


Some Quick Genomics
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Reverse Complement
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Shotgun Sequencing

Multiple copies of genome

Sheared random fragments ;—?__—_::_—__:_—_—:_:_
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Shotgun Sequencing

Multiple copies of genome
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De Bruijn Graph assembly

A ACGCA
CGCAT
GCATT
CATTA
ATTAG
TTAGC
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Reads CATOG
ATCGG
TCGGC
CGGCA
GGCAT
GCATG

CATGA
Consensus
Seq uence ACGCATTAGCATCGGCATGA

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



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

Assembly difficulties

biological sequence

ATTATATGCGCTATGAGCT

base calling errors /

ATTATATGCGCTACGAGAT

read contaminants

ATTATATGCGCTAAATCTAC



Base call error filtering
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https://banana-slug.soe.ucsc.edu/bioinformatic_tools:quake
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Single Cell Genomics












Single cell problems

ONA amplification

www.nhature.com



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

Single cell problems

Heterogeneous Sample Coverage

Sequence Coverage
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A possibility

* Collapse hamming distance balls around most
frequent K-mers
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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
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