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Agenda
1. Learn:

– How to approach analyzing multi-omics data in MetaCore.

– Use metabolic networks (endogenous) enrichment to analyze 
metabolites and expression data.

– Find pathways where the metabolic and proteomic data are both 
involved.

2. Questions:

– What relationships can we find between the metabolic and RNA-seq 
data?

– What changes in metabolites and protein concentrations could be 
biomarkers for disrupted processes?



MetaCore, a Cortellis solution

• Understand omics data 
in the context of 
validated biology.

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

Your GPS in pathway analysis
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METABASE
METACORE

> 3,300,000 molecular interactions

From Human, mouse and rat

Manually curated by editorial team 

(>50 PhD, MD)

• Search & browse
• Enrichment analysis
• Compare experiments
• Network building
• Interactome analysis
• Pathway Map creation3,701 journals

1,500+ Pathway Maps



MetaCore, a Cortellis solution
Your GPS in pathway analysis

Type Number

All 3,301,030

Protein - Protein 1,455,811

Compound - Protein 1,012,689

Compound - Compound 12,291

Metabolic enzyme -
Reaction

62,070

Substrate, Product -
Reaction

136,068

RNA - Protein 616,754
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MetaCore, a Cortellis solution

• ~ 1600 canonical and 
disease signaling 
pathways

• 250 metabolic 
networks

• 118 endogenous 
metabolic networks

Your GPS in pathway analysis
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Multi-omics simultaneous analysis

Combining metabolomic, transcriptomic and gene variants 
for side by side –omics enrichment analysis



Acute kidney injury (AKI) public datasets

• CAPSOD study  - 150 patients with sepsis or 
pneumonia with varying renal dysfunction.

• Renal dysfunction was classified using the Acute 
Kidney Injury Network (AKIN) criteria.

• AKI0 (no significant increase in serum 
creatinine) n=65 (control)

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

• 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

• HD (Chronic  hemodialysis) n=24



Datasets

• Levels of plasma proteins
– Measured with mass spectrometry

– 164 proteins were identified using peptide sequences

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

• Levels of plasma metabolites
– Measured with mass spectrometry

– 241 metabolites were annotated

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

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

• Blood transcriptome
– Measured with RNA-seq

– 133 out of 150 patients were used due to poor insufficient quality.

– 1,997 genes were significantly differentially expressed across all groups using ANOVA with 1% false discovery rate 
correction.

AKI0 (control)

AKI1
Stage 1

AKI2-3
Stage 2

HD
Stage 3



TIPS FOR ANALYZING MULTI OMICS DATA

1. Calculate enrichment p-values for each experiment independently using the appropriate background list.

2. When comparing different omics types, think about how they would be related.

✓ Metabolites concentration and transcriptome expression could identify channels and enzymes 
impacting the metabolites.

✓ Proteome abundance and transcriptome expression could be useful for correlating expression to 
translation.

✓ Metabolites and proteome abundance could be useful for finding biomarkers from non-invasive 
mediums.



Let’s go live



➢ What is the relationship between the metabolomic and 
expression data?

1. Upload your data 2. Use metabolic networks (endogenous) to 
analyze metabolite and transcriptomic data



➢ What is the relationship between the metabolomic and 
expression data?

✓ Top 10 networks involved amino acid metabolism and glutamic 
acid processes.



➢ What is the relationship between the metabolomic and 
expression data?

✓ Expression changes in SLC7A9 and 
SLC6A19 could be influencing the 
dysregulation of amino acid 
concentrations.



➢ What changes in metabolites and protein concentrations 
could be biomarkers for disrupted processes?

1. Activate metabolomic and 
proteomic data

2. Find pathways where both data sets are 
involved



➢ What changes in metabolites and protein concentrations 
could be biomarkers for disrupted processes?

✓ Cholesterol related and complement pathways are both involved with the changes in these datasets



✓ APOA1 and Cholesterol levels change with kidney failure

➢ What changes in metabolites and protein concentrations 
could be biomarkers for disrupted processes?



✓ SR-B1 expression appears to decrease as kidney injury worsens and could be 
indicative of cholesterol  metabolism dysregulation.  

➢ What changes in metabolites and protein concentrations 
could be biomarkers for disrupted processes?



SUMMARY ✓ Used metabolomic and RNA-seq analysis and identified channels such as 
SLC7A9 and SLC6A19 could be playing a role in the transport of amino acids 
in and out of cells.

✓ Used metabolomic and proteomic analysis to identify potential biomarkers 
for disrupted processes.

✓ Added the RNA-seq analysis to find that a decrease SR-B1 expression 
(associated to kidney injury) could be indicative of cholesterol  metabolism 
dysregulation.
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