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msa-clustal pre-clustal msa-pre 

better 12 17 8 

worse 16 4 20 

same 0 7 0 

total 28 28 28 

averages 

MSA-GA 0.59042857 

MSA-GA w/p 0.65292857 

Clustal 0.63978571 
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 To find a mathematical model that: 

•  predicts how a biological process changes over time 

•  predicts measurable outputs of the process 

• Helps explain/understand how the process operates 

 

 Parameterize the model with realistic biological parameters 

• Estimate how parameter changes affect the process 
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 Classic model of gene 
regulation 
 

 Few elements 
 

 Well studied and 
parameterized 
 

 Biological 
measurements available 
 

 Various mathematical 
models 



 4 time delay differential 

equations 

 

 8 parameters 

 

 6 functions: 

• Plus 

• Minus 

• Power 

• Division 

• Multiplication 

• Time delay 

 

 

Mahaffy and Savev 1999 
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 3 time delay differential 

equations 

 

 17 parameters 

 

 6 functions: 

• Plus 

• Minus 

• Power 

• Division 

• Multiplication 

• Time delay 

 

 

Yildirim et al. 2004 
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 Empirical model / echo model – simplified abstraction 

of the main mechanistic properties of biological 

populations 

• Universe – environment and population 

• Organisms – chromosomes, genes and alleles 

• Phenotypic correlation of the organisms with the environment 

and other organisms 

 







 

 


