g Josep Carrerass Antitumoral activity of the novel BTK inhibitor TG-1701 is associated with disruption of lkaros
L EUKAEMIA : . : : : : _
‘ Research Institute signaling and improvement of anti-CD20 therapy in B-cell non-Hodgkin lymphoma

y

e 'H

"-__ LY

"r_.-"r.-'_".,""-.. r

,-.-"

_) TG Therapeutics

Marcelo L. Ribeiro,*? Diana Reyes-Garau,* Meritxell Vinyoles,3>%> Nuria Profitds Peleja,* Juliana C. Santos,! Marc Armengol,* Miranda Fernandez-Serrano,! Joan J Bech-Serra,®

Pedro Blecua,” Eva Musulen,’” Carolina De La Torre,® Hari Miskin,® Manel Esteller,”>® Francesc Bosch,'%!! Pablo Menéndez,34>° Emmanuel Normant®” and Gaél Roué. 1911

ILymphoma Translational Group, Josep Carreras Leukaemia Research Institute, Badalona, Spain; “Laboratory of Immunopharmacology and Molecular Biology, Sao Francisco University Medical School, Braganca Paulista, S&o Paulo, Brazil; 3Stem Cell Biology, Developmental Leukemia and Immunotherapy Group, Josep Carreras Leukaemia Research Institute, Badalona, Spain; “Department of
Biomedicine, School of Medicine, University of Barcelona, Barcelona, Spain; °Centro de Investigacién Biomédica en Red de Cancer (CIBERONC), Instituto de Salud Carlos lll, Barcelona, Spain; ®Proteomics Unit, Josep Carreras Leukaemia Research Institute, Badalona, Spain; ‘Cancer Epigenetics Group, Josep Carreras Leukaemia Research Institute, Badalona, Spain; 8TG Therapeutics, New York, NY,
USA,; °Institucio Catalana de Recerca i Estudis Avancats (ICREA), Barcelona, Spain; 1°Department of Hematology, Vall d’Hebron University Hospital, Barcelona, Spain; 1*Experimental Hematology, Vall d’Hebron Institute of Oncology, Autonomous University of Barcelona, Barcelona, Spain.

Background

Introduction: B-cell non-Hodgkin lymphomas (B-NHLs) account for up to 4% of globally
diagnosed cancers. Targeting of the B-cell receptor (BCR) pathway through inhibition of Bruton’s
tyrosine kinase (BTK) with the first-in-class irreversible inhibitor ibrutinib has demonstrated
exceptional clinical activity as a monotherapy for various subtypes of B-NHL. However, its activity
has been limited by 1) acquired resistance due to the development of a cysteine to serine
mutation at the BTK catalytic site (BTK48%%) or over-activation of the NF-kB pathway, and 2) off-
target activity that introduces toxicity and also precludes their use in combination with anti-CD20

antibodies.
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Fig. 1 - (A) Binding of TG-1701 and ibrutinib (1 uM) was tested in a panel of 441 kinases using the
DiscoverX technology. TG-1701 showed a comparable BTK Kd (3 nM vs 1.5 nM, respectively) and a
lower binding to EGFR, ITK, TXK, and JAK3 (Kd 135-, >48-, 68- and >94-fold higher than those of
ibrutinib, respectively. The size of each red circle is proportional to the strength of the binding. (B)
DoHH-2 cells were incubated with increasing doses of ibrutinib or TG-1701, followed by BCR
stimulation with 10 pg/mL goat F(ab’)2 anti-IlgM for 18h. Phospho-Btk (Tyr223) levels were assessed by
western blotting. (C) TG-1701 or ibrutinib were dosed orally in the Mino MCL xenograft model. The
tumor growth inhibition (TGI) achieved by a 16-day treatment with 25, 50 and 100 mg/kg TG-1701
(56%, 72% and 78%, respectively), was comparable to the 70% TGI observed in the ibrutinib (100
mg/kg) arm.
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Phosphoproteomics may differentiate early
and late CLL responders to TG-1701

A B C

W N -
S © o

110
% 2
g100 ®00 2000~ =

w

2 = R?=0.48 AILOQ11 8 -

90 E °
= S 1500 s 40
® = S .50
] o

80 = S
g < S .60
g C_',!.:' 1000+ ® ® [ ] E -70
g 0 = AL-0015 5 .80
Q
o L =
X 60 500y AlO00S 2 90
b 200 300 400 -100

50 daily dose (mg)

All-0006
AlJ-0015
All-0011
All-0006
AlJ-0015
All-0011

D E Responders

® ® o @
. pre-dose post-dose
—~ © _|Adustp-value<O0.1_____ ________________ i
m -
S L]
g .
1 a -
[ ]

o o "
D i o, *
2 o 4 -
)]
= ¢ o
k=3 . s
S <
=)
o )
o
o N7
-
! B Upregulated

o -| @ Downregulated

1 T T T T
-4 -2 0 2 -

Log2 (fold change) — POST vs. PRE

All-0011
AlJ-0015
All-008
AlJ-0015
All-008
All-0011

Fig. 2 Pre- and 4h post-dose samples from six CLL patients treated with TG-1701 were analyzed using
phosphoproteomics. Unsupervised clustering of the data selected to uncover changes due to TG-
1701 treatment clearly fitted the clinical outcome of the patients, i.e. early (blue) and late-
responders (orange). (A) BTK occupancy was assessed in the 6 studied CLL patient samples from the
Phase 1 dose-escalation study (NCT03671590). Figure 2A shows that the differentiation between the
2 groups is not related to the level of BTK occupancy. (B) PK: the dose-response in the 6 patients also
showed that the grouping is not related to exposure. (C) Best tumor reduction in all six patients at

TG-1701 treatment leads to BTK-dependent disruption of lkaros
transcriptional program
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Fig. 4 - (C) Viability of BTK¥t and CRISPR-Cas9-engineered BTK481> REC-1 cells exposed to

-3 :

C3D1. *AIK-003 lymphocytosis at C3D1 ranked the response as a stable disease. (D) Volcano plot of

the quantified phosphopeptides in early responders only. The late responders did not exhibit any
TG-1701-driven changes. (E) The phosphosites up (red) or down (green) regulated in figure D are
shown for each three single early responder patients.

Impairment of lkaros signaling is associated with
clinical response to TG-1701
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Fig. 3 - Regulation of Ikaros-regulated factors upon TG-1701 treatment in early responders (ER) and
late responders (LR), according to (A) total proteome analysis, (B) qPCR detection of YESI (an

lkaros-repressed gene) and MYC (an lkaros-enhanced gene) and (C) Immunoblot evaluation of p-
BTK, Ikaros and lkaros downstream genes, using representative early responder and late responder
PBMC lysates (values below each lane represent the quantification related to GADPH).
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J washed-out for the indicated times, and levels of phospho- and total BTK were assessed

Fig. 4 (B) - lkaros gene signatures were evaluated by gPCR and using immunoblotting. (E) Regulation of |karos-regulated factors after 4 h of treatment
western blot in REC-1 and in CRISPR-Cas9-engineered REC-1-BTKKO with TG-1701 or ibrutinib (1 pM) in REC-1 and REC-1-BTK®*815 cells according to total

cells exposed for 24h to 1 uM ibrutinib or TG-1701.

\ BTKC481S

increasing doses of ibrutinib or TG-1701. (D) Cells were exposed for 1h to 1uM TG-1701,

proteome data. (F) Ikaros gene signatures were evaluated by gPCR in cells exposed for
24 hto 1 uM ibrutinib or TG-1701.

TG-1701 does not impair FcyR-driven ADCC and ADCP
and cooperates with U2 in BTKi-sensitive and BTKi-resistant models of B-NHL
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Fig. 5 - Sustained CD20 antibody-driven ADCC and ADCP
B upon TG-1701 in in vitro and in vivo models of MCL. (A)
=re-17o Engulfment of CFSE-labelled MCL cell by primary M1-
polarized macrophages was evaluated following
treatment with 2 ug/mL anti-CD20 + 1 uM BTKi. The data
show the relative antibody-dependent cell phagocytosis
(ADCP) induction (referred to control w/o BTKi) in B-cells-
containing CD14+/CFSE+ macrophages, as detected by

mm |brutinib
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flow cytometry. (B) Antibody-dependent cellular
cytotoxicity (ADCC) was assessed in a panel of MCL lines

Vehicle UPN-IbruR pre-treated with ublituximab (2 pg/mL) in combination
%‘ﬂ"-}& (BTK,-resistant) with 1 uM of ibrutinib or TG-1701, and incubated with
U2 fresh PBMCs. ADCC induction was quantified by LDH
TG-1701 + U2

release assay and referred to ublituximab as single agent.
(C) TG-1701, ibrutinib (in UPN-IbruR), U2 regimen and
TG-1701+U2 combinations were dosed orally in BKTi-
sensitive (REC-1-GFP+LUC+) and NF-kB-driven, BTKi-
resistant (UPN-IbruR)! MCL xenograft models. *p < 0.05,

**p <0.01, ***p <0.001, and ns = non-significant.
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TG-1701 is a novel irreversible BTK inhibitor currently in Phase 1 clinical development, as monotherapy or in combination with ublituximab and umbralisib.

In patient samples from a Phase 1 clinical trial of TG-1701, phosphoproteomic analysis differentiated early and late CLL responders to TG-1701 therapy.

Disruption of an active lkaros pathway is a signature of early responders, while absence of Ikaros modulation upon TG-1701 therapy is a sighature of non-/late responders.
TG-1701 did not impair FcyR-driven ADCC and ADCP and cooperated with U2 in in vitro and in vivo models of BTKi-sensitive and BTKi-resistant B-NHL. y
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