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Importance of novel combination therapy for Multiple Myeloma with a 

PARP inhibitor  

 

Several therapies are now available to help Multiple Myeloma patients live longer, 

but none of them are able to cure Multiple Myeloma. Moreover, current myeloma 

treatment regimens lead to disease relapse that eventually becomes resistant to 

available treatments. Therefore, novel agents are urgently needed to enhance the 

sensitivity of available myeloma drugs to eradicate myeloma cells, preventing 

relapses and ultimately leading to the complete cure of Multiple Myeloma. The low 

frequency of TP53 (p53) alterations (less than 10%) in multiple myeloma makes 

this tumor type an ideal candidate for p53-activation therapies. Unfortunately, DNA 

damaging agents used for Multiple Myeloma therapies alone are not enough to 

induce p53 mediated apoptosis. Poly [ADP-ribose] polymerase 1 (PARP-1) and the 

p53 tumor suppressor protein are both involved in the cellular response to 

genotoxic stress. Upon binding to the site of DNA strand breakage, PARP-1 is 

activated, leading to rapid and transient poly (ADP-ribosyl)ation of nuclear proteins, 

including p53, using NAD+ as substrate. Our preliminary results establish that 

PARP-1 acts as a survival factor for Multiple Myeloma cells in-vitro after treatment 

with DNA-alkylating agents and suggest a functional link with early p53 responses.  

 

Preliminary results support our principle hypothesis that, a good synergistic effect is 

observed by combining a PARP inhibitor (Olaparib) with Melphalan in wild type p53 

Multiple Myeloma cell lines H929 and MM1S but not in p53 mutated or 

homozygously deleted cell lines U266 and KMS11, respectively. Combining PARP 

inhibition enhanced the effectiveness of melphalan mediated by p53 because p53 

mutated and p53 homozygously deleted cell lines didn’t show any synergy.  

Moreover, we demonstrate that p53 knock-down decreased synergistic effect of 

combining PARP inhibitor with Melphalan. Again, combining PARP inhibitor with DNA 

alkylating agent Melphalan induced clear PARP cleavage, signature of apoptosis in 

wild type p53 Multiple Myeloma cell lines H929 and MM1S. But we did not see any 

significant PARP cleavage after Melphalan or Olaparib treatment alone in H929 and 

MMIS.  As we expected, the p53 mutant cell line U266 did not show any PARP 

cleavage and p21 up-regulation after both drug treatments. Meanwhile, we noticed 

that mutant p53-serine15 phosphorylation increased after combined treatment of 

Olaparib and Melphalan but this mutant p53 could not transactivate apoptosis 

function in U266 Multiple Myeloma cell line. Here we propose that the hyper-

activated p53 from PARP inhibition along with DNA alkylating agents result in better 

responses. We also found that PARP inhibition is enhancing sensitivity to other DNA 

damaging agents used for Multiple Myeloma therapy. 

 

 

 


