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Pol6 Background AACR e reseer

Adapted from Brambati: Curr. Opin. Genet. Dev. 2020
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MMEJ (Pol@) genomic signatures in American Association
BRCAIH RD tumors AAC for Cancer Research’
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Petlitt et al., CancerDiscovery 2020

Nik-Zainal etal., 2012
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Pol® promotes survival of BRCA AAC-R Americn Associaton
defiCient ce"s for Cancer Research

BRCAT1+* BRCAT1-"

80 _IshCirl

il B shPOLQ PolQ deficiency synthetic with:
ATM (Shima et al. 2004)
a0/ 53BP1 (Wyatt et al. 2016)

Ku70/80 (Wyatt et al. 2016)
| B

BRCA1++ BRCA1+

+ shCirl

Colonies formed
(percent control)

+shPOLQ

Mateos-Gomez et al. 2015 (HCC1937 cells)
Similar results in FANCD2 model (Ceccaldi et al. 2015)

AACR SPECIAL CONFERENCE IN CANCER RESEARCH: EXPANDING AND TRANSLATING CANCER SYNTHETIC VULNERABILITIES



Helicase and polymerase domains are both GR Ameren asociten
essential for Pol@ cellular activity AA for Cancer Researcti

DSB repair by MMEJ

60~ o

PolQ Polymerase dead: D2540A, E2541A (Yoon et al. 2014)
PolQ Helicase dead: K121M (Ozdemir et al. 2018)
PolQ double-mutant: K121M, D2540A,E2541A

% MMEJ events

= Knock-in of helicase or polymerase dead mutations equivalently impair MME)
repair of an engineered DSB
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Protein structures enabled discovery of
polymerase and helicase inhibitors

AAC

Adapted from Black: Genes 2016

= Polé-central
helicase (~895-1,791 aa) »e polymerase
SF2 helicase domain 3-5' Exonuclease-like
NT DEAH 861-868 A-family Pol domain
s ol .
Hellca'sec RADS51 RADS51 Coiled coil Loop 1 Loop 2 Loop 3

binding

binding

N-Terminal Helicase-Like Domain
Single-Particle Cryo-EM: 2.4 Angstroms

American Association
for Cancer Research’

C-Terminal DNA Polymerase Domain
X-ray Crystallography: 2.0 Angstroms

= We generated potent and selective PolO inhibitors against both the helicase
and polymerase (requires co-crystals with DNA) domains
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Chemogenomic screens reveal equivalent AACR Anecan ssaition

effects of Helicase and Polymerase inhibitors

Pol@i Sensitization Score (DrugZ; RP-6685)

Hit Cut-off
(29)

Hit Cut-off
RADS1B, MMS22L (2¢)
RNF168
TP53BP1
XRCC4| -
FANCB RAD5T

LIG4
MAD2L 2 NHEJT *BRCA2 sgRNAs killed both
Common RP-6685 & vehicle and PolBi-treated cells
RP-12121 Sensitizers

6 1 0 1 2 3 4

PolBi Sensitization Score (DrugZ; RP-12121)
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Polé-central Pold-polymerase
(~895-1,791 aa) (1.792-2,590 aa)
3-5' Exonuciease-ike

iciea:
N, Adtamily Pol domain

] ] ot
iasec  RADSY RAI Coled coil Loop1Lloop2  Loop3
nnnnnnnnnnnnn
ATPase inhibitor Polymerase inhibitor
RP-12121 RP-6685

= PolO polymerase and Helicase inhibitors
reveal identical SL interactions in
chemogenomic screens — both domains
appear to be equivalent
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Repare POIG helicase |nhib|t0rs C American Association
demonstrate superior cell potency AA for Cancer Research

Published Polymerase Inhibitor Repare Polymerase Inhibitor Repare Helicase Inhibitor (RP-3467)

-0~ ART558 Cellular -~ ART558 Biochemical - RP-7750 Biochemical == RP-7750 Cellular - RP-3467 Biochemical - RP-3467 Cellular
100 ° 100 100—
80 80
- = c 80
S 60 2 604 6
3 ~2200 x 5 ~1450 x = 60
= -~ = - —
£ 40 £ 40 E -
= 20 = 20 =
20
0 0
T T T T T I T T T T T 0 T T T T T
0.1 1 10 100 1000 10000 0.1 1 10 100 1000 10000 0.01 0.1 1 10 100 1000
ARTS588 (nM) RP-7750 (nM) RP-3467 (nM)
ECs5q 3.75uM ECs, 0.707uM ECs, 0.007uM

= Helicase inhibitors demonstrated 100-1000X fold better cellular potency
than could be achieved with polymerase-class inhibitors
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Analysis of DNA synthesis in real time at the
single-molecule level reveals low processivity

AAC American Association
for Cancer Research’

tae 8N
|
|
I

i
i ~
Biodin

Fijen et al. Mol. Cell 2024 0 5 10 15

# Binding Events before Completion

Gap-filling DNA synthesis from annealed microhomology involves multiple
cycles of PolO binding and release

Short duration of DNA binding may explain the weak potency of inhibitors
acting only on DNA bound Pol©
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RP-3467: A nghly pOtent’ seIeCtive and A A C American Association
orally bioavailable Pol6 helicase inhibitor for Cancer Research

RP-3467

Parameter

<0.25 nM
5nM

Poldé ATPase Enzyme IC;,
CETSA cellular target engagement IC;,

o
"E Cell proliferation DLD1 / HCT116 (BRCA2mt) EC;, 4/7nM
= Off-target ATPase (HELQ, WRN, BLM) IC5, >10 uM
Off-target Pol@ polymerase domain IC5, >100 uM
Human Hepatocyte Clearance (uL/min/10° cells) 21
Rat PK (%F, t,5,) 90%, 13h
Monkey PK (%F, t;,) 60%, 3h

= Clean on PanLabs safety pharmacology screen
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Inhibits DNA repair and is synthetic lethal AAGR Arercan assciatn
With BRCA2 IOSS for Cancer Research’

Inhibition of DNA Repair Cell Proliferation HCT116 Isogenic

50 5

- 100 4
2 40 > & E
c 3
) = 80
a 30 = -o- HCT116 BRCAZ -/-
= IC56=5nM T 60-
ul =) - HCT116 BRCAZ2 WT
= 204 o 0
< 2 ICso=7nM
e 10 =1 o .

X 2
0 I I 0 T T T T T 1
0.01 01 1 10 100 0.1 1 10 100 41000 10000
RP-3467 (nM) RP-3467 (nM)

= Demonstrates potent in vitro cellular target engagement and activity

= Huge synthetic lethal window — no effect on BRCA2 WT cells
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American Association
for Cancer Research’

RP-3467 induces micronuclei in
BRCA2-/- cells AAC

N
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0.014
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0.0001-
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DLD1 BRCA2-KO
a

0.00001

[RP-3467] (uM)
DAPI (DNA

=

= Pol@ inhibition induces micronuclei formation in HRD cells

= Micronuclei formation are a biomarker for Pol@ inhibition
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Monotherapy activity against BRCA2 -/- merican Association
py y g AAC forCancerAResearch@

HCT116 BRCA2 -/- tumors Body Weight

2000-

1750~ - Vehicle g
%2 1500~ e RP-3467 60 mglkg £
£ g -o- Vehicle
= 1250~ =
£ 3 -~ RP-3467 60 mg/kg

o

3 1000- 8
S =
= 750~ o -
]
E g .
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i G 20+—7—T—7

250~ 0 10 20 30 40

Time (days)
o I 1 | | ] 1

| I
0 5 10 15 20 25 30 35 40
Treatment day

Daily continuous administration

= Monotherapy tumor growth suppression at a well-tolerated dose of RP-3467
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Rationale for synergy between Pol0i

and PARPI

pARP1
+PARPI Q

TN

PARP trapping
Replication fork blockage
Post-replicative gaps in
DNA

DNA
breakage

.
)

Entry into
mitosis

AAC

Break repair by HR
Cell survival

Break repair through
microhomology
Some cell survival

No repair
Cell death

American Association
for Cancer Research’

BRCA-proficient

BRCA-deficient
+ RP-3467

___________________

= PARPi + PolBi combination synergizes to kill homologous

recombination deficient tumor cells
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RP-3467 drives complete regressions in CR Ameren s
combo with fuu-dose olaparib IM\ for Cancer Research

Efficacy HCT116 BRCA2 -/- Body Weight

15001
1250
"TE\ 1000 = 30 -o- Vehicle
- T 30+

£ <> i = 9 -o- 100 mg/kg olaparib

g -~ Olaparib 100 mg/kg .g 204

% 7501 -e- RP-3467 1 mg/kg + 100 mg/kg olaparib 'g 1 -~ 1 mg/kg RP-3467 + 100 mg/kg Olaparib

> i 10

D o .l T Orperheanoty

-o- - mg/kg + olapari mg/kg

5 500 o i A

8 e ° &Z’ 7'#»574 -~ RP-3467 1 mg/kg, Olaparib 25 mg/kg
o
o 10—

e £ Tlme (days)
=
o -20-
L lJ
0 20 40
Time (days)

= Complete regressions with high and low dose Olaparib suggest that RP-3467
will allow PARPi dose reductions
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RP-3467 does not potentiate PARPi in AAGR Arercan assciatn

BRCA WT Ce"S for Cancer Research’

2500
2000
1500

1000
-e- Vehicle

-o- Olaparib 25 mg/kg QD
500 -o- RP-3467 10 mg/kg QD
-0~ RP-3467 10mg/kg + olaparib

Tumor volume (mm?3)

0 T T T
0 5 10 15

Time (days)

= Lack of effect in HR competent cells supports safety in normal tissues
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PrOfOUI'Id, durable Synergy With PARP1/2 American Association
i n h i biti on AAC for Cancer Research’

HCT116 BRCA2 -/- Body Weight

2000+

Vehicle

Olaparib 25 mg/kg

RP-3467 60 mg/kg

RP-3467 0.3 mg/kg + Olaparib
RP-3467 1 mg/kg + Olaparib
RP-3467 3 mg/kg + Olaparib
RP-3467 10 mg/kg + Olaparib

RP-3467 Dose
(mg/kg)

1500

1000+

EEEEEE,

Tumor volume (mm?°)

Change in body weight (%)

O PP «: S S PP PSS 01.3 :::g s raoss
oo N PP RS OSSP
ime (days) 10 1010 Time (days)

= Deep/durable complete regressions across a wide dose range
and extremely well tolerated
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NO added hematOIogicaI tOXiCity in A A C American Associatio@n
combination over PARP1/2i alone for Cancer Research

5 weeks co-administration of human clinical PK equivalent dose of olaparib with RP-3467 up to 10mg/kg in CD1 mice

HGB (Hemoglobin) RET (Reticuloyte) NEUT (Neutrophil)
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- Vehicle+ RP-3467 Ol ol ol Vehicle+ RP-3467 Olap Olap Olap
fﬁ'l'ﬁfvf S G ?Iap ?Iap ctl chow *° + P + P ctl chow EPMBT ;P o
RP-3467 RP-3467 RP-3467  RP-3467 imglkg  10mgik
mglkg 10mglkg imghkg  10mglkg IS LS

—@— Vehicle QDPO+ Ctrichow — —  Vehicle QD PO + Olaparib chow 3000ppm — —  RP13467 10 mpk QD PQ + Ctrl chow —{— RP13467 1 mpk QD PO + Olaparib chow 3000ppm —@—  RP13467 10 mpk QD PO + Qlaparib chow 3000ppm

Extremely well tolerated combination at relevant olaparib doses
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Synergy with PARPi combinations across
BRCAZ2 null PDX models

AAC

American Association
for Cancer Research’
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-0 RP-3467 3 mg/kg
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-0~ RP-3467 3 mg/kg + olaparib

SN PHRPSAP
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1250

1000-]

750

500
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0
0

-o- Vehicle

-~ olaparib 25 mg/kg

-0 RP-3467 3 mg/kg

-0- RP-3467 0.3 mg/kg + olaparib
-0 RP-3467 3 mg/kg + olaparib

10 20 30 40 50 60

Time (days)

Tumor volume (mm?)

1750~

1500+

12501

1000+

750

500+

250

-8 Vehicle control

-@- Olaparib 50 mg/kg

-~ RP-3467 3 mglkg

-@- RP-3467 0.3 mg/kg + olaparib
-@- RP-3467 3 mg/kg + olaparib

0

Time (days)

= Complete/partial regression in BRCA2 null PDX models
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Synergy with PARP1i combinations in a AACR Aneicn asociatin
PALB2 null PDX model for Cancer Research

Breast TNBC

2500+

-o- Vehicle

-8~ 25 mg/kg olaparib

-@- 3 mg/kg RP-3467

-0~ 0.3 mg/kg RP-3467 + olaparib
-~ 3 mg/kg RP-3467 + olaparib

N
(=3
[=3
(=]
1

1500

Tumor volume (mm?%)
-
(=3
(=]
o
1

500-] of
o g

1 I I I I
0 20 40 60 80 100
Time (days)

= Partial regression in a PALB2 null PDX models
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Synergy With PARPi combinations across A A C American Association
BRCA1 nuu PDX models for Cancer Research’

Breast TNBC Breast TNBC Breast TNBC

20001 1500 -
Mean + SEM 1750
1500~ n=3 mice/grp j
1500
o i 1250
~ 10004 Vehicle _
g 7501 -~ 25 mg/kg olaparib g T 1250
E -o 3 mglkg RP-3467 £ 10007 % e~ Vehicle control
2 1000 ;
£ -0~ 0.3 mg/kg RP-3467 + olaparib g ) £ o~ Olaparib 25 mg/kg
% 500 3 o R | B % 750 -e- Vehicle control 3 250 -e- RP-3467 3 mg/kg
o -, + N > -1
s mg/kg olapari > -~ Olaparib 25 mg/kg 5 -o- RP-3467 0.3 mg/kg + olaparib
E £ 500 -~ RP-3467 3 mg/kg E 500 -e- RP-3467 3 mg/kg + olaparib
2 " -
2 2504 = -o- RP-3467 0.3 mg/kg + olaparib e O
250 -e- RP-3467 3 mg/kg + olaparib 2507
T T T T T T T
0 — T T T T 0 10 20 30 40 50 60 70
0 10 20 30 40 50 60 0 10 20 30 40 50 60 70 80
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= Complete/partial regression in BRCA1 null PDX models
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Mechanisms of resistance to PARPI NAAGCR e resodarn

Clinical
PARPi

Pre-clinical
PARPi
resistance

== -

J. S. Baxter et al. Molecular Oncology (2022)
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53BP1/Shieldin Loss: A potential
mechanism of PARPI resistance

———————————— B
!

Shieldin *

A NHEJ

nucleases

AAC

olaparib
untreated (16 nM)

WT
3 V.o
SHLD1-KO ¢ R ‘.‘J" .
:;:E;.*_\. ; :' o,
SHLD2-KO ety [N
(clone 2.9) a::.‘.'« 5 i
asds e

RPE1BRCA1-KO

American Association
for Cancer Research’

olaparib
(16 nM)

Clonogenic survival (%
FeY
$
—t
L ]

L

A

(@)
WT
SHLD1
SHLD2
53BP1

RPE1BRCA1-KO

Noordermeer et al. (2018) Nature

Loss of components of the 53BP1 pathway results in PARPi resistance
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PolOi is active in PARPI resistant PDX AAGR irereon asodstn
mOdel for Cancer Research

Breast TNBC (BRCA1mt, SHLD2 LOF)

5 -3% TGl

E -o- Vehicle

§ -e- RP-2119 30 mg/kg BID
° 4% TC _e- olaparib 50 mg/kg QD
E - RP-2119 + olaparib

=

OI 1 1 1
0 10 20 30 40 50
Time (days)

= PARPi + Pol0i synergize in tumors with alterations of the Shieldin
complex (a mechanism of PARPi resistance)
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Durable synergy with PARPI inhibition in
a BRCA1 null CDX

MDA-MB-436

—

Tumor volume (mm?®

2000
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e
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i
-0

Vehicle

Olaparib 25 mg/kg QD

RP-3467 3 ma/kg QD

RP-3467 0.3 mg/kg +olaparib 25 mg/kg
RP-3467 3 mg/kg +olaparib 25 mg/kg

0 5 10 15 20 25 30 35 40 45 50 55 60 p-qg

Time (days)

Mean + SEM

AAC

American Association
for Cancer Research’

Body Weight

Change in body weight (%)

-20 LI L LI | I

0 5 10 15 20 25 30 35 40 45 50 55 60

Time (days)

RP-3467 and olaparib co-treatment results in tumor regressions in
a BRCA1 deficient model
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Tumors regrOWing ol Olaparib are A A C American Association
SenSitive tO RP-3467 + PARPi combo for Cancer Research

RP-3467- causes regression in Combination with RP-3467 provides regression in tumors that
MDA-MB-436 BRCA1 deficient tumors escape olaparib single agent treatment

4004

Vehicle

Olaparib 25 mg/kg
RP-3467 3 mg/kg
RP-3467 0.3 mg/kg + olaparib el
RP-3467 3 mg/kg + olaparib

1500 —

1250 —

6444

-0~ RP-3467 3mg/kg + olaparib 25 mg/kg
-0 RP-3467 0.3mg/kg + olaparib 25 mg/kg

1000~

750 -o- RP-3467 3mg/kg + olaparib 25 mg/kg

3 mg/kg RP-3467 added to
olaparib manotherapy at day 57

Tumor volume (mm°)
N
o
o
L

500=

Tumor volume (mm?®)

250 o=

0 10 20 30 40 50 60 70 80 90 100 0 50 100

Time (days) BlOW u p =) Time (days)

= Tumors that escape single-agent therapy can be successfully
retreated with the combination
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Pol@ Inhibition: Summary

= Phase 1 clinical trial initiation
expected in 2H 2024

= Primary Goal: PK, safety and
recommended Phase 2 dose

AAC American Association
for Cancer Research’

Synthetic lethal opportunity — homologous recombination
deficient (HRD) genetic alterations

Exciting combination opportunity — Pol6 inhibition is extremely
well tolerated preclinically, with no expected overlapping toxicities

PARPi combinations — Upfront in HRD driven prostate, ovarian,
breast and pancreatic cancer, innate/acquired PARPI resistance

Radioligand Therapy (RLT) — Potential for unselected RLT
combinations and external beam irradiation

Chemotherapy/ADCs — Combinations with dsDNA break
inducing chemo therapies (e.g. first line ovarian (CarboTaxol),
ADC therapies with topoisomerase payloads)
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