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            Cicer arietinum            Manihot esculenta              Arachis hypogaea) [6]. 

Theo                                                                          trên        

                                                                                        
                                                                                              

                                                                             

                                                                                         

                                                                                      

                                                                                           
                                                   

2.                      

                        

                                                               C. quinoa        
                                                             

                                                                                  

                                                                                           
     in silico. 

                            

                                lí                      :                             

                                                              :                                 

                                                                                               

                                                                                                

                                                 ỉ           ỉ                             
                         [10].  

                                                   :                                      

                                                          :                                         

                                                                                               
                                                                                 -terminal [12]. 

                                                     :                       -

J                                                                                            

                                                                                             

                -                                                                               
                                                                                               

                                                           :                         

                                                         (http://www.cbs.dtu.dk/services/ 
     -                                                              

                                                       :                         

                                                        :      -                         

                                                                           -                     

                                                                                     -
Joining [13].  

 

http://www.cbs.dtu.dk/services/


                                              và                      

190 

 

                          

                           lí                                                             
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Stt CqSWEET L (aa) mW (kDa) pI II AI GRAVY 
        

       

1 CqSWEET01 246 27,6 9,1 37,5 119,3 0,6 - 

2 CqSWEET02 242 26,9 9,3 32,2 115,5 0,7 - 

3 CqSWEET03 400 45,0 6,3 40,84 93,4 0,3 - 

4 CqSWEET04 250 27,7 9,3 26,56 115,8 0,5 - 

5 CqSWEET05 319 35,9 8,1 30,7 108,5 0,4 S 

6 CqSWEET06 242 27,2 9,2 42,2 117,9 0,7 S 

7 CqSWEET07 205 22,8 4,9 40,6 98,3 0,2 S 

8 CqSWEET08 236 27,2 9,5 40,8 124,2 0,8 - 

9 CqSWEET09 161 17,7 9,0 49,5 117,5 0,9 S 

10 CqSWEET10 245 27,5 9,3 48,0 120,9 0,6 S 

11 CqSWEET11 205 22,7 6,2 32,9 126,4 0,8 - 

12 CqSWEET12 253 28,6 9,3 33,9 115,1 0,6 S 

13 CqSWEET13 332 36,8 9,2 28,0 100,5 0,3 S 

14 CqSWEET14 246 27,5 9,1 35,2 121,7 0,6 M 

15 CqSWEET15 215 24,2 9,4 33,7 107,4 0,6 S 

16 CqSWEET16 188 21,6 6,0 32,1 114,5 0,7 - 

17 CqSWEET17 185 20,4 9,2 33,8 115,9 0,7 S 

18 CqSWEET18 428 47,7 9,0 40,9 105,9 0,3 S 

19 CqSWEET19 266 29,6 6,6 52,4 112,1 0,4 S 

20 CqSWEET20 260 28,6 9,7 29,2 113,6 0,6 S 

21 CqSWEET21 250 27,7 9,5 31,6 115,0 0,4 - 

22 CqSWEET22 247 28,2 8,0 43,7 103,4 0,4 - 

23 CqSWEET23 287 31,8 8,1 51,0 115,8 0,4 S 

24 CqSWEET24 245 27,3 9,2 46,9 120,1 0,6 S 

25 CqSWEET25 253 28,6 9,2 36,7 120,2 0,7 S 

26 CqSWEET26 226 24,8 5,1 32,1 131,9 0,9 S 

27 CqSWEET27 318 35,6 9,6 36,0 112,5 0,7 S 

28 CqSWEET28 309 34,5 6,9 35,1 116,3 0,5 S 

29 CqSWEET29 277 31,6 9,4 37,8 115,0 0,6 - 

 hi  hú    - Kí h thư   phân t   aa      - Tr n   ư n  phân t     a   p  -  iể  đ n  đi n   

  -     ất  n định     -  h  s    o  S -    th n   ao  ói    - Ty thể  
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ABSTRACT 

 

Classification and analysis of conserved motifs in the sucrose transporter family in quinoa 
(Chenopodium quinoa) by bioinformatics approach 

Pham Phuong Thu1, Chu Duc Ha2, Nguyen Song Thao3 and Tran Thi Thanh Huyen3 
1Faculty of Biology - Agricultural Technology, Hanoi Pedagogical University 2 

2Faculty of Agricultural Technology, University of Engineering Technology, VNU 
3Faculty of Biology, Vietnam National University of Education 

In this study, a total of 29 members of the CqSWEET family in quinoa (Chenopodium 

quinoa) has been comprehensively investigated by various bioinformatics methods. As the 

result, we indicated that the CqSWEET proteins were varied from 161 - 428 amino acid residues 
in size (17,7 - 47,7 kDa in weight). The isoelectric point of these proteins ranged from acid (4.9) 
to base (9,7), while the majority of the CqSWEET proteins are stable in the test tube. Our 

analyses also revealed that whole members of the CqSWEET family are hydrophobic, and a 
large amount of the CqSWEET proteins may localize in the secretory pathways. According to 
the unrooted phylogenetic tree, the CqSWEET proteins could be clearly classified into 3 distinct 

groups, as similar as in other higher plant species. Interestingly, the majority of the CqSWEET 
proteins contained 6 or 7 transmembrane helices. Our results also showed that a total of 4 
conserved motifs has occurred in the majority of the CqSWEET family. Take together, our 

study could provide critical data for further functional characterization of the CaSWEET 
candidate genes related to the regulation of the growth and development in quinoa plants. 

Keywords: Chenopodium quinoa, quinoa, SWEET, physic-chemical property, bioinformatics. 

 


