MAT2A inhibition in MTAP7~ tumors confers mechanistic vulnerabilities to multiple clinically actionable synthetic lethal drug combinations

Kimberline Y. Gerrick?, Jenny Laraio?, Kelsey Annen?, Hoang Tran?, Marcus M. Fischer!, Damien Garbett!, Arjun A. Rao?, Yevgeniy Freyman?, Geeta Sharma3, Isaac Bishof?, I DEA\ A
Stephen Federowicz?!, Khristina Magallanes?, Divya Pankajakshan?, Biju Mangatt?, Anthony Mazurek?, Mark R. Lackner!, Michael White!, Zineb Mounir?, and Claire L. Neilan' BIOSCIENCES

1IDEAYA Biosciences, Inc., South San Francisco, CA, USA, 2GSK plc, Collegeville, PA, USA, 3GSK plc, Cambridge, MA, USA

=474

AACR Annual Meeting 2023, Poster 1637

Introduction Results
Deletion of MTAP confers targetable vulnerabilities in ~15% Fi 1. IDE397 i inhibi f MAT2A and is selective f Figure 4. IDE397 perturbs the fidelity of expression networks Figure 6. Drug combination screens uncover synergistic interactions
) igure 1. IS d potent Inhibitor o and Is selective tor . . . .
of all solid tumors MTAP deletion participating in mitosis, DNA/RNA metabolism and transcription in between IDE397 and perturbation of biological systems impacted by MTAP
Chromosome 9p21 MTAP-deleted PDX tumors deficiency
deleted in 15% of solid cancers St
. Human \\\.)EEE:\'\MTAP enzyme is lost HIT 1 A B -~ HCT116 WT A A B ' . Syner<:qy Score C
aens p chre ’ Subst ‘ -~ HCT116 MTAP'/' X GSK IDEA\A 2 4 6 8 10 7 »
' ‘ ‘ ‘ ubstrate MTA accumulates i 120 125 T | TMTA: Cisplatin Pemetrexed (ssr;lll_::f) KIF18Ai PARPi
IFN . 100 i B siader ] castic Bl Nscic wuap) [ Pancreatic 4 _ N . ) DNA repair SHOT RS
o - i 100 15 cell lines 13 cell lines F SCLC LUA
cluster . S i | || Esophageal [ Head & Neck [l NscLC (LUSC) ) e on ¢ cus on DNA synthesis N D
IDE397 HIT 2 = - 2> 80— gmo- lung and bladder pancreatic and | B NSCLC LUAD ---
MTAP : I = £ 759 ) N 7 \ _ r
- : r““ E= I § 40_- £ % 420 compounds 101 compounds Microtubules i: Bladder
CDKN2A com T oRMTE L ¢ VAT, 2 - i 3 il 1] ] l ‘  Eoenet T adder
o .': PRMT5 “ ‘M‘t = 0 ! 20— E - [DE397 fixed dose] (6x6dose matrix\ spiosete regulatlon= e -
: ' © h % + Llpt titration 6d CTG assay Protein homeostasis Pladder
.: ‘\\ N 0 & T 7T T TT T 17 ™TTT = ; 10d CTG assay L ancreatic
s " = :1 EE— 2', — 0{ ——— 10 100 1000 10000 100000 N N 7 4 N F— i
. - . signalin Pancreatic
e Bt al a0y 0e IDE397 Concentration Log10 (uM) IDE397 Concentration (nM) [ SN J P
e e e e Ll Il Il Il Il Synergistic * Synergistic at clinically-relevant dose (CRD
Methylthioadenosine phosphorylase (MTAP) is co-deleted with the C D IDE397 (uM)  IDE397 (uM) - Synergy assessments 2z 3 £ 8§ < o Lpmegitic and cynodc st RO
tumor suppressor CDKN2A in approximately 15% of solid tumors. This Ao R < B NCLHE3 (NSCLCLUAD)  UMUCS (Bladder) cs 5 % £ & ot tested o nconclusve
. E ~ M~ N M~ NS N IS Pemetrexed Pemetrexed D) L .
often causes an accumulation of MTA and creates a dependency on EnoMe =580 2 Tesmen D J T 2 c F
ogd reatmen 283dC3RERB s daro 288ATBRERB8 2o dniro
methionine adenosyltransferase 2A (MAT2A) production of S-adenosyl 100 o HCT116 WT ' B Ol wose ‘ \ - o BUSS 0 5
. . . 120 1 -32-101 2 3 Vehicle 2408 2408 syneray gg §§ i
methionine (SAM), the primary methyl donor for methyltransferase Q " 109 TGl level \ - 3 o oy S5
, , < 80- ~*- HCT116 MTAP = B ow (o1 <60% T ﬁﬁﬁﬁﬁ InnN S 1 E vosenent = “g
reactions in cells. We developed IDE397, a potent small molecule = ) et (60% TG <50% _. r e 3 3 = |
inhibitor of MAT2A, to selectively exploit this synthetic lethal 2 . SDMA I vonre1==e0 l|. = e : ? o
.- . . . 1 ﬁ: m ﬁ ' ' oo
vulnerability in MTAP7- tumors. Evaluation of IDE397 efficacy across a S 40- QL | ——— ﬂ § Do (o _ T =
= = e 5% - -
panel of MTAP7- PDX models revealed consistent tumor growth 2 . 20 £ 1 g ) |: . ___ - - e OIS | =
inhibition across diverse lineages, with enrichment of tumor = - {ﬁ = ol = = | e ——— ————
. . . 0- BN B 2 2 2| B m e Ll L R e R 2L e e mm mm ) | . i I o _ o™ o ?;é—?xi CCCCC " IDE397 . DE357 cone
regressions in a subset of tumor types. To further enhance the efficacy 0 0.01 01 1 10 e |____.__| il — - |-_. I:._' -| - :
of IDE397 within and among indications, we sought to identify IDE397 (UM) CT11E Epp— T—— e "1 ey %

h . b d bi . h d h ;EH;;;;;Q;;;?;;S;;;;E;:””EE;r.ﬁ”;:QEE-}?;:”H”;H”” ,ooEms N . In vitro evaluation of IDE397 and multiple drug classes produce synergism in MTAP-deleted cell lines A) Collaborative study schematic B)
mechanism-based combination partners. A three-pronged approac A) In vitro biochemical MAT2A activity assay shows potent inhibition by IDE397. B) IDE397 selectively inhibits proliferation of ﬂﬂ ﬂ Hgg”ggg““ ﬂ””a:u ” IDE397 was screened with 101 drug partners in 13 MTAP-deleted cell lines in a 6x6 optimized dose matrix for 6 days. Heatmap indicates
Was emp|oyed that dovetailed molecular prof”mg of IDE397 drug HCT116 MTAP/- compared the parental HCT116 line expressing MTAP. C) IDE397 shows equivalent inhibition of cellular SAM P RRRE combinations that provided synergy as assessed by t-he Loewe model. Red. shaded boxes indicate synergy, while gray boxes indicate no

, , . . . — . levels regardless of MTAP status in HCT116 cells. D) Protein symmetric di-methylation (SDMA) is selectively inhibited in HCT116 C synergy. C) IDE397 was screened in a second study with 420 drug partners in 15 MTAP-WT and MTAP-deleted cell lines for 10 days. Table
effects in VIVO, chemogenomlc evaluation of selective vulnerabilities in MTAP/- cells upon IDE397 treatment. oHATIE oSFIOTLATON o} : g . : 2 8 . indicates top synergistic combinations (Bliss model) from follow-up studies using 8 MTAP-deleted cell lines. D) Examples of Bliss synergy (top
MTAP-/— cell lines across the CCLE, and hlgh-th roughput drug CCCCCCCCCCCCCCC o 2 o . g R ° e :S e pan_els) and growth death |r'1dex (bottom pan'els) ma’_crlces for 16-point t|trat|<_)ns of pem?trexed (x axis) zimd IDE397 (y aX|s? in MT,f\P-deIeted

. _ S ® o o p s o pd > @ NCI-H838 and UMUCS cell lines. Cells were either co-treated for 10 days (NCI-H838) or 4-day IDE397 pre-treatment then 6-day co-treatment
combination screens. Figu re 2. IDE397 displays a highly selective ce" activity prOfile that NNNNNNNNNN e s o . ° ° c © o o o l : i (UMUCS). E) Dose-respon.s?e curves of IDE397 and combin.ation partners. IDE397 and SPLAM or KIF18Ai co.mbi.nations util-ized -co-jcr-eatment
| i h I d d d EPITHELIAL MESENCHYMAL TRANSITION ° g ° 8 ° o o o o ° 8 o m 0o of 1 uM IDE397 and 20-point titration of SPLAM or KIF18Ai for 10 days. F) Dose response similar to E, but with fixed 1:1 ratio of inhibitor.
correlates with 9p21.3 loss and PRMT5 dependency ey o ° . 9 °
Ob | ectives Figure 7. IDE397 combination therapies offer a paradigm for
A X [ ] [ ] [ ] [ ]
_ o _ o > o o o o o o . chemically conferred synthetic lethality in MTAP-deleted tumors
* Define molecular associations that specify sensitivity to IDE397 ([ <1 e o - o e o A .
o o o (o] o o
“ o o ° (6] o e O o o A . B
llllllllllllllllllllllllllll o o o ° o ° o '/' . . .
_ _ _ epucamon e ° ° . ° ° . o Chemically Conferred MTAP/-SL Intersecting biology with
* Annotate the landscape of biological systems that represent cellular = 1- . . : . e e
cre . . . . = RNA_POLYMERASE_|_PROMOTER_ESCAPE 1 o o ° ° o ° o MOHOthEI’apV Combo Therapy fOIate pathway
vulnerabilities conferred by MTAP deficiency = - ° ° . ° e oo Efficacy Efficacy Y
o i ° ° ° ° ° °
Lo s o o ° ° ° e o Folate
- o ° B : : S S NQ. Q ﬁﬁ i MTR HIT 2 '\
e |solate the common drug effect (IDE397) on tumor cell behavior o SAmmyr e oy ° ° ° e o e e e ormal  \iap- Normal pr—=>. Pemetrexed —|( DHFR IDE39?
. ~ ° ° °® ° ° ° 2 @ 50
across diverse PDX models >,y e : o SRR . "l ipese | THF AT ]
— MTAP WT = vTAP- || : - S i e
SEPARATION_OF_SISTER_CHROMATIDS A o o (o] (<] o (o] o
* Profile a diverse library of drugs and tool compounds in IDE397 , [ . o o o o o . ﬁ@ ﬁ@ Folate Methionine
= ° ° ° e °o © ° Normal Normal /- Cvcl Cvcl
Synergy Screens TTTTTTTTTTTT 8 ) 2 : g : 2 (@) : ° viable viable Ti-z;l?e VLI|I|1t:I';\J|:i\|Tt‘y' 5 10-meTHF e o
. . o o B . Pan-cancer gene copy number correlations C Pan-cancer gene expression correlations D Pan-cancer shRNA correlations EuiiZiZii“fRZZQTE;‘E{Z”EEE § E ° § E E E ° Comlblnatlo r: Agent s THE  HOY
* Integrate these observations to prioritize promising drug o I Sme | o e rowesawseness o e e e e e . . . . 0. o
combination partners and evaluate performance in vivo RS L S Q Nucleotide
= . :0'8— =0 Mo Normal Biosynthesis
. E} | o2 E}OIG_ E} | A) 47 MTAP-deleted PDX models were evaluated for anti-tumor response. IDE397 or vehicle was administered at 30 mg/kg/day viable
Co n CI u S I o n %1_0_ é.-f"’ CDKN2A % ) ) %,1-5 (n=5/gp). Mean TGI was caICl.JIated from finz.:\I and init.ial tumor volume. TumF)r regression = >100% TQI. Bars are colored by C Intersecting biology with D Maximal pathway inhibition with
= H 7 0.4 . :‘ CokNzB | T | tumor type and samples profiled for expression analysis at the end of study via RNASeq are marked with an “X”. RNAseq was ) N ) ) )
os " f "‘*««.,@ 4{,,1.?"' performed from whole tumor lysate at study termination (n=3/gp). B) Heatmap with 2-way unsupervised hierarchical clustering mitotic fldellty MTA'COOperatlve PRMTSI
. . . *'w.' @,@»’* v "'(,( “@@** 1 - com R of 27 NSCLC models and the significantly differentially expressed genes (FDR<0.05) between treated vs control groups. [T MTAP enzyme is lost HIT 1 L
The enrlchment Of tumor regressions In 4 SUbSEt Of PDX models ool N o ool g™ oo, *@«c.,.;‘.......«««««.)»»m».x.m‘«z’.’mr-"’ Annotation bar shows treatment status and TGl level for each sample. C) GSEA on curated, non-redundant gene sets in the /"““ \ j,,-’xj\MTAP enzyme is lost HIT 1
suggests that MITAP deletion is necessa ry but not sufficient for a e elton e Comelion 04 2 earmart Correlation 04 MsigDB Hallmark (above) and C2 Reactome (below) collections across all NSCLC models. Dots are colored by Normalized ‘ ® ‘S”bs"ate MTA accumulates {' MTAP \@ @ Substrate MTA accumulates

. . . o . Enrichment Score and sized based on the size of the Leading Edge of the enrichment. Dots surrounded by a black border are 00
maximal antitumor response to MAT2A pathway inhibition. This FDR significant (<0.05). Differential Expression profiled using limma, Enrichment analysis conducted using the R fgsea package DE397 HIT 2 PRMT5M™ HIT 3

_ : : with genes ranked by the formula "Log2FC x —log,,(p) .
context dependent response reIa’Flc.)nshl.p may be a consequence- of A) Waterfall plot of IDE397 GI50 values across a 263-cell line panel consisting of MTAP-deleted (blue) and wildtype (grey) cells P l IDE397 HIT 2
model-dependent pressure on SpllCIhg fldellty and MTA accumulatlon represenl’lclng a d|\|/|e|r-5|ty of md:jclatlonsf. B) Volcano plot of univariate corr((jelatlon of gene copy nurr]nber VS IDE397I LoglO(IICSOC] Figure 5. Extensive Chemical profiling reveals aSSOCiatiOnS between r____

(see accompanying poster #1644) However our coIIective across all 263 cell lines regardless ot MTAP status. MTAP, CDKN2A, and CDKN2B are among the most strongly correlate . ) . . PRMT5 ‘ ----- ‘ o
. ma . 4 o associations..C) Correspondi'n-g -volcano plot of gene expression vs IDE397. MTAP, CDKN2A, and CDKN2B are the most highly IDE397 and compou nds that pertu rb b|o|og|ca| SyStemS ahgned with M: A /’r_:_\.}\.

observations indicate that exposure to IDE397 can install mechanistic correlated with IDE397-sensitivity. D) Corresponding volcano plot of Achilles shRNA Gene Effect vs IDE397. PRMT5 knockdown o . .‘ g @
vulnerabilities, selectively in MTAP-deficient tumors, that can be is the most strongly correlated with IDE397 sensitivity. both MTAP deficiency and the consensus IDE397 drug effect in MTAP | Met

’ ) o c Y
exploited by appropriate combination agents to deliver antitumor deficient tumors J Taxanes )

. . . . [ ] [ ] [ ] [ ] HIT
mechanistic underpinnings of the drug synergy pairs shown here fidelity of mitotic regUIation, DNA/RNA mEtabOIism, and 100 | o, ) MAT2A inhibition may eIiFit new yulnerabilities in MTAP-deleted tumors 'Fhat enable c?mbination therapies. A) Model of chemically
. . o . . & . — | conferred synthetic lethality (SL) in MTAP-deleted tumors. MAT2A inhibition may sensitize MTAP-deleted tumors to B) pemetrexed-

appear to be the prod uct of ta rgeting multlple nodes within the tra nscrlptIOn & S5 0 opap APY mediated impaired nucleotide biosynthesis due to the intersection of the methionine cycle and folate cycles, C) anti-mitotic agents due
MTAP/MATZA/PRMTS network. Of note, IDE397 can generate cell » gfs?:fgt;":i.:.. ..-).’- & ;crc])htigiii(r;portance of MAT2A in maintaining mitotic fidelity, D) MTA-cooperative PRMT5 inhibitors (PRMT5iM™) through maximal pathway
states in MTAP/~ tumor cells that are selectively vulnerable to approved A B g ] binat ) - ol

. . . . teint i Il | ol = % ..:?‘::“ :30 .’g.ie!.;::’:.f;:e .):: .Q&?%;,‘ ° anti-folate ° - =
chemotherapies and targeted therapies. This chemically-conferred bepMap CRISPR protein tumover in el oycle : R A i A O Figure 8. Combination of IDE397 with anti-folates, taxanes, or MTA

: . . . e 4oL . transcription elongation g 00 .;','..) 32 o WREE ¢ e a3t PRI 0 S e H H H - i
synthetic lethality paradigm, if translatable, suggests MAT2A inhibitors Cell Lines: 946 APC. protein turnover cooperative PRMT5i provides enhanced anti-tumor activity

H 1 1o/~ s prOteln turnover in Ce" CYCle -2.5 ('\:.:05‘: o°.... .:":::@.“:....:': 0)).@.%2:...':;.:...,‘.’:3 f:%':? o(:.o. .o y ":.':’o.).. S
have broad potential as a backbone therapy in MTAP-deficient tumors. /\ transcription termination '
MRNA metabolism s PG R S PR AR sy A NSCLC PDX LXFA 737 B  NcCI-H838 CDX (LUAD) C NCI-H838 (LUAD)
nucleotide synthesis 50 | gimilarity to IDE3ST coy. W0, o
CDK2NA null CDK2NA null RNA binding . Kac:cor<o.3 o0 - Vehicle < Vehicl
transcription cofactors e AUCcor>0.3 %8 " i enicie
AC k n OWI e d ge m e nts MT'.A'D n.u” MTAP WT protein kinases -75 | e IDE397 . _ - |[DE397 10mg/kg QD : }gﬁ?gg? 30 mg/kg -4+ |DE397 3 mg/kg
Cell Lines: 152 Cell Lines: 163 nucleotide binding . i Py P . i e = = Pemetrexed : - Docetaxel 10 mg/kg QW = PRMT5M™ 30 ma/ka BID
) : o l l ~ protein binding C | |  PaCMAP_t1 | | | W 15004 = IDE397 + Pemetrexed E ¥ |DE397 30 mg/kg + Docetaxel = * IDE397 + PRMT5?MT%
We are thankful for valuable contributions from Dr. Christian Frey, Dr. ranseriptin factr binding ® g 20 4 5000-
« o . . . - . . cg\ +l
Jeanne Quirit, Dr. Neil Bhola, Atieh Givmanesh, and John Faulhaber. We calculate mean gf;i':‘ effect rumiotic spindie 0.50- = % 15004 pal
: . : £ 1000 £ £ 1500-
are grateful to our CRO partners Horizon Discovery, Eurofins, DepMap Genes: 17,394 ”CL;";L?S“OS. § 045 ° .o o o £
: : topl © o oo £ 1000-
Consortlum, and HudsonAl pha Discove ry. \ / non-membrane g?ggﬁglsen; £ 0.40- o o A) A PaCMAP dimensionality reduction generated from § S E 1000+
Calculate signifi r | § . o * . the cross-correlation between IDE397 and 1487 drugs 5 °00 5 c00- %
diffe::nac:;gr::e:r?::;aer;ch 0 , . . . o 1 g 0354 ¢ 3. o * o in the DepMap PRISM repurposing dataset. IDE397 g £ g 500+
Refe re n Ces gene and bin by GO-Elite pathway § ot o * o and correlates highlighted (orange). B) The IDE397- '; N e e e T L =
_ 2 (.30~ . containing dluster from  the 1488x1488 cross. 5 | | . . - | | | | | | i
Z Score @ ) ) ) . = 0O 10 20 30 40 50 = 0 7 14 21 28 35 42 U
: . . 0.25 A——— 77— corre!atlon matrix (symmetrlc around the .d|a.gonal) Study Day Study Day = 0 10 Zé)tujoD:o 50 60
* Barriga FM, et al. Nat Cancer. 2022 Nov;3(11):1367-1385. A) Schematic of workflow. Cell line CRISPR data from DepMap was used to compare MTAP null vs WT cells in a CDK2NA null I R RN I IR SR showing IDE397 and its closest correlates. Highlighted ybay
* Marjon K, et al. Cell Rep. 2016 Apr 19;15(3):574-587. context to isolate the effects of MTAP deletion itself. The CRISPR effects on viability were then compared between MTAP null &\,s\o\'bé& oé(b@@«’b&@ ’®®.§(§ ¥ Q,g\@ \00 W& & Q,';‘@ Q drugs from panel A are colored by drug class (MOA). C) Combination of IDE397 and either pemetrexed, paclitaxel, or MTA-cooperative PRMT5 inhibitor (PRMT5iM™) provides enhanced anti-
« Korotkevich G, et al. bioRxiv: DOI: 10.1101/060012 and WT. B) Plot of GO-Elite group effects showing high dependence in MTAP null cells. Cell cycle regulation, transcription, RNA & <° & vé&é \lja\\o@i”b@q\@éo & (be‘f;& Individual spearman correlation values between tumor efficacy in MTAP-deleted xenograft models. A) Administration of 10 mg/kg QD PO IDE397 and 25 mg/kg 5 days on/2 days off IP
?ro . evich G, et ai. |0. X|Vf . 1V, - orocessing, protein homeostasis, and mitotic spindle regulation are among most highly correlated dependencies. \é\o\\ N 0§\(§>\ Q)(\é\\@o\\ & various drugs and IDE397, organized by target class. pemetrexed produced tumor regressions in the NSCLC adenocarcinoma PDX model LXFA 737 (n=10/gp). B) Administration of 30 mg/kg
e Ritchie ME, et al. Nucleic Acids Res. 2015 Apr 20;43(7):e47 & & L QD PO IDE397 and 10 mg/kg QW IP docetaxel in NSCLC CDX model NCI-H838 (n=8 /gp). C) Administration of 3 mg/kg QD PO IDE397 and

30 mg/kg BID PO PRMT5iM™ produced complete tumor regressions (n=10/gp).
\ VAN VAN VAN /




	Slide Number 1

