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Some Quick Genomics 

edwardcho-sbi4u.blogspot.com 
www.nmpdr.org 

www.astrochem.org 

Nucleotides 
or  
“Bases” 

Reverse Complement 

http://edwardcho-sbi4u.blogspot.com/2011/10/ten-points-to-know-for-test.html
http://edwardcho-sbi4u.blogspot.com/2011/10/ten-points-to-know-for-test.html
http://edwardcho-sbi4u.blogspot.com/2011/10/ten-points-to-know-for-test.html
http://www.nmpdr.org/FIG/wiki/view.cgi/FIG/Strand
http://www.astrochem.org/sci/Nucleobases.php


Shotgun Sequencing 

Multiple copies of genome 

Sheared random fragments 

Sequenced Reads 

Contig Assembly 

Scaffold Assembly 
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De Bruijn Graph assembly 

 

http://gcat.davidson.edu/phast/debruijn.html 

http://gcat.davidson.edu/phast/debruijn.html


Assembly difficulties 

• 0.1%-15% per base error rate depending on 
technology 

• One solution: Remove all infrequent K-mers 



Base call error filtering 

 

banana-slug.soe.ucsc.edu 

https://banana-slug.soe.ucsc.edu/bioinformatic_tools:quake
https://banana-slug.soe.ucsc.edu/bioinformatic_tools:quake
https://banana-slug.soe.ucsc.edu/bioinformatic_tools:quake
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Single cell problems 

 

www.nature.com 

http://www.nature.com/news/genomics-the-single-life-1.11710


Single cell problems 
Heterogeneous Sample Coverage 

Amplified Single Cell Sample Coverage 

www.neb.uk.com 

Nikolenko et al. 

http://www.neb.uk.com/


 



A possibility 

• Collapse hamming distance balls around most 
frequent K-mers 

www.math.cornell.edu 

http://www.math.cornell.edu/~numb3rs/whieldon/num208.html


How can this be improved? 

• First: Does this really work? How well? 

– How many real K-mers do we lose? 

– What kind of data performs best? 

• More biologically sophisticated heuristics 

– Ex. Maximum Likelihood/Maximum entropy 

• Find pairs of reliable K-mers with reliable 
distance estimate 


