- Selective PLK4 Inhibitors Demonstrate Synthetic Lethality in TRIM37 Amplified Neuroblastoma and i
( ), R I C Breast Cancer Models While Less Selective Inhibitors Do Not

Siobhan K. McRee, Xi Chen, Christophe Colas, Anneleen Daemen, Wie Fang, Wayne Kong, Jason Long, Fang Liu, Jared Moore, Aleksandr Pankov, Dan Shore, Joanne Tan, Robert Warne, Rakesh Vekariya, Amy Young, Anthony Romero, Melissa Junttila,
Lori S. Friedman, and Kyle A. Edgar
ORIC Pharmaceuticals, Inc., 240 East Grand Ave., Fl. 2, South San Francisco, CA 94080

2. ORIC PLK4 inhibitors Block the Growth of 4. PLK4 G95L Active Site Mutation is a Tool to 6. PLK4 Selective Inhibition Leads to Protein
TRIM37 High Cancer Cell Lines Assess On-Target Selectivity of PLK4 Inhibitors Etabilization Which Correlates to Cell Activity

ADP Analog Shows No Clash with Leu95;
PLK4 Maintains Enzymatic Activity

BACKGROUND

Steric Hindrance Observed in Model of
PLK4 G95L with Centrinone

Polo-like kinase 4 (PLK4) is a Cell Cycle Kinase That Controls Centrosome Duplication Cell Growth Inhibited in TRIM37 High CHP-134 Cell Growth Inhibited in TRIM37 High MCF7

Neuroblastoma Cell Line Breast Cancer Cell Line

PLK4 Activity Results in Trans-Autophosphorylation and PLK4 Degradation that is Specific to

PLK4 Inhibition and Correlates with Cell Viability for Selective Compounds

- \_'_\
i\ Bipolar spinde CHP-134 MCF-7 | PLK4 Domains _ro2 B Pe3
H assembly
' ) < = .
H s € 100- 7 i
Centrosome ' Mother Centriole o o Compound Y
maturation and M 0] ¢ 757
separation — —
i Daughter Centriole 8 8 50+ a . .
Centriole X 3% 25- B B , W
disengagement E] New Daughter Centriole Rl
G2 Cell cycle G1 0 ———T7— 0 E e e e L PLK4
10 9 -8 -7 -6 -5 -4 10 9 -8 -7 6 -5 -4 s e Dimerizes oe
Pericentriolar Material Compound Conc. [M] Compound Conc. [M] s s ol ‘
Centriole . : : : : ﬂﬁ '
: Figure 2. Neuroblastoma and breast cancer cell lines assessed after 3-4 cell doublings using a CellTiter- o .
elongation U 9 9 9 . . . . o o . . Inhibitor blocks Phosphodegron is \
I S I  Chromosome Glo assay. TRIM37 high as defined in Meitinger et al., Nature 2020. Figure 4. Centrinone (left) or an ADP analog (right) is shown binding in the PLK4 active site. G95L residue is a= == 5 FE Autop;vcl)sphory/ation Autopﬁosphgry/atled "
shown in teal, PLK4 protein in yellow.
@@ aa Degradation of PLK4

diz;;g;?;:n 3. ORIC PLK4 |nhibit0rs dare SynthEtiC Lethal in 5. ACtiVity in Engineered PLK4 G95L Reveals Increase in PLK4 levels by Proteasome
_TRIM37 High Cancer Cell Lines Selectivity and Off-Target Activity of Compounds

PLK4 kinase Compound Y CFI1-400945 Barasertib
actvity requiree Selective PLK4 Inhibitors Show Significantly Greater Potency in TRIM37 High vs. Low Cell Lines; Selective PLK4 Inhibitors Lose Activity in TRIM37 High G95L cells, Indicating On-Target Cell o o o o
Differential Was Not Observed for Non-Selective Inhibitors Activity Compared with Less Selective Inhibitors that Retain Potency Cellular IC50: %’ 1x 2x 3x % 1x 2x 3x % 1x 2x 3x % 1x 2x 3x
PLK4 Selective PLK4 Non-Selective < _
Synthetic Lethality of PLK4 Inhibition in TRIM37 Amplified Tumor Cells _ Centrinone Compound Y © PLK4 T e R
Compound Y CFI-400945 Barasertib o o :
— ns > . . . XL
= 100 = £ 1ol I I wT i P E— wT x T WT a-actinin | = VWS - —— — — p— = —_— -
TRIM37 Normal Cell % * 100 ;I 10 ns 10 l % g 100 I A_____GSZLO 100 Ii\:l _____ - 100 - - t---.G:;O O P ——
g 10 [ 10 %. Y \ 1 o N % ! Y
. . T © —_— 1T _| < O 50+ 50+ 50+
.F;LK‘?. inhibition was '~ recently 5 - v . I X [ PLK4 Selective PLK4 Non-Selective
+ PLKA | entified as syn.thetlc lethal = o o . R 1 3 ., o . _
a E inhibition in .'I.'RIM37 amplified tumors u_? 1 _ﬁ_ 14 °. $ 014 o ° . s . N\ . S S Compound Y CF1-400945 Barasertib
(Meitinger et al., Nature 2020; o o3 . 7 Gmtnone 07 compowna xm 07 compound Y & & & ?
Yeow et al., Nature 2020) O o ° - IM] P P Cellular IC50: = 1x 2x 3x = 1x 2x 3X = 1X 2x 3x = 1x 2x 3X
0.1 N 0.1+ N 0.1+— : 0.01- < . CFI-400945 Alisertib Barasertib
TR High Gl * Amplifications of TRIM37 at *2“\@ v ‘39 ' \2’*\0” \/6'A *2"‘9 v = I PLia adade e
P . AT A AT A AL A AN o e wT wT I T o
17923 are common in breast \@'5 N \§" & \§’-’ & & » o B GosL 1007 ] GosL 1007 GosL = . —
cancer and neuroblastoma and «Q' &Q' .gQ' &Q' &Q' &Q' «Q' &Q' ‘2 <_§ ----- Dayo | \ payo | AN Day0 O-ACHNIN | S - — - o e T e e o —t
a E :n:iLbli(t?on @ halve been daSSOCIated le[h early Figure 3A. Cell panel consists of breast cancer and neuroblastoma cell lines assessed after 3-4 cell doublings § § 501 507 507 _ o _ o
relapse and poor prognosis using a CellTiter-Glo assay and expressed as cellular IC;,/TRIM37 high mean ICg,. TRIM37 high/low as defined § ¥ Elg;re e'dpé‘}ff s:]ab|l|zat|on occug wh_en aUtOphO?phogﬁgo?szf thz ﬂ]gls:p;hlodegron 'S |nh|b|ted,3ar;c3 P_II:K4:annot
in Meitinger et al., Nature 2020. TRIM high cell lines: CHP-134, MCF7, SK-N-FI, IMR-32, BT474, CHP- i . : ' ' ' ' | . ' ' ' ' ' | . ' ' LN | eI egr: te ¥t edle[’otec.)tsom(ﬁ.I rotellgle;(tracts romb ! -'th a?b ert y;?_tzz were ru?_ on -d/o rls:[_f.cztate
212. TRIM low cell lines: MDA-MB-231. HEPG2. BT549, and KPNYN. P S S A S m A B EIeCsOaRnOdrans e[re 0 ni II;OLC;4U ’?St?i' tgs were probed with antibodies to or a-actinin and quantified on
' Mother centriole i Daughter centriole Pericentriolar Material CF1-400945 M) Alisertib [M] Barasertib [M] ySsey 10 assess stabllization.
Apoptotic Cell Death Solely in TRIM37 High Cancer Cells for ORIC Compounds X & Y;
Not Observed for Non-Selective Inhibitors Figure 5A. CHP-134 cells with knock-in of PLK4 GO5L were generated by CRISPR/Cas9 and validated by CONCLUSIONS
sequencing. CHP-134 parental or G95L Kl neuroblastoma cell lines were assessed after 3-4 cell doublings using —
T | CHP-134 KPNYN a CellTiter-Glo assay. _ _ o _
1. ORIC PLK4 Inhibitors are Potent and Selective o N » We have discovered potent small molecule inhibitors of PLK4 that are highly
= —-— DMSO = — . . . . .
— o R Compound X 2 s Compound X selective, including against the closely related aurora kinases
: : : — = 2o 57 —=~ Compound Y 2o —=~ Compound Y All Compounds Lose Binding Against PLK4 G95L Protein in Biochemical Assays; C :
Biochemical Potency of PLK4 and Aurora Kinase Inhibitors 3 38 & 35, Selective PLK4 Inhibitors Lose Potency in G95L, Indicating Cell Activity is On-Target for PLK4 » Cell viability assessment across a cancer cell line panel revealed that the
o IS \ = 3 highly selective ORIC PLK4 inhibitors showed greater potency in TRIM37
< o | - o . . . . .
oRIC oRIC " e rvonss | arcore | 8 . > 3 : _— : 2 1 s v AssayQuant |PLK4 G95L| PLK4 WT Fold GO5L/WT high cancer cell lines as compared to TRIM37 low cell lines
Compound X | Compound Y | ©entrinone | CF1-400945 -~ Alisertib | Barasert o N sessssfocercrersororeesnislsF 2 with 1mM ATP Cell IC., (nM) - - . - -
S ERAAAAAAAARARNS S - « Apoptotic cell death was induced specifically in TRIM37 high cells,
PLK4 IC,, (nM) 1.66 0.69 0.55 0.50 103 4836 S A S e 3| Compound X >50,000 137 95X confirming the synthetic lethal interaction of selective PLK4 inhibitors
N = : : : cr ey :
Fold PLK1/PLK4 ~ >30,000x >30,000x  >30,000x  >30,000x  >30,000  >30,000 -, s " ~— WSO = = DwsO é 8| CompoundY >50,000 30 87X « PLK4 G95L revealed that binding and inhibition of PLK4 drives the cellular
o= 3 - —* CFI-400945 3 3 —¥ CFI- 5 © . : T : : : :
Fold AurA/PLK4 7,000x 3,842x 92x 85x 0.008x 0.012x 5 EEEE + Barasertb 23 ~+ Baraserti Ml Centrinone 50,000 71 70X activity of selective ORIC inhibitors, demonstrating their efficacy is on-target
Fold AurB/PLK4 816 975 1,582 12 0.039 0.004 ) = - = | . . . - . - .
5 5 . 5 5 5 78 3. ° 8. 2 9| CF1-400945  >50,000 48 1.6X « ORIC PLK4 inhibitors blocked kinase activity leading to stabilization of PLK4,
C ~ > | =~ > < L= . . y .
el oc P o-R | Alisertib  >50,000 2044 0.8X correlating with cellular IC.,’'s for selective compounds
Figure 1. Biochemical IC;, values were determined measuring luminescence generated from ADP-Glo. < s P 24 g 0 o< )
ORIC compounds X and Y are novel inhibitors of PLK4 synthesized by ORIC. Aurora A and B are closely < § § 28| Barasertib >50,000  >50,000 3x
related kinases. Reference structures: Centrinone, a highly selective in vitro tool compound lacking in vivo 0

0 24 48 72 96 120 0 24 48 72 96 120

N Lttt N —— ACKNOWLEDGEMENTS

exposure (Wong et al., Science 2015); CFI-400945, (Mason et al., Cancer Cell 2014); Alisertib, an Aurora A

. e : . : : : e Time(hr) Time(hr) : , , : .
kinase inhibitor (Manifredi et al Clin. Cancer Res, 2011); and Barasertib, an Aurora kinase inhibitor _ ATP. Table 2 (right) shows cellular IC:,'s assessed after 3-4 cell doublings using a CellTiter-Glo assay and
(Mortlock et al, J.(Med. Chem 2007). ) Figure 3B. Human neuroblastoma cell lines were assessed using a Caspase 3/7 assay. TRIM37 high cell expressed as E(] r%tig of PLK4 GQ5L/WT5(c):eIIuIar ICep. J J y  Thanks to our ORIC PLK4 tean |, and Colleagues at Paraza Pharma

line, CHP-134; TRIM37 low cell line, KPNYN.

Figure 5B. Table 1 (left/central) shows biochemical IC50’s obtained using Assay Quant in the presence of 1mM
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