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SUPPLEMENTARY TABLES

Supplementary Table 1 Structural statistics and CYANA input data for the apo PDZ2 domain.

NMR distance and dihedral constraints

Distance constraints

Total eNOEs 1484
eNOEs from one pathway 996
eNOEs from two pathways 488
Intra-residue, |i — j| = 0 545
Sequential, [i — j| = 1 373
Short-range, |i — j| < 1 918
Medium-range, 3 < |i — 162
Jjl <5
Long-range, |i — j| = 5 404
Dihedral angle restraints
3JHN,, scalar coupling 65
*JH,Hp scalar coupling 55
3JHNCG scalar coupling 5
(aromatic)
3JHNCOCG scalar coupling 5
(aromatic)
13, chemical shifts 86
One-state ensemble Two-states ensemble
Structure statistics
Average CYANA target 35.88 £ 0.29 7.36 £ 0.17
function value (A)
Violations
Distance constraints (>0.5 12 0
A)
Dihedral angle constraints 0 0
(>5°)

Deviations from idealized geometry




RMSD (A)

Backbone to mean

0.50 + 0.09

0.64 + 0.08

Heavy atoms to mean

0.90+ 0.12

1.20+0.10

RMSD to X-ray structure (PDB ID 3LNX [10.2210/pdb3LNX/pdb]) / A

Backbone

0.90

1.14

Heavy atoms

1.30

1.77




Supplementary Table 2 Structural statistics and CYANA input data for the PDZ2 domain in complex with
RA-GEF2 peptide.

NMR distance and dihedral constraints

Distance constraints

Total eNOEs 1547
eNOEs from one pathway 1137
eNOEs from two pathways 410
Intra-residue, | — j| = 0 526
Sequential, [i — j| = 1 410
Short-range, [i —j| < 1 936
Medium-range, 1 < [i — 204
jl <5

Long-range, |i — j| = 5 407

Dihedral angle restraints

3JHN,, scalar coupling 65
*JH,Hp scalar coupling 55
3JHNCG scalar coupling 5
(aromatic)

3JHNCOCG scalar 5
coupling (aromatic)

13, chemical shifts 80

One-state ensemble Two-states ensemble

Structure statistics

Average CYANA target 48.31 + 1.47 13.58 £ 0.36
function value (A)

Violations

Distance constraints 33 1
(>0.5A)

Dihedral angle constraints 0 0

(>5%)




Deviations from idealized geometry

RMSD (A)

Backbone to mean 0.39+0.10 0.62 £ 0.06

Heavy atoms to mean 091+ 0.12 1.19 +£0.10
RMSD to X-ray structure (PDB ID 3LNY [10.2210/pdb3LNY/pdb]) / A

Backbone 1.53 1.41

Heavy atoms 2.20 1.99




Supplementary Table 3 Ramachandran statistics of the apo and holo PDZ two-state structures.

Apo Complex
Most favored regions 69.6% 68.0%
Additionally allowed regions 28.0% 28.8%
Generously allowed regions 1.8% 2.3%
Disallowed regions 0.5% 0.9%




Supplementary Table 4 R1p, R1, and "*N{'"H}-NOE rates of apo PDZ2 domain with the
corresponding errors.

Residue Relaxation Rates (600MHz) [s™] Relaxation Rates (900MHz) [s™]
No.
# R1 AR1 R2 AR2 | NOE | ANOE R1 AR1 R2 AR2 | NOE | ANOE
2 1.60 | 0.05 9.49 0.08 | 0.67 0.03 1.06 | 0.01 12.00 | 0.18 | 0.68 0.03
4 1.61 | 0.06 11.23 | 0.12 | 0.70 0.02 1.07 | 0.02 | 1457 | 0.26 | 0.80 0.04
5 164 | 0.03 | 10.39 | 0.07 | 0.64 0.01 1.19 | 0.01 12.84 | 0.14 | 0.77 0.02
6 1.55 | 0.02 4.06 0.02 | 0.03 0.01 1.51 | 0.01 4.58 0.03 | 0.40 0.01
7 158 | 0.05 | 1250 | 0.10 | 0.78 0.02 1.04 | 0.02 | 16.42 | 0.24 | 0.84 0.03
8 1.42 | 0.03 11.97 | 0.08 | 0.75 0.02 0.93 | 0.01 15.36 | 0.16 | 0.84 0.03
9 1.46 | 0.04 11.64 | 0.09 | 0.72 0.02 0.94 | 0.01 14.38 | 0.21 | 0.85 0.04
10 1.22 | 0.03 11.69 | 0.09 | 0.81 0.03 0.90 | 0.01 14.85 | 0.22 | 0.81 0.03
1 1.53 | 0.04 11.13 | 0.09 | 0.73 0.02 0.98 | 0.01 1447 | 0.21 | 0.84 0.03
12 1.45 | 0.04 11.00 | 0.08 | 0.69 0.02 0.98 | 0.01 1457 | 0.18 | 0.74 0.03
13 154 | 0.04 | 1059 | 0.09 | 0.61 0.02 1.01 | 0.02 | 13.93 | 0.21 | 0.82 0.04
14 1.47 | 0.04 | 10.70 | 0.09 | 0.72 0.02 1.05 | 0.01 13.20 | 0.19 | 0.82 0.03
16 162 | 0.09 | 2155 | 0.26 - - - - - - - -
17 1.39 | 0.03 11.51 0.08 | 0.71 0.02 1.05 | 0.01 15.07 | 0.18 | 0.81 0.03
20 1.34 | 0.04 | 13.04 | 0.12 | 0.68 0.02 110 | 0.03 | 1757 | 0.52 | 0.96 0.06
21 1.47 | 0.04 | 16.08 | 0.13 | 0.76 0.02 0.95 | 0.02 | 24.33 | 043 | 0.77 0.05
22 152 | 0.09 | 13.20 | 0.53 | 0.78 0.04 1.08 | 0.04 | 1555 | 0.62 | 1.05 0.10
23 152 | 0.05 12.11 0.10 | 0.77 0.02 0.99 | 0.02 | 1563 | 0.26 | 0.83 0.04
24 152 | 0.08 | 10.61 0.13 | 0.82 0.03 1.05 | 0.03 | 1347 | 0.35 | 0.83 0.06
25 139 | 0.17 | 1499 | 0.56 | 0.86 0.08 - - - - - -
26 1.57 | 0.05 11.32 | 0.12 | 0.74 0.03 113 | 0.03 | 1464 | 0.34 | 0.82 0.05
27 175 | 0.10 | 18.40 | 0.23 | 0.64 0.04 120 | 0.04 | 30.34 | 1.09 | 0.76 0.08
28 147 | 0.10 | 14.82 | 0.28 | 0.79 0.05 1.05 | 0.05 | 24.41 117 | 0.72 0.08
30 142 | 0.05 | 1553 | 0.14 | 0.71 0.03 1.08 | 0.03 | 2412 | 0.54 | 0.91 0.07
31 1.71 | 0.10 | 14.89 | 0.28 | 0.62 0.04 116 | 0.05 | 24.02 | 1.06 | 0.67 0.08
32 - - - - - - - - - - 0.78 0.04
33 1.60 | 0.05 | 10.31 0.13 | 0.66 0.02 119 | 0.02 | 1245 | 0.28 | 0.79 0.04
35 160 | 0.02 | 13.56 | 0.15 | 0.06 0.01 1.57 | 0.01 3.87 0.03 | 0.45 0.01
36 153 | 0.06 | 12.28 | 0.13 | 0.76 0.03 0.93 | 0.02 | 1554 | 0.32 | 0.81 0.04
37 152 | 0.05 11.61 0.10 | 0.80 0.02 0.95 | 0.02 | 14.39 | 0.23 | 0.79 0.03
38 1.60 | 0.08 | 10.91 0.16 | 0.72 0.03 1.12 | 0.03 | 15.01 0.45 | 0.88 0.05
39 1.34 | 0.03 10.11 0.06 | 0.78 0.02 1.02 | 0.01 1245 | 0.12 | 0.85 0.03
40 156 | 0.02 | 10.00 | 0.07 | 0.77 0.01 1.02 | 0.01 10.99 | 0.18 | 0.85 0.03
41 147 | 0.05 | 1062 | 0.11 | 0.81 0.03 1.06 | 0.02 | 13.33 | 0.26 | 0.82 0.04
43 1.48 | 0.05 11.29 | 0.09 | 0.74 0.02 0.92 | 0.02 | 14.10 | 0.20 | 0.81 0.03
44 1.39 | 0.03 | 10.58 | 0.09 | 0.77 0.02 1.08 | 0.01 13.92 | 0.20 | 0.79 0.03
45 151 | 0.04 | 13.36 | 0.09 | 0.80 0.02 0.99 | 0.02 | 1719 | 0.31 | 0.82 0.04
46 134 | 0.03 | 12.44 | 0.12 | 0.77 0.02 1.02 | 0.03 | 16.32 | 0.57 | 0.84 0.06
47 154 | 0.05 | 13.12 | 0.10 | 0.81 0.02 0.99 | 0.02 | 17.48 | 0.30 | 0.89 0.04
48 131 | 0.03 | 12.29 | 0.08 | 0.78 0.02 0.94 | 0.01 15.90 | 0.20 | 0.89 0.03
49 129 | 0.03 | 1256 | 0.07 | 0.72 0.02 0.99 | 0.01 16.15 | 0.18 | 0.86 0.03




50 - - - - - - 0.94 | 0.02 | 1595 | 0.27 | 0.81 0.03
51 139 | 0.03 | 10.37 | 0.09 | 0.78 0.02 1.01 | 0.01 13.18 | 0.17 | 0.86 0.03
53 159 | 0.03 | 11.21 0.08 | 0.76 0.01 1.01 | 0.01 1456 | 0.17 | 0.86 0.03
55 147 | 0.05 | 1196 | 0.11 | 0.73 0.02 0.96 | 0.02 | 15.04 | 0.24 | 0.86 0.04
56 148 | 0.02 | 10.99 | 0.07 - - - - - - - -

58 160 | 0.05 | 11.67 | 0.11 | 0.82 0.02 0.98 | 0.02 | 15.02 | 0.28 | 0.84 0.04
59 159 | 0.07 | 11.97 | 0.14 | 0.77 0.03 0.99 | 0.02 | 1523 | 0.33 | 0.86 0.05
61 1.54 | 0.01 10.94 | 0.06 - - - - - - - -

62 159 | 0.07 | 1193 | 0.13 | 0.73 0.03 1.02 | 0.02 | 14.67 | 0.39 | 0.83 0.04
63 - - - - | 0.77 0.03 1.09 | 0.02 | 1548 | 0.34 | 0.81 0.04
64 1.40 | 0.03 | 10.72 | 0.08 | 0.83 0.03 1.07 | 0.01 13.28 | 0.17 | 0.80 0.03
66 139 | 0.03 | 1094 | 0.11 | 0.51 0.02 1.01 | 0.02 | 12.02 | 0.20 | 0.77 0.04
67 153 | 0.03 | 11.12 | 0.06 | 0.66 0.02 1.10 | 0.01 14.77 | 0.16 | 0.76 0.03
68 150 | 0.08 | 12.02 | 0.18 - - - - - - - -

69 125 | 0.03 | 12.90 | 0.08 | 0.82 0.03 1.01 | 0.02 | 16.56 | 0.26 | 0.80 0.03
70 152 | 0.06 | 11.35 | 0.11 | 0.79 0.03 1.01 | 0.02 | 14.48 | 0.24 | 0.92 0.05
71 1.76 | 0.07 | 11.34 | 0.10 | 0.76 0.03 113 | 0.02 | 1451 | 0.25 | 0.80 0.03
72 162 | 0.06 | 11.28 | 0.09 | 0.75 0.03 1.06 | 0.02 | 14.06 | 0.29 | 0.91 0.05
73 147 | 0.04 | 10.88 | 0.07 | 0.78 0.02 1.06 | 0.01 13.54 | 0.15 | 0.81 0.03
74 166 | 0.05 | 11.34 | 0.07 | 0.77 0.02 1.11 | 0.01 1448 | 0.19 | 0.81 0.03
75 148 | 0.07 | 11.09 | 0.06 | 0.73 0.01 1.03 | 0.01 1266 | 0.20 | 0.81 0.03
76 150 | 0.03 | 11.94 | 0.08 | 0.62 0.02 1.45 | 0.02 5.43 0.09 | 0.84 0.04
77 148 | 0.02 | 11.04 | 0.07 | 0.74 0.01 1.06 | 0.01 13.72 | 0.13 | 0.84 0.03
78 144 | 0.03 | 10.67 | 0.09 | 0.67 0.02 1.07 | 0.01 12.67 | 0.18 | 0.80 0.03
79 1.47 | 0.02 4.70 0.04 | 0.09 0.01 1.34 | 0.01 6.35 0.05 | 0.39 0.02
80 1.24 | 0.01 10.37 | 0.07 | 0.40 0.01 1.00 | 0.01 1221 | 0.10 | 0.76 0.03
81 1.13 | 0.03 7.80 0.08 | 0.59 0.02 0.91 | 0.01 9.84 0.12 | 0.58 0.03
82 - - - - - - 1.06 | 0.02 | 11.10 | 0.21 - -

84 123 | 0.03 | 10.81 0.06 | 0.80 0.02 0.99 | 0.01 13.31 | 0.13 | 0.87 0.03
85 157 | 0.05 | 10.94 | 0.10 | 0.79 0.02 0.99 | 0.02 | 14.33 | 0.24 | 0.82 0.03
86 154 | 0.05 | 12.09 | 0.10 | 0.71 0.02 098 | 0.02 | 15.74 | 0.26 | 0.82 0.04
87 151 | 0.04 | 11.95 | 0.10 | 0.79 0.02 0.96 | 0.02 | 1521 | 0.23 | 0.90 0.03
88 133 | 0.04 | 12.88 | 0.12 | 0.81 0.03 093 | 0.02 | 15.51 | 0.24 | 0.89 0.04
89 156 | 0.05 | 12.27 | 012 | 0.74 0.03 0.99 | 0.02 | 1590 | 0.28 | 0.86 0.04
90 151 | 0.05 | 1143 | 0.11 | 0.76 0.03 0.95 | 0.02 | 13.96 | 0.24 | 0.83 0.04
91 161 | 0.07 | 11.76 | 0.12 | 0.74 0.02 1.06 | 0.02 | 1516 | 0.35 | 0.78 0.04
92 167 | 0.06 | 11.65 | 0.12 | 0.73 0.02 1.09 | 0.02 | 14.71 | 0.29 | 0.80 0.04
93 143 | 0.02 | 10.28 | 0.06 | 0.62 0.01 1.03 | 0.01 12.89 | 0.10 | 0.64 0.02
94 1.54 | 0.05 5.47 0.06 | 0.17 0.02 1.37 | 0.02 5.72 0.06 | 0.52 0.02
96 0.94 | 0.01 2.78 0.02 0.01 1.20 | 0.01 2.98 0.02 | 0.14 0.01

0.32




Supplementary Table 5 R1p, R1, and "*N{'H}-NOE data of complex PDZ2 domain with the
corresponding errors.

Residue Relaxation Rates (600MHz) [s™] Relaxation Rates (900MHz) [s™]
No.
# R1 AR1 R2 AR2 | NOE | ANOE R1 AR1 R2 AR2 | NOE | ANOE
4 1.54 | 0.05 1142 | 0.16 | 0.73 0.02 1.01 | 0.04 | 1483 | 0.54 | 0.86 0.05
5 1.48 | 0.02 3.94 0.03 | 0.03 0.01 1.45 | 0.02 5.47 0.07 | 0.38 0.02
6 158 | 0.03 | 10.50 | 0.10 | 0.59 0.01 124 | 0.02 | 10.25 | 0.18 | 0.69 0.03
7 147 | 0.04 | 1266 | 0.13 | 0.80 0.02 0.97 | 0.03 | 18.41 0.57 | 0.80 0.04
8 1.31 | 0.03 | 12.41 0.1 | 0.70 0.02 0.85 | 0.02 | 16.50 | 0.40 | 0.80 0.04
1 1.45 | 0.04 11.30 | 0.17 | 0.75 0.02 0.92 | 0.04 | 1560 | 0.62 | 0.84 0.06
12 1.38 | 0.03 | 10.97 | 0.11 | 0.69 0.02 0.91 | 0.03 | 1517 | 0.43 | 0.81 0.05
13 1.38 | 0.03 | 12.09 | 0.12 | 0.74 0.02 0.91 | 0.03 | 1472 | 0.39 | 0.84 0.05
14 141 | 0.03 | 10.32 | 0.11 | 0.72 0.02 1.00 | 0.03 | 14.09 | 0.34 | 0.80 0.04
17 1.31 | 0.03 11.11 0.24 | 0.67 0.03 1.02 | 0.05 | 1562 | 0.70 | 0.93 0.14
20 1.20 | 0.09 11.23 | 0.16 | 0.79 0.04 090 | 0.13 | 1758 | 2.28 | 0.75 0.09
22 141 | 0.18 | 12.00 | 0.26 | 0.65 0.05 132 | 0.39 | 1545 | 3.75 | 1.03 0.22
23 144 | 0.07 | 1257 | 0.24 | 0.80 0.03 0.94 | 0.07 16.11 124 | 0.85 0.12
26 1.48 | 0.15 5.54 0.28 | 0.16 0.04 184 | 042 | 1087 | 3.63 | 0.46 0.18
30 1.36 | 0.04 | 15.18 | 0.15 | 0.67 0.02 1.06 | 0.04 | 26.17 | 0.98 | 0.70 0.05
31 167 | 0.12 | 1443 | 0.76 | 0.87 0.07 118 | 0.14 | 26.95 | 3.37 | 0.46 0.20
32 153 | 0.09 | 10.60 | 0.36 | 0.70 0.04 1.09 | 0.10 | 13.95 | 1.09 | 0.67 0.12
33 164 | 0.07 | 10.34 | 0.21 | 0.68 0.03 117 | 0.06 | 14.78 | 0.75 | 0.72 0.08
34 - - - - 0.78 0.09 1.37 | 0.38 | 28.16 | 9.28 | 0.28 0.25
35 1.45 | 0.06 11.54 | 0.33 | 0.80 0.03 1.07 | 0.07 | 14.06 | 1.10 | 0.92 0.18
36 159 | 0.19 11.02 | 0.26 | 0.78 0.04 117 | 0.34 | 1523 | 3.97 | 0.86 0.14
37 151 | 0.13 | 1237 | 0.48 | 0.81 0.05 091 | 013 | 16.42 | 214 | 0.54 0.11
39 128 | 0.06 | 10.18 | 0.28 | 0.72 0.04 1.05 | 0.08 | 13.06 | 1.04 | 0.62 0.10
40 152 | 0.02 | 10.22 | 0.09 | 0.76 0.01 0.78 | 0.10 | 14.87 | 1.66 | 0.76 0.03
41 1.37 | 0.05 | 10.59 | 0.17 | 0.76 0.03 0.99 | 0.04 | 1486 | 0.62 | 0.85 0.06
43 1.38 | 0.04 1154 | 0.12 | 0.76 0.02 0.87 | 0.03 | 14.61 0.44 | 0.81 0.04
44 1.31 | 0.05 | 10.28 | 0.27 | 0.76 0.03 1.01 | 0.08 | 15.08 | 1.10 | 0.67 0.08
45 1.69 | 0.07 1142 | 0.19 | 0.82 0.03 110 | 0.05 | 16.16 | 0.74 | 0.81 0.08
46 1.41 | 0.05 3.31 0.12 - 0.04 1.58 | 0.08 4.95 0.26 | 0.41 0.08
48 124 | 0.02 | 12.61 0.09 g;g 0.02 0.88 | 0.02 | 1712 | 0.45 | 0.89 0.04
49 122 | 0.03 | 12.86 | 0.13 | 0.77 0.02 0.90 | 0.04 | 19.18 | 0.75 | 0.81 0.06
50 119 | 0.03 | 10.65 | 0.14 - - 0.88 | 0.04 | 16.69 | 0.67 - -
51 1.34 | 0.03 | 1048 | 0.13 | 0.79 0.02 0.95 | 0.03 | 14.03 | 0.39 | 0.81 0.04
52 1.52 | 0.01 3.45 0.03 | 0.15 0.01 1.53 | 0.02 4.55 0.06 | 0.44 0.02
53 156 | 0.04 | 10.58 | 0.13 | 0.75 0.02 1.02 | 0.03 | 15.08 | 0.39 | 0.85 0.04
56 145 | 0.02 | 10.86 | 0.09 - - - - - - 0.81 0.03
58 1.49 | 0.04 11.84 | 0.15 | 0.73 0.02 0.93 | 0.03 | 16.05 | 0.52 | 0.82 0.05
59 155 | 0.09 | 12.20 | 0.28 | 0.78 0.04 0.93 | 0.07 | 17.07 | 117 | 0.75 0.09
60 121 | 0.02 | 1293 | 0.12 | 0.55 0.01 0.96 | 0.02 | 13.06 | 0.31 | 0.80 0.04




61 1.59 | 0.02 3.58 0.05 | 0.03 0.01 1.54 | 0.03 4.70 0.08 | 0.43 0.02
62 151 | 0.05 | 12.02 | 0.16 | 0.76 0.02 1.02 | 0.05 | 16.79 | 0.75 | 0.82 0.06
63 1.59 | 0.05 | 10.41 0.15 - 0.02 1.05 | 0.05 | 16.71 | 0.75 | 0.77 0.05
64 135 | 0.03 | 10.86 | 0.11 | 0.73 - 0.99 | 0.03 | 14.42 | 0.39 | 0.79 0.04
66 1.43 | 0.02 4.40 0.05 | 0.02 0.01 1.38 | 0.02 6.00 0.09 | 0.43 0.02
67 144 | 0.03 | 11.50 | 0.14 | 0.64 0.02 1.04 | 0.04 | 1419 | 0.49 | 0.57 0.06
69 1.18 | 0.04 | 12.80 | 0.18 | 0.89 0.04 0.94 | 0.07 | 1896 | 1.12 | 0.87 0.09
70 153 | 0.1 12.22 | 0.64 | 0.61 0.06 1.01 | 0.12 | 16.66 | 2.22 - -

71 1.81 | 0.30 | 12.05 | 0.39 | 0.87 0.08 1.97 | 1.02 - - 1.07 0.30
72 143 | 0.14 | 1214 | 0.53 | 0.70 0.07 118 | 0.20 | 19.03 | 3.59 | 1.18 0.32
73 139 | 0.05 | 11.04 | 0.17 | 0.80 0.03 1.04 | 0.05 | 1416 | 0.67 | 0.74 0.08
74 154 | 0.09 | 11.24 | 0.63 | 0.59 0.06 110 | 012 | 13.22 | 1.50 | 1.52 0.52
75 149 | 0.1 11.03 | 0.69 | 0.71 0.04 1.00 | 0.05 | 14.84 | 1.29 | 0.57 0.15
77 0.61 | 0.1 - - - - 0.68 | 0.15 - - 0.47 0.09
78 1.45 | 0.05 3.70 0.14 - 0.04 1.53 | 0.07 4.18 0.27 | 0.54 0.23

0.05

79 - - - - 0.61 0.05 142 | 0.35 - - - -

80 1.39 | 0.01 3.97 0.04 - 0.01 1.36 | 0.02 5.69 0.07 | 0.37 0.02
81 1.07 | 0.02 7.56 0.10 ggg 0.02 0.86 | 0.03 | 10.54 | 0.26 | 0.61 0.04
84 117 | 0.02 | 10.75 | 0.07 | 0.75 0.01 093 | 0.02 | 1419 | 0.23 | 0.84 0.03
85 149 | 0.04 | 1112 | 0.14 | 0.76 0.02 0.95 | 0.03 | 14.88 | 0.49 | 0.87 0.05
86 145 | 0.04 | 1223 | 0.16 | 0.79 0.02 092 | 0.04 | 17.34 | 0.67 | 0.99 0.07
87 144 | 0.04 | 11.83 | 0.13 | 0.75 0.02 093 | 0.03 | 16.65 | 0.45 | 0.83 0.04
88 123 | 0.03 | 1292 | 0.14 | 0.72 0.02 0.86 | 0.03 | 17.48 | 0.51 | 0.80 0.04
89 147 | 0.05 | 12.58 | 0.17 | 0.80 0.03 091 | 0.04 | 1759 | 0.76 | 0.88 0.06
90 141 | 0.05 | 11.56 | 0.16 | 0.72 0.02 0.88 | 0.04 | 1533 | 0.59 | 0.75 0.05
92 161 | 0.07 | 11.40 | 0.20 | 0.81 0.03 1.06 | 0.06 | 16.32 | 0.89 | 0.74 0.06
93 134 | 0.02 | 10.38 | 0.08 | 0.57 0.01 1.00 | 0.02 | 1429 | 0.24 | 0.72 0.03
94 1.49 | 0.04 5.28 0.09 | 0.19 0.01 1.37 | 0.03 6.46 0.14 | 0.48 0.03
96 0.89 | 0.01 2.91 0.03 0.01 1.16 | 0.01 3.91 0.05 | 0.12 0.02

0.41
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Supplementary Figure 1: Ligand-binding induced chemical shift change versus the amino acid sequence

of PDZ2 indicates the ligand-binding site and allosteric sites. Ligand-induced N and 'H chemical shift

changes (geometrically weighted with nitrogen shifts taken with weight of 0.3) measured in ['°N,'H]-HSQC

spectra of free PDZ2 domain and in a 1:1 complex with the ligand peptide RA-FEF2.
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Supplementary Figure 2: The ratio between Rz and R1 NMR relaxation rates for the PDZ residues shows
increased flexibility on the slow timescale of the PDZ loop located between the two double glycine elements
Gly23-Gly24 and Gly33-Gly34 shown as red bars. Due to the increased flexibility of the PDZ loop the

symmetry restraints were relaxed in the loop region.
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Supplementary Figure 3: Two-state validation of apo PDZ2 domain (a) and PDZ2 domain in complex with
RA-GEF2 peptide (b). The CYANA target function (TF) values, which are the (weighted) sums of the
squared violations of the conformational restraints, versus number of simultaneously calculated states are
shown for 1-9 state structure calculations in blue. The importance of the ensemble-based structure
determination is evident from the decrease of the TF with an increasing number of states and indicates that

two states are sufficient to describe the experimental data well.
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Supplementary Figure 4: Chi1 angles of all the residues of the 40 conformers of the apo PDZ2 ensemble

are shown in a circular plot.
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Supplementary Figure 5: Chi1 angles of all the residues of the 40 conformers of the complex PDZ2
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ensemble are shown in a circular plot.
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Supplementary Figure 6: Population analysis of apo PDZ2 domain (a) and PDZ2 domain in complex with
RA-GEF2 peptide (b) showing that the population could be estimated from the structure calculations to be
roughly 1:1. The graphs show the CYANA target function (TF) of the two-state structure calculations versus
1:9 to 9:1 populations in increments of 10%. For this a pseudo ten-state structure calculation was set up
allowing only two distinct states through the application of symmetry restraints in CYANA. For example for
a 2:8 ratio, a 10 state structure is calculated with artificial restraints such that two states are almost identical
and the other 8 are also almost identical to each other. Because of the many additional artificial restraints
stressing the structure calculation performance minimization for each population calculation 1000

conformers and 300’000 minimization steps were used.
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Supplementary Figure 7: Ramachandran statistics of apo PDZ2 domain (all 220 conformers) (a) and
PDZ2 domain in complex with the RA-GEF2 peptide (all 2*20 conformers) (b).
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Supplementary Figure 8: Three bond scalar coupling measurements 3J.z and 3J.s3 of apo PDZ2 indicate

that the CHI1 angle of Lys72 is in a superposition between gauche+ and trans.
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Supplementary Figure 9: Ramachandran plots of selected residues from the apo PDZ2 2*20 conformers
color coded according to PDBcor selected states in cyan and blue indicate the presence of two distinct

states.
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Supplementary Figure 10: Ramachandran plots of selected residues from the holo PDZ2 2*20 conformers
color coded according to PDBcor selected states in cyan and blue indicate the presence of two distinct
states.
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Supplementary Figure 11: A series of two-state structure calculations of the PDZ2 domain in the apo form
(a) and complexed with RA-GEF2 peptide (b) was performed from subsets of distance restraints
contributing to the fractions of the experimental dataset in the range from 5% up to 95% and evaluated for

the ensemble RMSD (red line) and structural correlations (green line), that are visualized at their mean

positions and standard deviation bars (a). In process of repetitive addition of the distance restraints both

apo and holo PDZ2 domain are unfolded at 5% of distance restraints (bundle structures are illustrated top

left for both), then folded above ~60% of distance restraints (middle) and individual states are well resolved
above 90% of distance restraints (top right). RMSD decline showcases the acquisition of the protein fold,

whereas structural correlations growth showcases the protein state separation. This analysis demonstrates

that the two-state structure is overdetermined in respect to experimental restraints by ca 20%.



Supplementary Figure 12: Local sidechain and backbone dynamics of apo PDZ2 domain (a, ¢) and PDZ2
domain in complex with RA-GEF2 peptide (b, d). (a, b) Valine and Leucine residues that show for both their
methyl groups the same chemical shifts are labeled by yellow sidechain. Phe7 and Tyr36 with a single
aromatic protons HD1/2 and HE1/2 that requests their fast rotation are labeled green. Residues with scalar
couplings 3Jus and 3J.z measured to be in a superposition between gauche+ and trans forms are colored
dark blue for state 1 and cyan for state 2 (scalar couplings were measured only for the free PDZ2). (c,d)
conformational exchange dynamics depicted by Rex values from >N relaxation measurements at 900 MHz
suggested by the software package RELAX'®?! are indicated for apo (c) and complex (d) on top of the 3D
structure. The residue color corresponds to the Rex value summarized in corresponding color bar panels.
Residues without the Rex values are colored gray. A wide spread conformational exchange dynamics is
indicated in both apo and complex. It is noted that for the complex Rex may comprise contributions from
exchange between ligand bound and unbound state.
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Supplementary Figure 13: Dynamic exchange contributions to the transverse '°N relaxation suggested
by the software package RELAX?! for (a) apo and (b) complex PDZ2 domain are indicated in a bar plot
along the amino acid sequence in units of [rad s~1]. The error bars correspond to Monte Carlo simulated
errors computed by the relaxGUI21. Please note that the Rex values determined at 900 MHz indicate the
presence of exchange, but does not give a value of the exchange rate. Furthermore, Rex depends on the
unknown chemical shift difference between the states of exchange and its size may vary between residues

having the same exchange rate.



4

< P
L E'B

Supplementary Figure 14: Cartoon representation of a possible multi-level allosteric mechanism of the
PDZ2 domain around ligand binding. The mechanism can be summarized as a conformational selection by
the ligand of the open state from an equilibrium of closed and open states of apo PDZ2, followed by an
induced-fit mechanism to that selected state that propagates allosteric rearrangements throughout the
protein fold into the yellow and red states. The color code of the PDZ2 domain in Figure 2 is used and the
ligand is indicated by a grey triangle.
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