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S1 Text. Comparison between apo hAgo2 dynamics and kinetics of hAgo2-miRNA collision 

We have compared the kinetics of the open-closed transition (a unimolecular event) and that of 

hAgo2-miRNA collision (a bimolecular event).  The units of the rate constants in these two 

events are different because different numbers of molecules are involved.  Therefore, directly 

comparing the two rate constants is not feasible.  Moreover, it has been recently reported that 

both protein dynamics and the ligand concentration can influence the recognition 

mechanism[30].  We therefore have compared the rates, instead of the rate constants, of the two 

events to demonstrate that in physiological condition the selective binding of open hAgo2 by 

miRNA is possible.  An estimated transition rate (ν𝑐𝑙𝑜𝑠𝑒𝑑−𝑜𝑝𝑒𝑛) from a closed hAgo2 to an open 

conformation is obtained as: 

ν𝑐𝑙𝑜𝑠𝑒𝑑−𝑜𝑝𝑒𝑛 =
1

𝑡𝑐𝑙𝑜𝑠𝑒𝑑−𝑜𝑝𝑒𝑛
[𝑃] =

1

10𝜇𝑠
× 500𝑛𝑀 = 5 × 10−2𝑀𝑠−1          (S1) 

where  𝑡𝑐𝑙𝑜𝑠𝑒𝑑−𝑜𝑝𝑒𝑛 denotes the mean first passage time (MFPT) from a closed state to the open 

state derived from our MSM (see Table S3).  Although MFPTs from different closed states to the 

open state show certain discrepancy, the majority of them are at tens of µs.  Therefore, we 

choose 10µs as an estimated value here to represent the correct order of magnitude.  [P] is the 

experimental hAgo2 concentration[35].  Recent experiments showed that single strand siRNA 

collides with hAgo2 at a rate constant of around 1 × 108𝑀−1𝑠−1[35].  Thus the hAgo2-miRNA 

collision rate (ν𝑐𝑜𝑙𝑙𝑖𝑠𝑖𝑜𝑛) is: 

ν𝑐𝑜𝑙𝑙𝑖𝑠𝑖𝑜𝑛 = 𝑘𝑐𝑜𝑙𝑙𝑖𝑠𝑖𝑜𝑛[𝐿][𝑃] = 1 × 108𝑀−1𝑠−1 × 20 × 10−9𝑀 × 500𝑛𝑀 = 1 × 10−6𝑀𝑠−1  
(S2) 

where 𝑘𝑐𝑜𝑙𝑙𝑖𝑠𝑖𝑜𝑛 is the hAgo2-RNA collision rate constant, [L] is the experimental RNA 

concentration[35] and [P] is the experimental hAgo2 concentration[35].  

The MSM-predicted transitioning rate to the open state is significantly faster than the collision 

rate, suggesting that the apo hAgo2 always has sufficient time to reach open state before it 

encounters miRNA.   

 


