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Abstract 

Soybeans are one of the world's most economically important crops. It were classified in plants that 
are important food sources of protein and fat. However fat from soybeans is highly polyunsaturated fat which 
is the cause of shorter shelf life. In the industrial process, hydrogen is utilized to increase shelf life, but since 
hydrogenation produces trans fats (Tran-fatty acid), this type of fat has a huge impact on the consumer health. 
Because it may increase the risk of heart disease and high blood cholesterol. From the study of fatty acid 
biosynthesis pathway in soybeans, it was found that Fatty Acid Desaturase (FAD2) and (FAD3) genes were able 
to regulate the polyunsaturated fatty acid synthesis in soybeans. The purpose of this research is to develop a 
technique for detection the high-oleic-acid in the mutated soybeans which is undergone the duplex Polymerase 
chain reaction (PCR) technique based on the results of a primer pair test used in PCR reaction. The wild type 
soybean DNA was compared with the synthetic gene edited soybean DNA in the FAD3A gene in a single-gene 
reaction (Simplex PCR). Specific DNA band of FAD3A gene was not found in mutant. The LectinF and LectinR 
primer pairs were added to the PCR reaction in the FAD3_T1 primer pair in the duplex PCR reaction, and 
adjusted in the annealing step at 56 °C, The two DNA bands were most clearly visible in wild type soybean 
while in mutant showed single DNA band in gel electrophoresis. 

Keywords: Soybean, genome editing, oleic acid, FAD3A gene 
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3.2   
3.2.1  Lysis  

 0.2   Lysis buffer (Eurofin) 1   Vortex Mixer 
 60   1   12,000 /   15  

 Chloroform  1  2   12,000 /
  10   WizardtmMinicolumn  Miniprep DNA Purification Resin  

1   500  (  Miniprep DNA Purification Resin  
  2:1)  Minicolumn  (Vacman)  80% 

Isopropanol  2   Minicolumn  1.5  
 12,000 /   2    Minicolumn   Minicolumn 

 1.5   (  70 )  Minicolumn  50 
  10   12,000 /   2   

Minicolumn   4  
   

 
3.3  E. coli competent cell  
 3.3.1  
  FAD3A  Lectin  2   GenScript 

 pUC57  
 FAD3A   

 3.3.2  E. coli competent cell 
  FAD3A  
5   2   E. coli competent cell (DH5 )  100  

 Vortex Mixer  1   5   Heat shock 
 42   45    100  Spread plate  

Luria-Bertani (LB)  Ampicillin  100   37 
  12-16  

 3.3.3  
  FAD3A  Luria-Bertani (LB) 

  5    37   
 8,000 /   15   4  ( )  

 GenUPTM  Resuspension  250   
Vortex Mixer  Iysis LP  250   7  

  5   Neutralization  350  
 7   8,000 /   8   4  

  10,000 /   1   4  (
)  WASA PA  500    

10,000 /   1   4  ( )  WASA PB  700 
   10,000 /   1   4  

 2  ( )  
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 Elution EP  50   1    6,000 
/   1   4  ( )  -20  

 3.3.4  Polymerase chain reaction (PCR) 
     2 

 10xbuffer  2  dNTP  2   (10 M)  Forward  0.4 
  (10 M)  Reverse  0.4  Extaq DNA polymerase (TAKARA)  0.1 

   13.1   20  
 Thermal cycle   Pre-denaturation  95  

 5   Denaturation  95   30   Annealing  56   30 
  Extension  72   25  (  30)    Post-extension  72  

 7  (  1 )  (Gel electrophoresis)  
 

3.4  
  3.3.4 

 FAD3A  Lectin  (Simplex PCR) 
 (Gel electrophoresis)  4  

 
3.5  Duplex PCR 
 3.5.1 

 
  3.4  Lectin  FAD3_T1 

 2  (Duplex PCR)    2  
10xbuffer  2  dNTP  2   FAD3_T1 (10 M)  Forward  0.4 

  FAD3A (10 M)  Reverse  0.4   Lectin (10 M)  Forward  
0.4   Lectin (10 M)  Reverse  0.4  Extaq DNA polymerase (TAKARA)  
0.1    12.3   20  

 Thermal cycle   Pre-denaturation  95 
  5   Denaturation  95   30   Annealing 

  56 , 57, 58  59 -
  30   Extension  72   25  (  30)    Post-

extension  72   7  (  1 )  
(Gel electrophoresis)  

 3.5.2  
  3.5.1  FAD3_T1  Lectin 

 2  (Duplex PCR)  3.5.1 
 (Wild type)  4   4  

 (Gel electrophoresis) 
  
 

143



       7 – 8  กรกฎาคม  2565 

วิจัยสร้าง Innovation and Technology เพื่อรองรับสังคมไทยสูย่คุ Digital World 

 
การประชุมวิชาการระดับชาติ ครัง้ที่ 14 มหาวิทยาลัยราชภัฏนครปฐม 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.  
4.1  
       FAD3A  Lectin  NCBI 

 FAD3A  Lectin    primer designing 
tool – NCBI  1                                                                                                                                      
 

 1  FAD3A 
   (5’-3’)  

FAD3A FAD3_T1F 
FAD3_T1R 

ATT GAA CAG TGG CCA T 
AAA CGC GTT TCC GAA CAC GC 

223 

Lectin LectinF 
LectinR 

GCT ATT GTG ACC TCC TCG GG 
ACT CAA CAG CGA CGA CTT GA 

304 

 
4.2   

 FAD3A  Lectin  
 NCBI  FAD3A  1 

 

 
 

 
 

 1  FAD3A  Lectin  FAD3A 
  

 
 
 
 
 
 
 
 

         TAATTAATTAATTTGTTGTTACTTTTTTGTTATAATATGAATCTCACACACTGCTTTGTT 
         ************************************************************ 
    -390 TAATTAATTAATTTGTTGTTACTTTTTTGTTATAATATGAATCTCACACACTGCTTTGTT 
 
         ATGCCTACCTCATTTCATTTGGCTTTAGACAACTTAAATTTGAGATCTTTATTATGTTTT 
         ************************************************************ 
    -450 ATGCCTACCTCATTTCATTTGGCTTTAGACAACTTAAATTTGAGATCTTTATTATGTTTT 
 
         TTGCTTATATGGTAAAGTGATTCATTCTTCAC-------------------ATGGAAGCT 
         ********************************                   ********* 
    -510 TTGCTTATATGGTAAAGTGATTCATTCTTCACATTGAATTGAACAGTGGCCATGGAAGCT 
 
         TTTCAGACAGCCCTTTTCTAAATAGCCTGGTGGGACACATCTTGCATTCCTCAATTCTTG 
         ************************************************************ 
    -570 TTTCAGACAGCCCTTTTCTAAATAGCCTGGTGGGACACATCTTGCATTCCTCAATTCTTG 
 
         TGCCATACCATGGATGGTTAGTTCATCCCGGCTTTTTTGTTTGTCATTGGAAGTTCTTTT 
         ************************************************************ 
    -630 TGCCATACCATGGATGGTTAGTTCATCCCGGCTTTTTTGTTTGTCATTGGAAGTTCTTTT 
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4.3  E. coli competent cell  
  Luria-Bertani (LB)  Ampicillin  4  

 LB  Ampicillin 
 2  

 
 2      

  (ng/ l) A260/280 
1 618.70 1.80 
2 706.97 1.80 
3 715.72 1.81 
4 714.18 1.80 

 
4.4  (Simplex PCR) 
  4   

 FAD3A  FAD3_T1  FAD3A (#1 
#2 #3  #4)  200 bp  FAD3A 

 (Wild type)  
 200 bp  2  Lectin   FAD3A (#1 #2 #3  #4) 

 300 bp 
 (Wild type)  3  
 
 
 
 

 
 
 
 
 
 
 
 
 

 2  FAD3-T1 
  Lane 1 : DNA standard marker, Lane 2-5 : Wild type soybean  Lane 6-9 :  FAD3A 
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 3  Lectin 

 Lane 1 : DNA standard marker, Lane 2-5 : Wild type soybean  Lane 6-9 :  FAD3A 
 

4.4  2  (Duplex PCR) 
 4.4.1  
  Duplex PCR  Lectin 
 FAD3_T1  Annealing   56  

 
 2   Lectin  FAD3_T1  200  300 bp   4 

 56   
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 4  2  (Duplex PCR) 

 Lane 1  :  DNA standard marker, Lane 2 , 4, 6, 8 :  Wild type soybean  Lane 3, 5, 7, 9  :  
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 4.4.2  
  56  

 2   56 
  2   Lectin  FAD3_T1 

 2   4 
  4  FAD3A  FAD3_T1  

 Lectin   300 bp 
 200 bp  300 bp  Lectin  FAD3_T1   5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 5   

          FAD3_T1  Lectin 
 Lane 1 : DNA standard marker, Lane 2-5 : Wild type soybean  Lane 6-9 :  FAD3A           
  
 

5.  
  (Genome editing)  

 
   

 PCR  
 Carroll [6]  PCR  

    Lectin   
Duplex PCR  

 Lectin  
 Long et al. [7]  PCR 

  (Certified reference material) 
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6.  
  FAD3A  Lectin  NCBI 

 FAD3A   Lectin  FAD3_T1  Lectin 
  

  4   FAD3  Luria-Bertani (LB) 
 GenUPTM   1 2 3  4 

 618.70 ng/ l 706.97 ng/ l 715.72 ng/ l  714.18 ng/ l   4 
 20 ng/ l  (Simplex PCR)  FAD3-T1  Lectin  

 FAD3A (1 2 3  4)  200 bp  
FAD3A  (Wild type)  

 200 bp  Lectin  FAD3A (1 2 3  4) 
 300 bp     

 (Wild type)  
  2  (Duplex PCR) 

  Duplex PCR  
Lectin  FAD3_T1  Annealing  56 

  
 4   Annealing  56   4 

 FAD3A  FAD3_T1   Lectin  
 300 bp  200 bp  300 bp  

Lectin  FAD3_T1  
 
7.  
 7.1  

7.2  FAD2-1A  FAD2-1B  2  
7.3  FAD2-1A  FAD2-1B 
 

8.   
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