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Abstract. A double lid Manuk lipase (lipMNK) is a local lipase isolated from Manuk crater, 

Jawa Barat, Indonesia. The catalytic activity of lipMNK is determined by the change in the 

conformation of lipMNK from a closed lid (c-lipMNK) to an open lid (o-lipMNK). The 

identification of salt-bridge interactions that stabilize the dynamic changes from c-lipMNK to 

o-lipMNK has shown several ionic interactions involving lid residues as the responsible 

interaction. One of them is Asp178 - Lys229, which is an interlid salt-bridge. To obtain more 

information about the role of the interaction and or the residue, in-silico mutation was carried 

out. Lys185Gln mutations were performed on the primary structure of c-lipMNK using Pymol. 

In the mutant structure obtained, then the solvation process is carried out at 20% acetonitrile 

conditions, parameterization, and molecular dynamics simulations. MD was carried out with an 

NPT ensemble at 358 K for 40 nanoseconds in 20% acetonitrile. The results showed that 

Lys229Gln mutation accelerated lid opening movements. Simulations for 40ns in wild type 

only opened the lid c-lipMNK as far as 3.64 Å and 6.90 Å (for lid A and lid B, respectively), 

while in the mutant the lid movement distances were 13.82 Å and 18.58 Å (for lid A and lid B, 

respectively). However, this mutation also shows unfolding in another segment beyond the lid. 

The existence of this unfolding, for example, can be seen in the change in the distance between 

the residues of His223 and Glu202, which was originally 14.41 Å further away to 24.47 Å. 

This suggests that the Asp178 - Lys229 salt bridge has an important role in maintaining the 

overall stability of the c-lipMNK structure. 
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