
Whole Genome Sequencing: 
Ancient DNA 

Neandertal 
 Svante Paabo has completed about 60% of the genome 
 using 454 technology.  The previously published the  
 sequence of 1million bases of sequence in 2007.  Over  
 4 billion bases with GAII and 454 reads 

Wooly Mammoth 
 4.17Gb of individual reads from two wooly mammoth  
 species.   



Miller et al., Nature 456:20 (2008) 



Genomic Sequence of the AML 
Genome: The Numbers 











Targeted Re-sequencing 

The ability to capture specific sequences in the genome 

Microarrays 
Long range PCR 
Solution capture on Biotin labeled oligos 
RainStorm from RainDance 





Something Very Cool. 



ChIP-Seq 
Johnson et al., Science 316:1497 (2007) 



ChIP-Seq 

Johnson et al., Science 316:1497 (2007) 



Methylation profiling 

•  Whole genome bisulfite sequencing 
•  MeDIP (Methylated DNA-IP) 
•  Reduced Representational Bisulfite Sequencing 
•  Specific Capture methods 



Cytosine to 5-Methylcytosine to Thymine conversion 

Cytosine 5-Methylcytosine 

5-Methylcytosine Thymine 



MeDIP-Seq 
Johnson et al., Science 316:1497 (2007) 



RRBS 

Smith et al., 2009. Methods 48:226 











Sequencing RNA 



RNA Applications 

•  mRNA Sequencing (RefSeq, RNASeq) 
•  microRNA Sequencing 
•  RNA-IP-Sequencing 





mRNA-Seq 

Mortazavi et al., Nature Methods 5:7:621 (2008) 



RPKM: reads per kilobase of exon model per million 
mapped reads 

FPKM: fragment of reads per kilobase of exon model 
per million mapped reads (usually 25bp fragments). 



Mortazavi et al., Nature Methods 5:7:621 (2008) 













Exon 16 of Ncapg 

50 reads 

36 reads 

* 

T-C mutation resulting in a Val-Ala change in the protein 







Alternative splicing 

control 

treated 



Summary 

•  Several different platforms exist utilizing different 
technologies. 

•  Generate between 500 million to 600 Billion bases of 
sequence information per run. 

•  Several applications including Whole genome 
sequencing, Targeted genomic seq., ChIP-Seq and 
mRNA-Seq, among others. 

•  Data files are very large ≥1Tb of information. 
•  Personalized medicine via genome sequencing is not 

far away. 


