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Agenda • Metacore Overview with live demo 
session showing how to: 
• Introduction to Key Pathway Advisor
• Analyzing multi-omics data (RNA-seq, 

proteomics, metabolomics, etc)
• Q&A

Metacore Training
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Key Pathway Advisor



Predict key 
molecules in your 
data that may be 
causative for the 
changes observed 
(causal reasoning 
network analysis) 

5

Key Pathway Advisor 

• Gain molecular understanding of disease 

• Analyse expression data to in the context of validated biological interactions and pathways.

• Generate causal networks and confirm hypotheses for targets and mechanisms of action

Input
Differentially 

expressed 
genes

Output
• Key hubs regulating 

gene expression.
• Impact on pathway 

maps.

KPA

http://en.wikipedia.org/wiki/File:Heatmap.png
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Power analytics – causal reasoning

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

Predict 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. 



Associate results 
with known drug 
targets and 
biomarkers 
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Differentially expressed genes (DEGs)

Key regulatory hubsIs this receptor already 
being targeted for a similar 

indication?

Does my gene signature 
match what has been 

published already? Are the 
results consistent with my 

findings?

Repositioning drug 
targets

Comparing known 
biomarkers

Novel drug 
targets

Has this gene been 
associated with other 

similar indications or is it 
unique to my indication?

Stratifying 
biomarkers

Is this kinase 
downstream of a 

known drug target?

Prior knowledge 
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Powerful analytics – synergy enrichment

Use Key Hubs to fill 
gaps on pathways

Predict Key Hubs on 
molecular network 

which drive differential 
expression

Identify Key Pathways 
affected by differential 

expression and 
aberrant signaling

Up-regulated genes

Differentially 
expressed genes 

(DEGs) Down-regulated genes
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Formatting and uploading data

1

2

3
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Analysis Settings

Find overlap of results 
with information from 
curated literature
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Use HTML Interface to export results

Questions:
• What Key pathways are linked with the unique 

differentially expresses genes from Triple negative breast 
cancer?

• What direct and indirect regulators could be responsible 
for the unique gene signature for Triple negative breast 
cancer dataset?
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Multi-Omics Analysis 
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https://portal.genego.com/

Metacore Login Page

https://portal.genego.com/
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Multi-omics analysis in MetaCore. Use case

• Cohort of 150 patients from CAPSOD study with varying renal dysfunction in patients 
with sepsis or pneumonia.

• Renal dysfunction was classified using the Acute Kidney Injury Network (AKIN) criteria.
o AKI0 (no significant increase in serum creatinine) n=65

o AKI1 (serum creatinine increase of ≥ 0.3 mg/dl, or 150% to 200% above baseline) n=41

o AKI2/3 (serum creatinine increase more that 200% above baseline, or ≥ 4.0 mg/dl with an acute increase of 
at least 0.5 mg/dl) n=20

o Chronic  hemodialysis (HD) n=24
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Multi-omics analysis in MetaCore. Use case 
dataset
• -Mass spectrometry was used to measure the levels of 370 

plasma metabolites
o 241 metabolites were annotated

o Clinical assays of serum creatine, capillary lactate, and serum glucose was used to 
validate the use of the MS data in a semiquantitative fashion.

o 138 annotated metabolites were significantly different from the AKI0 control 
group using ANOVA with 1% false discovery rate correction.

• -Mass spectrometry was used to measure the levels of plasma 
proteins
o 164 proteins were identified using peptide sequences

o 46 were significantly different from the AKI0 control group using ANOVA with 5% 
false discovery rate correction.

• -RNA-seq was used to measure the blood transcriptome
o 133 out of 150 patients were used due to poor insufficient quality.

o 1,997 genes were significantly differentially expressed across all groups using 
ANOVA with 1% false discovery rate correction.
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Multi-omics analysis in MetaCore

Upload your omics
data

Analyse your data
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Upload metabolomic data

1

3

2
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Find pathways where the metabolic and 
proteomic data are both involved

Enrichment analysis
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Find pathways where the metabolic and 
proteomic data are both involved

1

2
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Find pathways where the metabolic and 
proteomic data are both involved

• Cholesterol-related pathways appear as 
relevant
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Overlay RNA-seq data to complete the picture

3

4

• Generate your hypothesis



Width: 8.65 cm
Height: 13.8 cm

Screen caption

• You can learn more about 
upcoming webinars by going on to 
Help tab, Tutorials&Training, on 
MetaCore's start page

• Look for Pendo on left corner of 
landing page introduced earlier this 
month to help deliver a great 
product experience 
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Learn More



Thank you

Kinsi Oberoi
Kinsi.oberoi@Clarivate.com
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