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CLL Conference Outline

® Why is CLL cell trafficking important?

What are the key molecular players involved
in CLL cell trafficking?

® CLLsignalling is not just about the BCR!

Overcoming resistance by inhibiting migration
and targeting CLL cells in the lymphoid niche

Bologna, November 13-142023
Royal Hotel Carlton
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CLL Conference

The unexpected class effect of BTK and PI3K targeted drugs tell us that
trafficking to and from the lymphoid tissues really matters in CLL
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* Tissue redistribution - out of the lymph nodes into the peripheral blood
* These new peripheral blood CLL cells are enriched for CD5""8"CXCR44™
* BUT not all CLL cells leave the nodes
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What are the key molecular
drivers of CLL cell trafficking?

[/



What are the key molecules involved in CLL cell trafficking?

o CLLcells Migrated CLL cells (port A)
ﬁ Cell collection ports —/ Non-migrating CLL cells (port B)
4
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Endothelial cell lined hollow fibers through which cells can migrate

< B o

Bologna, November 13-142023



4" POSTGRADUATE

CLL Conference

Distinct phenotype of CLL cells that migrate

Phenotypic changes induced under shear
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Pasikowska et al., Blood 2016
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CLL Conference  Migration leads to the transcriptional activation of CD49d (ITGA-4) l

VLA-4
FAK
Vinculin
" §
Paxillin =
Talin T 4
o
Tensin o = o
SRC s 7 g
z 2
CAS o E o
CRKA1 2 5 %
DOCK180 * o -
Cac a z R? =0.47
1 o 8, % o P=0.0145
Cdc42 w  On T T T T T 1
RhoA © 0 1000 2000 3000 4000 5000 6000 7000
N .. .
RhoB " Circulating CLL cells CD49d MFI at 48h

12345678910
Patient

sbrieay

GTPase Regulation

Fluid shear stress and atherosclerosis
Bacterial invasion of epithelial cells
. . ECM-Receptor interaction

Cytoskeleton Organisation P
Focal adhesion
Axon guidance

Cell Proliferation Proteoglycans in cancer
Rap1signaling pathway

Pathways in cancer

PI3K-Akt signaling pathway

Why does thiS matter? b C0 00w S Rvaishy et al. Blood, 2014
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CLL Conference ©D49d expression predicts inferior response to Ibrutinib
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hsa-mir-543
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miRNA signatures of in
vitro migrated cells are
similar to LN-derived
CLL cells

Peripheral blood Lymph node

£3583885893%

03

Leukemia, (2017)

Migration also alters the miRNome of CLL cells

Use miRNomics /transcriptomics
to identify possible new drug
targets e.g.,

non-canonical NF-kB pathway is

activated in migrated cells
(T miR-322...J, TRAF3... T'NIK)
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CLL Conference

CLL signalling is not just about the BCR!

M-CLL U-CLL
B-(1-6)-glucans MYHIIA
RF vimentin, Sm
ssDNA, dsDNA
oxLDL, LPS

ntige ntige
cD79AB | H CD19  CD38  pooam l CD19
PIBK g I 8 PI3K %

BTK

Signaling Signaling

Bologna, November 13-142023
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Toll-like receptor and B cell receptor signalling converge'

Cell proliferation
Migration
Survival

Bologna, November 13-142023
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CLL Conference Evidence that TLR9 promotes CLL cell migration ;

TLR9 activation induces a dichotomous

migratory response in CLL patient samples

CLL patient plasma contains the TLR9 stimulation of CLL cells increases

TLR9 ligand: unmethylated DNA s migration
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Can CLL cells switch signalling pathway as a drug resistance mechanism?

TLR9-Pathway BCR-Pathway
Responders A Responders
~ - ell p_rolifc::ratio
<@> # < '\ggrvitval >
£F5A

Bologna, November 13-14 2023
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CLL Conference Different responses to TLR9 agonists +/- ibrutinib
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CLL Conference R and NR/RR samples have distinct ‘NF-kB fingerprints’

3| @ Responders CONCLUSIONS
&) 1) TLR9 activation may promote CLL cell migration and BTKi
2 resistance in subgroups of CLL patients
2) We are evaluating samples from the FLAIR trial to establish
17 whether our assay can predict response to ibrutinib
3) We are exploring a subunit-specific approach to NF-«xB
0 inhibition, to block BCR/TLR9 signalling in Responder and
)i ‘Sensitised’ patient subgroups
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Overcoming resistance by
inhibiting migration and
targeting CLL cells in the

lymphoid niche
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CLL Coferentn Ibrutinib and venetoclax are very effective

A Study Schema
Venetoclax, with dose escalated weekly to 400 mg once daily o000
Ibrutinib, 420 mg daily
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The focus of our current research is to understand how TLR9 Activation of non-canonical NF-kB
signalling induces resistance to ibrutinib and venetoclax and signalling via TLR9 activation
develop TLR9 and non-canonical NF-kB inhibitors targeting
specific NF-kB components

logna, November 13-14 2023 V’A’m"?’,
el Carlton W ‘ ‘

Bo

Royal



Non-canonical NF-xB activated by migration and is increased
in the lymphoid tissues
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CLL Cofferents NIK inhibition blocks CLL cell migration
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So, what about NIK inhibition
in the lymphoid niche?

Bologna, November 13-142023
Roval Hotel Carlton
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CLL Conference  CDA4OL co-culture promotes resistance to Fludarabine and ABT-199 .\
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CLL Conference CW15337 resensitises CLL to venetoclax
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NIK inhibition reverses CD40L-induced venetoclax resistance
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CLL Conference CW15377 preferentially inhibits the non-canonical NF-KB'.
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CLL Conference Final thoughts

e  Treatment of CLL has come a long way in the last 20 years!

. Understanding tumour biology has accelerated the introduction of new and
effective treatments

. Targeted agents are having a positive impact on CLL patients

...But they are not curative and drug resistance is already starting to emerge
. Understanding how this resistance occurs is the key to overcoming it
Thisis the focus of our research team at BSMS

* Design and test new drugs that block migration and target tumour cells in the
lymph nodes

* TLR9 and non-canonical NF-kB subunits are two promising candidates

Bologna, November 13-142023
Roy Carlton
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