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Fig. S1 (a) A snapshot of the zinc complex in HCA-II; Evolution of the distances from 

the zinc ion to (b) the nitrogen atom at His94 (NE2 ); (c) to the nitrogen atom at His96 

(NE2); (d) to the nitrogen atom at His119 (ND1 );(e) and to the oxygen atom of the 

bound water. 
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Fig. S2 The probability of the Markov state corresponding to the bulk phase (a) and 

that corresponding to cluster 1 (b) calculated with different lagtimes (4, 10, 20, 40 ps).

Fig. S3 (a) COM of all clusters to the oxygen atom of the bound water; (b) Cluster 1 

and cluster 2 are mapped on the free energy landscape in Fig. 2 of manuscript according 

to the reaction coordinate d, other Markov states could not be mapped on the free-

energy landscape because this free energy landscape only samples the part of region of 

channel 1: d from 4.0 Å to 8.1 Å; (c) snapshots of clusters and hCA-II, cluster 1 and 

cluster 2 are in red, others are rendered as green spheres.

Table S1 The amino acid composition of cluster 1 to 10 and experimentally found 
hydrophobic pocket of CO2 in [1]

Cluster ID Amino acids
1 Val143 Leu198 Trp209

2 His64 Ala65 His96 Thr200

3 Trp5 Gly6 Pro201



4 Asn62

5 Trp5

6 Tyr7 Pro13 Trp245 Arg246

7 Trp123 Phe131Ala134 Val135 Gly140 Leu141

8 Trp16 Asp19 Phe20 Pro201

9 Tyr7 Val242 Asp243

10 Leu148 Val223 Phe226

Hydrophobic pocket for CO2
[1] Val121 Val143 Leu198 Trp209

Fig. S4 Snapshots of cluster 1 and Val121, Val143, Leu198, Trp209 in hCA-II, red star 
marks the experimentally found amino acids of hydrophobic pocket for CO2 in active 
site of hCA-II[1], blue star marks the composition of cluster 1.
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