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a slide we’ve seen (multiple times..) 
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why compression of genomic data? 

•proxy for reduced cost of storage, 
communication, computation, processing, etc.  

•compression as modelling  



2 modes 

• lossless 
• lossy 



















Slepian, David S.; Wolf, Jack K. (July 1973). 
"Noiseless coding of correlated information sources"

https://en.wikipedia.org/wiki/David_Slepian
https://en.wikipedia.org/wiki/Jack_Wolf
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?reload=true&arnumber=1055037


why lossy compression? 



why lossy compression of genomic data? 



genome sequencing

Genome

Reads

Coverage
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Reads + alignment information

Identifiers

Quality scores
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lossy compressors of quality scores

2011 2012 20142013 2015

LogBinning 
SLIMGENE SCALCE

Fastqz Illumina’s binning 
P/R-block 

RQS/Quartz QVZ
QualComp

BEETL

“QualComp: a new lossy compressor for quality scores based on rate distortion theory”

“QVZ: lossy compression of quality values” 



how does   
lossy compression  
of quality scores  

affect the inference?
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“Effect of lossy compression of quality scores on variant calling” 

with Idoia Ochoa, Mikel Hernaez, Rachel Goldfeder and Euan Ashley
Briefings in Bioinformatics, 2017



FASTQ file

Alignment

SAM file

Reference genome

Variant 
caller

VCF file

Reference genome

Extract Quality 
Scores

Lossy 
Compression

Lossy 
Decompression

- BWA
doesn’t use the 
Quality Scores
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performance metrics

- sensitivity: T.P. / (T.P. + F.N.) 
- precision: T.P. / (T.P. + F.P.) 
- F-score: Harmonic mean of sensitivity and precision

 22

NA12878
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NA12878, Chr. 11
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zooming in
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denoising via lossy compression
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• “Occam filters”  
• “Compresstimation”   
• etc. 

lossy 
compression 
(done right)



 data processing principle 

processing
more  

information
less 

information

suggests need to lift hood of: 

• variant callers   
• assemblers 
•  etc.

violating the data processing principle ? 
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