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Fig. S1. 
Allosteric networks in PDZ3 determined by various methods
Overview showing 8 different allosteric networks reported in PDZ3 using in silico approaches (six 
examples, purple) and two experimental approaches (green). The illustration highlights the dif-
ferent lengths of PDZ3 constructs used for the different approaches: Monte Carlo path [1], rigid 
residue scan [2], conservation mutation correlation analysis [3], thermodynamic double mutant 
cycle by stopped flow [4], deep coupling scan [5], molecular dynamics scan [6], statistical cou-
pling analysis [7], perturbation response scanning [8]. The network illustrations were adapted from 
Gautier et al [9].
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Fig. S2. 
F337W in PDZ3 and PSG does not affect secondary structure and affinity of CRIPT 
Circular dichroism spectra at 200-260 nm for PDZ3 A and PSG B were recorded in 50 mM sodi-
um phosphate pH 7.4, 10°C. ITC experiments for CRIPT 6 AA binding to C PSG (Kd = 0.14 µM ) 
and D PSG with F337W probe (Kd = 0.18 µM) were performed in 50 mM sodium phosphate pH 
7.4, 25°C.
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Fig. S3.
Calculation example of coupling free energy
Calculation example of coupling free energy (∆∆∆Gc) from observed rate constants for WT and 
I327V PDZ3. A Plot showing the linear relationship between observed rate constants and CRIPT 
6 AA concentration under the experimental conditions. The association rate constant (kon) is equal 
to the slope of the curve. B The dissociation rate constant (koff) was estimated from a separate 
displacement experiment. The plot shows observed rate constants from displacement experiments 
at three concentrations of unlabeled CRIPT 6 AA. Displacement experiments were performed by 
preincubating PDZ3:CRIPT 6 AA (dansylated) and mixing with 100, 150, or 200 µM unlabeled 
CRIPT 6 AA. At high concentration the dissociation of labeled CRIPT 6 AA is practically irreversible 
as shown by the slopes, which are ≈ 0. The average of three observed rate constants was used 
as an estimate of the dissociation rate constant. C The Kd value was calculated from the ratio of 
the dissociation and association rate constants for the four complexes. D Calculation example of 
coupling free energy (∆∆∆Gc ) for the double mutant cycle probing the interaction between Gln-3 
in CRIPT 6 AA and Ile327 in PDZ3. The numbers are usually rounded to two significant figures in 
tables and figures but in the calculations we use at least three obtained from raw kobs data. Further 
examples of raw data are shown in Fig. S5.
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Fig. S4.
The Mutations did not perturb secondary structure of PDZ3 and PSG 
CD spectra shown for 15 mutants of PDZ3 A and PSG B. Color code: PDZ3 WT purple, PSG 
WT green and mutants grey. The shape of the spectra are similar, suggesting a similar fold. The 
difference in magnitude likely reflects differences in concentration. Note that errors in the concen-
tration of protein have virtually no effect on the observed rate constants and calculated Kd values. 
The spectra were recorded in 50 mM Sodium Phosphate pH 7.4, 10°C including 0.5 mM TCEP for 
PSG.
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Fig. S5.
Binding and dissociation kinetics of CRIPT peptides and PDZ3 or PSG 
A-D Examples of kinetic traces from stopped flow experiments for binding of dansylated CRIPT 
(4 µM) CRIPT 6 AA (A and C) or CRIPT 15 AA (B and D) to PDZ3 (1 µM) (A and B) or PSG (1 
µM) (C or D). Traces were fitted to single (A, B and D) or double exponential functions (C). E-H 
The experiments were repeated over a range of dansylated CRIPT concentrations (2 to 20 µM) 
at a constant concentration of PDZ3 or PSG. The observed rate constant (kobs) was obtained from 
the fit to single or double exponential functions and plotted versus [CRIPT]. From the linear rela-
tionship between [CRIPT] and kobs the association rate constant (kon) was obtained as the slope 
at high peptide concentration. I-L Examples of kinetic traces from stopped flow experiments in 
which koff was determined in a displacement reaction. A large excess of unlabeled CRIPT was 
mixed with pre-equilibried protein:peptide complex (2:10 µM) of the respective PDZ3 or PSG and 
dansyl labeled CRIPT. Traces were fitted to a single (I, J and L) or double (K) exponential func-
tion to obtain the observed rate constant. Note that the fitting errors of the kobs values are very 
small (generally less than 0.6 % of the value) due to high signal to noise in combination with 5-6  
technical replicates for each kinetic trace M-P The experiments were repeated with three different 
concentrations of unlabeled CRIPT (100, 150 and 200 µM) and an average of the observed rate 
constants was used as the dissociation rate constant (koff). Color codes for protein:peptide com-
plex: pink (PDZ3:CRIPT 6 AA), green (PDZ3: CRIPT 15 AA), blue (PSG:CRIPT 6 AA), light green 
(PSG:CRIPT 15 AA) and black (the same peptide but with P-3 (Nva) mutation). All fitted parameters 
are presented in Tables S2-S7.



A   PDZ3:CRIPTP-2(Ser) 6 AA           B   PDZ3:CRIPTP0 6 AA

C   PDZ3:CRIPTP-2 6 AA             D    PDZ3:CRIPTP-3 6 AA

Fig. S6.
Origin of perturbations affects the allosteric network in PDZ3
Comparison of mapped allosteric networks (∆∆∆Gc) in PDZ3 for four peptide mutations at different 
positions: A P-2: Thr to Ser B P0: Val to Abu C P-2: Thr to Abu and D P-3: Gln to Nva. The mapped 
allosteric networks reported in A and B were published previously [4], whereas those shown in C 
and D are from the present work.
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Fig. S7.
Spearman correlation analysis of allosteric networks involving PDZ3
The diagrams report Spearman rank correlation values for allosteric networks mapped by double 
mutant cycles with two different PDZ domains and mutations in protein and peptide: A Four al-
losteric networks reported in PDZ3 with 22 protein mutations and four peptide mutations: CRIPTP0 
6 AA [4], CRIPTP-2 6 AA, CRIPTP-2(Ser) 6 AA [4] and CRIPTP-3 6 AA. B Five allosteric networks in 
SAP97 PDZ2 and a circularly permuted (cp) SAP97 PDZ2 with 19 protein mutations and three 
peptide mutations: GluR-AP0 9 AA (Val to Abu), GluR-AP-2 9 AA (Thr to Ser) and GluR-AP-4 9 AA (Arg 
to Nva) [10]. The color code going from dark blue (positive) to red (negative) shows the direction 
and strength of any monotonic relationship. Significant correlation coefficients are marked with *.
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Fig. S8.
Reproducibility of coupling free energies as determined by stopped flow spectroscopy 
Five complete double mutant cycles were repeated two times to show the reproducibility of the ex-
perimentally determined ∆∆∆Gc values. We chose double mutant cycles spanning a range of val-
ues from positive to negative. A First and B second repeat of stopped flow experiments for binding 
of dansylated CRIPT 6 AA to PSG (1 µM) or the PSG mutants G322A, F325A, I327V, E334A and 
G335A, respectively. The observed rate constant (kobs) was plotted versus [CRIPT] (2-20 µM). 
From the linear relationship between [CRIPT] and kobs the association rate constant (kon) was ob-
tained as the slope. C First and D second repeat of the corresponding stopped flow experiments 
for binding of dansylated CRIPTP-2 6 AA to PSG and the mutants. For each complex, the disso-
ciation rate constant was determined in displacement experiments. E One example of a 
thermodynamic double mutant cycle for the PSG/peptide mutant pair: I327V/CRIPTP-2 6 AA. 
Coupling free energies are shown for the repeats (∆∆∆GR1 and ∆∆∆GR2) and the first experiment 
(∆∆∆Gc). F Comparison of coupling free energies for the three independent determinations of five 
different ∆∆∆Gc
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Table S1.
Coupling free energies (∆∆∆Gc) for all double mutant cycles in PDZ3. Color code according to the 
bar scale.

    DDDGc
PDZ3

CRIPTP-3 6 AA  CRIPTP-2 6 AA 



 kon (s
-1 µM-1)    koff (s

-1)          Kd (µM)

PDZ3 7.0 ± 0.1  2.6 ± 0.06  0.37 ± 0.02
I314V 7.1 ± 0.04  2.4 ± 0.04  0.34 ± 0.01
I316A 6.3 ± 0.03  1.5 ± 0.03  0.24 ± 0.005
G322A 6.2 ± 0.1  0.7 ± 0.02  0.12 ± 0.004
L323A 7.1 ± 0.04  1 3 ± 0.3  1.8 ± 0.04
G324A 6.7 ± 0.1  12 ± 0.3  1.9 ± 0.1
F325A 8.0 ± 0.2  5.8 ± 0.2  0.72 ± 0.03
I327V 6.1 ± 0.04  14 ± 0.1  2.3 ± 0.02
V328A 7.1 ± 0.1  7.2 ± 0.2  1.0 ± 0.03
G330A 6.3 ± 0.2  65 ± 3  10 ± 0.6
E334A 9.2 ± 0.1  5.6 ± 0.1  0.61 ± 0.01
G335A 14 ± 0.2  0.5 ± 0.03  0.038 ± 0.002
I338A 6.0 ± 0.03  1.9 ± 0.04  0.31 ± 0.01
F340A 6.3 ± 0.1  4.4 ± 0.1  0.70 ± 0.01
I341V 7.0 ± 0.04  3.4 ± 0.1  0.49 ± 0.01
P346G 6.8 ± 0.1  4.1 ± 0.2  0.60 ± 0.03
A347G 5.8 ± 0.03  5.8 ± 0.3  1.0 ± 0.1
L353A 6.7 ± 0.03  1.9 ± 0.1  0.29 ± 0.01
R354A 7.9 ± 0.1  2.7 ± 0.04  0.34 ± 0.01
V362A 5.6 ± 0.1  2.4 ± 0.02  0.42 ± 0.01
N363A 6.8 ± 0.1  4.0 ± 0.1  0.60 ± 0.02
H372A 5.3 ± 0.1  35 ± 0.4  6.5 ± 0.1
A375G 5.1 ± 0.1  6.1 ± 0.1  1.2 ± 0.03
A376G 7.2 ± 0.03  10 ± 0.4  1.4 ± 0.1
I377A 6.9 ± 0.04  2.1 ± 0.01  0.31 ± 0.002
A378G 6.5 ± 0.1  1.5 ± 0.01  0.23 ± 0.002
K380A 5.4 ± 0.03  5.1 ± 0.1  0.94 ± 0.02
A382G 6.9 ± 0.04  1.0 ± 0.01  0.14 ± 0.001
V386A 6.6 ± 0.04  1.9 ± 0.1  0.29 ± 0.01
I388V 7.2 ± 0.1  3.3 ± 0.04  0.45 ± 0.01
R399A 8.0 ± 0.1  7.3 ± 0.1  0.91 ± 0.01
F400A 7.5 ± 0.5  110 ± 4  15 ± 1
E401A 7.3 ± 0.1  5.3 ± 0.03  0.72 ± 0.01

kon (s
-1 µM-1)    koff (s

-1)          Kd (µM) 

6.3 ± 0.1  11 ± 0.2  1.7 ± 0.03
6.6 ± 0.1  11 ± 0.3  1.7 ± 0.1
5.7 ± 0.1  6 ± 0.1  1.1 ± 0.02
6.0 ± 0.1  3 ± 0.1  0.42 ± 0.01
6.5 ± 0.1  37 ± 1  5.7 ± 0.2
6.3 ± 0.3  31 ± 2  5.0 ± 0.4
7.8 ± 0.1  19 ± 0.7  2.5 ± 0.1
5.6 ± 0.1  40 ± 0.1  7.2 ± 0.1
7.5 ± 0.1  79 ± 2  10.6 ± 0.3
8.0 ± 0.8  216 ± 18  27 ± 3
7.6 ± 0.1  20 ± 0.04  2.6 ± 0.04
13 ± 0.2  1 ± 0.1  0.10 ± 0.005
5.4 ± 0.0  10 ± 0.2  1.9 ± 0.1
5.8 ± 0.1  13 ± 0.5  2.3 ± 0.1
6.4 ± 0.1  14 ± 0.3  2.2 ± 0.1
6.1 ± 0.1  17 ± 0.6  2.7 ± 0.1
5.2 ± 0.1  17 ± 0.2  3.3 ± 0.1
6.0 ± 0.1  9 ± 0.1  1.5 ± 0.03
6.2 ± 0.1  11 ± 0.1  1.8 ± 0.03
5.2 ± 0.1  11 ± 0.1  2.1 ± 0.04
6.2 ± 0.1  14 ± 0.3  2.3 ± 0.1
9.9 ± 0.7  131 ± 9  13 ± 1
4.6 ± 0.1  25 ± 0.1  5.4 ± 0.1
6.4 ± 0.1  28 ± 0.1  4.3 ± 0.1
6.1 ± 0.1  9 ± 0.6  1.4 ± 0.1
6.5 ± 0.1  8 ± 0.3  1.2 ± 0.1
5.0 ± 0.1  21 ± 0.2  4.1 ± 0.1
6.3 ± 0.1  4 ± 0.1  0.62 ± 0.01
6.0 ± 0.0  9 ± 0.1  1.5 ± 0.02
6.4 ± 0.1  16 ± 0.3  2.4 ± 0.1
5.8 ± 0.1  27 ± 0.1  4.7 ± 0.1
9.1 ± 4  229 ± 49  25 ± 11
6.2 ± 0.2  22 ± 0.1  3.6 ± 0.1

          CRIPT 6 AA        CRIPTP-3 6 AA

Table S2.
kon, koff and Kd for the interaction between PDZ3 and CRIPT 6 AA or CRIPT P-3 6 AA.



 kon (s
-1 µM-1)    koff (s

-1)          Kd (µM)

PDZ3 7.0 ± 0.1  2.6 ± 0.06  0.37 ± 0.02
I314V 7.1 ± 0.04  2.4 ± 0.04  0.34 ± 0.01
I316A 6.3 ± 0.03  1.5 ± 0.03  0.24 ± 0.005
G322A 6.2 ± 0.1  0.7 ± 0.02  0.12 ± 0.004
L323A 7.1 ± 0.04  1 3 ± 0.3  1.8 ± 0.04
G324A 6.7 ± 0.1  12 ± 0.3  1.9 ± 0.1
F325A 8.0 ± 0.2  5.8 ± 0.2  0.72 ± 0.03
I327V 6.1 ± 0.04  14 ± 0.1  2.3 ± 0.02
V328A 7.1 ± 0.1  7.2 ± 0.2  1.0 ± 0.03
G330A 6.3 ± 0.2  65 ± 3  10 ± 0.6
E334A 9.2 ± 0.1  5.6 ± 0.1  0.61 ± 0.01
G335A 14 ± 0.2  0.5 ± 0.03  0.038 ± 0.002
I338A 6.0 ± 0.03  1.9 ± 0.04  0.31 ± 0.01
F340A 6.3 ± 0.1  4.4 ± 0.1  0.70 ± 0.01
I341V 7.0 ± 0.04  3.4 ± 0.1  0.49 ± 0.01
P346G 6.8 ± 0.1  4.1 ± 0.2  0.60 ± 0.03
A347G 5.8 ± 0.03  5.8 ± 0.3  1.0 ± 0.1
L353A 6.7 ± 0.03  1.9 ± 0.1  0.29 ± 0.01
R354A 7.9 ± 0.1  2.7 ± 0.04  0.34 ± 0.01
V362A 5.6 ± 0.1  2.4 ± 0.02  0.42 ± 0.01
N363A 6.8 ± 0.1  4.0 ± 0.1  0.60 ± 0.02
H372A 5.3 ± 0.1  35 ± 0.4  6.5 ± 0.1
A375G 5.1 ± 0.1  6.1 ± 0.1  1.2 ± 0.03
A376G 7.2 ± 0.03  10 ± 0.4  1.4 ± 0.1
I377A 6.9 ± 0.04  2.1 ± 0.01  0.31 ± 0.002
A378G 6.5 ± 0.1  1.5 ± 0.01  0.23 ± 0.002
K380A 5.4 ± 0.03  5.1 ± 0.1  0.94 ± 0.02
A382G 6.9 ± 0.04  1.0 ± 0.01  0.14 ± 0.001
V386A 6.6 ± 0.04  1.9 ± 0.1  0.29 ± 0.01
I388V 7.2 ± 0.1  3.3 ± 0.04  0.45 ± 0.01
R399A 8.0 ± 0.1  7.3 ± 0.1  0.91 ± 0.01
F400A 7.5 ± 0.5  110 ± 4  15 ± 1
E401A 7.3 ± 0.1  5.3 ± 0.03  0.72 ± 0.01

                        CRIPT 6 AA      CRIPTP-2 6 AA
kon (s

-1 µM-1)    koff (s
-1)          Kd (µM) 

7.5 ± 0.1  68 ± 0.2  9.0 ± 0.2
7.6 ± 0.2  64 ± 0.6  8.5 ± 0.2
6.3 ± 0.1  43 ± 0.3  6.8 ± 0.1
6.2 ± 0.1  19 ± 0.2  3.0 ± 0.1
16 ± 2  221 ± 26  14 ± 2
6.6 ± 0.7  193 ± 17  29 ± 4
9.0 ± 0.4  94 ± 5  11 ± 0.7
12 ± 1  172 ± 15  15 ± 2
8.5 ± 1  175 ± 9  21 ± 3
7.3 ± 0.7  203 ± 16  28 ± 3
9.8 ± 0.3  99 ± 4  10 ± 0.5
15 ± 0.3  14 ± 0.1  1.0 ± 0.02
6.1 ± 0.1  57 ± 0.3  9.3 ± 0.2
6.7 ± 0.2  95 ± 1  14 ± 0.5
8.2 ± 0.2  90 ± 0.4  11 ± 0.3
6.7 ± 0.5  97 ± 1  15 ± 1
7.9 ± 0.4  133 ± 5  17 ± 1
6.9 ± 0.2  57 ± 0.7  8.4 ± 0.2
8.0 ± 0.3  75 ± 2  9.3 ± 0.4
5.7 ± 0.1  47 ± 0.7  8.2 ± 0.2
8.1 ± 0.3  89 ± 2  11 ± 0.6
7.5 ± 0.5  78 ± 6  10 ± 1
6.2 ± 0.2  123 ± 5  20 ± 1
8.2 ± 0.3  121 ± 4  15 ± 0.7
7.3 ± 0.1  68 ± 0.5  9.3 ± 0.2
7.2 ± 0.1  45 ± 0.8  6.2 ± 0.1
6.3 ± 0.4  112 ± 4  18 ± 1
6.9 ± 0.1  35 ± 0.1  5.0 ± 0.1
6.5 ± 0.1  53 ± 0.3  8.2 ± 0.2
7.5 ± 0.2  85 ± 0.8  11 ± 0.3 
9.2 ± 1  193 ± 14  21 ± 3

7.8 ± 0.5  163 ± 6  21 ± 2

     
     
     

Table S3.
kon, koff and Kd for the interaction between PDZ3 and CRIPT 6 AA or CRIPT P-2 6 AA.



 kon (s
-1 µM-1)    koff (s

-1)          Kd (µM) 
 
PSG 6.0 ± 0.3  1.3 ± 0.1  0.21 ± 0.01
G322A 6.8 ± 0.1  0.26 ± 0.002 0.039 ± 0.001
F325A 5.5 ± 0.2  4.7 ± 0.5  0.87 ± 0.1
I327V 5.7 ± 0.1  8.9 ± 1.0  1.6 ± 0.2
G330A 6.2 ± 0.2  35 ± 1.8  5.8 ± 0.3
E334A 7.2 ± 0.1  2.4 ± 0.1  0.33 ± 0.01
G335A 7.0 ± 0.1  0.74 ± 0.03 0.11 ± 0.01
I338A 5.4 ± 0.1  1.1 ± 0.03  0.20 ± 0.01
A347G 4.4 ± 0.1  5.0 ± 0.3  1.1 ± 0.1
L353A 6.3 ± 0.1  1.1 ± 0.1  0.18 ± 0.01
R354A 7.0 ± 0.1  1.7 ± 0.1  0.25 ± 0.02
V362A 7.1 ± 0.4  1.3 ± 0.01  0.19 ± 0.01
A376G 6.6 ± 0.1  5.4 ± 0.2  0.82 ± 0.03
R399A 7.2 ± 0.2  2.8 ± 0.3  0.38 ± 0.04
F400A 6.4 ± 0.3  13 ± 0.4  2.0 ± 0.1
E401A 5.6 ± 0.1  5.1 ± 0.5  0.90 ± 0.1

   CRIPT 6 AA      CRIPTP-3 6 AA

kon (s
-1 µM-1)    koff (s

-1)          Kd (µM) 

7.5 ± 0.1  68 ± 0.2  9.0 ± 0.2
7.6 ± 0.2  64 ± 0.6  8.5 ± 0.2
6.3 ± 0.1  43 ± 0.3  6.8 ± 0.1
6.2 ± 0.1  19 ± 0.2  3.0 ± 0.1
16 ± 2  221 ± 26  14 ± 2
6.6 ± 0.7  193 ± 17  29 ± 4
9.0 ± 0.4  94 ± 5  11 ± 0.7
12 ± 1  172 ± 15  15 ± 2
8.5 ± 1  175 ± 9  21 ± 3
7.3 ± 0.7  203 ± 16  28 ± 3
9.8 ± 0.3  99 ± 4  10 ± 0.5
15 ± 0.3  14 ± 0.1  1.0 ± 0.02
6.1 ± 0.1  57 ± 0.3  9.3 ± 0.2
6.7 ± 0.2  95 ± 1  14 ± 0.5
8.2 ± 0.2  90 ± 0.4  11 ± 0.3
6.7 ± 0.5  97 ± 1  15 ± 1
7.9 ± 0.4  133 ± 5  17 ± 1
6.9 ± 0.2  57 ± 0.7  8.4 ± 0.2
8.0 ± 0.3  75 ± 2  9.3 ± 0.4
5.7 ± 0.1  47 ± 0.7  8.2 ± 0.2
8.1 ± 0.3  89 ± 2  11 ± 0.6
7.5 ± 0.5  78 ± 6  10 ± 1
6.2 ± 0.2  123 ± 5  20 ± 1
8.2 ± 0.3  121 ± 4  15 ± 0.7
7.3 ± 0.1  68 ± 0.5  9.3 ± 0.2
7.2 ± 0.1  45 ± 0.8  6.2 ± 0.1
6.3 ± 0.4  112 ± 4  18 ± 1
6.9 ± 0.1  35 ± 0.1  5.0 ± 0.1
6.5 ± 0.1  53 ± 0.3  8.2 ± 0.2
7.5 ± 0.2  85 ± 0.8  11 ± 0.3 
9.2 ± 1  193 ± 14  21 ± 3

7.8 ± 0.5  163 ± 6  21 ± 2

     
     
     

kon (s
-1 µM-1)    koff (s

-1)          Kd (µM) 

5.8 ± 0.2  2.1 ± 0.2  0.36 ± 0.02
6.0 ± 0.1  1.0 ± 0.1  0.16 ± 0.01
5.2 ± 0.3  8.3 ± 0.3  1.6 ± 0.1
4.4 ± 0.2  15 ± 0.1  3.4 ± 0.1
6.6 ± 0.2  85 ± 2.6  13 ± 0.6
6.4 ± 0.2  6.8 ± 0.1  1.1 ± 0.04
6.9 ± 0.2  1.8 ± 0.03  0.26 ± 0.01
4.7 ± 0.1  2.7 ± 0.2  0.58 ± 0.04
3.8 ± 0.1  14 ± 0.6  3.6 ± 0.2
5.6 ± 0.1  3.3 ± 0.2  0.59 ± 0.03
5.9 ± 0.1  4.7 ± 0.1  0.80 ± 0.03
5.4 ± 0.3  6.8 ± 0.9  1.3 ± 0.2
5.6 ± 0.2  14 ± 1.2  2.4 ± 0.2
6.3 ± 0.2  6.7 ± 0.4  1.1 ± 0.1
4.0 ± 0.1  29 ± 0.4  7.2 ± 0.2
5.1 ± 0.3  7.3 ± 0.4  1.4 ± 0.1

Table S4.
kon, koff and Kd for the interaction between PSG and CRIPT 6 AA or CRIPT P-3 6 AA.



 kon (s
-1 µM-1)    koff (s

-1)          Kd (µM) 
 
PSG 6.0 ± 0.3  1.3 ± 0.1  0.21 ± 0.01
G322A 6.8 ± 0.1  0.26 ± 0.002 0.039 ± 0.001
F325A 5.5 ± 0.2  4.7 ± 0.5  0.87 ± 0.1
I327V 5.7 ± 0.1  8.9 ± 1  1.6 ± 0.2
G330A 6.2 ± 0.2  35 ± 2  5.8 ± 0.3
E334A 7.2 ± 0.1  2.4 ± 0.1  0.33 ± 0.01
G335A 7.0 ± 0.1  0.74 ± 0.03 0.11 ± 0.01
I338A 5.4 ± 0.1  1.1 ± 0.03  0.20 ± 0.01
A347G 4.4 ± 0.1  5.0 ± 0.3  1.1 ± 0.1
L353A 6.3 ± 0.1  1.1 ± 0.1  0.18 ± 0.01
R354A 7.0 ± 0.1  1.7 ± 0.1  0.25 ± 0.02
V362A 7.1 ± 0.4  1.3 ± 0.01  0.19 ± 0.01
A376G 6.6 ± 0.1  5.4 ± 0.2  0.82 ± 0.03
R399A 7.2 ± 0.2  2.8 ± 0.3  0.38 ± 0.04
F400A 6.4 ± 0.3  13 ± 0.4  2.0 ± 0.1
E401A 5.6 ± 0.1  5.1 ± 0.5  0.90 ± 0.1

   CRIPT 6 AA                        CRIPTP-2 6 AA

kon (s
-1 µM-1)    koff (s

-1)          Kd (µM) 

5.2 ± 0.002 10 ± 2  2.0 ± 0.4
5.9 ± 0.1  9.1 ± 0.6  1.5 ± 0.1
5.4 ± 0.4  21 ± 0.4  3.9 ± 0.3
3.1 ± 0.1  21 ± 0.5  6.8 ± 0.2
6.4 ± 0.5  142 ± 7  22 ± 2
7.4 ± 0.3  17 ± 1  2.3 ± 0.2
7.5 ± 0.2  17 ± 1  2.2 ± 0.2
4.1 ± 0.1  17 ± 1.0  4.1 ± 0.3
3.7 ± 0.2  31 ± 0.01  8.4 ± 0.4
6.2 ± 0.3  16 ± 0.9  2.6 ± 0.2
5.2 ± 0.2  17 ± 0.4  3.3 ± 0.2
5.0 ± 0.8  20 ± 1  4.1 ± 0.7
4.5 ± 0.1  26 ± 0.3  5.8 ± 0.1
8.6 ± 0.6  71 ± 4  8.2 ± 0.7
    
5.1 ± 1  64 ± 4  13 ± 3

Table S5.
kon, koff and Kd for the interaction between PSG and CRIPT 6 AA or CRIPT P-2 6 AA



kon (s
-1 µM-1)    koff (s

-1)          Kd (µM)   
  
8.4 ± 0.2    81 ± 0.2    9.7 ± 0.3
7.6 ± 0.1    20 ± 0.1    2.7 ± 0.03
 11 ± 0.6       125 ± 6     11 ± 0.8
6.1 ± 0.7       397 ± 11     65 ± 8
8.1 ± 3.4  307 ± 37     38 ± 17
 10 ± 0.6  130 ± 7     13 ± 1
11 ± 0.2    24 ± 0.3    2.1 ± 0.05
5.6 ± 0.2    65 ± 2     12 ± 0.4
5.8 ± 0.3  135 ± 4     23 ± 1
5.8 ± 0.3    85 ± 1     15 ± 0.8
9.4 ± 0.3    87 ± 2    9.2 ± 0.3
8.3 ± 0.2    72 ± 2    8.7 ± 0.3
 11 ± 0.7  190 ± 8     17 ± 1
11 ± 0.1     38 ± 0.4    3.4 ± 0.05
15 ± 0.4    72 ± 1    4.9 ± 0.2
7.8 ± 0.2    96 ± 0.6     12 ± 0.4

 kon (s
-1 µM-1)    koff (s

-1)          Kd (µM)  

PDZ3 8.6 ± 0.1   12 ± 0.1  1.4 ± 0.02
G322A 8.0 ± 0.1       3.5 ± 0.02  0.44 ± 0.01
F325A  11 ± 0.2   26 ± 0.2  2.4 ± 0.04
I327V 7.6 ± 0.1   62 ± 1  8.2 ± 0.2
G330A 8.7 ± 0.3   97 ± 0.4   11 ± 0.4
E334A 8.3 ± 0.1   22 ± 0.2  2.6 ± 0.1
G335A  12 ± 0.2  4.5 ± 0.01  0.36 ± 0.01
I338A 7.2 ± 0.1   11 ± 0.1  1.5 ± 0.03
A347G 7.3 ± 0.2   25 ± 0.2  3.4 ± 0.1
L353A 8.1 ± 0.1   12 ± 0.03  1.5 ± 0.03
R354A 9.1 ± 0.1   12 ± 0.1  1.4 ± 0.04
V362A 7.3 ± 0.1  9.8 ± 0.04  1.3 ± 0.03
A376G  8.6 ± 0.2   39 ± 0.5  4.5 ± 0.1
R399A 11 ± 0.1  7.8 ± 0.1  0.70 ± 0.01
F400A 9.8 ± 0.1   13 ± 0.1  1.3 ± 0.02
E401A 7.5 ± 0.1   15 ± 0.1  2.0 ± 0.04

             CRIPT 15 AA             CRIPTP-3 15 AA

kon (s
-1 µM-1)    koff (s

-1)          Kd (µM) 

5.2 ± 0.002 10 ± 2  2.0 ± 0.4
5.9 ± 0.1  9.1 ± 0.6  1.5 ± 0.1
5.4 ± 0.4  21 ± 0.4  3.9 ± 0.3
3.1 ± 0.1  21 ± 0.5  6.8 ± 0.2
6.4 ± 0.5  142 ± 7  22 ± 2
7.4 ± 0.3  17 ± 1  2.3 ± 0.2
7.5 ± 0.2  17 ± 1  2.2 ± 0.2
4.1 ± 0.1  17 ± 1.0  4.1 ± 0.3
3.7 ± 0.2  31 ± 0.01  8.4 ± 0.4
6.2 ± 0.3  16 ± 0.9  2.6 ± 0.2
5.2 ± 0.2  17 ± 0.4  3.3 ± 0.2
5.0 ± 0.8  20 ± 1  4.1 ± 0.7
4.5 ± 0.1  26 ± 0.3  5.8 ± 0.1
8.6 ± 0.6  71 ± 4  8.2 ± 0.7
    
5.1 ± 1  64 ± 4  13 ± 3

Table S6.
kon, koff and Kd for the interaction between PDZ3 and CRIPT 15 AA or CRIPT P-3 15 AA.



 kon (s
-1 µM-1)    koff (s

-1)          Kd (µM) 
 
PSG 8.2 ± 0.3  3.5 ± 0.03  0.43 ± 0.01
G322A 8.2 ± 0.1  0.8 ± 0.01  0.10 ± 0.002
F325A 6.2 ± 0.2  8.8 ± 0.1  1.41 ± 0.05
I327V 6.3 ± 0.2  19 ± 0.6  3.0 ± 0.1
G330A 7.7 ± 0.3  99 ± 2.6  13 ± 0.7
E334A 9.4 ± 0.1  8.4 ± 0.2  0.90 ± 0.02
G335A 8.3 ± 0.1  1.8 ± 0.03  0.21 ± 0.005
I338A 7.1 ± 0.1  2.7 ± 0.01  0.38 ± 0.004
A347G 4.8 ± 0.1  8.9 ± 0.4  1.9 ± 0.1
L353A 8.7 ± 0.1  2.8 ± 0.01  0.32 ± 0.005
R354A 8.1 ± 0.2  3.9 ± 0.03  0.48 ± 0.01
V362A 4.7 ± 0.3  3.6 ± 0.2  0.78 ± 0.1
A376G 8.1 ± 0.1  12 ± 0.1  1.4 ± 0.02
R399A 8.1 ± 0.2  5.0 ± 0.1  0.62 ± 0.02
F400A 6.3 ± 0.1  6.4 ± 0.1  1.0 ± 0.02
E401A 6.8 ± 0.1  3.4 ± 0.04  0.50 ± 0.01

           CRIPT 15 AA           CRIPTP-3 15 AA

kon (s
-1 µM-1)    koff (s

-1)          Kd (µM) 

7.0 ± 0.5  12 ± 0.1  1.7 ± 0.2
7.0 ± 0.1  2.4 ± 0.03  0.34 ± 0.01
6.1 ± 0.3  22 ± 0.2  3.6 ± 0.2
5.6 ± 0.3  52 ± 0.1  9.2 ± 0.5
15 ± 2  208 ± 13  14 ± 2
8.2 ± 0.3  28 ± 0.5  3.4 ± 0.1
7.2 ± 0.1  5.3 ± 0.1  0.73 ± 0.02
6.2 ± 0.1  8.2 ± 0.04  1.3 ± 0.02
2.9 ± 0.2  35 ± 0.7  12 ± 1
7.4 ± 0.2  8.9 ± 0.1  1.2 ± 0.03
7.8 ± 0.2  13 ± 0.2  1.6 ± 0.04
6.5 ± 0.1  12 ± 0.1  1.9 ± 0.03
5.4 ± 0.2  28 ± 0.3  5.1 ± 0.2
8.0 ± 0.1  15 ± 0.1  1.8 ± 0.03
6.9 ± 0.3  41 ± 1  6.0 ± 0.3
6.4 ± 0.1  12 ± 0.1  1.9 ± 0.04

Table S7.
kon, koff and Kd for the interaction between PSG and CRIPT 15 AA or CRIPT P-3 15 AA.



Table S8.
Difference in coupling free energy (∆∆∆Gc

PSG-∆∆∆Gc
PDZ3 = ∆∆∆∆Gc

PSG to PDZ3) between PSG and 
PDZ3 for corresponding double mutant cycles involving CRIPTP-2 6 AA, CRIPTP-3 6 AA and 
CRIPTP-3 15 AA. Color code according to the bar scale. N.D., not determined as ∆∆∆Gc

F400A not 
possible to determine for CRIPTP-2 6 AA.


