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1. Methods

Chemical Denaturation. Chemical unfolding data was recorded by monitoring the ellipticity
at 222 nm of a 30 uM solution of peptide monomer in 5 mM HEPES buffer pH 7.0 in the
absence and presence of 10 uM GdCls, as a function of urea concentration (from 0 = 6.5

M).

Folded (F) & 3 Unfolded (U) Eq.1

The chemical denaturation data was fit to a two-state folded to three monomers

equilibrium model (see equation 1) as outlined by B. Buer.

Diffusion Corrected T,. When measuring the T, of a sample using a RARE imaging sequence
(see Figure S1) the application of a gradient (gr) in the read direction with duration (2a)
leads to signal attenuation due to the effects of water self-diffusion.> Therefore, the T,
observed (7o) has a diffusion weighted component (T.4). The correct T, value (Taorr) can be
determined using Equations 2 and 3, where y is the proton gyromagnetic ratio, T¢ is the
experiment echo time and D is the diffusion coefficient of the water. The value of D was
approximated to be the diffusion of water at 293 K.> An analogous expression exists for the
effect of the slice gradient on the relaxation time and was employed in the correction as

well.

1 1 1
= +— Eq.2
TZobs TZcorr TZd

1 Ty —Za
— = yzngazD — Eq.3
Ty Ty
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Figure S1. RARE imaging pulse sequence.
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2. Table S1: Percentage folded as a function of peptide monomer concentration

Monomer Apo Metallo
Conc / uM % Folded % Folded
MB1-1 5 65+4 66 + 6
30 806 837
100 85+3 90+3
MB1-2 5 14+2 22+5
30 21+3 62+3
100 33+9 69+ 7
MB1-3 5 11+1 13+2
30 15+1 4114
100 16+2 56+5
vB1-4 5 43 +2 48 +3
30 5516 70+5
100 60+ 6 76 £ 7

All samples recorded in 5 mM HEPES buffer pH 7.0 at 293 K, in the absence or presence of
1/3 equivalence of GdCls, and molar ellipticity at 222 nm converted to percentage folded.

Average value taken from three repeats and reported with standard deviations.



3. Table S2. Weighted average molar mass, and calculated proportion of trimer, based on
sedimentation equilibrium experiments performed in the presence of 1 equiv. Gd(lIl) per

three strands of peptide monomer.

Peptide = Weight-average molar mass / kDa

Proportion of trimer complex / %*

MB1-1 10.6 £ 0.6
MB1-2 9.0+0.5
MB1-3 8.6+0.4
MB1-4 10.9+0.6
Cs1-1 11.2+0.6

81+7

56 +5

84 +8

88+7

*Assuming only presence of monomer and trimer
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4. Table S3. Average 1/T1 and 1/72 for 0.01 mM Gd(lll) in the presence of two equivalence
of peptide trimer, and on addition of a third equivalence.

(1/T,) third

(1/T,) third

Peptide (/1) /s* equivi_llence / (1/T2) / s* equivi_llence /
MB1-1 0.44 £0.03 0.45+£0.02 1.31£0.03 1.35+0.14 |
MB1-2 0.41+0.01 0.41+0.01 0.95+0.02 0.93+0.03
MB1-3 0.40 £0.01 0.40+0.01 0.93+0.05 0.96 £ 0.03
MB1-4 0.43+£0.02 0.40+£0.02 1.01 £0.08 0.98 £0.10
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5. Figure S2:
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Figure S2. GdCl; titration into 100 uM A) MB1-1, B) MB1-2, C) MB1-3 and D) MB1-4 peptide

monomer in 5 mM HEPES buffer pH 7.0, monitored by CD, going from 0 uM to 100 uM

Gd(l).
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6. Figure S3:
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Figure S3. Urea chemical denaturation of 30 uM monomer MB1-1 (blue triangles), MB1-2
(purple diamonds), MB1-3 (green squares) and MB1-4 (red circles) in the absence (light
color) and presence (dark color) of 10 uM Gd(lll). Recorded in 5 mM HEPES buffer pH 7.0,
monitored by CD at 222 nm, and fit to a trimer <> three monomer equilibrium using a

nonlinear least-squares fitting (no fit was obtained for apo MB1-3).
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7. Figure S4:
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Figure S4. CD thermal unfolding of 30 uM MB1-1 (blue), MB1-2 (purple), MB1-3 (green) and
MB1-4 (red) peptide monomer, in the absence (light color) and presence (dark color) of 10

UM GdCls. Recorded in 5 mM HEPES buffer pH 7.0.
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8. Figure S5:
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Figure S5. TbCls titration into 100 uM A) MB1-1, B) MB1-2, C) MB1-3 and D) MB1-4 peptide
monomer in 5 mM HEPES buffer pH 7.0 monitored by CD, going from 0 uM to 100 uM

Th(1ll).
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9. Figure S6:
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Figure S6. Absorption (solid red) and excitation (dashed blue) spectra of a solution

containing 10 uM TbCls and 30 uM A) MB1-1, B) MB1-2, C) MB1-3 and D) MB1-4, at 293 K in

10 mM HEPES buffer pH 7.0, with Aem = 545 nm. Excitation spectrum is corrected for lamp

response.
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10. Figure S7:
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Figure S7. Tryptophan emission spectra upon titration of Tb(lll) into 30 uM peptide
monomer for A) MB1-1 (blue), B) MB1-2 (purple), C) MB1-3 (green) and D) MB1-4 (red). All

samples recorded at 293 K in the presence of 10 mM HEPES buffer pH 7.0. A,,.= 280 nm.
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11. Figure S8:
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Figure S8. Emission spectra of 30 uM MB1-1 (orange), MB1-2 (blue), MB1-3 (red), MB1-4
(green) monomer peptide recorded in A) D,O and B) H,0, in the presence of 10 uM EuCls,
recorded at 293 Kin 10 mM HEPES buffer pH 7.0. Aeyc = 280 nm.
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12. Figure S9:
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Figure S9. CD spectra of 30 uM A) CS1-1, B) CS1-2 and C) CS1-4 peptide monomer, in the
absence (solid blue line) and presence of 10 uM TbCls (dashed red line), recorded at 293 K in
5 mM HEPES buffer pH 7.0.
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13. Figure S10:
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Figure S10. Luminescence titration of TbCl; into 30 uM CS1-1 peptide monomer in 10 mM
HEPES buffer pH 7.0, at 293 K. Data fit to M + 3L - MLs; model using DynaFit. Aexc = 280 nm.
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14. Figure S11:

T; Relaxation Time /s

T, Relaxation Time / s

Figure S11. T1 (a) and T2 (b) NMR relaxation maps for MB1-1 to MB1-4 recorded in 10 mM
HEPES buffer pH 7.0, at 293 K. Images recorded using 5 mm NMR tubes containing 10 mM
HEPES buffer pH 7.0 (1), 0.1 mM GdCls (2), 0.01, 0.02, 0.03, 0.04 and 0.05 mM Gd(lll) + 2
equivalences of trimer (3-7), and 0.01 mM Gd(lll) + 3 equivalences of trimer (8). Images

analysed using PROSPA.
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15. Figure S12:
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Figure S12. Relaxivity plot showing reciprocal of relaxation time as a function of Gd(lll)
concentration, for A) T1 and B) T2 relaxation rates Gd(MB1-1); (blue), Gd(MB1-2); (purple),
Gd(MB1-3); (green) and Gd(MB1-4); (red). All samples recorded at 293 K in the presence of
10 mM HEPES buffer pH 7.0, with 2 equivalences of peptide trimer to GdCls. All samples

recorded on a 300 MHz NMR spectrometer.
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16. Figure S13:
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Figure S13. (A) C18-analytical HPLC trace of pure MB1-1 using a linear 0 to 100% MeCN +

0.05% TFA gradient in H,0 + 0.05% TFA over 40 minutes. (B) Electrospray mass spectrum of

pure MB1-1 with inset showing isotope distribution from [M+4H]* peak.
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17. Figure S14:
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Figure S14. (A) C18-analytical HPLC trace of pure MB1-2 using a linear 0 to 100% MeCN +

0.05% TFA gradient in H,0 + 0.05% TFA over 40 minutes. (B) Electrospray mass spectrum of

pure MB1-2 with inset showing isotope distribution from [M+4H]* peak.
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18. Figure S15:
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Figure S15. (A) C18-analytical HPLC trace of pure MB1-3 using a linear 0 to 100% MeCN +
0.05% TFA gradient in H,0 + 0.05% TFA over 40 minutes. (B) Electrospray mass spectrum of

pure MB1-3 with inset showing isotope distribution from [M+4H]* peak.
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19. Figure S16:
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Figure S16. (A) C18-analytical HPLC trace of pure MB1-4 using a linear 0 to 100% MeCN +
0.05% TFA gradient in H,0 + 0.05% TFA over 40 minutes. (B) Electrospray mass spectrum of

pure MB1-4 with inset showing isotope distribution from [M+4H]* peak.
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20. Figure S17:
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Figure S17. (A) C18-analytical HPLC trace of pure CS1-1 using a linear 0 to 100% MeCN +
0.05% TFA gradient in H,0 + 0.05% TFA over 40 minutes. (B) Electrospray mass spectrum of

pure CS1-1 with inset showing isotope distribution from [M+4H]*" peak.
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21. Figure S18:
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Figure S18. (A) C18-analytical HPLC trace of pure CS1-2 using a linear 0 to 100% MeCN +

0.05% TFA gradient in H,0 + 0.05% TFA over 40 minutes. (B) Electrospray mass spectrum of

pure CS1-2 with inset showing isotope distribution from [M+4H]*" peak.
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22. Figure S19:
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Figure S$19. (A) C18-analytical HPLC trace of pure CS1-4 using a linear 0 to 100% MeCN +

0.05% TFA gradient in H,0 + 0.05% TFA over 40 minutes. (B) Electrospray mass spectrum of

pure CS1-4 with inset showing isotope distribution from [M+4H]*" peak.
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