





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Miniaturization technologies for cost-effective AmpliSeq library preparation for next generation sequencing
  
       View ORCID ProfileEri Ogiso-Tanaka,  View ORCID ProfileAkito Kaga, Makita Hajika

  
      doi: https://doi.org/10.1101/467464 

  
  
  

Eri Ogiso-Tanaka 
Institute of Crop Science (NICS), NARO (National Agriculture and Food Research Organization), 2-1-2 Kannondai, Tsukuba, Ibaraki 305-8602, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Eri Ogiso-Tanaka
	For correspondence: 
demeter@affrc.go.jp


Akito Kaga 
Institute of Crop Science (NICS), NARO (National Agriculture and Food Research Organization), 2-1-2 Kannondai, Tsukuba, Ibaraki 305-8602, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Akito Kaga


Makita Hajika 
Institute of Crop Science (NICS), NARO (National Agriculture and Food Research Organization), 2-1-2 Kannondai, Tsukuba, Ibaraki 305-8602, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Purpose AmpliSeq technology, the target enrichment method for next-generation sequencing (NGS), enables quick and easy detection of the genomic “hot spot” region frequently mutated in species. Even though the cost of NGS has decreased, library preparation cost accounts for a more significant proportion of the total cost. If AmpliSeq library can be prepared at a lower cost, large-scale precision oncology can be more easily carried out. Furthermore, this technology can be widely applied not only to medical research, but also to polymorphism detection in biology. This study aimed to reduce the cost of AmpliSeq library preparation by adopting miniaturization technology.

Methods We used approximately 10 ng of genomic DNA for ultra-multiplex PCR of 384, 768, 1152, 1920, and 3072 amplicons. Multiplex PCR was performed in a total volume of 1.6, 2.0, and 2.4 μL, using a nano-liter liquid handler, for library preparation.

Results The success rate of library construction decreased with decreasing total multiplex PCR reaction volume. Using 1.6-, 2.0-, and 2.4-μL reactions, the success rates of ultra-multiplex PCR were 25%, 95%, and 100%, respectively. We could stably create libraries of the correct amplicon size, with an amplicon number of approximately 1500 or less. As a result of NGS, uniformity of PCR amplification and read length of quality-checked libraries were hardly affected by the number of amplicons.

Conclusion Here, we show that the minimum volume for a stable reaction was 2.4 μL and the maximum number of amplicons obtained was approximately 1500. The protocol saved 86.8% in reagent usage and reduced handling time by 85% compared to that required by the manual protocol. Therefore, miniaturization technologies could reduce the cost of AmpliSeq library preparation through minimization of reagents.
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