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Elucidation of the mechanisms of bortezomib resistance in multiple myeloma and
strategies to overcome them

Takahashi, Chisato
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In this study, we performed a comprehensive analysis of proteins and
metabolites using bortezomib-resistant myeloma cell lines to elucidate the mechanisms of bortezomib
resistance in multiple myeloma. We constructed a supercritical fluid chromatography/mass
spectrometry (SFC/MS) assay system and measured 189 lipid molecular species. The results indicated
that the expression of specific lipid species fluctuated in resistant strains, suggesting that
enhanced fatty acid metabolism may be involved in the resistance mechanism. Furthermore,
anti-inflammatory lipids were decreased in the serum of bortezomib-refractory patients, indicating
that these lipid species are putative biomarkers associated with resistance.
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Number Gene Symbol Protein Name (it rRES / BikEs) p-value

1 CPT1A Carnitine O-palmitoyltransferase 1, liver isoform 1.38 2.66E-05
2 ACSL3 Fatty acid CoA ligase AcsI3 0.51 2.34E-05
3 ACSL4 Long-chain-fatty-acid--CoAligase 4 1.49 1.28E-05
4 ACSL5 Long-chain-fatty-acid--CoA ligase 5 1.56 4.08E-03
5 ATP5F1A ATP synthase subunit alpha, mitochondrial 0.71 4.35E-04
6 ATP5F1B ATP synthase subunit beta, mitochondrial 0.77 8.19E-05
7 ATP5F1C ATP synthase subunit gamma, mitochondrial 0.74 4.92E-04
8 ATP5F1D ATP synthase subunit delta, mitochondrial 0.73 1.15E-03
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