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    Abstract

        Bortezomib has been introduced recently in the therapy of multiple myeloma (MM), a disease that is frequently associated with progressive renal failure. Because bortezomib-based therapy has been reported to lead to a rapid recovery of kidney function in patients with MM, we decided to study its direct effects in proximal tubular epithelial cells (PTCs) compared with glomerular mesangial cells (GMCs). After 24 h of stimulation, 50 nM bortezomib led to a 6.37-fold induction of apoptosis and markedly activated caspase-9 and -3 in GMCs but not in PTCs. In PTCs but not in GMCs, bortezomib led to a strong time-dependent degradation of IκB-α and to a long-lasting phosphorylation of both NF-κBp65 and extracellular signal-regulated kinase 1/2. Microarray analysis in bortezomib-treated PTCs revealed a time-dependent predominance of antiapoptotic genes compared with proapoptotic genes. Bortezomib (50 nM) induced heat shock protein (Hsp) 70 mRNA and protein levels in PTCs, whereas basal and bortezomib-stimulated Hsp70 protein expression was much weaker in GMCs. Moreover, bortezomib induced Bcl-2-associated athanogene (BAG) 3 mRNA and protein expression but inhibited BAG5 mRNA levels in PTCs. These data suggest that the reduced susceptibility of PTCs to bortezomib-induced cell apoptosis is because of cell type-specific effects of this compound on apoptosis/survival genes and pathways. The concept of bortezomib representing a blocker of both NF-κB activation and cell survival should be carefully examined in particular renal cell types.

      
Footnotes
	
        This study was supported by Janssen-Cilag Pharma (Vienna, Austria).

      
	
        Parts of this work were presented at the following conference: Sarközi R, Perco P, Hochegger K, Enrich J, Wiesinger M, Pirklbauer M, Eder S, Rudnicki M, Rosenkranz AR, Mayer B, et al. (2007) Bortezomib-induced survival signals and genes in human proximal tubular cells, in 40th Annual Meeting of the American Society of Nephrology; 2007 Nov 2–5; San Francisco, CA. American Society of Nephrology, Washington, DC.

      
	
        Article, publication date, and citation information can be found at http://jpet.aspetjournals.org.
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        ABBREVIATIONS: Bortezomib, PS-341, Velcade, C19H25BN4O4, [(1R)-3-methyl-1-[[(2S)-1-oxo-3-phenyl-2-[(pyrazinylcarbonyl)amino]propyl]-amino]butyl] boronic acid; MM, multiple myeloma; PTC, proximal tubular epithelial cell; GMC, glomerular mesangial cell; HK, human kidney; DEG, differentially expressed gene; PCR, polymerase chain reaction; NF, nuclear factor; ERK, extracellular signal-regulated kinase; Hsp, heat shock protein; BAG, Bcl-2-associated athanogene; HGNC, HUGO Gene Nomenclature Committee; GAPDH, glyceraldehyde-3-phosphate dehydrogenase; PKB protein kinase B; PI3K, phosphatidylinositol 3-kinase; MEK, mitogen-activated protein kinase kinase; ATF, activating transcription factor; PAGE, polyacrylamide gel electrophoresis; MG132, carbobenzoxy-l-leucyl-l-leucyl-l-leucinal.
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