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Figure S1. Structure of BIO124. . 
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Figure S2. Distance between I37 of the PICK1 PDZ domain and BIO124. Spikes in distance after 4 

us in trajectory 4 represent ligand dissociation from the binding pocket. 

 

Figure S3. Cluster analysis of BIO124 per trajectory. (a) Trajectory 1. The top ten clusters shown 

represent 100% of the total frames. (b) Trajectory 2. The top ten clusters shown represent 100% of 

the total frames. (c) Trajectory 3. The top ten clusters shown represent 100% of the total frames. (d) 

Trajectory 4. The top three clusters shown represent 98.45% of the total frames. In two of the three 

clusters, the ligand has shifted from the binding pocket. 

 

 

Figure S4. Cluster analysis of BIO124 in trajectory 4. (a) The ten most probable positions of BIO124 

during the first 4 us of trajectory 4. The clusters represent 100% of the total frames. (b) The ten most 



 

 

probable positions of BIO124 during the last 3 us of trajectory 4. The clusters represent 100% of the 

total frames. 

 

 

Figure S5. State 0 hydrogen bonding network between BIO124 and the PICK1 PDZ domain. (a) 

Hydrogen bonds include I33-carboxyl (cyan), G34-carboxyl (orange), and I35 carboxyl (green). (b) 

Distance distribution between each hydrogen bonding pair in the complex. Note that each hydrogen 

bonding pair produces a Gaussian distribution. 

 

 

Figure S6. State 1 hydrogen bonding network between BIO124 and the PICK1 PDZ domain. (a) 

Hydrogen bonds include I37-ketone (purple). (b) Distance distribution of the I37-ketone hydrogen 

bonding pair. Note the Gaussian distribution. 

 

 



 

 

Figure S7. State 2 hydrogen bonding network between BIO124 and the PICK1 PDZ domain. (a) 

Hydrogen bonds include I37-carboxyl (red). (b) Distance distribution of the I37-carboyxl hydrogen 

bonding pair. Note the Gaussian distribution. 

While our MD simulations are performed at room temperature (293 K or ~20C), the X-

ray structure of the PICK1 PDZ-BIO124 complex was crystalized at 4C (~277 K).[1] With 

this, we performed 12 replicates of 500 ns simulations at 277 K. Because all conformational 

shifts observed in our original simulations happened within the first 20 ns, we have as-

sumed any conformational shifts will be observed by 500 ns in the new 277 K simulations. 

In total, we performed 6.0 s of 277 K simulations. 

We performed hydrogen bond analysis over all combined 277 K trajectories. In all com-

bined 277 K trajectories, we identified the presence of three hydrogen bonding pairs be-

tween BIO124 and the PICK1 PDZ domain: I33-carboxyl, G34-carboxyl, and I35-carboxyl 

(Figure S8a). These pairs are in good agreement with the X-ray structure and state 0 ob-

served in our original simulations. Notably, hydrogen bonding pairs corresponding to 

states 1 and 2 (I37-carboxyl and I37-ketone) are not identified in the 277 K simulations. 

Next, we performed a statistical analysis to rank the probability of each pair forming in 

the binding pocket (Figure S8b). The distance distributions for each pair produces a 

Gaussian distribution centered below 0.5 nm. These results indicate a single binding con-

formation with three stable hydrogen bonds that agree with the X-ray structure.  

 

 

Figure S8. 277 K hydrogen bonding network. (a) Hydrogen bonds include I33-carboxyl (cyan), G34-

carboxyl (orange), and I35 carboxyl (green). (b) Distance distribution between each hydrogen bond-

ing pair in the complex. 

We calculated the atom-atom distance between each hydrogen bonding pair observed in 

the 277 K simulations (I33-carboxyl, G34-carboxyl, and I35-carboxyl) as well as the atom-

atom distance between the additional hydrogen bonding pairs observed in states 1 and 2 

in the original simulations (I37-carboxyl and I37-ketone). As shown in Figure S9, all tra-

jectories keep the conformation of the starting structure with three hydrogen bonds 

formed throughout the simulations; the distances between I33-carboxyl (cyan), G34-car-

boxyl (orange), and I35-carboxyl (green) are below 0.5 nm in each trajectory. Oppositely, 

none of the trajectories observe hydrogen bonding between I37-carboxyl or I37-ketone; 

the distances between I37-carboxyl (red) and I37-ketone (purple) are greater than 0.5 nm 



 

 

in each trajectory.  This further indicates that state 1 and 2 are not present in the simula-

tions at 277 K. The additional states observed in our original simulations may be a result 

of an increase in temperature that permits the sampling of states. 

 

 

Figure S9. 277 K atom-atom distance analysis of the hydrogen bonding pairs. 

 

 

Figure S10. Summed time-resolved force distribution analysis (TRFDA) for each state of BIO124. 

 



 

 

 

Figure S11. Top ten residues from time-resolved force distribution analysis (TRFDA). TRFDA re-

veals the top ten PICK1 PDZ residues with the greatest punctual stress across each state. In state 0, 

BIO124 induces the greatest punctual stress on the residues composing the B strand. Oppositely in 

state 1 and state 2, BIO124 induces the greatest punctual stress on residues composing the B helix. 

 

Figure S12. Structural alignment of the PICK1 PDZ domain (PDB ID: 2GZV, blue), PTP-BL PDZ2 

(PDB ID: 3PDZ, green) and PSD-95 PDZ3 (PDB ID: 1BE9, red). A46 (PTP-BL PDZ2), A347 (PSD-95 

PDZ3), and A58 (PICK1 PDZ) have been identified as allosteric residues in the αA helix. I20 (PTP-

BL PDZ2) and F325 (PSD-95 PDZ3) have been identified as key residues in propagating signal to 

the αA helix. The structural equivalent of I20 and F325 in the PICK1 PDZ domain is I35. 
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