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11. Summary of the new findings of the thesis 

The thesis proposes a new amino acidsubstitution model, two partition alignment 

algorithms and a new method to compute  specific evolutionary site rates. All 

proposals aimed at increase the accuracy of the reconstructed phylogeny for a 

given alignment.Specifically: 

(1) The thesis developed FLAVI – an amino acid substitution model specific to 

Flavivirus viruses. Experiments show that phylogenies reconstructed using 

FLAVI have higher likelihood values than existing models for Flavivirus data. 



(2) The thesis proposes two algorithms mPartition and gPartition to partition large 

to genome size alignments. Both algorithmsuse substitution model and 

evolutionary rate at each site in partitioning process. 

a. mPartition algorithm can be used for nucleotides and amino acids 

alignments. Experiments suggested that the maximum likelihood phylogeny 

trees constructed usingmPartition'spartitioning schemes had better AIC/BIC 

scores than the trees using other partitioning schemes in most of tested 

cases. 

b. The gPartition algorithm can be used for nucleotide alignments. Test 

alignments which contain upto million sites was partitioned in less than 24 

hours, meanwhile mPartition algorithm couldnot finish after 72 hours. 

Using the partitioning schemes generated by gPartitionalso reconstructed 

better maximum likelihood tree than without partitioning and than using the 

schemes of rate-based partitioning methods. 

(3) In addition, the thesis proposesfastTIGER– a rapid method for estimating 

evolutionary rates of sites.fastTIGER has linear complexity according to the 

number of sites in alignment, therefore, it is more suitable for calculating the 

evolutionary rate for genome size aligments than the TIGER rate estimation 

algorithm. 

12. Practical applicability, if any 

The results in this thesis contribute to: 

FLAVI model can be used to search protein sequences in databases and to 

reconstruct phylogeny trees. In the process of reconstructing a phylogeny, a 

partitioning scheme model (created by aligned partitioning algorithms) can be 

used to improves the accuracy of inffered tree.  

fastTIGER is not only used in partitioning algorithms but also is used 

forpreprocessing data. 

13. Further research directions, if any 

 Find new method for partitioning a given alignment. 

 Consider different constraints need to be satisfedof input data. 
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