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IT’S, UH, “GENOMICAL”





IN THE BEGINNING THERE WAS THE GENOME



… 
ACGGACG
GATTTGA
CCAGTAG
CAT …

main()
{
If (hot) 
turnon(cool 
genes)
else …
}

YOUR GENOME = YOUR CELL’S SOFTWARE 



“MACHINE” CODE IS NOT VERY USEFUL



SO PEOPLE STARTED PROFILING THE CODE



ALL ROADS LEAD TO A SPREADSHEET
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SPREADSHEET ANALYTICS (A.K.A. BIOINFORMATICS)
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“A GOOD DECISION IS BASED ON 
KNOWLEDGE AND NOT ON NUMBERS”

- PLATO



THE GWAS STORY

I1: AACGAGCTAGCGATCGATCGACTACGACTACGAGGT -
I2: AACGAGCTAGCGATCGATCGACTACGACTACGAGGT -
I3: AACGAGCTAGCGATCGATCGACTACGACTACGAGGT -
I4: AACGAGCTAGCGATCGATCGACTACGACTACGAGGT -
I5: AACGAGCTAGCGATCGATCGACAACGACTACGAGGT +
I6: AACGAGCTAGCGATCGATCGACTACGACTACGAGGT -
I7: AACGAGCTAGCGATCGATCGACTACGACTACGAGGT -
I8: AACGAGCTAGCGATCGATCGACAACGACTACGAGGT +

Disease?

Doesn’t work as well 
as we’d like it to



SEEK MODULES, NOT INDIVIDUAL GENES

Many ways to 
‘break’ the code



BIOLOGICAL NETWORKS GALORE
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BIOLOGICAL NETWORKS GALORE

‘Knowledge Network’:
3M nodes
80M edges
82 edge types
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GIANT NETWORK GUIDES BIOLOGICAL ANALYSIS

SPREADSHEET

Knowledge network + user spreadsheet 
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EXAMPLE: FINDING GENES INFLUENCING DRUG RESPONSE
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EXAMPLE: FINDING GENES INFLUENCING DRUG RESPONSE

Validated 17 genes for several cancer drugs



CYBERINFRASTRUCTURE



HOW BIOLOGISTS DO BIOINFORMATICS TODAY

• HIRE BIOINFORMATICIAN OR SEEK BIOINFORMATICS COLLABORATOR. 

• DELEGATE THE FOLLOWING:

• DOWNLOAD AND INSTALL CODE. 

• BUY COMPUTE CLUSTERS

• RUN CODE ON CLUSTER

IN SHORT, PAINFUL.



CYBERINFRASTRUCTURE

A RANDOM WALK 
in the CLOUDS 



CLOUD-BASED KNOWLEDGE ENGINE FOR GENOMICS

AnalyticsUser Spreadsheet

Knowledge Network

Classification

Clustering 

Regression
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Spreadsheet

Knowledge 
Network

Network Smoothing

Clustering Algorithm

Aggregate Subtypes

Network-based stratification of tumor mutations
Hofree et al. Nature Methods 2013

Random Walk 
with Restart

Random Walk 
with Restart

Hierarchical 
Clustering

Network 
NMF

Network NMF

Docker Containers

Hierarchical 
Clustering

COMPLEX WORKFLOWS ON THE CLOUD

Easy, parallel 
exploration of 

workflow variants



SOFTWARE IS ONLY AS GOOD AS ITS FRONT END



KNOWENG ET AL.
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