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Integrating Different —Omics Approaches can Reveal insight
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into Biological Systems of Disease
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Cross-Omics Study in H929 Myeloma Cancer Cells

Human metabolome
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Signaling Overview of BCR-ABL H929 Multiple Myeloma Cells

Signaling blots
Pathscan Phosphorylation Array H929
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Targeted Polar Metabolite Profiling Platform

Selected Reaction Monitoring (SRM) ~300
transitions (258 unique metabolites -12C & 13C)
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Metabolites Imatinib/DMSO Regulated Metabolites
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Steady-State Metabolic Flux Analysis:
“SILAC” version for metabolomics
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H929 cells are dependent upon glucose driving Pentose Phosphate Pathway
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Triple SILAC Phosphoproteomics Platform
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Distribution and Pathways of Regulated Class | Phosphorylation Sites

(localization P >75%)
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Imatinib Induced Down-Regulated Phosphosites in BCR-ABL Pathway

Relative Intensity
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Imatinib Induced Up-Regulated Phosphosites inhibit RNA Transcription
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H929 Cells Respond to Imatinib through Nucleotide Accumulation
and Inhibition of RNA Transcription
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Thermo QExactive Plus Agilent 1100
methyl-tert-butyl ether
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Fragmentation data is critical to the success of lipid (and metabolite)
identification

De Novo Lipid Synthesis Pathway

SIEVE results form lipidomics MS1 data —~ glucose/glutamine

(9E_13E)-9_13-Octadecadienoicacid  C18H3202(9E_13E)-9_13-Octadecadienoic acid 280.4455
8-Octadecynoic acid C18H3202 8-Octadecynoic acid 280.4455
2-octadecynoic acid C18H3202 2-octadecynoic acid 280.44548
3-Octadecynoic acid C18H3202 3-Octadecynoic acid 280.4455
4-Octadecynoic acid C18H3202 4-Octadecynoic acid 280.4455
5-Octadecynoic acid C18H3202 5-Octadecynoic acid 280.4455
10-Octadecynoic acid C18H3202 10-Octadecynoic acid 280.4455
11-Octadecynoic acid C18H3202 11-Octadecynoic acid 280.44548
14-Octadecynoic acid C18H3202 14-Octadecynoic acid 280.4455
15-Octadecynoic acid C18H3202 15-Octadecynoic acid 280.4455
16-Octadecynoic acid C18H3202 16-Octadecynoic acid 280.4455
10E_127-octadecadienoic acid C18H3202 10E_12Z-octadecadienoic acid 280.4455%
9_15-octadecadienoic acid C18H32029_15-octadecadienoic acid

Ethyl (2E_4Z)-2_4-hexadecadienoate C18H3202 Ethyl (2E_4Z)-2_4-hexadecadienoate 4
11-Cycloheptylundecanoic acid C18H3402 11-Cycloheptylundecanoic acid 282.46136
Oleic acid C18H3402 Oleic acid 282.46136
(12Z)-12-Octadecenoic acid C18H3402 (12Z)-12-Octadecenoic acid 282.46136
Elaidic Acid C18H3402 Elaidic Acid 282.46136
cis-Petroselinic acid C18H3402 cis-Petroselinic acid 282.46136
trans-Vaccenic acid C18H3402 trans-Vaccenic acid 282.46136
3Z-octadecenoic acid C18H3402 3Z-octadecenoic acid 282.46136
octadecenoic acid C18H3402 octadecenoic acid 282.46136
(3E)-3-Octadecenoic acid C18H3402 (3E)-3-Octadecenoic acid 282.4614
(4E)-octadec-4-enoic acid C18H3402 (4E)-octadec-4-enoic acid 282.4614
5-octadecenoic acid C18H3402 5-octadecenoic acid 282.4614
(6E)-6-Octadecenoic acid C18H3402 (6E)-6-Octadecenoic acid 282.46136
(7Z)-Octadec-7-enoic acid C18H3402 (7Z)-Octadec-7-enoic acid

(7E)-Octadec-7-enoic acid C18H3402 (7E)-Octadec-7-enoic acid . Kamphorst et al., PNAS 2013
(82)-octadec-8-enoic acid C18H3402 (8Z)-octadec-8-enoic acid f
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MS1-only produces too may possibilities, especially for lipids



LipidSearch Software (Thermo Scientific)

for Lipid Identification and Quantification
Lipid Identification and Relative Quantification
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Merging the Phosphoproteome-Metabolome-Lipidome.....
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CONCLUSIONS

We have an opportunity to merge/cross/combine different
—omics technologies to reveal new biological insight in disease
mechanisms

Revealed a novel mechanism for the TKI Imatinib in BCR/ABL
myeloma cells using global phosphoproteomics and polar
metabolomics..... and lipidomics
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