ARTS-021 iIs a Potent and Selective CDK2 Inhibitor That Demonstrates Anti-cancer Activity In Preclinical Cancer
Models With CCNE1 Amplification .
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* ARTS-021 inhibits Rb phosphorylation and blocks G1/S transition, leading to cell growth Enzymatic assay: Caliper Assay; ATP concentration used at 1mM; CDK1, CDK2, CDK4, CDK6, CDK7 and CDK9 are in complex 3 & \\».ﬂ D 5o 8 hERG ICsg > 30 uM
arrest specifically in CCNE1 amplified cell lines. with cyclin B1, Cyclin E1, Cyclin D1, Cyclin D3, Cyclin H/MAT1and Cyclin T1 respectively. Kinome S(10): fraction of kinases with Q LN o) 4
_ _ o _ o . _ <10 percentage of control at luM ARTS-021 among 403 non-mutant kinases tested, Eruofins Discovery KinomeScan b= " = & 107 H: human, M: mouse
« Twice daily ARTS-021 administration leads to tumor stasis in CCNE1 amplified but not in E 3 y =
wild type xenograft models. 0 — @ o . . . l l 0-
_ o o _ _ 0.0001 0.001 0.01 0.1 1 10 0.0001 0.001 0.01 0.1 1 10 S ST
« ARTS-021 is a promising CDK2 selective inhibitor with strong potential towards the E-06873600 UM ARTS-021 UM S RE '5"%00 = 8 ARTS-021 M PK at effi _ q £ 10 ka BID
. . : : L - u - & -
development of effective therapies for CCNE1 altered cancer. Figure 3. ARTS-021 potently and selectively inhibits cellular CDK2 3 Iqure o. ouse at erficacious dose o Mag/Kg
aCtiVitV (A) ARTS-021 selectively inhibited cell growth of CCNE11 amplified cells. Cell growth was assessed by Cyquant after
7 days of drug treatment in various celllines; (B) Induction of senescence associated marker p—gal by ARTS-021 in . 10003 4000
Res u ItS A B C D CCNE1 amplified OVCARS3 cells. B-galactosidase was detected using the CellEvent® Senescence Green Flow % - - —— Mouse 10 mpk BID PO
Palbociclib . RTS-021 ARTS-021 Cytometry Assay Kit by Invitrogen 5 days after cells treated with ARTS-021 at indicated concertation. = i o Qe o (mE)”D Fo .g 3000
[ n [ [ n _ | _ N
Figure 1. CCNE1 amplification frequently occurs in cancer and =1 o I 100 100- S 100+ <
) = A N q
m [ [ [ [ [ [ m - []
renders tumor cells CDK2 dependent . o o . Figure 6. ARTS-021 induces dose dependent pRB inhibition and $ & 2000
. . . . 8 ) . - ) ° . . . . " E
A CDK2 and cell cycle B CCNE1 a_mpllfl_catlon C CD_K2 dependence_l_n cgll lines 3 ARTS-021 Palbociclib { PF-06873600 AZDA457 . INhibits tumor qrowth in CCNE1 amp“ﬂed OVCARS3 cell xenoqraft 5 10 fﬂ
frequency in solid tumor with CCNE1 amplification or 0 — 0 L A et - o 3 £ 1000
high expression 0.001 0.01 0.1 1 10 100 0.001 0.01 0.1 1 10 100 0.001 0.01 0.1 1 10 0.001 001 0.1 1 10 mOdEI o ) 8 . n—’f
0o uM uM uM uM Rb S807/811 inhibition Plasma concentration vs Rb780 - T 0
CDK1 Palbociclib 4 00 . . . i i iti 1 I I I I I I v v v v v v v v v v
@/* Rbocei - o 0.5 CDK2 cellular activity(IC50 nM) CDK4/6 cellular activity(IC50 nM)  CDK1 cellular activity(IC50 nM) CDK9 cellular activity(IC50 nM) A B Inhibition 0 5 A é é 1|0 1|2 (IJ 24 48 72 96 150
@ J 2 S 0 PF-06873600: 45nM PF-06873600: 90nM PF-06873600: 90nM PF-06873600: 4759nM 4h after single dose ARTS-021 L 107 _ Time (h)
/@ 3 30% 2 ARTS-21:48nM ARTS-21>6000nM ARTS-21:1700nM ARTS-21>8000nM i Time (h)
oy 2 2 _ ' Target coverage at mouse efficacious dose (observed Simulated PK at mouse efficacious dose
G \_’ g 520/ E 0.5 PRB in KLE cells pRB in COV504 cells PNPMT199 in Hela cells PRpbl S2 in MV411 cells vehicle 1mpk 3mpk 10mpk 30mpk g 0.5 J J ( )
=r 00 %) . . . .
) I\ 5 5 -1 (LCREL amp) (CCNELWT) Roso7/s11 | (NI W T TR E S & o EC50=78nM « The target coverage for ARTS-021 is approximately 9 hours daily for 10 mg/kg BID in mouse
© : o
&g @5 @ £ 10% X 15 N . . | | U Ui | <
r27) < 8 CCNE1 amplified or (A),(B) ARTS-021 selectively inhibited Rb780 phosphorylation in CCNE1 amplified KLE cell line (A) but not in CCNE1 01 1 10 100 1000 10000
2|  highexpressor=red WT COV504 cell line (B). Rb S780 phosphorylation was measured by HTRF. CDK4/6 inhibitor Palbociclib was used as a " Free Plasma ARTS-021 (nM)
reference compound; (C) ARTS-021 shows improved CDK1 selectivity over PF06873600, a clinical stage CDK2/4/6 —e— \ehicle, BID - - - . .
Adapted from Bai et al., Cancer Bio & Med, 2017; Q 8 |<D_E § é étﬂ) § § § g % § 5 inhibitor. Cellular CDK1 activity was assessed by the percentage of inhibition of NPM1 T199 phosphorylation in nocodazole C -8~ ARTS-021, 30mpk, BID D _ F|gure 9 Pred|Cted ARTS'021 efﬂcaC'OUS dose 11 h uman
K’?;,d;e_’”-' th“’eRe"""W Cancer 2018; graph generated e i arrested Hela cells via high content imaging; (D) ARTS-021 has minimum cellular CDK9 inhibitory activity. Cellular ~+  ARTS-021, 10mpk, BID No Body weight loss at
Wi lorenaer TUMOR TYPE CDK9 activity was measured by decrease of Rpbl Ser2 phosphorylation in MV411 cells using Cisbio CDK9 HTRF assay. ~ ARTS-021, 3mpk, BID - 207 efficacious dose = —— Pred. huamn 35 mg BID 400 —— Pred. human 35 mg BID
ini i ibi o\o . 1000 uman m ajima = . - re: uman /0m — e Pi: 32227 m D
(A) CDK2 regulates G1/S transition in cell cycle; (B) TCGA CCNE1 amplification frequency in different cancer type, AZDA4573, a clinical stage CDK9 inhibitor was used as a reference compound. o e e € — Er[e)zé.znlucmar(ln;'\;g)mg 8 - ~— Fred himan 70 ma 8b
using CBIO-analysis. Cut off>=2%; UCS: Uterine carcinosarcoma; OV: Ovarian serous cystadenocarcinoma; STAD: = S 100+ > g 300
Stomach adenocarcinoma; ESCA: Esophageal carcinoma; UCEC: Uterine corpus endometrial carcinoma; SARC: E: 100 E <
Sarcoma; BLCA: Bladder urothelial carcinoma; ACC: Adrenocortical carcinoma; LUSC: Lung squamous cell carcinoma; ) ] ; = E < E 200
PAAD: Pancreatic adenocarcinoma; LUAD: Lung adenocarcinoma; BRCA: Breast invasive carcinoma; MESO: Figure 4. ARTS-021 blocks S-phase entry and induces G1 arrest in g 2 £ &
Mesothelioma; (C) CDK2 RNAI sensitivity score replotted from Project DRIVE. Cell lines with CCNE1 amplification -r- - > \04 = £ 100
(copy number >4) and high expression (TPM>100) are plotted in red CCN El am p I Ifl ed Ce” Iln es 3'0 3 S o § %
(CCN El WT) (CCN El amp) - 50 ; l|0 1|5 2|0 2|5 3|O @) . L
: . : . e~ FUOV1 Days after the start of treatment 0 24 48 72 96 120 144 168 192 216 240
Figure 2. Loss of CDK2 induces G1 arrest in CCNE1 amplified + TOV21G  + OVCAR3 - Days aiter the start of treatment Time (hr) e ) rime (0
Ovarian cancer Ce” |ine - COV504 + KLE mm G2/M (A) Rb S807/811 inhibition. Lysates from tumors treated with single dose ARTS-021 for 4hours at indicated doses were Wajima method predicted IV Target coverage at predicted human Predicted human PK at
A B assessed for Rb S807/811 phosphorylation; (B) Plasma exposure of ARTS-021 and PD modulation. Unbound ARTS-021 PK in human efficacious dose efficacious dose
P plasma concentration was used in the figure; ; (C) Antitumor activity in OVCARS3 xenograft. Mice inoculated SC with ] ]
A B FUOV1 (CCNE1 amplified): PF-06873600 CCNE1 amp CCNE1 WT OVCARS (10x10); (D) Body weight change in OVCAR3 xenograft. Target coverage at efficacious dose:
SIRNA . siCtrl ~ siCDK1 ~ siCDK2 siCDK4+6 8 FUOV1 OVCAR3 COV504 TOV21G « Human PK parameters was predicted by allometric scaling
SN e Y ) 271 o = 100+ «  Human IV PK profile was projected by wajima method
/8- Q\k Q\E Q\% Q\k D I R T 16.1 10° 0.3 J o ] . . - . . . . .- . _ .
O OO O a : ]| . | f S 100- . . i . _ _ _ o _ o « Oral bioavailability in human was estimated by average of bioavailability in preclinical species
COK1 [ o = s < B % S S Figure 7. ARTS-021 displays anti-tumor activity in a CCNE1 amplified «  The predicted human efficacious dose of 35 mg BID or 70 mg QD meets the target coverage
] ] g = - — 50 — p g g g g
e — — 10’ 34 50+ 8 8 8 ] 8 . . - . - - I i I I
CDK2| === w3 « ° g 0 g gastric cell xenoqgraft but is inactive in a CCNE1 WT cell line model required for efficacy in mouse model, where the steady state free trough concentrations exceed
o]t | o o g ICy, at 70 mg BID
st R £ o ] 6 , 115 e 25I8 I o'l 902 — 77 N e i S 00001 0001 001 0.4 1 O_(Q S S S0
FUOV1 ' 50K oK 18K 0K PE-06873600 uM RO N S A - MKN-]— | B . TOV21D
COV504 (CCNE1 WT): (Gastric CCNE1 amp) ~e- Vehicle, BID (Ovarian CCNE1 WT) SU mmar
: _ ARTS-021, 15mpk, BID
. ERNQ o L siCtrl siCDK1 _ siCDK?2 _ siCDK4+6 ki 150ARTS—OZ:L . o o0 & &+ ARTS-021, 30mpk, BID & 4000- y
L &Fse & 423 'f L] 299 S TY: = ] I Elooo' - ARTS-021, 60mpk, BID E, « ARTS-021 is a potent and selective CDK2 inhibitor that specifically targeting CCNE1-aberrant
COK] [ommme ~ emmemmw — | % o0 g ] 2 3 2 © o cancer cells.
CDK2 [ —— 3 ; < 3 7 3 3 3 2 o = 2000-  In CCNE1 amplified cells, ATRS-021 induces senescence maker, durably arrests cells at G1/S
CDk4 = -| ] m g8 ™ < : * § > & \qﬁﬁjﬁ > and inhibits cancer cell proliferation.
10 107 3 o . . . ey . . .
CDK6 s v v | _ 0o o 0 0 E e « ARTS-021 also induces dose dependent pRB inhibition and inhibits tumor growth in CCNE1
COV504 sa UL B m2ed [Mea ] 89 JTieasl T R o000t 001 001 01 1 SIS TS TS = 0 . . ' ' = o : : : amplified OVCAR3 cell line xenograft model.
' Total DNA ARTS.021 UM 0 > w2 0 5 10 15 «  The predicted human efficacious dose of 35 mg BID or 70 mg QD meets the target coverage
Joend | | | bays on treatment Days on treatment required for efficacy in mouse model, where the steady state free trough concentrations exceed
(A) Impact of CDK targeting siRNAs on cell cycle distribution in CCNE1 amplified FUOV1 cells. Western blots indicate (A) S phase inhibition. %S phase was assessed by EDU incorporation (2h) after 48h drug treatment and normalized to IC.., at 70 mg BID
successful knock down of different CDKs with corresponding siRNAs. Percentage of cells in different cell cycle stage was DMSO treated samples; (B) cell cycle profile. Percentage of cells in different cell cycle stage was assessed by EDU (A) Anti-tumor activity in MKN-1 xenograft. mice inoculated SC with MKN-1 (10x10%); (B) lack of anti-tumor activity in 50 '
assessed by EDU incorporation (EDU-Alexa488) and total DNA content (FxCycle-violet) using flowcytometry 3days after incorporation and total DNA content (FxCycle) using flowcytometry 48h after drug treatment. TOV21D xenograft. mice inoculated SC with TOV21D (10x109).

siRNA infection; (B) Impact of CDK targeting siRNAs on cell cycle distribution in CCNE1 wild type (WT) COV504 cells.

llorion Aaiorion Therapeutics Inc. ® 22 Strathmore Rd, Natick, MA 01760 ® www.alloriontx.com e Tel: e info@alloriontx.com

_— Therapeutics




