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INTRODUCTION

Antiproliferation Assay
e Screening began once the cells had been expanded and were dividing

« A scalar measure, the synergy score, was used to characterize the
strength of the synergistic interaction and calculated as follows:

Table 1. Synergy Scores With Ibrutinib Drug Combinations, Showing Breadth of Activity Across the DLBCL, FL, MCL, AML, and BL Cell Lines Tested in

the cHTS

Figure 5. Dose Matrices (9 x 9) for Ibrutinib/PI3K Inhibitor Combinations (IP1-145
and GDC-0941) in the DLBCL Cell Lines TMD8 and SU-DHL-6-epst
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Compounds and Antibodies

« Media were supplemented with the following antibodies that bind to
the BCR: goat anti-human IgG (#2040-01, 10 pg/mL in assay) and
goat anti-human IgM (#2020-01, 10 pg/mL in assay).

— Antibodies provided by Southern Biotech (Birmingham, AL, USA).

 |Ibrutinib was combined with inhibitors of the BCR pathway and
regulators of apoptosis.

— Targets (agents) included BCL-2 (ABT-199 [venetoclax]), isoforms
of PISK (GDC-0941, IPI-145 [duvelisib]), XPO1 (selinexor), BET
bromodomain ((+)-JQ1), IRAK4 (aminopyrimidine-1), and MCL-T
(A-1210477).

— All compounds were sourced by Horizon Discovery Group, except
JQ1 (Selleck Chemicals, Houston, TX, USA).

 To identify antiproliferative combination effects at on-target
concentrations, the single-agent dose axis for ibrutinib was limited to
a concentration of 200 nM.

Effect

I/~

Concentration

Potency shifts in blue; efficacy boosts in red.

« Combination activity was characterized by comparing each data
point with a combination reference model derived from single-agent
curves using the Loewe Additivity Model,'” where synergy was
determined relative to Loewe additivity.

« Matrices with moderate to high scores were reviewed to select a
cutoff using the histogram analysis feature of the Chalice Analyzer,"
enabling potentially valid moderate synergies to be identified.

Global analysis

 Cell-line-specific synergistic activity was demonstrated when ibrutinib
was combined with compounds from several molecular classes
targeting the BCR pathway, at clinically achievable concentrations.

« Table 1 summarizes synergy scores with all ibrutinib combinations
tested across the DLBCL, FL, MCL, AML, and BL cell lines included in
the cHTS. Synergy scores shown in Table 1 have no concentration
gating.

 |brutinib combinations with BCL-2 and PI3K inhibitors were the most
active in the DLBCL cell linesand in1FL cell line (DOHH-2).

* |brutinib combinations with a BCL-2 inhibitor, along with inhibitors of
BET bromodomain, XPO1, and IRAK4, were identified as the most
active in 1 MCL cell line (REC-1).

* The highest activity, with a synergy score of 63.9, was seen in the
DLBCL cell line TMD8 with the PI3K inhibitor IPI-145.

* Synergy score values for B-ALL and MM cell lines were all below the
threshold for synergistic activity.

Inhibitors (of varying isoform specificity) in select DLBCL cell lines at
concentrations below levels that have been reported to be achievable
in vivo (GDC-0941 [PI3Ka/d] ~ 0.3 uM; IPI1-145 [PI3Kd/g] ~ 2 pM)1314
(Figures 3 and 5).

 |brutinib combination with the PI3K inhibitors IPI-145 and GDC-0941
resulted in strong synergy scores of 63.9 and 23.9, respectively, for
the DLBCL cell line TMDS.

Other molecular synergies

« Strong/moderate synergistic activity was observed in select DLBCL cell
lines with ibrutinib in combination with the potent BET bromodomain
iInhibitor (+)-JQ1 and the XPO1 inhibitor selinexor (selective inhibitor of
nuclear export) at concentrations below those known to be achievable
in vivo,™'® and with the IRAK4 inhibitor aminopyrimidine-1 at <1 yM
(0.042 uM in TMDS8 cell line) (Figure 3).

 There was no observed antagonism with any of the ibrutinib
combinations screened.

* |brutinib shows cell-line-specific combination activity with several
distinct classes of compound that target the BCR signaling pathway
at clinically achievable concentrations, providing good rationale for
future clinical testing.

— |In specific DLBCL cell lines, maximum activity was shown when
ibrutinib was combined with BCL-2 and PI3K inhibitors.

— Strong synergy was also observed with inhibitors of XPO1, BET
bromodomain, and IRAK4 in DLBCL.

— lbrutinib was also synergistic with other agents, with no observed
antagonism, suggesting that further study in specific histologies is
warranted.

e Broad synergy across several histologies (DLBCL, FL, MCL, AML) was
observed with ibrutinib and the BCL-2 inhibitor ABT-199.
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