In vitro and /n vivo Biology Characterization of Two Novel Inhibitors

EEXR - - -
E\g TR Targeting the Different Domains of DNA Polymerase Theta (Pol0)

= NewBay
W EEH

Loss, Omar!; Bestwick, Michael!; Ladduwahetty, Tammy!; Andrews, Mark!; Wang, Ju?; He, Jiangchuan?; Ding, Linli¢; Pang, Tan3; Yuan, Rui3; Sham, Hing#; Lin Kui?

lIntegrated Drug Discovery, Pharmaron UK, Hoddesdon, United Kingdom. 2/n vitro Biology, Pharmaron Inc., Beijing, China. 3Pharmacology, Pharmaron Inc., Beijing, China
4NewBay Pharma, Shanghai, China

Introduction

bd@pharmaron.com www.pharmaron.com Poster 5134

. HEL and POL Compounds Exhibit Similar ‘bi : : : '
DNA polymerase theta (Polf) is a polymerase A enzyme _ : mp . HEL Inhibitor is More Potent in Functional Assays HEL Compound Shows Stronger Synergy with PARP

. . . Biochemical but Different Cellular Potencies Inhibition
that medlates DNA repalr th rOugh mICFOhOmOlOQY' A HEL and POL compounds biochemical potency A HEL and POL compounds MMEJ assay | | HEL d
mediated end joining (MMEJ) and contains both a 120 150- | Bl sy score 10094 072 compoun

. . . e~ HEL Helicase activity: IC50=2.1 nM, n=12 -~ HEL: IC50 = 25.8 nM, n=5 MMEJ was detected
helicase-like and a polymerase domain. & HEL Polymerase activy: 1C50> 10000 M, n=12 ) o POL:ICS0-67.6nM,n5 USing a stable HEK293 o Niaparip (370.4
% :z: = POL Helicase activity: 1C50>10000 nM, =4 E 100- T cell line expressing a _@100_ : E:ZEZ:E Elf?’zsn:/l'\)")
Pol6 is an attractive therapeutic target in BRCA-deficient £ s0- 7 POL Polymerase activity: 159 = 4.2 nil, n=4 = modified version of the ™ 7 Neaparo (137 1t
- - - o o - I > —+— Niraparib (4.6 n
cancers that have defects in their DNA repair pathways. 4 Zz: > rNeapll()rlgeLlf luciferase ) Wm -0~ NO INHIBITOR
Despite the development of several Pol® inhibitors, a o . e b,
direct comparison of the biological effects of compounds N ey 1 10 100 1000 con (o)
targeting the different Pol® domains has not yet been - cone (nt)
reported. HEL and POL compounds cellular potency B HEL and POL compounds DNA damage assay POL compound
. ' . ' _ . 150 -e- HEL DLD1: IC50>10000 nM, n=11 Q 2:00- y Conc (nM) DNA damage was detected 120- o Nraoarb (11911
Here, we compare the /n vitro and in vivo biological - & HEL DLD1 BRCA2/-: IC50=2.1 nM, n=11 Z 1.75- ; m ovso  Via quantification of ol = Nirapary (3704100
: lrfr £100- -e- POL DLD1: IC50=3548 nM, n=6 g ' ' ' o |7 o N
profiles of two novel Pol6 inhibitors generated through a 8| - POL DLD1 BROAZ/+ ICS0-125.6 M. ne g 150~ : 10 ?ésvrggtﬂgf%f%;nrigfgf a z S
CO||ab0ratIOn bEtween PharmarOn and NeWBay Phal‘ma: § 50_“ § 1.25- 100 genomic |nstab|||ty in BRCA2- ; 60— - Niraparib (13.7 nM)

i i S5 o o Niraparib (4.6 nM)
one targeting the DNA polymerase (POL) domain and the £ 1.00- = w00 - /-cells. - & No NHEITOR
other targeting the helicase-like (HEL) domain. O g 10000 p <0.05; % p <0.01 Sunhs PR

| conc (nM) HEL POL O conc (nM)
(A) HEL and POL compounds exhibit low nanomolar potency in (A)HEL has a 3-fold higher potency than POL in reducing the viability assays in BRCA2-/- cells demonstrate that HEL exhibits
= The two compounds HEL and POL were compared in helicase (ATPase) and PicoGreen polymerase activity assays, (B)Lrgﬁuhency Cz)gg/”:lﬂ ﬁyer?ts' , N . o markedly higher synergy with Niraparib than POL. Comparable
. . . . respectively. as a -fold higher potency in inducing micronuclei Cerav was al ved in BRCA1-deficient MDA-MB-4 I
biochemical ~assays (ATPase —activity ~and PicoGreen (B) The HEL inhibitor is about 60-fold more potent than POL formation compared to POL. ynergy was aso observed in BREAL-deficient 36 cells
polymerase assays) as well as in a cellular colony formation inhibitor in a cellular CFA assay in DLD1 BRCA2-/- cells, despite (data not shown).
assay (C_FA) using a BRCAZ-defluent c_eII line (DLD1), which similar physicochemical properties.
are sensitive to disruption of DNA repair.
= The functional effects of compounds HEL and POL were u u u
determined using MMEJ and DNA damage assays. _ - . o
. _ o ] HEL Compound Drives Tumor Regression in BRCA-Deficient HEL + PARP Inhibition Increases DNA
= The synergistic effect of HEL and POL compounds in HEL Compound is Highly Selective for Pol® and has a X :
S . L . . : enograft Models Damage in Tumors
combination with a PARP inhibitor was tested in a CellTiter- Favorable PK Profile
Glo luminescent cell viability assay. Free Plasma Exposure Levels for EL 2400- Dosing  Observation, ¢ Vehicle 3007 - 1: vehicle
- % 200- | 4 Niapar 25 molkg (43% TG) L L Rl
= Compound HEL was further characterized for selectivity, I, - E o F t HEL compound 10 mg/kg (30% TGI) 3 200 . 4 HEL compound (30 mg/kg)
. .. . AN S o0 2 1600+ LI = HEL compound 30 mg/kg (31% TGl) § 150- “ e . na pound (3 ma/key
pharmaCOklnetICS (PK), and /1 V/VO efflcacy. f. | E § 1200 - o () ;§E Niraparib 25 mg/kg + HEL compound 3 mg/kg (3% REG) 2 100_]_- I i f;IELr:Eg?r()(%gTigg/)kg)+HEL
i Human T Kinass Erammatic Rediometic Azaay (km AT [ | e /..u::: o ) . o | [ 7: Niraparib (25 mg/kg) + HEL
| : 100 |\ = 800- P 2 —— Niraparib 25 mg/kg + HEL compound 10 mg/kg (7% REG) 50 vound (30 ma/la)
m e ' : [ -~ g 4004 ;;;;i"’; —¥ Niraparib 25 mg/kg + HEL compound 30 mg/kg (55% REG) 0- . , Pound (30 ma/ka)
O e e A I F 10 ""--.___‘ IE FADING = OBSERVATION G1 G2 G3 G4 G5 G6 G7
o - E “t-- 0 — T T T T T T T T
. o . . e S GO - 1 Unbound cellular IC50 0 4 8 12 16 20 24 28 32 36 40 All Compounds dosed PO, da||y (QD), Dosing conducted for 3
= Both HEL and POL inhibitors show strong biochemical ;'- o 4 s n o m Days of treatment days. * p <0.05; ** p <0.01
. . . . . Time (h]
potency, consistent with domain selectivity. v _u- -~ 3mg/l - - tomghg - — somgfig All compounds dosed PO, daily (QD); No body weight changes observed throughout the study. 200 .
= In all cellular and functional assays relevant to st i IR sveces | e |y "y _2io- Dosing ___ Qbservation * e e w ZZ
hOmOlOgOUS recombination deﬁciency (HRD), the HEL TR Mouse 118 2.4 2.4 100 g 2000+ ﬁ,ii';ﬁ 7] || = HEL compound 30 mg/kg (32% TGI) 2150_ o o . g;;‘l(ﬁ:‘;;':ﬁb(zslng/kg)
- - - - - | | MDA-MB-436 2 16007 PRI L4t Niraparib 25 mg/kg + HEL compound 3 mg/kg (71% REG) q>: o * °o G3: HE‘:C::‘?POUHCILGO mg_|/_kg)
::I;Itllfltoc; ShOWS Supsrlort pOtenCy, greater IndtL;]CtIOPnAFSF.)f Safety prOfile. NO Off-tal’get Rat (9°/°U"e?b'7°°df'°W> +0 > > BRCA1- deficient § 1200~ §_§.§";ii¥i 1}»’ —+ Niraparib 25 mg/kg + HEL compound 30 mg/kg (77% REG) > 100~ poe Eg@E?rzEgégggzlll;g:);::;_k:::
2 amdage, an stronger synergy  wi activities for c.;ompound .HEL pog 18 0.7 5.3 100 E 8°°: .EE;EEZ}HH IEES Niraparib 25 mgfkg x 89 days _ 507 compound (30 mg/kg)
|nh|b|t|0n_ observed agalnst 22 helicases 5 400 Tsi'!’;?\i'ﬂ‘ﬁ Niraparib 25 mg/kg x 80 days + HEL compound 30 mg/kg x 24 days (D57-80) 0- .
B = =2 TS FADING = OBSERVATION
(Eurofins Discovery) at the PK profile of HEL compound. T 10 20 30 40 S0 60 70 80 A
i Vi tested concentration of 10 - Low clearance in mouse, rat, and do bays of treatment
* HEL demonstrates favorable PK, high selectivity, and Ce in mou 409 Levels of phosphorylated yH2AX, a
robust in vivo efficacy in BRCA-deficient xenografts uM. - Good oral bioavailability (52-100%) . N - : -
' - Moderate half-life enabling free In vivo characterization of compound HEL in a DLD1 BRCA2-/- and BRCA1- biomarker for dsDNA breaks in tumor
vlasma concentrations to be deficient MDA-MB-436 mouse xenograft models. 55% tumor regression in tissues. Combination treatment with HEL and
= Together, these results support preferential targeting of maintained above cellular ICso for 24 DLD1 BRCA2-/- xenografts at 30 mg/kg when combined with Niraparib; 70% tumor Niraparib significantly elevates phosphorylated
the Pol® helicase-like domain for synthetic-lethal hours at doses > 3 mg/kag. regression in MDA-MB-436 BRCA1-deficient xenografts at 3 mg/kg when combined YH2AX levels in tumor tissue (relative to G1).
therapeutic strategies. with Niraparib.
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