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Figure S1. (A) Cartoon of the putative PFN1 tetramer based on the tetrameric X-ray 

model of PFN2 (PDB ID: 1D1J
1
). Each of the four copies of PFN2 was replaced with the 

NMR derived structure of monomeric PFN1 (PDB ID 1PFL
2
), using the first of twenty 

published solution structures. (B-C) Enlarged views of the dimer interfaces stabilizing the 

tetramer, highlighting Leu
123

 (blue spheres) and His
134

 (green spheres) that are mutated to 

destabilize the tetramer in solution (see text). The dimer in panel B (blue dashed 

rectangle in A) is stabilized by the loop between β4-β5 and the N-terminus of α4 
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including Leu
123

. The dimer interface in panel C (green dashed rectangle in panel A) 

comprises α1 of one monomer and the C-terminus of α4 of a second monomer, including 

His
134

. Thus the L123R and H134R mutations would be expected to destabilize the 

interfaces of molecules in panels B and C, respectively. 
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Figure S2. Selected regions of 
1
H,

15
N-HSQC spectra of WT, L123R and H134R human 

PFN1, 10 
o
C, 600 MHz.  
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Figure S3.  Analysis of in-phase 
15

N CPMG data acquired on a sample of 
15

N H134R 

PFN1 at several protein concentrations, 10
o
C. ∆R2,eff = R2,eff

30Hz
− R2,eff

1kHz
 and R2,eff

1kHz  are plotted 

for two different concentrations in panels A and B, respectively.  
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Figure S4. Linear increases in R2,eff
1kHzvalues with protein concentration, as shown for Ala

21
 

(A) and Ser
28

 (B) of H134R PFN1 (that shows no evidence of chemical exchange). Note 

that the slope of R2,eff
1kHzvs [PFN1] is dependent on residue position; Ala

21
 is in strand β1, in 
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a rigid portion of the molecule, and its slope (3.5 s
-1

 mM
-1

) and intercept (13.4 s
-1

) are 

therefore larger than for Ser
28

 that is located in a flexible loop (slope=1.6 s
-1

 mM
-1

, 

intercept=7.4 s
-1

). Slopes, intercepts and ����, as defined by Eq. [7] of the main text, 

��
� ��	
�1
� = ��

� �0��� ⋅ ����, are shown in panels C, D and E, respectively. 
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Figure S5. Fits of concentration dependent CPMG data for WT PFN1, as in Figure 5 of 

the main text, using additional models of oligomerization, as indicated. See legend to 

Figure 5 for additional details. 
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Figure S6. Two-state exchange data can be fit robustly: an example using the 

  
4A

k
1

k
−1

 →←  A
4

 model. Data was simulated using the two-state monomer-tetramer 

exchange model with ∆ϖ values set to those obtained from fits of 6 experimental 

dispersion profiles to a pseudo two-state exchange model, 
 
A

k
AB

kBA

 →←  B  . Values for k1 

used to generate dispersion data were chosen randomly between 10
8
 M

-3
s

-1
 – 10

9
 M

-3
s

-1
 

with k-1 obtained randomly from 0.5k1 /10
6
– 2k1 /10

6
, corresponding to 

  
p
A

4

 values 

ranging from 13% to 4.4%, respectively, for [PFN1]= 3mM. For each (k1,k-1) pair 6 

dispersion profiles were generated (1 for each of the 6 experimental ∆ϖ values) at each of 

the 5 [PFN1] values used in the experiment. In all of the simulations the transverse 

relaxation rates of A and A4 were set to 15 s
-1

 and 60 s
-1

, respectively. Fits of the 

simulated profiles were initially performed using the pseudo two-state model and the 

obtained values then used as input for fitting with the 
  
4A

k
1

k
−1

 →←  A
4
 model. (A) Fitted 

dispersion profiles for 1 residue (of the 6 used) along with correlation plots of fitted k1 

(B) and k-1 (C) values relative to those input, based on 100 simulations. It is noteworthy 

that although starting R2 values were input as equal for monomer and tetramer in the final 

fits, the fitted rates were 15 s
-1

 and 60 s
-1

, in agreement with those input. The inset to (B) 

shows the distribution of ∆ϖ values obtained for 1 residue (largest ∆ϖ) from the 100 

simulations. 
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Figure S7. (A) χ red

2 surface for k-1 from a fit of the concentration dependent in-phase, 

TROSY and anti-TROSY data recorded on WT PFN1, 10
o
C, to the monomer-dimer-

tetramer exchange model, as discussed in the text. (B) KD2 = k-2/k2 vs KD1 = k-1/k1, along 

with histograms of KD values (top and right hand sides) obtained from a bootstrap 

analysis of CPMG data
3
. Values of reduced χ2 obtained from each fit are indicated using 

the black-white color scale along the right side. The most probably KD1 and KD2 values, 

10
o
C, are 110 mM and 60 µM, respectively.  
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Sample Derivation of A Chemical Exchange Model 

Table 1 lists the exchange models that were used to fit the concentration dependent 

CPMG relaxation dispersion data. Palmer and coworkers have discussed exchange 

described by �� ⇌ �� 4 and in what follows we will consider the following scheme: 

�2� ⇌
��

���
��,2�� ⇌

��

���
��
, in which a tetramer is formed via a set of sequential reactions. 

This model can explain the dispersion data reasonably well and in addition the tetrameric 

structure so formed is consistent with expectations based on X-ray studies of PFN2
1
. 

Focusing initially on concentrations and on the first reaction of the series 2� ⇌
��

���
�� we 

obtain 

1

2

d[A]

dt
= −k1[A]2 + k−1[A2 ]

d[A2 ]

dt
= k1[A]

2
− k−1[A2 ]

              [S1] 

while for 2�� ⇌
��

���
��

  

1

2

d[A2 ]

dt
= −k2[A2 ]2 + k−2[A4 ]

d[A4 ]

dt
= k2[A2 ]

2
− k−2[A4 ]

             [S2] 

Combining Eqs [S1] and [S2] it follows that, 

d[A]

dt
= −2k1[A]

2
+ 2k−1[A2 ]

d[A2 ]

dt
= −2k2[A2 ]

2
+ 2k−2[A4 ]+ k1[A]

2
− k−1[A2 ]

d[A
4
]

dt
= k2[A2 ]2 − k−2[A4 ]

           [S3] 

Recalling that M A ∝[A],  M A2
∝ 2[A2 ],  M A4

∝ 4[A4 ] and linearizing Eq. [S3]
5
 we obtain 
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dM A

dt
= −2k1[A]M A + k−1M A2

dM A2

dt
= −2k2[A2 ]M A2

+ k
−2M A4

+ 2k1[A]M A − k−1M A2

dM A4

dt
= 2k2[A2 ]M A2

− k−2M A4

           [S4] 

We can write the monomer-dimer-tetramer scheme �2� ⇌
��

���
��,2�� ⇌

��

���
��
 as [� ⇌

�� 

� �
!,

 

! ⇌
� "

�" 
#
 for which the following kinetic scheme holds, 

dM A

dt
= −kABM A + kBAM B

dM B

dt
= kABM A − kBAM B − kBCM B + kCBMC

dMC

dt
= −kCBMC + kBCM B

             [S5] 

Comparing Eqs [S4] and [S5] leads to the results of Table 1. 
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