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c. Paired End Sequencing d. Mate Paired End Sequenicng 



1. Ligate 

2. Image 

3. Cap 

4. Cleave 

5. Repeat ligation  
cycle for n cycles    

6. Primer 
 Reset 

7. Repeat Steps 1-6  
for 5 Primer rounds 

35bp/template	

9 Billion bp/run	


ABI SOLiD 



SOLiD 



454 LifeSciences 

With Titanium Chemistry can generate up to 1000bp/template	

700 Million bases/run	




454 



Pacific Biosciences Technology 

J Eid et al. Science 2009;323:133-138 



Complete Genomics Technology 

R Drmanac et al. Science 2010;327:78-81 



Next	  Next-‐Gen	  Sequencing	  (3G	  Seq)	  



Sequencing DNA 



Human Whole Genome Sequencing 

•  Initial Ref Sequence $300 million and took about a decade. 
(Draft reported in 2001) 

•  Craig Venter’s Genome for ~$10 million. (Pub Oct 2007). 
•  Yoruban from Nigeria in 8 weeks for $250,000.  Approx. 30X 

coverage. (Pub Nov. 2008) 
•  Han Chinese in 8 weeks for ~$500,000 at approx. 36X 

coverage. 
•  Korean Individual (Pub July 2009). 
•  Female patient with AML. Sequenced normal and tumor from 

same patient.  98 full runs on GAI for tumor DNA and 34 full 
runs for normal skin cell DNA. ~1.5 years to compete both 
genomes. 

•  As of January 2012 a human genome can be sequenced for 
about $5,000 at an average read depth of 30X in 10 days 



DNA Sequencing with Next-Generation 
Technologies 



Applications 
•  Whole Genome Sequencing 
•  Exome Sequencing 
•  Targeted Genomic Sequencing 
•  Chromatin-IP-Sequencing 
•  DNAse I Hypersensitivity Sequencing 
•  Methyl-Seq (RRBS, MeDIP, etc) 
•  Microbiome Sequencing 
•  Metagenomics 


