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The molecular phylogenetic analysis of biological sequences has been 

used to assess some extremely important biological questions, such 

as the relationship between humans and primates,  the origin of AIDS 

etc. These methods have shown successful due to the development of 

more rigorous and efficient techniques, which were applied here in 

order to determine the heterogeneity of the glycolytic enzymes 

sequences, aiming a better understanding of their phylogenetic 

relationships. A MySQL database was built with information pertaining 

all the enzymes associated with glycolysis in KEGG, ExPASy, 

MetaCyc and PUMA2, in a total of 30 enzymes.The data were 

collected from KEGG and incorporated into the database. As a first 

step, FASTA files specific for each enzyme containing ortholog 

sequences were generated including every organism present in KEGG 

related to the ten "classical" EC numbers from glycolysis, as a prelude 

to define the better method to analyze the huge amount of data from 

all the enzymes. After the alignment by CLUSTALW, the results show 

the most divergence (93,3%) among fructose-bisphosphate aldolase 

sequences (EC 4.1.2.13) and the less varying sequences were found 

among hexokinase sequences (EC 2.7.1.1). A maximum of 668 and a 

minimum of 44 sequences were aligned.

Structure of the tables in 

the database built to store 

information from 

glycolysis. All the glycolytic 

enzymes from KEGG, 

ExPASy, MetaCyc and 

PUMA2 were included. 

The nucleotide and 

aminoacid sequences 

were all retrieved from 

KEGG. This database will 

allow to perform broader 

analyses involving more 

enzymes and organisms, 

besides using nucleotide 

sequences as well, 

resulting in more 

consistent phylogenies.
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One of the queries submitted to the database in order to obtain the FASTA files containing the desired 
aminoacid sequences. The KO was used to exclude different sequences grouped under the same EC number.

Phylogenetic tree obtained from 44 aminoacid sequences related to 
hexokinase in the database. In general, the major groups of organisms were 
clustered in the trees
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Screen from software BioEdit, containing the CLUSTALW algorithm, showing the already aligned sequences 
in each row. The colors identify groups of aminoacids and the dashes indicate gaps through the alignment.

Screen from software MEGA 3.1, showing in yellow the variable columns through the sequence alignment. The conserved sites are shown in white.

Supported by:

A phylogenetic tree was built for the 44 sequences retrieved from hexokinase using MEGA3.1, 

by the Neighbor-Joining Method. The tree shows a taxonomic clustering through the major taxa 

(Animalia, Plantae, Fungi, Protozoa and Bacteria). However, four separate groups formed under 

Protozoa and two under Fungi. These results might be due to the high rate of heterogeneity 

found for some of the sequences, reflecting the large sample and wide diversity of the 

organisms selected. Further analysis for all the glycolytic enzymes present in the database is 

needed to a better evaluation of the evolutionary relationships involving these proteins, but 

these results show this method is appropriate for analyzing this kind of data.

Table showing 

the variable and 

conserved sites 

after the 

alignments and 

the number of 

sequences 

involved by EC 

number. The 

high divergence 

found may be 

due to the large 

number of 

organisms.
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