLAVEAAEEVQRNPS 
SSDVNEALKLIVEAIEAAVRALEAAERTGDPEVRELARELVRLAVEAAEEVQRNPS 
SEEVNEALKKIVKAIQEAVESLREAEESGDPEKREKARERVREAVERAEEVQRDPS 

56 
(224) 

0.44 -0.10 5.24 5.24 

nrep: number of residues per repeat. ntot: number of residues in NR2C construct.  NCPR: the net fractional charge per residue, 
(nK+nR+nD+nE)/ntot.  Z: the total fractional charge, (nK+nR-nD-nE)/ntot.  mIsing: experimental m-values from the fitted Ising parameters for 
NR2C (Table 2; 3xmGdn, i + mGdn, C for DHR71, 4xmGdn, i for the other three constructs.  m2s: experimental m-values from fitting a two-
state model to the guanidine HCl-induced unfolding of NR2C constructs (Figure 2; units of kcal mol-1 M-1).  mcalc: m-values estimated 
from the empirical correlation between m-values for guanidine HCl-induced folding and chain-length (Myers Pace Scholtz4; units of 
kcal mol-1 M-1). 
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Table S2.  Structural features of designed helical repeat proteins used in this study. 

Construct 
Contacts 

within 
repeatsa 

Contacts 
between 
repeatsa 

SASA per 
naked 
repeatb 

SASA 
between 
repeatsb 

Twistc 
(radians) 

Risec 
(Å) 

Radiusc 
(Å) DGi DGi,i+1 

DHR10.2 56.75 143.7 4,340 2,341 0.03 9.22 138.2 -2.51 -4.80 

DHR54 46.0 92.3 3,654 1,874 -0.26 8.76 15.1 -2.04 -6.76 

DHR71 66.5 108.2 4.090 1,904 0.23 5.12 49.02 -1.41 -9.93 

DHR79 50.5 120.0 4,641 2,311 0.42 6.86 22.51 -3.48 -4.83 
aContacts were counted between non-hydrogen pairs closer than 4.2 Å, at a sequence separation of five or more residues from pdb 
files 5cwg, 5cwl, 5cwn, and 5cwp.  For regions where multiple conformations were modeled, the major conformer was used in the 
contact calculation.  Contacts within repeats were averaged over the four (NR2C) repeats. Contacts between adjacent repeats were 
averaged over the three (NR, RR, RC) interfaces. 
bSolvent accessible surface areas (SASA) were calculated with the get_area command of pymol with the dot_solvent option set to 
one, using a solvent radius of 1.4 Å.  To resolve SASA into naked-repeat (i.e., SASA for a single repeat fragment with no 
neighboring repeats) from SASA buried between repeats, SASA values were determined for one, two, and three repeat fragments, 
and for the full four-repeat constructs. For these ten values, SASA was plotted versus repeat number and fitted with a line.  The 
intercept of the best-fit line represents the average SASA buried per interface (with contributions from both repeats forming the 
interface).  The slope of the best-fit line represents the SASA per naked repeat minus the SASA per interface, and is rearranged to 
determine the former.  This procedure gives very similar values to those obtained by summing the SASA of adjacent naked repeats 
and subtracting the SASA of the corresponding two-repeat fragment.  SASA per internal repeat was averaged over the two internal 
(R) repeats, where each repeat was represented as a pymol “selection” within the four-repeat parent construct (rather than a 
separate “object”). 
cThe geometric parameters twist, rise, and radius describe the superhelical geometry of each DHR, and are from Brunette et al.15. 
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