


where Smith-Waterman (SW) score was obtained from KEGG SSDB database. Sequence pairs whose SW 

score less than 100 were not in SSDB. In that case we defined the distance between those pairs as 1000.  

 

3  Results and Discussions 
 

Dataset 1 contained 201 species and 950 genes (proteins). Most of PKSs in dataset 1 were from bacteria and 
fungi, but protists and plants have a few PKSs. Dataset 3 contained 4,210 PKS-like proteins and the wide 

range of the organisms, which are summarized in Table 1.  

Table 1: Categories and the numbers of proteins in dataset 3. 

Category Num. Category Num.  Category Num. Category Num. 

Bacteria 3566 

Acidobacteria 16  Fungi 307 Basidiomycetes 8 

Actinobacteria 649  

Animals 212 

Ascidians 3 

Bacteroides 50  Cnidarians 12 

Chlamydia 25  Echinoderms 10 

Cyanobacteria 187  Insects 102 

Deinococcus-Thermus 10  Lancelets 31 

Firmicutes 447  Nematodes 11 

Fusobacteria 2  Placozoans 8 

Gemmatimonas 4  Vertebrates 35 

Green nonsulfur bacteria 53  

Protists 77 

Alveolates 13 

Green sulfur bacteria 23  Cellular slime molds 49 

Hyperthermophilic bacteria 35  Choanoflagellates 4 

Planctomyces 7  Diatoms 7 

Proteobacteria 2029  Euglenozoa 4 

Spirochete 9  

Plants 48 

Eudicots 20 

Tenericutes 2  Green algae 11 

Termite group 4  Monocots 5 

Verrucomicrobia 14  Mosses 9 

Fungi 307 Ascomycetes 299  Red algae 3 

 

The proportion of numbers in bacteria, fungi, protists and plants in dataset 3 is similar to that in dataset 1. 

Animals have 212 PKS-like proteins in dataset 3 while there are none in dataset 1. Most of proteins in 
animals in dataset 3 are hypothetical proteins or FASs which have similar sequences to PKSs. 

In the clustering result (threshold height=400), the obtained putative type I PKSs are diverse, but PKSs 

which are noted as Type II or III are limited to relatively small clusters. There are some clusters which have 
all types of PKSs. Similarities between PKSs in the same type are not necessarily high and sometimes even 

less than the similarities between those in different types. PKSs consist of multiple motifs and their 

composition is diverse, which also leads to the variable sequence lengths. Therefore, it is difficult to 
distinguish these three types using only overall sequence similarities. We are considering not only sequence 

similarities but also motif information in the future work. 
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