
Can We Discover A Biomarker for ALI?
Acute Lung Injury (ALI) or Acute Respiratory Distress Syndrome (ARDS ) is a common cause of death in 

critically ill patients.  An estimated 200,000 American civilians suffer from sudden acute lung injury each year and 

over one-third of those afflicted die of this injury.  

Background
The causes include burns, trauma to the chest, and cancer. ALI is also of significant concern in the military theater. It 

often co -occurs with sepsis. The endothelial cells that form the lining of the blood vessels surrounding the alveoli, air 

sacs, are damaged in ALI, allowing fluid to leak in and fill the sacs.  ALI is quite difficult to diagnose, requiring 

bilateral radiographic infiltrates.  An accurate diagnosis is further challenged due to inconsistencies in radiological 

interpretation.  Often the diagnosis is postmortem.  There are no definitive biomarkers for ALI to facilitate diagnosis.  

Current care consists of stabilizing the patient on a ventilator.  Research is ongoing to find diagnostic biomarkers and 

effective drugs. 

State of Research
Any research effort begins with a review of the literature . Pipeline Pilot can be used to quickly access the state of

published research. Here we show the output of a Pipeline Pilot òprotocolóhitting all of PubMed with a query of

òARDSORòacutelung injury óANDbiomarkeró.
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Abstract: ñData Pipeliningò is a method perfectly suited to change the way rapid-response software systems are built and deployed.Quick creation of prototypes facilitates moving from prototype to production in hours, without the overhead of writing traditional software.  Changes to an analysis pipeline are quick to perform and reports are available for various 

levels of information ñconsumersò.   This paradigm uses ñcomponentsò to create ñprotocolsò that visually capture and self-document multiple and complex data analysis steps.   The protocol frees the developer from many burdens of traditional software development.   Protocols provide researchers with the flexibility to automate, modify, extend, and share analytic 

methods in moments.  Pipelining can be used to integrate and analyze images, proteomics data, gene expression, deep sequencing data, plate analytics, literature (text analysis), chemistry compounds, and third party applications while providing flexible reporting and dash-boarding for virtually any biological or chemical application.  We demonstrate ñdata pipeliningò, 

using Pipeline PilotÊ, in a biomarker case study for ALI (Acute Lung Injury).  We analyze and integrate mass spec proteomics data with gene expression data and sequences using data pipelining.  We also show how to automatically mine the literature analysisresults for differentially expressed genes/proteins and then publish enterprise-wide interactive solutions via 

web portals.  Several proteins of scientific interest for ALI are indentified with 3 public domain datasets, such as APOA1.  Others have yet to be associated with ALI but have been associated with lung cancer, such as EEF1D.

Methodology

1. Shotgun proteomics to identify ARDS/ALI proteins

2. Several gene expression analyses to identify ARDS/ALI genes

3. Compare proteins and genes across experiments

4. Text mining on interesting common sets of genes

1221 probes = 1177 unique genes

3 Control (No ARDS or ALI) (No sepsis) at t=0 hours

3 ALI patients plus sepsis

sampled at t=0 hours, and at t=72 hours

284 probes = 265 unique genes

13 adult patients with sepsis and ALI 

21 adult patients with only sepsis

0 healthy patients as controls

Apolipoprotein A -I diminishes acute 

lung injury and sepsis in mice induced 

by lipoteichoic acid, Jiao YL, Wu MP 

Cytokine (2008) PMID: 18501625

Approach

Usepipelining platform ðPipeline Pilot

to quickly prototype and automate analysis:

Å Integrate disparate data -sources and data-types

Å Integrate or wrap third -party applications and 

workflows 

Å Prototype quickly

Å Simple encoding of business rules

Å Deploy using web or SharePoint as a workbench or to 

deliver results 

Å Use interactive charting and reporting components

More details upon demand for interactive

proteomics analysisé

Text Analysis For Genes of Interest

Combining Proteomics and Genomics Results

Proteomics, Mass Spec Results 
Visualize the common set of 

proteins for all 3 patients. The color on 

Heatmap is X! Tandem expect score.

Protocols are available to further examine 

runs/proteins.  Several proteins that are 

of immediate interest APOA1, APOA4, and 

EEF1D.

Gene ExpressionResults
In each of the GSEstudies genesof interest are identified that meet criteria specified. For GSE10474 we

find 1177 genes in the ALI+sepsisgroup compared to normal. For GSE10474 we find 265 genes in the

ALI+sepsisgroup compared to sepsis.

GSE 10474

GSE 10361

Requirements:  Pair-wise differential expression between sepsis only and 

ALI+sepsis at .05 level, and median intensity of ALI+sepsis > sepsis only

Requirements:  Pair-wise differential expression between CTRL and 

ALI+sepsis at .05 level for either time point, and median intensity of 

ALI+sepsis > CTRL at either time point

Results

There are many different ways

to select the proteins/genes 

that overlap.  Here we use Venn 

diagrams to show general 

correspondence and 

heatmaps to explore details.

For common set of gene, we harvest any abstract from PubMed 

that has the gene name and ALI in the same sentence to create 

the report to the left. 

The protocol on the right is used to mine and summarize publications on 

ALI and biomarkers.  PMID: 19519489 describes the details.

Translational Research Workbench

Component Collections

Protocols

Datasets for Analysis

#1 Proteomics ðPeptide Atlas

ÅThree adult patients with ARDS

ɧSepsis, trauma, and òotheró

ÅMethod for data creation (U of W)

ɧExtraction bronchoalveolar lavage fluid (BALF)

ɧDigestion of proteins in BALF

ɧFractionation of peptide mixture

ÅSCX done before LC-MS/MS

Å10-15 files for each sample

ɧLC-MS/MS 

ÅTandem mass spec analysis

ɧIdentify proteins for each patient 

ɧFind common set of proteins between patients

#2 Genomics Dataset  GSE 10474

ALI+ sepsis to sepsis

ÅSource: Plasma

ÅSample characteristics

ɧ13 adult patients with sepsis and ALI 

ɧ21 adult patients with only sepsis

ɧ0 healthy adult patients as controls

ÅLooking for differentially expressed genes 

between 2 groups, with greater intensity 

in sepsis and ALI group

ɧcommon set of proteins

#3 Genomics Dataset  GSE 10361

ALI+sepsis to Normal

ÅHuman peripheral blood -derived 

mononuclear cells

Å6 children total

ɧsampled at time 0 hours, and at 72 hours

ɧ3 Control (No ARDS or ALI) AND (No sepsis) 

at time 0 hours

ɧ3 ALI patients plus sepsis

ÅLooking for differentially expressed genes, 

with higher intensity at either time compared 

to controls


