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“New Bioinformatic and Molecular 
Biology Tools for Metabolic 
Engineering” 

Metabolic engineering uses and 
manipulates cellular metabolism to 
convert cheap substrates into more 
valuable products. Most of the involved 
biochemical transformations are 
catalyzed by enzymes. The flux from 
substrate to product can be limited by 
activity of one enzyme, especially when 
its coding gene is from another species. 
The flux can also be limited by imbalanced 
activities of multiple enzymes involved 
in the process, which has various, partially 
understood causes, such as accumulation of 
toxic metabolic intermediates, over-drainage of 
cellular energy and building blocks, and activation 
of cellular defence mechanisms. In this presentation, 
I will share with the audience our efforts in 
developing new tools for improving protein activity 
and for balancing metabolic pathway.

In the first study, we developed a computational 
tool to improve protein activity in collaboration 
with Dr. Xiaonan Wang’s group at NUS. We trained 
a mathematical model by using machine learning 
algorithms to predict solubility of a protein from its 
amino acid sequence. Protein solubility instead of 
activity was used as the model output because 
(1) protein solubility and activity are correlated to 
certain extent, and (2) solubility data from different 
classes of proteins can be pooled together, 
making data collection much easier. With the 



 

 

 

 

 

 


