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Data Generation

• Next generation sequencing
• Multiple protocols: RNA-seq, genome re-

sequencing, MIRA-seq, ChIP-seq, etc.
• Multiple diseases: cancers, drug addiction 

(in collaboration with Dr. Wolfgang Sadee)
• Multiple proteins of interest: TFs, hormone 

receptors (ERα, AR), epigenetic markers 
(e.g., H3K4me1,2,3)

• Currently about 250 lanes (more than 7.3 
billion reads or 300G bases)

• Microscopic images
• Brain development study (with Dr. Song-Hai

Shi at SKCC)
• Tumor microenvironment study
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• Data
• Gene expression microarray data
• Clinical data

• Patient survival, treatment, outcome
• Next generation sequencing data

• RNA-seq data for different tissues
• Transcriptome, methylome, genome data for cell lines
• ChIP-seq data

• Genotype data
• For regulatory SNP discovery, correlating with gene expression (microarray or 

RNA-seq) to discover cis- and trans- eQTLs
• Microscopic images – for algorithm development

• Resources
• NCBI – GEO, dbGap
• TCGA, SEER
• Google Scholar
• Professional network

Data and Resource Use/Search
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• Regulatory SNP discovery
• Cis- and trans- eQTL

• Biomarker discovery 
• Gene co-expression networks
• Comparative studies – voting from multiple datasets
• Cross validate using multiple datasets (e.g., survival analysis)
• Clinical biomarkers (ie, not molecular biomarkers)
• Correlate animal models with human disease phenotypes

• Image analysis

• UMLS – unified medical language system
• MIAMI standard for microarray
• Defined vocabulary for NGS data?
• Ontology for microscopic image data?

Data Analysis
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• Automation pipeline: from Sequencer to Supercomputer
• Python scripts based system

• Project website
• Data portal: QUEST/MyTrack

• Metadata based query
• Data access management and sharing
• Integration with GenePattern and Integrated Genome Browser

• OME/OMERO based microscopic image 
management/visualization system

Illumina
sequencers

Local HP 
Buffer Server

QUEST Server 
and 

Data Storage 
Servers

OSC Glenn Cluster 
(> 9000 CPUs). GERALD, 
CASAVA, BLAST, RMap, 

etc.

Visualization server 
(UCSC Genome 
Browser, IGV)

BMI Cluster (576 
CPU) . Velvet, 

TOPHAT, RMap, 
GMap, 

PolyBayes, 
Genome Studio

Amazon EC2 
cloud computing 

system

Data Management and Sharing
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Challenges

• Large data size
• Illumina GAII to HiSeq (40Gb to 200 Gb per run)
• Network bandwidth problem
• File transferring protocol 

• Accurate metadata is important
• Challenges in sharing data analysis algorithms, software 

and workflows
• Public software may not support the large data size and may only be useful for 

routine/general analysis
• Many analyses are highly domain specific
• Linking existing software with the domain specific components is NOT easy 
• GenePattern provides a possible solution for organizing the workflow for codes 

from heterogeneous sources – QUEST integrates GenePattern
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