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1.  Assemblathon 2, by Bradnam et al 

2.  FRC for assembly comparison/evaluation, by 
Vezzi et al 

Student presentations 

Mapping short reads to a 
genome 
 
Lars Arvestad 
in BB2490  
 

Prepare for the quiz: 
Trapnell and Salzberg: How to map billions of short 
reads onto genomes   
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Background 

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

–  Loads of Illumina instruments 
–  Short reads: 50–250 bp 
–  Coverage often very high 

• What we want: 
-  Technical analysis: placement of reads 
•  Assembly assessment 
•  Scaffolding 

-  Scientific analysis: an understanding of variation 

Application: Genome annotation 

• What genes does the genome contain? 
-  RNA-seq evidence important 

• What transcription factors? 
-  The CHIP-seq protocol reduces to mapping  
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Application: Population genomics 

• What genome variation exists in the population(s)? 
-  Looking for single nucleotide variants (SNV) 
•  Sometimes called ”SNPs” [snips], from Single Nucleotide 

Polymorphism.  
Common def: mutations with frequency > 1 % 

•  In practice: all mutations 
-  Structural variation (SV): inserts and deletions 
- Want to link variation to conditions and disease 

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
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Application: Differential genomics 

Application: Clinical genomics 
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Computational problem: 
variant detection  

• In: A mapping of (paired) reads 

• Out:  
-  Single nucleotide variation (SNV) 
and/or 
-  Structural variation (insertion/

deletions) of various sizes 

Not focused on 

in this course!

Generally: *-seq  Lior Pachter’s 

insight: 

Often a mapping step! 
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Computational problem: 
read mapping 

• In: Reference genome and many short reads 

-  Variation: short reads with mate pairs 

• 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 (k is small) 

A.K.A. “the read alignment problem”

Issues: What to think about 

1.  Speed 
2.  Speed 
3.  Quality 
4.  Installed and trusted 



29/01/16

7

Quality 

From 
Homer, Merriman and Nelson,
PLoS ONE, 2009

Warning: really 
old data 

Speed and coverage 

Homer, Merriman, and Nelson, PLoS ONE, 2009
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Speed and coverage 

Weese, Holtgrewe, and Reinert, Bioinformatics 2012

Paired end reads: 10^7 

• BWA, by Heng Li 
-  BWA-SW: a Smith-Waterman step added 
-  BWA-MEM: tuned for longer reads (“up to a few 

megabases”) 
• Bowtie2 
• Stampy 

- Good at indels, fast 
• SOAP2 
• ABySS-map 

Popular software 
All open source 
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Monday’s student presentation 

One paper: 
• Langmead and Salzberg: Fast gapped-read alignment 

with Bowtie 2 

• Everyone prepares at least one question! 


