
eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk

Universities of Leeds, Sheffield and York

Deposited via The University of Sheffield.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/id/eprint/151351/

Version: Accepted Version

Proceedings Paper:
Jiang, Y., Down, J., Raffles, S. et al. (2018) Targeting free light chain (FLC) secretion and 
the unfolded protein response in myeloma cells using VaN, a combination of repurposed 
drugs. In: Experimental Hematology. 47th Annual Scientific Meeting of the ISEH - 
International Society for Experimental Hematology, 23-26 Aug 2018, Los Angeles, USA. 
Elsevier. Article no: 3070, S74-S75. ISSN: 0301-472X. 

https://doi.org/10.1016/j.exphem.2018.06.256

Article available under the terms of the CC-BY-NC-ND licence 
(https://creativecommons.org/licenses/by-nc-nd/4.0/).

Reuse 
This article is distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs 
(CC BY-NC-ND) licence. This licence only allows you to download this work and share it with others as long 
as you credit the authors, but you can’t change the article in any way or use it commercially. More 
information and the full terms of the licence here: https://creativecommons.org/licenses/ 

Takedown 
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 

mailto:eprints@whiterose.ac.uk
https://doi.org/10.1016/j.exphem.2018.06.256
https://eprints.whiterose.ac.uk/id/eprint/151351/
https://eprints.whiterose.ac.uk/


3070 - TARGETING FREE LIGHT CHAIN (FLC) SECRETIONAND THE UNFOLDED 

PROTEIN RESPONSE IN MYELOMACELLS USING VAN, A COMBINATION OF 

REPURPOSED DRUGS 

 

Multiple Myeloma (MM) is a malignancy of differentiated B cells characterised by>10% 

neoplastic plasma cells in the bone marrow, monoclonal immunoglobulin (whole and/or free 

light chain; FLC) in serum/urine, lytic bone lesions and fractures, anaemia and 

immunodeficiency. Many patients develop renal impairment, predominantly caused by 

elevated serum FLCs secreted by malignant plasma cells. Despite advances in therapy, MM 

remains incurable and novel low toxicity therapies are urgently needed. We have identified a 

repurposed drug combination (VaN) of valproate (anti-epileptic)and niclosamide (anti-

helminthic) with potent tumour selective additive/synergistic anti-MM activity against cell 

lines and primary cells at clinically achievable doses. Mechanism of action studies identified 

that niclosamide targets mitochondria, uncoupling oxidative phosphorylation, causing loss of 

mitochondrial membrane potential and inducing mitochondrial superoxide. Valproate 

potentiated oxidative stress through production of non-superoxide ROS. VaN treatment also 

rapidly inhibited FLC secretion (<2 hrs)from both MM cell lines and primary cells. VaN 

mediated reduction in FLC levels and anti-myeloma activity was also observed in an NSG 

xenograft myeloma model. Early reduction of sFLC is associated with better prognosis. Total 

RNA-seq and mass-spectrometry based proteomics analyses of the acetylome identified that 

VaN modulated several unfolded protein response (UPR) proteins. Induction of UPR was 

confirmed by XBP-1 alternative splicing (XBP-1s), phosphorylation of PERK and expression 

of CHOP. The UPR is triggered by ER stress and is already targeted clinically in MM using 

proteasome inhibitors (e.g. bortezomib). The addition of low-dose (1 nM) bortezomib to VaN 

enhanced induction of UPR and MM cell killing in vitro. In conclusion, we demonstrate that 

VaN and bortezomib combine to potentiate induction of ER stress and the UPR, rapidly 

inhibiting FLC secretion and enhancing MM cell death 

 


