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The universe?
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What is genomics?
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BioMatrix: Putting structure in omics

Sequence

Structure
Expression
Pathway
Regulation

Network
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50 million persons

6 billion Bases

Jong Bhak, under BioLicense



Adding one more dimension?

How to map/compute RNA expressions
In relation with bio-function?

6 billion persons

O billion Bases




Adding even more dimension?

How to map/compute Phenome?

6 billion persons

O billion Bases



How to map/compute Epigenome?

O billion Bases



How to map/compute Microbiome?
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Variant Calling Process

6 alighed reads

> >I>———

Reference
v" Aim: produce variant calls and genotype calls

v" Difference between variant site and genotype:
- ref is A, aligned bases are TTTTTTTAA
- highly likely that the site is variant
- less clear what the genotype is: T/A or T/T7?



Variant Calling Issues

v Primary data
- PCR errors (base errors)
- Base quality calibration
- Indel errors
- Overlaps
- Duplicates
- Primers
v Alignment
- Base-level mis-alignments around Indels
v" Reference / mapping
- Unrepresented segdups
- Repetitive sequence



Cancer
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Mutation &%

« Germline mutation
—Hereditary

« Somatic mutation
—Acquired



Germline mutation
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Somatic mutation ?
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Somatic mutation
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