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Overview

A (brief) introduction to the B-cell receptor in CLL
Targeted inhibition of BCR-induced mRNA translation
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The B-cell receptor

• Two main functions
• Signalling
• Antigen internalisation

• Variable responses to ligand
• Proliferation, survival, activation
• Apoptosis
• Anergy



“CLL-specific” features of the BCR

• Low levels expression and 
function of the BCR

• “BCR-driven” disease
• Clinical responses to 

kinase inhibitors

• Anergy versus
proliferative signalling

Packham et al. Haematologica. 2014



“CLL-specific” features of the BCR

• Is BCR function in CLL 
distinct from normal B 
cells?

• Role of genetics?
• BCL2 overexpression

• Which normal B cells to 
compare to?

Packham et al. Haematologica. 2014



Drug targeting of BCR pathways

Transcription & translation

Kipps et al. Nature Reviews 
Disease Primers. 2017



mRNA translation
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mRNA translation
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Krysov et al Blood 2014

MYC expression
in CLL proliferation centre

MYC induced  by BCR 
stimulation
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mRNA translation
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Mechanisms of anti-IgM-induced mRNA 
translation differ between CLL and normal B cells

Yeomans et al. Blood 2016
Signal competent CLL samples
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Potential basis for differential regulation of mRNA 
translation
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Potential basis for differential regulation of mRNA 
translation
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Selective inhibition of translation  
initiation factors in CLL cells?



eIF4E inhibition Ribavirin
Synthetic nucleoside
Anti-viral



eIF4E inhibition Ribavirin
Synthetic nucleoside
Anti-viral



Ribavirin reduces anti-IgM-induced global mRNA 
translation

CLL cells
(CD5+CD19+) 

10 µM – readily 
achievable with 
current dosing as anti-
viral

OPP-incorporation



Ribavirin reduces anti-IgM-induced global mRNA 
translation

CLL cells
(CD5+CD19+) 

Normal B cells
(IgG-CD5-CD19+) 



Ribavirin effectively reduces MYC expression via 
effects on mRNA nuclear transport

Little induction of 
apoptosis with ribavirin 
(10 µM) at up to 72 
hours



Ribavirin effectively reduces MYC expression via 
effects on mRNA nuclear transport



In vivo activity of ribavirin

Adoptive transfer of Eµ-TCL1 leukemic cells into C57BL/6 mice
Ribavirin 80 mg/kg ip daily
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In vivo activity of ribavirin
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Adoptive transfer of Eµ-TCL1 leukemic cells into C57BL/6 mice
Ribavirin 80 mg/kg ip daily



Summary
• BCR signalling is a key determinant of behaviour of CLL cells
• Behaviour of CLL cells may largely reflect normal influences of antigen on B 

cells



Summary
• BCR signalling is a key determinant of behaviour of CLL cells
• Behaviour of CLL cells may largely reflect normal influences of antigen on B 

cells
• Differences in regulation of mRNA translation between normal B cells and 

CLL cells may provide therapeutic opportunities
• Ribavirin partially reduces anti-IgM-induced global mRNA translation in CLL 

cells, but not “normal” B cells
• Ribavirin effectively prevents accumulation of MYC (and cyclin D1) in anti-

IgM-treated CLL cells, potentially via interfering with eIF4E-dependent RNA 
nuclear export
• Ribavirin is effective in an Eµ-TCL1 mouse model
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