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True genius resides in the capacity for evaluation of 
uncertain, hazardous and conflicting information.

Winston Churchill
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Cystic Fibrosis

ÂCaused by a defect in a single gene 
named CFTR

ÂDisease expression is highly variable

ÂSeveral hundred specific mutations 
documented

ÂDF508 mutation ïmost common

ÂSeverity influenced by modifier genes

ÂEnvironmental factors

ÂChronic inflammatory state



CFTR

ÂChloride conductive ion channel
ÂAltered ion transport alters secretions which in 

turn affects exocrine organs

ÂRespiratory, digestive and reproductive tracts

Cystic Fibrosis transmembrane 
conductance regulator



Cystic Fibrosis

ÂChronic multi-system disease
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Median Predicted Survival Age, 1985 -2006
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Data Analysis Problem

ÂMicroarrays and other high 
throughput analysis create an 
abundance of data

ÂRaw results = increased component 
knowledge without an understanding 
of causal pathways

Bigger BetterÍ



Analysis Problem

ÂHow to integrate large scale study 
results from multiple sources

ÂNo common platform

ÂNo common methodology

ÂStudies have independent objectives

ÂIndependent Naming conventions

ÂHUGO

ÂAffy ID

ÂSwiss-prot



Linking data sets

ÂSearch established literature for 
connections between elements of 
each list

ÂTedious

ÂTime consuming

ÂRequires expertise in multiple fields

ÂDifficult to get the overall picture



Graphic literature summary



MetaMiner(CF)

ÂCystic Fibrosis oriented set of tools 
developed by GeneGo for data 
analysis

ÂIntegrated into MetaCore ïnot a 
separate product

ÂDeveloped under contract with Cystic 
Fibrosis Foundation Therapeutics

ÂDevelopment reviewed by CF experts 



Studies

Â * Trzcinska-Danelut, et.al. 2009
Trafficking correctors - transfection

Â * Wang et. al. 2006
CFTR ER-interactome

Â * Mayer et.al. 2007
HBE response to Pseudomonas and RSV 

microarray

Â Singh et. al. 2006
Phenylbutyrate

Â Roxo-Rosa et.al. 2006
Nasal epithelium CF/normal
2D gel

Â Ollero et.al. 2006
Review



Analysis objectives

ÂWhat are the known connections 
within and between experimental 
results



Direct interactions within 
groups



Mayer et.al.

ÂApply UV inactivated Pseudomonas or 
RSV to cultured bronchial epithelial 
cells

ÂGene expression changes after 4 hr.

ÂAffymetrix U133A 2.0 chip

ÂExpression of 93 genes is affected by 
both P.a. and RSV

ÂGeneral infection model



Cytoskeletal
6%

Receptor / 
Transporter

11%

Transcription
24%

Protease
5%

Chemokine / 
Cytokine 
Activity

14%

Signal 
Transduction

27%

Membrane 
Protein

4%

Other
4% Uncharacteriz

ed
5%

Gene Ontology Classification of Genes 
Associated with Inflammation



General Infection model



Wang et. al.

ÂBill Balch laboratory

ÂCFTR ER-associated interactome

ÂBHK cell line

ÂCo-immunoprecipitation

Â25 proteins



Wang et. al. Interactions





Trzcinska-Danelut, et. al. 2009

Â~450 proteins tested

Â40 corrected DF508 trafficking when co-
expressed in cell line



Interactions: Trzcinska-Danelut, 
et. al. 2009


