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Human Systems Immunology

Applying HT profiling platforms to the 
study of the human immune system

Understand factors governing a system by 
studying its response to perturbation

However: uncontrolled variables & limited 
ability to manipulate the system



Perturbations of the System

First: obtain characteristics of variables 
measured at the steady state

 Unknown etiology: study diseases

 Known etiology:
Genetic: Primary Immune Deficiencies
Response to therapy, vaccines
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‐ 3 micron beads

‐ 1.6 M beads/sample

‐ Scans the activity of  48,000 transcripts

Transcript Profiling in Whole Blood
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Transcript Profiling in Whole Blood



The Immune Profiling Arsenal

 High throughput molecular profiling platforms to 
study the human immune system “in nature”.
 Polychromatic flow cytometry
 RNA profiling (mRNA, miRNA, RNAseq)
 SNP arrays (soon genome sequence)
 Multiplex serum chemokines, cytokines profiles
 Protein arrays
 Mapping antigenic repertoire
 “Other ex-vivo assays”
 …. 





Data Management: 
Why Bother?



 Immunology has become a data-intensive field

 Currently information generated for a single 
experiment is scattered between CDs, hard drives, 
servers, notebooks, printouts etc…

 Public repositories are necessary but not sufficient

 The data management challenge must be met at 
the bench

Managing data at the bench



Key Goals

 Preserving interpretable datasets; for years to come

 Integrating data within and across projects

 Facilitating data exploitation: Make integrated 
datasets available for mining. Enable large-scale 
data meta analyses. 

 Data Sharing: Results can be seamlessly shared 
with collaborators; and the scientific community at 
large



Step 1: Capturing Information

 Information about the experiment: title, aims, variables, 
materials, methods.

 Information about the samples: attributes (stimulation, 
time point, study group etc…)
Sample tracking information
Clinical information
Quality control information (sample processing)

 Instrument output (genomics, flow, imaging, luminex 
cores…); raw data files, processed results etc…



Step 2: Data Curation

 Implement a review process for experiment 
annotation

Develop codebook (definition of variables)

Periodic quality checks, double entry etc..

Compliance with minimum information 
standards



Step 3: Data Storage



Step 4: Data Integration

 Data integration is not only a buzzword

 Ability to integrate data from multiple 
technology platforms

 Ability to integrate data from multiple projects

 Difficult to achieve without bioinformatics 
infrastructure in place



Step 5: Data Exploitation

 Emphasis on data dissemination / high availability

 For downstream analyses by biostat / bioinformatics 
teams

 For access/query by investigators: promote insight

 Sharing data with study participants, collaborators, 
consortia members, scientific community

 Streamline data export to public repositories



Option #1: Relational Database



Option #2: Information Aggregator



http://www.biir.net/gxb/ccl7.htm







Experience so far…

 Setup LIMS for genomics core; ~50,000 samples tracked,

 Microarray database: 233 experiments, 11,460 whole 
genome profiles, 749,865,378 unique data points (~3% of 
the size of NCBI GEO).

 “Distributed” data management. Information contributed to 
the system by independent groups that are distinct: 

 Operationally: Independent core facilities

 Geographically: Multiple sites with multiple roles



Managing Data at the Bench

 Data driven science: ability to accumulate 
interpretable data over time is key

 We must learn from past successes and failures

 Difficult problem to tackle

 Need for a strong rationale: how data is managed 
may be more important than how it is analyzed

 Data sharing is a different debate




 Data Management

The Bottom Up View
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