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Figure S1. Reaction of complex TRX1-93/TRX94108 formation ld@led by real-time NMR.
Intensities of'H-""N cross-peaks for residues, measured ffelt°N HET-SOFAST experiments run
under the experimental conditions indicated in Fegliwere plotted as a function of reaction time Qt
being the time when mixing of peptide and fragnmsuaurs). After global regression analysis by fgtin
one exponential component to each kinetics, theesuwere plotted corresponding to residues: 4, 12,

13, 14, 15, 17, 19, 21, 23, 25, 29, 30, 35, 4144551, 56, 57, 59, 65, 69, 70, 73, 78, 79, 80,886



and 93. These residues were selected to followptbgress of their cross-peak intensities along the

reaction time, because they are well resolvedarfitial spectrum
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Figure S2.Comparison othemical shifts for the reduced form of fragm&a/*°N TRX1-93 (500uM)
in complex with peptidé’C/*'N TRX94-108 (1.5 mM) ¢), and wild-type TRX {).">N (A), *H amide

(B). The mean-weightetH-°>N chemical shifts difference (MWCS in ppm) as achion of residue

number is plotted ifC). Normalized MWCS was calculated as folloMWCS = [AH? + (AN/5)7]Y?,



whereAH andAN are the chemical shifts differences between thraptex and wild-type TRX. The

buffer was 20 mM Tris-HCI, 100 mM NaCl, 1 mM DTTH .3 at 20 °C.
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Figure S3 Ca (A) and @3 (B) secondary shifts for full-length TRX (black) arftetcomplex TRX1-
93/94-108 (red). Chemical shifts values for fulidggh TRX were those reported by Chandrasekhar. et al
! The plots show that the secondary shifts of fpotitein species (up to residue 93) are very similar
indicating that the structural features of the ctamstrongly resemble those of the full-length piot
The slightly different offset between both dataget®.5 ppm) likely arises from the different sabut
conditions in both studies and/or the reference pmnmds used: DSS in this work and tetra methyl

silane (TMS) and Nglin Chandrasekhar et &l.
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Figure S4.Amino acid residues that change their chemicatshipon titration of>N uniformly labeled
fragment TRX1-93 with unlabeled peptide TRX94-168r cross-peaks corresponding to residues 14,
F27, W31, C35, A39, 141, V91, G92 and A93, the memighted"H-""N chemical shifts (in ppm) were
calculated agH->"N MWCS = [AH? + (AN/5)’]*2, whereAH andAN are the differences in chemical
shift observed for'H and *°N relative to the minimal peptide/fragment assay@d:1). Dialyzed
fragment >N-TRX1-93 (100 pM, final concentration) was mixed with peptide TRIX908 (at
peptide/fragment molar ratios of 0.5:1, 1:1, 2:1,, 3.5:1)."H-""N- HSQC spectra were acquired after

at least 16 h of incubation at room temperature.
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Figure S5. Simulation of two coupled binding equilibria beemefragment TRX1-93 (P) and peptide
TRX94-108 (L). The systems P +4L PL and PL + Lo PL, -governed by dissociation constants K
and K, respectively- were simulated to yield the concidns (relative to total fragment concentration
Pr) of species PL (circles), Bl(squares) and their sum (triangles) in equilibriiama value of K of 1
MM and K values of 50 (blue), 100 (black) and 200 uM (rdajtal fragment P concentration was set
to 100 uM, and peptiderlvaries up to 350 uM. In titration experiments, peak height signal (inset to
Figure 7) is assumed to follow a dependence on #P[RL;], whereas the MWCS signal (Figure S4)

would depend exclusively on [FL



Figure S6.Regions of different transversal relaxation betw#en complex and full-length TRXR;
values for residues 43-50 (hel#3) and 74-89 (thg hairpin at the C-terminus of the fragment) are
higher for the complex than for full-length TRX. §laccessible surface area (calculated with a probe
radius of 1.4 A) for these residues in the fragniEBRX1-93 (extracted from the PDB ID= 2TRX) is

shown in yellow. A ribbon diagram of peptide TRX®2@8 is shown in orange.
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Figure S7.Far-UV CD spectra of isolated fragment TRX1-93.agfment concentrations were 98, 73,
49, 25, and 1uM. Samples were prepared in 20 mM TrisHCI buff&@0 inM NaCl, 1.0 mM DTT, pH
7.3 and spectra were acquired at 20 °C. In additlm spectrum of the complex TRX1-93/TRX94-108

is shown as a reference. In this case, fragmerterdration was 3QM and a 3:1 peptide to fragment

molar ratio was used.



Table S1. Complexes derived fronk. coli thioredoxin (TRX).

Complexes Structural characterization Enzymic actiity Dissociation constant Ky References

method and redox state % of wild type TRX  uM (temperature in °C)
(substrate) method

1-37/37-108  Secondary and tertiary structure: 0.1% (insulin) 5@5), IT 24
47% and 35%, respectively; by CD. 15-20% (DTNBXR) 4.0 (20), fluorescence quenching
Probably oxidized
Full-structured; by CD, 1% (insulin) 0.1 (20), sedimentation equilibrium 4.5
fluorescence and NMR. 1% (DTNB, TRXR) 0.049 (20), fluorescence quenching
Probably oxidized

1-93/94-108 Full-structured; by CD 7.1 % (Di-FTC-insulin)  125), near-UV CD titration 7, 8 and this work

%&\7 and fluorescence. 2(25),1TC
e
{ Reduced 1.5+1 (20) NMR titration

>150 (20), at or near the active site, NMR titnat

The N- and C- terminal fragments are depicted iancand orange, respectively. Abbreviations used @ circular dichroism; Di-FTC-insulin, di-

fluoresceinthiocarbamyl-insulin; DTNB, 5,5’-dithim{2-nitrobenzoic acid); ITC, isothermal titratioalorimetry; TRXR, thioredoxin reductase.
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Table S2.NMR peak assignments for TRX1-93N and*H amide chemical shifts for the reduced form
of fragment®*C/**N TRX1-93 (500uM), in complex with peptidd?’C/*“N TRX94-108 (1.5 mM) at

20 °C, 20 mM Tris-HCI, 100 mM NaCl, 1 mM DTT, pH37.

Residue NS (ppm)  HS (ppm) Residue '*N§ (ppm)  H3 (ppm) Residue NS (ppm)  HB (ppm)
Asp2 ]V DR— Pro64 -
Lys3 118.7 8.39 Pro34d - Gly65 1126 10.27
lled 1212 7.35 Cys35 115.2 8.00 Thré6 118.9 7.87
lle5 125.7 8.26 Lys36 120.1 7.86 Alab7 124.1 9.78
His6 125.7 8.85 Met37 116.4 7.55 Pro68 e
Leu7 124.6 8.93 1le38 122.7 8.29 Lys69 117.2 7.40
Thr8 108.1 8.18 Ala39 124.1 7.33 Tyr70 114.8 739
Asp9 119.7 8.21 Pro40 - Gly71 107.9 751
Asp10 116.4 8.24 lle41 117.4 6.78 le72 119.2 715
Serll 118.0 8.30 Leud?2 1192 7.88 Arg73 1281 8.65
Phel2 125.3 7.69 Asp43 1187 7.35 Gly74 1084 766
Aspl3 117.3 8.74 Glud4 118.1 7.22 75 1144 817
Thri4 112.4 7.81 lle4s 120.7 8.53

Pro76 -
Aspl5 118.8 8.46 Ala46 1221 8.65

Thr77 11838 7.88
Vall6 112.8 7.59 Asp47 115.0 7.16

Leu78 125.8 8.92
Leul? 116.3 7.00 Glu4g 1207 8.66

Leu79 1218 9.09
Lys18 115.1 7.41 Tyr49 115.3 8.77

Leuso0 1247 8.90
Alal9 122.4 6.61 GIn50 1212 7.07

Phesl 128.1 9.99
Asp20 121.4 8.57 Gly51 1157 9.28
Gly21 108.7 8.18 Lys52 117.9 8.21 Lys82 117.0 8.78
Ala22 1231 8.49 Leus3 1195 7.86 Asngs3 124.1 944
lle23 1209 9.17 Thrs4 1235 8.12 Glys4 104.5 9.65
Leu24 130.5 9.23 Val55 129.9 9.99 Glugs 118.6 7.84
Val25 126.6 9.79 Ala56 129.6 9.34 Vvalgé 122.7 8.83
Asp26 125.8 8.87 Lys57 118.2 8.66 Alag7 1334 9.63
Phe27 127.9 8.57 Leu58 123.6 9.00 Alag8 1175 777
Trp28 120.0 8.31 Asn59 126.7 9.13 Thr89 1154 8.62
Ala29 117.0 7.05 lle60 1225 8.60 Lys90 126.9 9.10
GIu30 123.8 9.00 Asp61 1221 7.68 Valol 126.6 8.65
Trp3l 111.0 6.64 GIn62 116.2 7.39 Gly92 1133 8.28
Cys32 1227 6.60 Asn63 1153 7.41 Ala93 127.3 7.53
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Table S2.Time course of complex TRX1-93/TRX94-108 formatimiowed by real-time NMR. The
evolution of the intensity ofH-">N backbone cross-peaks corresponding to 30 seleesidues is
shown here (for the full graphics, see Figure &ch kinetic curve could be accounted for by one
exponential component. Non-linear fitting was perfed with QtiPlot software, using the scaled
Levenberg-Marquardt algorithm. Values for the kinebnstants together with their standard erroes ar

shown below.

Residue k (min™) Residue k (min™)

14 0.0099 +0.0038 D47 0.0454 +£0.0141
F12 0.0073 +0.0048 G51 0.0068 +0.0044
D13 0.0198 +0.0052 A56 0.0078 £0.0031
T14 0.0188 +0.0047 A57 0.0278 = 0.0093
D15 0.0214 +0.0071 N59 0.0128 +0.0050
L17 0.0125 =0.0028 G65 0.0169 +0.0040
A19 0.0191 *0.0065 K69 0.0136 +0.0030
G21 0.0275 +0.0072 Y70 0.0086 =0.0032
123 0.0110 =0.0050 R73 0.0133 =0.0027
V25 0.0138 +0.0048 L78 0.0109 +0.0047
A29 0.0289 +0.0109 L79 0.0190 %= 0.0065
E30 0.0326 +0.0092 L8O 0.0182 +0.0048
C35 0.0136 +0.0040 V86  0.0149 +0.0047
141 0.0129 = 0.0040 L88 0.0122 =0.0030
145 0.0052 *0.0020 A93 0.0089 +0.0024
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