DHX9 Inhibition as a Novel Therapeutic Modality in Microsatellite Instable .

Colorectal Cancer Exhibiting Defective Mismatch Repair e TS

Jennifer Castro™, Matthew H. Daniels, David Brennan, Brian T. Johnston, Rishabh Bansal, Monique Laidlaw, Chuang Lu, Deepali Gotur, @ Extraordinary _ Life-Changing
Young-Tae Lee, Kevin Knockenhauer, Shane M. Buker, Julie Liu, Stephen J. Blakemore, P. Ann Boriack-Sjodin, Kenneth W. Duncan,
Serena J. Silver, Jason A. Sager, & Robert A. Copeland

Accent Therapeutics, Lexington, MA / *Presenting Authors

RNA Helicase DHX9 Plays an Important Role in Maintaining Induction of Replication Stress, Cell Cycle Arrest and DHX9 Inhibitor ATX968 is Well Tolerated in vivo and Exhibits
Genome Stability Apoptosis in CRC MSI upon DHX9 Knockdown Durable Tumor Regression Selective to CRC MSI/dMMR
DHX9 is an ATP-independent DEAH-box helicase enzyme which binds and resolves numerous e b v kD T Dy bost Do KD onsetof ApopIosis in CRE MSTatter » Tool compound ATX968
Secondary nucleic acid structures including DNA-RNA hybrids (R—Ioops) DNA and RNA demonstrates robust CRC MSI/dMMR LS411N Xenograft Efficacy Study CRC MSS SW480 Xenograft Efficacy Study
. ! . ’ . . . DHX9 siRNA: - + . + 100 G2/M phase K% 100= tumOI’ rOWth |nh|b|t|0n ATX968, BID PO ATX968, BID PO
G-quadruplexes, and circular RNAs. Through these functions, DHX9 plays a role in replication, e S S phase 3 . | 9 5 Dosing PO No Drug Admmstored _ |
transcription, translation, RNA splicing and RNA processing!, highlighting its importance in s (55) |8 : - : =G phas 2% o in CRC MSI/dMMR ) - T T e T " soomgig
maintaining genome stability. DHX9 is overexpressed in many cancer types, including colorectal g o EO 4o xenograft model £ -+~ 200 mghg s
- - ite i ibiti - e W . £ £ LS411N, achievin : < somghy 5
cancer (CRC) and lung cancer. In particular, microsatellite instable (MSI) tumors exhibiting defective seta Actin. Nt )| g L S 20 ’ 9 S 1000- = 30mglkg S a0 —+
mismatch repair (dIMMR) show a strong dependence on DHX9, making this helicase an attractive cre cre - < o durable tumor s | E - o
. . Dayl Day3 Day5 Day7 Day 10 . = __Starting tumor =
target for oncology drug discovery. MSI MSS Neg. Control  DHX3 sIRNA Time Post siRNA Transfection regression at a well- " R S S S A A At
tolerated dose of 300 ey R Time (Days)
DHX9 Prevents Alu Element-Mediated circRNA Formation DHX9 Prevents Aberrant R-Loop Formation * _DH.X9 .SiRNA knockdown |e€_1d5 to accumulation of RPA in CRC MSI cells, but not CRC MSS cells, mg/kg = TR o " ey e - vonc
. ,, o o Indicating increased replication stress « CRC MSS xenograft g S - oy ij RS
merscepetan N w00 g3 » Cell cycle arrest in S-phase is observed at 5 days post-transfection in CRC MSI model SW480 did not - R
/ °":,“;§.':_‘;;,‘E;‘;;°d \ % —“‘@) / P 5P exhibit significant tumor VT ey mime (Oays)
« Apoptotic cells (as measured by Annexin staining) increase over time upon DHX9 knockdown, growth inhibition at high
consistent with timing of cell cycle arrest dose of compound

L

DHX9
resolvase
activity
+

Small Molecule DHX9 Inhibitors Exhibit Preferential

ATX968 Achieved Dose Dependent Intra-tumoral circBRIP1

 ppem O — Dependency in CRC Cancer Cells with dMMR PD with a Well-Correlated PK/PD/Efficacy Relationship
i e (can kg

e |.ead series small molecule DHX9 Lead Series Compounds CRC Focused Cell Panel
. . . DHXO9 inhibit itulate CRC Exhibit CRC-MSI Selective Anti- Proliferation Screen with Tool circBRIP1 Induction in LS411N Tumors Tumor Exposure Correlates to Tumor Volume Correlates to
Proliferative Activit Compound Confirms Dependency in ntra-tumoral circ ntra-tumoral circ
DHX9 is a Novel Oncology Target with a Selective MAIDTOTS TECapiiliate - y p pendency intra-tumoral circBRIPLPD  Intra-tumoral circBRIP1 PD
: : : . MSI anti-proliferative selectivity cells with dMMR 2000~
Dependency Profile in Microsatellite Instable Tumors observed by DHX9 SiRNA KD S 1 gy Toaled Paalue= 0009
~ 100+ 100 ) % £
. . | | during target validation ER s 2 £ 1o00- £
» Publicly available pan-cancer RNAI screens in g A B E i H g / E |
O i @ . g 10 o L = 1000 = 1000
the Broad Institute DepMap portal reveal a * DHXO tool compound ATX968 s %ﬂ - g —1 Z e e
DHX9-dependency (as measured by Demeter2 g | | tested in a panel of 34 CRC cell £ E S 1 . ol cepem Il I . . s L g
. . . . DHX9 Knockdown Leads to CRC MSI Selective I|neS I’eSU|tS |n S'[I’On and = 0.01- - I:: Vehicle 30 mg/kg 100 mg/kg 200 mg/kg 300 mg/kg 10 100 o 10000 100000 A 1(.)0 10100 10(I)OO
score) in MSI cell line models, especially in Antiproliferative Effect in Colony Formation Assay : : : J : : 5 0.001 0.1 . , , e Tumor Exposure (ng/g) CircBRIP1 %Vehicle
CRC . N selective antiproliferative effect in | CROMS|  CRCMSS CRCMSI CRCMSS CRCMSS #+x Statistically Significant by 2way ANOVA p-value= <0.0001
Negative  Positive DHX9 DHX9 ap g LS411N NCI-H747 (dMMR) (dMMR)  Cells (n=15)
Foll | f ti d liferati Control __ Control SiRNA1  siRNA2 CRC cells exhibiting dMMR Cells (n=13) Cells (n=6) *Data shown are from tumor samples collected at day 21, 12 hours post last dose
* FOIIOW-Up colony 1ormation and prolireration S -
assays in multiple CRC cell lines show that L S180 (CRC MSI) TiL

DHXS9 |nh.lbltf)I’S Increase DNA/RNA_‘ Secondary Structures » Inhibition of DHX9 results in increased Alu element mediated circular RNAs such as circBRIP12,
and Replication Stress Markers Prior to Cell Cycle Arrest which can be used as a PD marker both in vitro and in vivo

and Ultimatel Yy Cell Death * Intra-tumoral circBRIP1 induction correlates with both tumor exposure and tumor volume

depletion of DHX9 by siRNA knockdown
results in cell growth inhibition in CRC MSI but
not CRC MSS models

T,
b A
SNU407 (CRC MSI) B, 000

-ﬂ‘.
%
)
¥

-4.0

DHX9 Dependency in Relationship to MSI Status LSHIN(CREMSD @ R-Loops and G-Quadruplexes () bNA Damage and Replication « DHX9 inhibition leads to dose-dependent circBRIP1 induction in all cells tested, including human
loq  REEr e . Increase Upon DHX9 Inhibition Stress Markers Increase upon PBMCs (data not shown)
0.5- n g o DMSO ATX968 (1uM) DHX9 Inhibition only iIn CRC MSI
g, 4 RN =
0 0_0_.....—|7. .................................... N S i"‘f’"k : v | H;ﬁ!’.‘ fl_:::— f_‘;. 3 ‘ ‘ -', W S CRe )
§ -0.5- TTEITi— + .......... %I% ........... i HT29 (CRC MSS) :5'?@# v ﬂ . :..__-; ;;jf"‘-‘ _';- :?:;':‘:':,: N % . s s s s e .
% 107 === —+ "%_:_“ : 4. ‘ : "'“l‘-i';'" "“;l?',..r p R-loops IUMATXOB8: -+ | -+ |- k- - -+ |- 4 .
g o7 - R 5 . . ExposedssDNA/ l \DNAbreaks (Sg'ﬁ;l‘b) p-RPA (s8) & ‘ ' “_ ' I'l‘ i]?!! “ C O n C I u S I O n S
a 207 NCI-H747 (CRC MSS) ??‘:’ .' _-i £ ... .- u -:;-: = -:'{:-;:} Replication Stress @ R ‘ piedrd 4 1 -y - ’ .-. -‘
% 22: ‘.-“:_."'”'. E £ A g i . H:--_ '-,..{'_.‘ r*':.-' "‘:’:QREA - . ; Beta Actin l-!!---------!-‘
359 Colorectal | Endometrial|  Gastic | Hematologic | ovarian | Prostate 3 (564 AD NCI-H747 (CRC MSS)  DHX9 is an RNA helicase with important roles in maintaining genome stabillity, including
\ DAPI .
prevention of R-loops and other secondary structures

| | | 1 | |
@gg @‘9\ &@ @(9\ k@% @9\ @0)(0 @@\ Qéo @6\ Qéb @‘9\

p-RPA (s8) ‘ ‘ _;- -Y;- - -7. .. - . . ] . . . . . = .
LS41IN (CRC MSI/MMR) 2 Day Treatment o o R P — * Novel inhibitors of DHX9 demonstrate selective anti-proliferative activity tied to unresolved

e o ' - - replication stress in CRC cancer cells with dMMR

*DepMap Portal

DHX9 Knockdown Selectively Increases R-loops

InNn CRC MSI Cells D ;Oéneﬁlog;glén::gtsif . e 'gng;:if\gésti‘isist?na - Oral dosing of mice bearing human CRC MSI/dMMR tumors with ATX968 results in robust and
G2/M Phase in dMMR CRC CRC MSI (Day 6-10) durable tumor regression with correlated intra-tumoral induction of the PD biomarker circBRIP1
DHX9 R-loops (S9.6) Phalloidin Merge (Day 4-5) g ° - 10
_ st T (CRESS o 3. "ot * PD biomarker circBRIP1 can also be measured in human PBMC, making circBRIP1 a potential
) E ez!gl'\?:\ IS:\CI)Dct;(c? " Neoat ‘ (CREMSIANNEY S i . non-invasive PD biomarker for clinical applications
Yy Si W egative 5 02 |
for 3 days results in v Control ‘ . E o e « Sensitivity of other tumor types to DHX9 inhibition is currently under investigation
elevated DNA/RNA = @ cortesn £7 m e come
hybrids (R-loops) in = ‘SR ’ £ 0 i
CRC MSI but not O DHX9 CLeD N E SN B PP e
CRC MSS cell lines SiIRNA ®e — - 2 Referen cesS
£ ATX968 (1 uM) ATlxges (21 pM)j'reatmint Ti:le(Dajs)
« Aberrant R-loops can 'Lee and Pelletier, Oncotarget (2016) 3Chakraborty et al, Nature (2018)
lead to DNA damage 1. Increase of R-loops and G-quadruplexes observed in CRC MSI/dMMR cells as early as 1-2 “Aktas et al, Nature (2017) “Gulliver et al, Future Science (2020)
and replication stress Negative days post ATX968 treatment
V)
C | . N
‘é’ ontro 2. Increased yH2AX (DNA damage) after 2 days of treatment and increased p-RPA (replication Acknowled gements
O stress) after 4-5 days only in CRC MSI/dMMR
®1  DHXO - - ) ) The authors would like to thank the Accent DHX9 project team, as well as all ACCENTuators, and
it 3. Increase in G2/M arrest in CRC MSI/dMMR but not MSS 4-5 days post-ATX968 treatment our wonderful CRO Partners

4. Cell death by apoptosis consistent with onset timing of cell cycle arrest
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