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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 A chain L-chains -
* Signalling ¢

* Antigen internalisation
slgM

* Variable responses to ligand
* Proliferation, survival, activation
e Apoptosis  sjssdssgu DU
* Anergy




“CLL-specific” features of the BCR

* Low levels expression and

function of the BCR
BCR signalling to anergy
Reversible down-modulation of
sigM
Protection from apoptosis
by BCL2

e “BCR-driven” disease

BCR signalling to cell
accumulation

Activation of growth, proliferation
and survival promoting pathways

* Clinical responses to
kinase inhibitors

Anergy

“Positive” signaling

* Anergy versus

proliferative signalling

m“"

U-CLL (progressive) ’

Packham et al. Haematologica. 2014




“CLL-specific” features of the BCR

e |s BCR function in CLL
distinct from normal B

cells? BCR signalling to anergy

Reversible down-modulation of
sigM
Protection from apoptosis

* Role of genetics? by BCL2

BCR signalling to cell
accumulation

Activation of growth, proliferation
and survival promoting pathways

* BCL2 overexpression
Anergy

“Positive” signaling

 Which normal B cells to
compare to?

U-CLL (progressive) ’

Packham et al. Haematologica. 2014




Drug targeting of BCR pathways
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Kipps et al. Nature Reviews
Disease Primers. 2017



MRNA translation

40S
ribosome

mMRNA
elF4AG  Scaffold
elF4A  Helicase
elFA4E  cap-binding



MRNA translation

40S
ribosome

elIF4G @

mMRNA
elF4AG  Scaffold
elF4A  Helicase
elFAE  cap-binding eg MYC

MYC induced by BCR
stimulation

MYC expression
in CLL proliferation centre

Krysov et al Blood 2014



MRNA translation

40S
ribosome

elFAE

/

Drug inhibition

MRNA



Mechanisms of anti-IgM-induced mRNA
translation differ between CLL and normal B cells
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Potential basis for differential regulation of mRNA
translation

translation capacity

normal
B cells ,"_4

*
*

CLL

BCR
stimulation
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A ribosome-related signature in peripheral blood CLL B
cells is linked to reduced survival following treatment
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Potential basis for differential regulation of mRNA
translation

translation capacity

normal
Bcells .4

CLL

BCR
stimulation

Metabolic Reprogramming Is Required for Antibody
Production That Is Suppressed in Anergic but Exaggerated in
Chronically BAFF-Exposed B Cells
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Potential basis for differential regulation of mRNA
translation

translation capacity

A
normal

Bcells "4

CLL

BCR
stimulation

Selective inhibition of translation
initiation factors in CLL cells?




elFAE inhibition ibavirin
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Ribavirin suppresses elF4E-mediated oncogenic
transformation by physical mimicry of the 7-methyl
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Ribavirin reduces anti-lgM-induced global mRNA
translation
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Ribavirin reduces anti-lgM-induced global mRNA

c
@) &
© em— HI, Bw
+ m 39
(7))
b = O O 'n
) S i © O
- N e O
c
— O )
oL o)
(© S =
r N—
4=

E W oL ary
wWhiay s
(=]
ol
OSWa &
pajeanun
*
b louo) x
pajeanun
g & 8 ° g 8 8 °
builaqel -ddo Buljeqel-ddo
paanpul-WB|-13ue aAlzelal paonpul-WB|-nue 2ARR|a]
W oL ary
>
k]
Foobwliay |8
€
©
°
OSWa 5
o
Q
pajeanun
pajeaiun
© < ~ ° © < ~ o
Buijage|-dd0 aAelal Buijagel-dd0 aAielal

W oL ary
WL ary
oSa
pajeanun
|o1u0)d

pajeanun

W oL ary

WL ary

OSWa

pajeaiun

pajeanun

anti-igM

control antibody



Ribavirin effectively reduces MYC expression via

effects on mMRNA nuclear transport
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Little induction of
apoptosis with ribavirin
(10 uM) at up to 72
hours



Ribavirin effectively reduces MYC expression via
effects on mMRNA nuclear transport
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In vivo activity of ribavirin

-~ Vehicle
-# Ribavirin

leukemic cells (x10%/ml)

10 4 2 9 16 23
days post treatment

Adoptive transfer of Epu-TCL1 leukemic cells into C57BL/6 mice
Ribavirin 80 mg/kg ip daily



In vivo activity of ribavirin
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Ssummary

* 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

* Differences in regulation of mRNA translation between normal B cells and
CLL cells may provide therapeutic opportunities

* Ribavirin partially reduces anti-lgM-induced global mRNA translation in CLL
cells, but not “normal” B cells

 Ribavirin effectively prevents accumulation of MYC (and cyclin D1) in anti-
lgM-treated CLL cells, potentially via interfering with elF4E-dependent RNA
nuclear export

 Ribavirin is effective in an Eu-TCLI mouse model
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