


to plant kingdom, that have links to Uniprot, that are full  

length clones and that are from 350 to 600 length. This 
length restriction is because of exception of no UGTs 
within GT Family 1, such as ALG13 and ALG14. These 
genes are derived from 99 organisms (top 10 is described 
at the Table 1). 
  We calculated the phylogenetic tree in the following 
procedure. Multiple alignment was performed by MAFFT 
program. The tree was constructed from ClustalW program 
using the bootstrap neighbor-joining method, was 
described by iTOL program, and was divided into 55 
clades with collapsing < 0.3 average leaves length.  
 
3  Results and Discussions 
 
  We constructed the large phylogenetic tree of UGTs traversing many plant organisms and divided into 55 
clades. All over the tree, we found a lot of homologous clusters of several genes which is from only one 
organism, such as Oryza sativa, A. thaliana, Zea mays, Vitis vinifera, and so on. Some clades that have 
substrate traits are shown in Table 2. The “UGT family” column represents the current UGT superfamily 
nomenclature. These substrate data is collected from both CAZy and Uniprot database annotation. The 17 
clades described in Table 2 have substrate traits, but almost all the clades have genes of another substrate 
specificity. We will further study the relations between sequences and substrate specificity, regioselectivity, 
acceptors functional group, or sugar donor type. 
 

      Table 2: substrate traits in some clades 
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organism #gene 
Oryza sativa subsp. japonica 156 
Arabidopsis thaliana 116 
Zea mays 86 
Vitis vinifera 68 
Lycium barbarum 24 
Dianthus caryophyllus 21 
Medicago truncatula 17 
Sorghum bicolor  13 
Stevia rebaudiana 12 
Nicotiana tabacum 10 

clade  UGT family  No. #gene  substrate traits  
5 91 25 anthocyanin/anthocyanidin/-GlcT/-RhaT  
6 79a  8 RhaT  
7 79b  21 flavnoid/anthocyanidin/-GlcT/-RhaT  
8 93a  8 (trans-)zeatin/-XylT/ -GlcT  
9 93b  16 (cis-)zeatin-O-GlcT  

10 92a  5 cyclo-DOPA-5-O-GlcT  
14 89 7 DHBA-GlcT  
28 73l  5 sterol alkaloid/saponin-GlcT  
32 72a,c,d,e  8 monolignol/flavonol-GlcT  
33 72b,f,h,j  32 hydroquinone-GlcT  
35 707 11 anthocyanidin/-3/-5,3/-O-GlcT  
40 74(except m)  42 IAA/SA-GlcT  
42 84(except m)  35 limonoid/monolignol-GlcT  
43 75e,f,g,h,j,k  12 IAA -GlcT/anthocyanin-5-O-GlcT  
44 75a,b,c,d,l  36 IAA/HBA -GlcT/anthocyanin-5-O-GlcT  
45 77 8 flavonol/anthocyanidin-3-O-GlcT  
46 78 36 flavnoid/flavnol/anthocyanin/anthocyanidin-3-O-GlcT  

Table 1: top 10 organisms and number of genes 
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