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11. Summary of the new findings of the thesis 

- Isolated and identified 15 Xoo isolates from the northern provinces in Vietnam 

(VXO) that are highly virulence in rice cultivar TBR225; the initial determination 

of the molecular pathogenic mechanism of representative VXO isolates. 

Specifically, VXO_11 isolate with AvrXa7 TALE induces susceptibility gene 

OsSWEET14; VXO_80 and VXO_100 isoalates with two different TALE 

PthXo2(A) and AvrXa7 induce both susceptibility genes OsSWEET13 and 

OsSWEET14 in rice cultivar TBR225. 



- Constructed a transgenic vector, which harbored the expression structure of 

CRISPR/Cas9 system, is able to simultaneous editing of 4 different positions in 

the rice genome. 

- Optained 11 TBR225 edited-lines that harbored mutation in OsSWEET14 gene 

and T-DNA free; 3 lines in which are completely resistance against VXO_11 isolate 

and moderately resistance/susceptibility against VXO_80 and VXO_100 isolates. 

- Optained 12 TBR225 edited-lines that harbored mutation in both OsSWEET13 

and OsSWEET14 genes and T-DNA free; 6 lines in which are broad-spetrum 

resistance agaisnt experimental VXO isolates. 

- All of TBR225 edited-lines have the same major agronomic traits as the wild 

type TBR225 (non-transgenic). 

12. Practical applicability, if any:  

The broad-spectrum bacterial leaf blight-resistant gene-edited TBR225 rice 

line created by CRISPR/Cas9 technology, if developed, can contribute to improving 

not only the yield of the main rice variety in the North of Vietnam in particular but 

also economy of local people. The success of the thesis also create the prospect of 

gene editing research to improve yield, tolerance and quality of other plant varieties 

in Vietnam. 



13. Further research directions, if any 

- Analysis of genetic stability, evaluation of OsSWEET13, OsSWEET14 gene 

expression and resistance to bacterial leaf blight of rice lines with simultaneous 

editing of 2 promoters SW13-TBR and SW14-TBR in the next generations (T2, T3...) 

- Collect and analyze the TALome of the Vietnamese Xoo bacterial population 

to have a suitable strategy for research and breeding of broad-spectrum and 

sustainable bacterial leaf blight-resistant plants. 

- Expanding research on gene editing to improve bacteral leaf blight resistance 

by CRIPSR/Cas9 system on other major rice varieties. 
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