
METACORE –   
MAKING THE MOST OUT OF YOUR OMICS DATA 

Matthew Wampole, PhD. – Solution Scientist 

matthew.wampole@thomsonreuters.com 



 
• Morning Session (Introductory Topics) – 9:30 AM to 12:30 PM  

– 9:30-10:00   – General Overview: Thomson Reuters Systems Biology Solutions 

– 10:00-10:30 – Knowledge Mining: Explore the database and exporting 

– 10:30-11:00 – Uploading, filtering and setting a background 

– 11:00-11:45 – Running Functional Enrichments and exploring Pathway Maps 

– 11:45-12:30 – Running Workflows 

 

• Lunch Break – 12:30 PM to 1:30 PM 
 

• Afternoon Session (Advanced Topics) – 1:30 PM to 4:30 PM  
– Topics of Interest (will discuss these or other topics of interest to attendees) 

• 30-45 min – Key Pathway Advisor – Hypothesizing key hubs using the causal 

reasoning algorithm 

• 45-60 min – Building Networks with MetaCore  

• 30-45 min – Using the Microarray repository for gene comparisons against public 

data  

• 30-45 min – Multi-omics analysis with miRNA & mRNA data 

• 45-60 min – Multi-omics analysis with Metabolomics & mRNA data 

AGENDA 



 

Pathway Analysis 

Platform ? 
„Omics‟ Data 

Analysis 

Knowledge 

Mining 

METACORE:  
YOUR GPS IN PATHWAY ANALYSIS 

• Gain molecular understanding of disease  

• Analyze and understand experimental findings (Omics data) in the context of validated 

biological pathways. 

• Generate and confirm hypotheses for novel biomarkers, targets, mechanisms of action 

 

http://en.wikipedia.org/wiki/File:Heatmap.png


 

FROM PEER REVIEWED ARTICLES TO 
SIGNALING PATHWAYS 

PUBLICATIONS  
(195 for EGF-EGFR  

interaction) 

MOLECULAR 

INTERACTION 
GLOBAL NETWORK: 

~ 1,600,000  

molecular interactions 

 

~ 3,000 canonical and 

disease signaling pathways 

• Manual annotation from publications 

• Team of PhDs, MDs 

• More than 10 years 

 



 

WHAT‟S IN AN INTERACTION? 

When you click 
What you see 

Icon of network object 

Directionality 

Mechanism 

-B=binding 

Effect  

-activating 

-inhibiting 



 Own List for 

Analysis? 

Microarray 

Repository of 

Transcriptomic Data 

Knowledge 

Mining 

Experimental 

Input Lists 

Compare 

Contrast What is known 

about my item of 

interest? 

What do the items 

functionally represent?  

How do the 

items connect? 

No Yes 

WAYS TO APPROACH METACORE 



 

FLEXIBILITY IN DATA ANALYSIS TOOLS 
11 Different Network Building Algorithms, 

all with written and visual descriptions 

Multiple automated Workflows 

to save, share and export  

But also One-Click analysis 

for instant answers 

Causal reasoning algorithm to find key hubs 



 

GETTING SUPPORT 

Technical Support & questions: 

sbsupport@thomsonreuters.com 

Monthly Training webinar recordings 

available at: 

www.lsresearch.thomsonreuters.com 

(in the Knowledge section) 

mailto:sbsupport@thomsonreuters.com
http://www.lsresearch.thomsonreuters.com/


 

PUBLISHING WITH METACORE 

1. Make sure to cite “Thomson Reuters MetaCore” 

2. Include the version and build found at the bottom left corner 

of MetaCore 

 

*important because the database is updated every quarter 

3. Ensure reproducibility by detailing the steps you take: 

1. What background did you use? 

2. Did you apply some filter? 

3. Did you change the order of how you sorted the results? 

4. You can export images and graphs to use in your papers 

and presentation! 



 

LOGIN TO METACORE 

• Go to   portal.genego.com 



 

KNOWLEDGE MINING MANUALLY CURATED 
CONTENT FROM PEER REVIEWED SOURCES 

• Question: 

– What can I learn about genes being 

overly expressed in breast cancer? 

– What RNA has a change in abundance 

in both breast cancer and melanoma? 

EZ search Advanced Search 



 

EZ SEARCH FOR INFORMATION RELATED 
TO BREAST CANCER 

 2 



 

WHAT CAN I LEARN ABOUT GENES BEING 
OVERLY EXPRESSED IN BREAST CANCER? 

• CTLA-4 expression changes have been 

seen in blood and tissue of patients 

• CTLA-4 protein abundance has seen an 

increase in serum from patients 



 

USE ADVANCED SEARCH TO FIND GENES 
ASSOCIATED WITH TWO DISEASE 

 1 

 2 



 

LIVE DEMO: DATASET 

• GSE36765 – Gene expression profiling of CD4+ T 

cells infiltrating human breast cancer (Discovery 

Set). 

– Affy/HG-U133_Plus_2 

– Fold change: <= -5 or >= 5 

– FDR P-value: 0.05 

– Two groups of patients: 

• Breast Tumor CD4+ T-Lymph high infil vs. Patient PB CD4+ 

T-Lymph high infil. (730 DEGs) 

• Breast Tumor CD4+ T-Lymph low infil vs. Patient PB CD4+ T-

Lymph low infil. (778 DEGs) 



 

CASE STUDY ON GENE EXPRESSION 
PROFILING OF CD4+ T CELLS INFILTRATING 
HUMAN BREAST CANCER 

Upload 
dataset into 
MetaCore 

Set 
Threshold/ 

Background 

Analyse 
Map 

Folders 

• Questions: 

– What overall process is impacted when comparing infiltrating 

vs. peripheral blood T-lymphocytes? 

– Are there particular pathways showing a difference between 

high and low infiltrating T-lymphocytes? 



 

UPLOAD TRANSCRIPTOMIC DATA INTO 
METACORE 

 1 

 2 

 3 

 4 



 

SET THRESHOLD/BACKGROUND AND RUN  
MAP FOLDER ANALYSIS 

 1  2 

 3 

 4 

Map Folders are a collection of pathway maps 

grouped together under one overarching topic 

such as „Immune System Response‟ or 

„Breast Neoplasms‟ 



 

WHAT OVERALL PROCESS IS IMPACTED 
WHEN COMPARING INFILTRATING VS. 
PERIPHERAL BLOOD T-LYMPHOCYTES? 

• Top 3/4 hits are related to immune disease or the immune 

system processes. 

• Marked difference in the presence of differentially expressed 

genes between low and high infiltrating T-lymphocytes 

Map folder name 

Graphical representation of –log(pValue) 

Ratio of differentially expressed 

genes from dataset (GREEN) 

over all network objects in 

folder (RED) 

Significance of overlap of differentially 

expressed genes in the folder 



 

ARE THERE PARTICULAR PATHWAYS 
SHOWING A DIFFERENCE BETWEEN HIGH 
AND LOW INFILTRATING T-LYMPHOCYTES? 

CTLA-4 activation of 

CD80 and CD86 can 

lead to the expression 

of IFN-gamma and 

INDO which can lead 

to Th1 cell apoptosis. 

Increased expression 

of receptors (CCR8 & 

CCR5) and ligand 

(CCL22) for Treg 

migration is seen in 

high infiltrating T-

lymphocytes.  

Immune Response_ T regulatory cell-mediated 

modulation of antigen-presenting cell functions 



 

COMPARING TWO DATASETS WITH 
COMPARE EXPERIMENTS 

• Question: 

– What pathways and processes are commonly affected by high 

and low infiltrating T-lymphocytes? 

 

Set Threshold/ 
Background 

Compare Experiments 
Workflow 



 

SET THRESHOLD/BACKGROUND AND RUN 
COMPARE EXPERIMENTS WORKFLOW 

 1  2 

 3 

 4 



 

WHAT PATHWAYS ARE COMMONLY 
AFFECTED BY HIGH AND LOW 
INFILTRATING T-LYMPHOCYTES? 

• Leukocyte chemotaxis had additional genes unique the highly 

infiltrating T-lymphocytes. 

• CXCL13 has a far higher increase in expression related to highly 

infiltrating T-lymphocytes.  

Chemotaxis_Leukocyte chemotaxis 



 

SUMMARY 

• CXCL13 if highly expressed by the 

CD4+ T-lymphocytes in the patients 

with high infiltration could be and 

interesting biomarker to look into. 

 

• A number of receptors and ligands 

important for Treg migration have be 

up regulated in CD4+ T-

lymphocytes highly infiltrating breast 

cancer tumors. 
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LUNCH BREAK 
 

RETURN @ 1:30PM 



 
• Morning Session (Introductory Topics) – 9:30 AM to 12:30 PM  

– 9:30-10:00   – General Overview: Thomson Reuters Systems Biology Solutions 

– 10:00-10:30 – Knowledge Mining: Explore the database and exporting 

– 10:30-11:00 – Uploading, filtering and setting a background 

– 11:00-11:45 – Running Functional Enrichments and exploring Pathway Maps 

– 11:45-12:30 – Running Workflows 

 

• Lunch Break – 12:30 PM to 1:30 PM 
 

• Afternoon Session (Advanced Topics) – 1:30 PM to 4:30 PM  
– Topics of Interest (will discuss these or other topics of interest to attendees) 

• 30-45 min – Key Pathway Advisor – Hypothesizing key hubs using the causal 

reasoning algorithm 

• 30-45 min – Using the Microarray repository for gene comparisons against public 

data  

• 45-60 min – Building Networks with MetaCore  

• 30-45 min – Multi-omics analysis with miRNA & mRNA data 

• 45-60 min – Multi-omics analysis with Metabolomics & mRNA data 

AGENDA 
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KEY PATHWAY ADVISOR 
 

Hypothesizing key hubs using 
the causal reasoning algorithm 



 

Key Pathway Advisor (KPA) Features 

Comprehensive Pathway Analysis 

 
Differential expression is an effect rather than cause of 

disease. Causal Network Analysis identifies upstream 

molecules of DEGs to predict the causes of biological 

deregulation. 

 

Synergy Pathway Analysis automatically defines 

processes and pathway maps equally enriched with both 

experimentally defined and predicted Key Hubs gene 

sets in order to show connected biologically relevant 

results. 

Integrated OMICs Data Analysis 

 
KPA allows analyzing of gene expression analysis and 

associated gene variant data. Use MetaCore Genomic 

Analysis Tools to annotate your experimentally defined 

Gene Variant list and narrow it down to the list of the 

most promising protein function impact variants.  

 

Resulting list could be uploaded into KPA with 

expression data in order to identify pathway impact and 

hypothesize about gain and loss of function effect. 

One-Click Analysis 

 
KPA has a simple and intuitive interface. Import your data into analysis and apply default analytical parameters – a 

whole comprehensive workflow will be calculated on the background showing all results in structured reports. 

 

Study predicted Key Hubs: Identify driver genes and their activity change that regulate differential expression and/or 

have gene variants – candidate drug targets. 

 

Get better biological understanding analyzing pathway maps enriched by DEGs, Gene Variants and predicted Key 

Hubs activity change. 



 

CAUSAL REASONING EXPRESSION 
ANALYSIS 

Up-regulated genes 

Differentially expressed genes 

(DEGs) 

Predict active or inhibited 

Transcription Factors which 

change expression of genes 

Identify the other proteins 

which regulate 

Transcription Factors 

Down-regulated genes 

Active Inhibited 

Identify Key Hubs on 

molecular network which 

drive differential expression 

1. Chindelevitch L, Ziemek D, Enayetallah A, Randhawa R, Sidders B, et al. (2012) Causal reasoning 

on biological networks: interpreting transcriptional changes. Bioinformatics 28: 1114-1121.  

2. Pollard J Jr, Butte AJ, Hoberman S, Joshi M, Levy J, Pappo J. (2005) A computational model to 

define the molecular causes of type 2 diabetes mellitus. Diabetes Technol Ther. 2005 Apr;7(2):323-36.  



 

HOW TO UPLOAD A DATASET INTO THE 
KEY PATHWAY ADVISOR 

Format and 
upload data 

Choose 
settings 

Analyse and 
explore results 

(Optional) 



 

FORMATTING AND UPLOADING DATA 

 1 

 2 

 3 

You can use the 

same identifiers 

as in MetaCore 

Keep column 

titles simple 

Click here to find additional 

information on uploading data 

You can upload a 

gene variant file as 

an additional data 

overlay  

P-values can be 

included but are 

not required 



 

ANALYSIS SETTINGS 

Include additional ontologies 

for enrichment  

Find overlap of results 

with information from 

curated literature 



 

USE HTML INTERFACE TO EXPLORE 
RESULTS 

• Question: 

– What key pathways are linked with the 

unique differentially expressed genes 

from high infiltrating T-lymphocytes? 

• Question: 

– What direct and indirect regulators 

could be responsible for the unique 

gene signature for high infiltrating 

T-lymphocytes? 



 

WHAT KEY PATHWAYS ARE LINKED WITH THE 
UNIQUE DIFFERENTIALLY EXPRESSED GENES 
IN HIGH INFILTRATING T-LYMPHOCYTES? 

Enrichment p-value of 

differentially expressed genes 

Enrichment p-value of key hubs 

Enrichment p-value using union 

of key hubs and DEGs 



 

HOW IS THIS SIGNATURE IMPACTING 
CD8+ DIFFERENTIATION AND EXPANSION? 

Immune Differentiation and clonal expansion of CD8+ T cells 

OX40 is uniquely over-

expressed in the highly 

infiltrating T-lymphocytes. 

 

CD137 is predicted to have an 

increase in activity due to the 

gene signature 



 

WHAT DIRECT OR INDIRECT REGULATORS 
COULD BE RESPONSIBLE FOR THE GENE 
SIGNATURE? 

Indicates if a gene is being activated (+) or inhibited (-) 

The correct number of DEGS at the specified distance from 

the key hub vs. all DEGs at that distance 

significance of overlap between the correct and all predictions 

Distance of key hub from DEGs 
Indicates key hub is also a DEG 
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MICROARRAY REPOSITORY 
 

Using the Microarray repository 
for gene comparisons against 

public data 



 

SIMILARITY SEARCH BY GENES 

Input 
Experiment 

Comparison 
from 

database 

Setting thresholds by… 

Similar comparisons only 
Experiments and similar 

comparisons 

Threshold applied to repository only 

Best for gene lists and pre-filtered 

experiments 

Threshold applied to both 

Best for unfiltered 

experiments 



 

DATASET BACKGROUND 
• Patients were recruited at Hospital Santa Creu i Sant Pau 

(Barcelona, Spain) 

– 15 patients diagnosed with ulcerative colitis 

– 13 patients diagnosed with Crohn‟s disease 

– 7 health controls 

• Samples were taken by endoscopic pinch biopsies of 

macroscopically un-inflamed mucosa from the ascending colon. 



 

TRAINING DATASET 

• GSE36807 – Genome-wide analysis of Crohn‟s 

disease and ulcerative colitis biopsy samples. 

– Affymetrix Human Genome U133 Plus 2.0 

– Thresholds 

• Fold change: <= -2 or >= 2 

• P-value: 0.05 FDR adjusted 

– Comparison: 

• Ulcerative Colitis vs. Normal (772 Network Objects) 

 



 

USE SIMILARITY SEARCH BY GENES TO FIND 
DATASETS WITH SIMILAR GENE SIGNATURES 

• Question: 

– What datasets in the Microarray Repository have a 

similar gene signature to ulcerative colitis? 

 

Similarity Search by 
Genes 

Export Similar 
Comparisons 



 

SET THRESHOLD/BACKGROUND AND RUN 
COMPARE EXPERIMENTS WORKFLOW 

 1 

 2 

 3 

 4 



 

WHAT DATASETS IN THE MICROARRAY 
REPOSITORY HAVE A SIMILAR GENE 
SIGNATURE TO ULCERATIVE COLITIS? 

• Lots of similar gene signatures with other ulcerative colitis datasets. 

• To see what genes are similar between Stage II colorectal cancer and 

ulcerative colitis, begin by exporting the CRC data to your metacore 

account. 



 

EXPORT RESULTS IN EXCEL FOR ANALYSIS 
OUTSIDE OF METACORE 

• Question: 

– What pathways are disrupted by both ulcerative 

colitis and colorectal cancer expression data? 

 

Filter dataset 
Compare Experiments 

Workflow 



 

FILTER DATASET 

 1 

 2 

 3 

 4 

Set your filtering 

thresholds and 

click apply 

Examine the filtered 

results before saving 

the experiment  Choose a name for the 

folder and click „OK‟ 

 5 



 

ACTIVATE DATASETS AND RUN COMPARE 
EXPERIMENTS WORKFLOW 

 1 

 2 



 

WHAT PATHWAYS ARE DISRUPTED BY BOTH 
ULCERATIVE COLITIS AND COLORECTAL 
CANCER EXPRESSION DATA? 

Cell migration, adhesion, and 

chemotaxis are processes 

common to both gene signatures 

 

Increased expression of many 

matrix metalloproteinases could 

be leading to the extracellular 

matrix remodeling in these 

diseases. 

 

The common signature shares 

much in common with 

biomarkers from other 

gastrointestinal diseases. 

Immune response_IL-17 signaling pathways 



 

SUMMARY 

• The ulcerative colitis expression 

dataset was similar to other 

gastrointestinal diseases like 

Crohn‟s and colorectal cancer. 

• The commonly expressed genes 

between UC and CRC point 

processes like cell migration and 

adhesion being impacted by both 

diseases. 



49 

NETWORK BUILDING 



 

11 NETWORK  ALGORITHMS 

Analyze network 

Analyze network (transcription factors) 

Analyze network (receptors) 

Transcription regulation 

Shortest paths 

Trace pathways 

Self regulation 

Direct interactions 

Auto expand 

Expand by one interaction 

Manual expand 

Build sub-network list 

from seed nodes 

depending on which 

algorithm is used. 

Purpose Recommended size 

of starting list 

Large – 300-600 

recommended 

> 2,000 will take time 

Medium(small) –  

< 50 seeds 

Add directionality to 

your network building 

Medium(large) –  

< 100 seeds Network built from 

seed nodes 

Small – recommend 

1-3 seeds 
Network expanding 

from seed nodes 

Find shortest directed 

path between 

transcription factors 



 

HOW TO USE THE DIRECT INTERACTIONS 
ALGORITHM TO BUILD A NETWORK USING 
COMPARE EXPERIMENTS RESULTS 

• Questions: 

– How might the differentially expressed genes from one of these 

signatures be directly interacting? 

Build network  from 
Compare 

Experiment 

Set network 
building options 



 

BUILDING A NETWORK FROM COMPARE 
EXPERIMENTS RESULTS 

 2 

 3 

Select „Direct 

interactions‟ algorithm 

Left click stripped area 

When finished click 

„Build network‟ 



 

WHAT DIFFERENTIALLY EXPRESSED 
GENES ARE DIRECTLY INTERACTING? 

COMMON UNIQUE UC 

UNIQUE CRC 

Relationship with 

immune response 

and autoimmune 

diseases 

Relationship with 

gastrointestinal 

diseases and 

cancers 

Relationship with cell migration 

and chemotaxis as well as a 

strong connection with Crohn‟s 

disease and IBD 
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WORKING WITH MIRNA DATA 
 

Multi-omics analysis with miRNA 
& mRNA data 



 

DATASET 

• GSE43591 – MicroRNA regulate immune pathways 

in T-cells in multiple sclerosis (MS) mRNA. 

– Affy/HG-U133_Plus_2 

– Fold change: <= -1.3 or >= 1.3 

– Multiple Sclerosis T-Lymphocytes vs.  

Normal T-Lymphocytes 



 

UPLOADING MIRNA DATA 

• Same procedure as gene expression, use Entrez 

ID or miRBase Accession ID (old style miRBase 

IDs are now under gene symbols) 



 

I WANT TO BUILD A NETWORK OF ALL THE 
MRNA MIR-494 COULD BIND WITH 

 

• Build a network using “expand by one 

interaction” algorithm for interactions with 

mir-494 

 

• 8 mRNA involved potentially binding with 

mir-494-3p have a change in expression 

including: CXCR4 and MMP-9 

 1 

 2 



 

WHAT IS THE RELATIONSHIP BETWEEN 
MIRNA AND MRNA EXPRESSION? 

• Using the „direct interaction‟ algorithm an interaction network 

between mRNA and miRNA expression can be built. 

• Restrict interactions by using additional options to pre-filter the 

interactions for only miRNA binding. 

• This network identifies 

potential miRNA 

binding to their mRNA 

targets based on 

literature. 

• exported as an 

experiment to run 

enrichments 



 

WHAT PATHWAYS ARE IMPACTED BY MRNA 
FROM THE INTERACTION NETWORK? 

• mRNA from interaction 

network related to a 

number of immune 

response and 

development pathways. 

 

• Interesting relationship 

between Multiple 

Sclerosis and mRNA 

interacting with miRNA. 

 

• Could miRNA be 

impacting the expression 

of transcription factors 

related to AP-1 and it‟s 

target MMP-9 and IL-8? 



 

SUMMARY 

• mir-494 has known 

interactions with MMP-9 and 

CXCR4. 

• Building an miRNA binding 

network between mRNA and 

miRNA reveals a large 

interconnected network. 

• mRNA from this network can 

play a role on immune 

response and development. 

• Expression of MMP-9, IL-8, 

CXCR4, and transcription 

factors related to AP-1 may 

have relations with miRNA. 
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WORKING WITH METABOLITE 
DATA 

 
Multi-omics analysis with 

Metabolomics & mRNA data 



 

LIVE DEMO: DATASETS 

• GSE26886 – Gene expression profiling of Barrett‟s esophagus, 

adenocarcinoma, esophageal squamous epithelium and 

squamous cell carcinoma. 

– Affy/HG-U133_Plus_2 

– Fold change: ≤ -6 or ≥ 6 (P-value: ≤ 0.05) 

– Barrett Esophagus vs. Normal Esophagus 

– Esophageal Adenocarcinoma vs. Normal Esophagus  
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 • Davis VW, Schiller DE, Eurich D, and Sawyer MB. (2012) 

Urinary metabolic signature of esophageal cancer and Barrett‟s 

esophagus. World Journal of Surgical Oncology. 10:271. 

– Validated urine biomarkers using two statistical methods. 

– Fold change: -1 decrease or 1 increase 

– Barrett Esophagus vs. Control 

– Esophageal Adenocarcinoma vs. Control 

 

 



 

CREATE A CUSTOM BACKGROUND LIST 
OF COMPOUNDS AND RUN ENRICHMENT 
ANALYSIS ON METABOLOMIC DATA 

Create list 
of 

compounds 

Upload 
metabolites 
in MetaCore 

Set 
Threshold/ 

Background 

Analyse 
Metabolic 
Networks  

• Questions: 

– What are the differences between the metabolites from Barrett‟s 

Esophagus and Esophageal Adenocarcinoma? 

– Can overlaying transcriptomic data provide additional information 

on these differences? 



 

USE ADVANCED SEARCH TO FIND AND 
SAVE A LIST OF COMPOUNDS 

 2 

 4 



 

UPLOAD METABOLOMIC DATA INTO 
METACORE 

 1 
 2 

 3 



 

SET THRESHOLD/BACKGROUND AND RUN 
METABOLOMIC NETWORK 
(ENDOGENOUS) ANALYSIS 

 1  2 

 3 

 4 



 

DIFFERENCES BETWEEN METABOLITES 
FROM BARRETT‟S ESOPHAGUS AND 
ESOPHAGUL ADENOCARCINOMA 

Enrichment analysis of 

Metabolomic Networks 

(Endogenous) can quickly 

identify metabolites impact 

on processes. 



 

OVERLAYING EXPRESSION AND METABOLIC 
DATA ONTO METABOLIC PROCESSES 

A number of channels are differentially expressed specifically in 

Barrett esophagus, but not esophageal adenocarcinoma. 



 

BUILD A NETWORK USING METABOLOMIC 
AND TRANSCRIPTOMIC DATA 

Set 
Threshold/ 

Background 

Compare 
Experiments 

Workflow 

Export 
unique 
network 
objects 

Build Direct 
Interaction 
Network 

• Questions: 

– How are the differentially expressed genes common or unique to these 

two diseases related to the metabolomic data? 



 

SET THRESHOLD/BACKGROUND AND RUN 
COMPARE EXPERIMENTS WORKFLOW 

 1  2 

 3 

 4 



 

CAN DIFFERENCES IN GENE EXPRESSION 
HELP EXPLAIN THE METABOLITES? 

Common gene expression 

related to remodeling and 

stomach/gastrointestinal 

diseases 

Export the unique gene expression for 

Barrett‟s Esophagus as a new experiment 

to build a network with it 



 

BUILDING A NETWORK USING 
METABOLOMIC AND TRANSCRITOMIC 
DATA 

 1 
 2 

 3 

 4 

5 



 

NETWORK OF UNIQUE GENE 
EXPRESSION AND METABOLITES FROM 
BARRETT‟S ESOPGAHUS 

Diseases 

GO Processes 



 

SUMMARY 

• Barrett‟s esophagus metabolites 

show significant changes in 

glutamic acid pathways. 

• Overlaying expression shows 

expression changes of solute  

carriers specifically for Barrett‟s 

Esophagus.  

• Some genes uniquely expressed 

by Barrett‟s esophagus are key in 

regulating acid/base balance and 

might be modulated by the 

metabolites. 



 

ANY QUESTIONS? 

Contact: 

matthew.wampole@thomsonreuters.com 

mailto:matthew.wampole@thomsonreuters.com


 

METACORE LIVE WEBINARS 

• Follow Matthew Wampole on LinkedIn for 

information on the next Webinar 

• You can find recordings of previously held sessions 

at http://lsresearch.thomsonreuters.com/knowledge/training-videos  

http://lsresearch.thomsonreuters.com/knowledge/training-videos
http://lsresearch.thomsonreuters.com/knowledge/training-videos
http://lsresearch.thomsonreuters.com/knowledge/training-videos
http://lsresearch.thomsonreuters.com/knowledge/training-videos
https://www.linkedin.com/pub/matthew-wampole/2b/812/747

