
Mapping short reads to a 
genome 



Background 

• What we have: 
- Good genome models 
- Plenty of data and data generating resources 

–  Illumina + Solid instruments 
–  Short reads: 30 – 100 bp 
–  Coverage often very high 

• What we want: 
-  A better understanding of variation 



Application: Population genomics 

• What genome variation exists in the population(s)? 
-  Looking for ”SNPs” [snips] 
•  SNP = Single Nucleotide Polymorphism.  

Common def: mutations with frequency > 1 % 
•  In practice: all mutations 

-  Structural variation: inserts and deletions 
- Want to link variation to conditions and disease 



Systems biology? 

• Professor 1: ”I am doing Systems Biology” 
• Professor 2: ”No, you don’t, I do.” 

• Systematic biology is not Systems biology 



Application:Differential genomics 

• Red junglefowl 
- Wild bird 
-  Healthy 
-  Not fit for industrial use 

• White leghorn 
-  Domesticized bird 
- Meat and egg producer 
- Weak 

Pics: Lip Kee and .brioso. at Flickr	




Application: Differential genomics 

”Gustav Vasa enters Stockholm” by Carl Larsson— at Nationalmuseum	




Computational problem 

• In: Reference genome and many short reads 

-  Variation: short reads with mate pairs 
-  Variation: Solid reads in colorspace 

• Out: A mapping of the reads 
-  I.e., a list of placement of reads 

 or a list of abberations 
 or a list of contigs 

• Constraints: 
-  At most k differences 



Issues: What to think about 

1.  Speed 
2.  Speed 
3.  Speed 
4.  Quality 



Quality 

From 	

Homer, Merriman and Nelson,	

PLoS ONE, 2009	




Speed and coverage 

Homer, Merriman, and Nelson, PLoS ONE, 2009	




Indel sensitivity 

From Albers et al, Genome Research, 2011	




Popular software 

Other software 

•  SHRiMP 

Table from Trapnell and Salzberg, Nat Biotech, 2009	



