Differential Preclinical INTRODUCTION METHODS

= = = * Clinical resistance to Bruton tyrosine Preclinical Data * Downstream phosphorylation of AKT and ERK was measured using AlphaLISA (Revvity) in
ACt I V It Of B ru to n I ros I n e kinase (BTK) inhibitors is associated * Inhibition of kinase activity (IC, ; half-maximal inhibitory concentration) by BTK inhibitors lysates from cells treated with ibrutinib for 24 hours
with mutations in BTK, but emerging data was evaluated in a cell-free kinase activity assay (Nanosyn) * Schrodinger’s Protein free-energy perturbation method™ was used to compute the
indicate different resistance mutation e BTK mutations were generated in TMDS (diffuse large B-cell lymphoma) cells using noncovalent contribution of relative free energies of binding and therefore the relative

N N N . . oy s
KI nase I N h l b |t0 rS profiles across BTK inhibitors™ CRISPR/Cas9 (Synthego) potencies of ibrutinib to WT and mutant BTK
— C481S is the most frequent

. | | — BTK-mutant cell lines were enriched for the mutant allele by eliminating wild type (WT) cells Clinical Data
mutation at progressive disease in 10-day culture using a BTK inhibitor that is ineffective against the selected mutation

A a I n st B ' K Res Ista n Ce_ (PD) with |bru.t|r1|l;3_,7 acalabrutinib, _ Droplet digital polymerase chain reaction (ddPCR) was used to determine the mutant allele BTK muta_tlo_ns were as_sessed In 419 patients w_|tr_1 chro_nlc lymphocytic leukemia (CLL)
and zanubrutinib treated with ibrutinib using pooled data from 5 clinical trials

— T474l is enriched in patients with BTK

ASS OC | ate d M U tat| ons mutations at PD, reported in 29% of BTK Mutant Knock-In TMD8 Cells Were Enriched Clinical Trials
patients treated with acalabrutinib and for the Mutant Allele After Selection P r———

fraction before and after selection

0% of patients treated with ibrutinib®

Matthew S. Davids, MD, MMSc," Inhye E. Ahn, MD," Jacob J. Riehm,? Melih Acar, PhD,? — L528W is enriched in patients with BTK 100, 978 100 100 99.9 89.9 100 100 100 Previously untreated (n=247) Relapsed/refractory (n=172)
Vincent Girardi, MA,? Sima Patel, PhD,? Elizabeth L. Noey, PhD,? Tarikere Gururaja, PhD,? mutations at PD, reported in 54% of 83.1 ' 6.4
Jennifer Woyach, MD,’ Lloyd T. Lam, PhD,* Edith Szafer-Glusman, PhD? patients treated with zanubrutinib and ﬁ R 80~ RESONATE-22 iILLUMINATE NHLBI Phase 2 RESONATE RESONATE-17
'Department of Medical Oncology, Dana-Farber Cancer Institute, Boston, MA, USA; 2AbbVie, North Chicago, IL, USA; 4% of patients treated with ibrutinib® g _§ 00 - n=111 n=113 n=23 n=107 N=65
3The Ohio State University Comprehensive Cancer Center, Columbus, OH, USA. — Non-C481 mutations within the kinase s 8 40 - 21 0 NHLB!, National Heart, Lung, and Blood Institute
- i : , : :
domain (including V416L, A428D, =L 20- 0 - "PCYC-1115 and PCYC-1T16.
M437R, T4741, and |-_528V>)/) have 0 - . — . . . ' * Next-generation sequencing (lon Torrent) of BTK coding regions was performed on
been reported at PD in 78% of patients BTK mutation Va16L A428D M437R T4741 C481S L528W CD19+—enriched peripheral blood mononuclear cell (PBMC) samples at the time of PD
perip ( ) samp
treated with pirtobrutinib® Selection agent Pirtobrutinib ~ Zanubrutinib  Pirtobrutinib  Pirtobrutinib - Acalabrutinib  Pirtobrutinib or on the latest sample available prior to PD
To d b linical tivit £ Brut t : Ki BTK y Diﬁer_ences in pr.ofiles of vaUir?d o = Before selection After selection — The variant allele fraction (VAF) cutoff for BTK C481S was 0.5%
] O_ ] escrl ] e pr..e.C Inlca aC IVI_ )/_ O ru On y.r_OSIne In_ase ( ] _) mUtra]:I(;nS Of reSIISt?nce 1_:[_.0 BtTK ;:nhlb::tors V416L, T4741, and L528W mutat.ions were selle.cted using pirtobrutinib 1 uM for 10 days; A428D was selected using zanubrutinib 1 uM for 10 days; M437R was selected using pirtobrutinib 100 nM for ° ddPCR was performed on CD19+_enr|Ched PBMC Samples CO”eCted at ear“er tlme
inhibitors (ibrutinib, acalabrutinib, zanubrutinib, and pirtobrutinib) ssquonging points (3- to 6-month intervals) to identify the first incidence of BTK C481S
: : A : * Cell-killing activity (EC, ; half-maximal effective concentration) on BTK mutant knock-in TMD8 — The VAF cutoff for BTK C481S was 0.1%
agalpgt multlple CllnICa”y relevan_t BTK mutations and_ report On the cells was assessed after BTK inhibitor treatment for 72 hours based on cell viability measured  Time from first detection of mutation to PD was evaluated in patients who had the
clinical impact of BTK C481S In patients treated with ibrutinib using CellTiter-Glo (Promega) BTK C4818S variant and PD on ibrutinib treatment
In Vitro Kinase Activity Against C481S and T474]1 Was Highest BTK Mutations Alter the Binding Pocket and the Strength Clinical PD Occurred Several Months
for Ibrutinib Compared With Acalabrutinib or Zanubrutinib of Ibrutinib Binding to Each BTK Variant After Emergence of C481S in Most

This study confirms differential activities of BTK inhibitors

Patients With Mutations Detected

against BTK resistance mutations IC, (nM) vateL® rarar L528W* Ca81s Prior to Clinical PD
Previously untreated (n=3)
Ibrutinib 0.52 26.3 1.17 WY,
. —_— . . n
Ibrutinib demonstrated cell killing against BTK variants that Zanubrutinib 0.35 84.8 4.37 E— /717777
' ' ' Relapsed/refractory (n=26)
are associated with resistance to covalent and noncovalent Acalabrutinib 314 3380 436 I

[ T,/ /]
[, /]
.
N i,

WA
/111
-

BTK inhibitors

o . . . .. Lower binding energy
Ibrutinib Maintained Cell-Killing Activity More potent

Against a Broad Range of BTK Mutants

Presence of double mutations in BTK conferred super

. . 3 BTK PEC.,, -log(EC,,); pKi, -log(Ki). u (/
reS I Sta n Ce to bOth Cova I e nt a n d n O n Cova I e nt BT K I n h I b Ito rS Lower predicted binding energy (higher pKi) correlates with more favorable relative EC,,.. | /)
2 Schrdodinger’s protein free-energy perturbation method was used to compute the noncovalent contribution of relative free energies of binding and therefore the relative . 7/[
. potencies of ibrutinib to WT and mutant BTK.™
d e m O n St ratl n g th at e m e rg e n Ce Of th e S e d O u b I e m u ta n tS m ay WT C481S M437R .T4741 L528W V416L A428D C481S/ CA481S/ C481S/ Quantum mechanical calculations (B3LYP-D3/6-31g**//PBF(water)) were used to estimate the covalent contribution to potency in the C481S mutation /)
I t . h . h t d . I d T47412> L528W°¢ A428D [ NN
J brutinib 181 505 Ibrutinib Cell-Killing Activity Against BTK Mutants N
Correlated With Predicted Potency
. : Acalabrutinib [ ]
Clinical data show that patients who develop BTK C481S 1
: : : : : e Zanubrutinib 1000 - 414 1 « M437R More potent | M/
mutations continue to derive benefit from ibrutinib for several a1 205 . V416l . /777
= B . WT ° | .
months before progressive disease Pirtobrutinit S 100- 2 71 - Tara 7
2 ) e W
. . O - ] Rz = 0.7905 | 7
B Most potent cell-killing activity w [T T4 . A428D
0 c e C481S | | | | | |
Together, these data demonstrate a continued role for £ £ 2- ) * ® > % 1%
, . . > 1 - = ° Time, Months
ibrutinib in the treatment of patients with a broad spectrum @ Leastpotent cell-lling activit S ey S 5| e
. aConfers “super resistance” to irreversible BTK inhibitors." ' LL Time to Response Mutation
Of B TK Va rl a n tS PReported frequency among patients with BTK mutations at PD: 26% with acalabrutinib, 0% with ibrutinib.® 0.1 - 0.2 )
‘Reported frequency among patients with BTK mutations at PD: 38% with zanubrutinib, 4% with ibrutinib.8 Less POtent response to mutation to PD
M437R V416L WT  T4741 L528W A428D C481S -4 - - - - .
-20 -15 -10 -5 0 CR/CRI
Inhibition of Downstream Phosphorylation BTK Mutations Predicted A pKi PR/NPR! 7 A
by I b rUtI n I b CO rre I ated Wlth In ‘/ltl'O ACtIVIty CR, complete response; CRi, complete response with incomplete bone marrow recovery; nPR, nodular
aThe .glycin.e-ri.ch Ioop mu.s.t move to apcommodate the M437R mutation; binding of i.brutipib is not greatly affect.ed. b'!'he \./416L mutation does not significantly alter the bind?ng (?f ibrgtinit?. ‘The T47.4I. mutation pertur_bs partial response; PR partial response.
PERK AKT T L T ™"
supportive families, as well as the investigators, study coordinators, study.team, and p y ’ ’ ’ g g yp ' g '
nurses who cared for the patients. AbbVie funded this study and participated.in the 160 T 160 - < Refe rences
study design, research, analysis, data collection, interpretation of data, and the review 140 - 140 - Clin ical Data
and approval of the publication. All authors had access to relevant data and participated = 120 = 400 1. Woyach JA et al. N Engl J Med. 2014:370:2286-2294.
in the drafting, review, and approval of this publication. No honoraria or payments were (@] 7 (@) 7 _ . _ . . . . , L.
made for authorship. Medical writing support was provided by Melanie' Sweetlove, MSc, + 100 4 S 100 4 * |n pooled clinical data, C481S was detected prior to clinical PD in 3 patients (1 %) with prewously 2. Woyach JAetal. JClin Oncol. 2017;35:1437-1443.
and funded by AbbVie. g c w . . 0 . 3. AhnIE et al. Blood. 2017;129:1469-1479.
https://www.congresshub.com/Oncology/ MSD: consulting/advisory role for AbbVie, Adaptivelibs8ighcal, Aptitude Health, O 80 | T 8 80 - untreated CLL and in 26 patlentS (1 ) /0) with relapsed/refraCtory CLL 4. ghn IbE e’gag F’zrgzsgh’gad ?t: Inl\t/lepr\nztti)o?al \:Vrgl;lsérg%% on CLL;
AACR2024/Ibrutinib/Davids Ascentage Pharma, AstraZeneca, BeiGene, Bristol Myers Squibb, Curio Science, Eli "'5 60 - "'5 60 - } ctober 6-9, , boston, MA. Abstrac o 3
Lilly, Genentech, Genmab, Janssen, ME| Pharma, Merck, Mingsight Pharmaceuticals, ° 40 ° 40 [ [ 3. gun C %:'Airiseqt?gg:i 65th ASH Annual Meeting and Exposition; December 9-12, 2023; San
- - ' - . = iego, CA. Abstrac :
Th,e QR C_Ode s intendeq tO. p,rOVide El:\\é?:]znftr,oljnei\iir\c/;:a:[?Asc::(rii:geé ISDehc;li:r?al,BIg,e-rl;(e;n-tr:c:ehr,aflj'gu'tll(r:\z’rgggu-[izl:clj\lac;\/r:ft?sa,‘rCh - 20 - T T - 20 - PreVIOUSIy U ntreated RelapseleefraCtory 6. Wosach JA et al. Presented at: International Conference on Malignant Lymphoma; June 13-17,
scientific information for individual Surface Oncology, and ME| Pharma. IEA® nothing to disclose. JJR, MA, SP, LTL, and (n= 3) (n=26) 2023; Lugano, Switzerland. Poster 163.
reference, and the |nf0rmat|0n ShOUld nOt ES-G: employment and stock or other OwnerShip with AbbVie. VG: employment with O T T T T T T 1 O T T T T T T 1 7 Brown JR et al. Presented at: 65th ASH Annual Meeting and Exposition; December 9_12’ 2023’ San
be altered or reproduced in any way. rEO\I/:rzsr;[ngir;igsIolfzfr(]aearr(;r\:\;l:etrsser:i;e\l;i’iirc])'r;\sbrgsi\év.itrhe,:::r\c/ziﬁ.fL'JI'r%:ineg;nf[r)cl)?%/rzgg’i,/ileeajjv?/r.ship WT M437R V416L T474l -L528W A428D C481S WT M437R V416L T474| -L528W A428D C481S Diego, CA. Abstract 1890.
con’sulting/advisory role for AbbVie, ArQule, As:traZeneca, BeiGene, Genentec.h, | BTK Mutations BTK Mutations Medlan Tlme frOm fl rSt deteCtlon 1 70 1 OO : SJomerytP Iet/\&l“l.':‘Bkj(\)jdl\;\dc‘l/. 2282222:8565;31?5_5754?5
Janssen, Loxo, Newave, and Pharmacyclics LLC, an AbbVie Company; research Untreated Ibrutinib 100 nM Untreated Ibrutinib 100 nM : ang £ et al. ng ed. ;000:/30—/49.
funding from AbbVie, Kafyopharm, Loxo, MorphoSys, Schrodinger, and Verastem. T e bl — of C481S to PD (range), months (11.2-34.3) (2.6-35.7) 10. “FEP+ | Schrédinger’. www.schrodinger.com.
pAKT, phosphorylated AKT; pERK, phosphorylated extracellular-regulated kinase. 11. Estupifan H et al. Leukemia. 2021;35:1317-1329.

Poster presented at the American Association for Cancer Research Annual Meeting 2024; April 5-10, 2024; San Diego, CA






