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Blocking Cancer’s Fundamental Stress Response to Develop New Therapies
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The “tumorigenic state” creates
multiple types of stress and cancers
depend on overcoming stress to
survive

Blocking stress support pathways
represents a new approach to treat
cancer

NAD*-using enzymes, e.g., PARPs,
have evolved to regulate stress
pathways

The Tumorigenic State
Restructured Altered Hypoxic Altered Altered Genomic Aneuploidy and Novel
stroma survival environment metabolism proliferation instability copy number Protein
signals signals variation Expression
Dependence Dependence Dependence Glucose Oxidative DNA damage Mitotic Proteomic Novel
on heterotypic  on prosurvival on angio-genesis dependence stress stress stress stress epitope
signaling signals TCA inhibition display
V ATP o o 2
Stromal X : . Alterfative
. . Pro-survival Angiogenic 4 Stress Stress Stress Stress Immg@ne
signaling -’ pathways _' pathways _| ?:t;? Iy‘s( -| support _l support —i support —' support -1 ession -1

pathways
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. lethality

Luo et al, Cell (2009)



Proprietary BEACON* Platform:

Unlocking the Biochemical Roles of NAD*-Utilizing Enzymes for the Treatment of Cancer

Ao e\ Pathway Biojq gy

Proprietary
Library of
Selective and
Potent

Inhibitors

Custom Precise
Bioinformatics Crystallographic
Tools to Mapping of
Identify Disease NAD* Binding

Linkages Pocket

BEACON*

Molecular
Genetic Tools
to Validate
Mechanism of
Action

Proprietary
Biophysical and
Biochemical
Assays

4"'34035!0 .|e|n:)3\°\h\

Unique
Antibody and
Substrate
Identification
Reagents

Target Validatio®

Blocking the Enzyme Activity Component Of NAD*
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Proprietary collection of biochemical tools
and technologies to elucidate NAD*-utilizing
enzyme biology

Proprietary small molecule library from
which to design and develop selective and
potent NAD*-utilizing enzyme inhibitors

Broad library of crystal structures to
precisely map the NAD* binding pocket

Custom bioinformatics analyses to identify
novel therapeutic targets and their linkage
to cancer

Sophisticated molecular genetic tools to
validate drug mechanism of action



Common “PARP” Misconception

NOC 69660-203-91

Rubraca”
(rucaparib) tablets

“PARP” Inhibitor =
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Setting the Record Straight on “PARP” Inhibitors

Rubraca”
(rucaparib) tablets

300 mg-

“PARP1/2” Inhibitor =

60 tablets R only

i ibon

™ therapeutics

NOC 69660-203-91
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The PARP Enzyme Family is Sub-Divided Based on the Type of ADP-

Ribosylation Performed

. monoPARP
© polyPARP
’ Not enzymatically active

099 o
R LI
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Substrate

Substrate modified with
mono(ADP-ribose) (MAR)

NAD*

H HO Y o °;=’(’)o Po ENQ/S:Z
Substrate modified with
poly(ADP-ribose) (PAR)



MonoPARPs Are an Underexplored Enzyme Class
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. monoPARP
O polyPARP
o Not enzymatically active

Wigle et al., SLAS Discovery (2019)

PARP4 or vPARP
PARP5a or Tankyrase-1
PARP5b or Tankyrase-2

ARP6

PARP7 or TIPARP
PARPS8

PARP9 or BAL1
PARP10

PARP11

PARP12 or ZC3HDC1
PARP13 or ZC3HAV1
PARP14 or BAL2
PARP15 or BAL3
PARP16

Common themes of monoPARP publications:
e Cellular stress response

* Anti-viral response

* Innate and extrinsic immunity

* Inflammation

] O 9 ]
O W) W) O
I S S

# of publications

Potent and selective inhibitors would facilitate
studies on role of monoPARPs in human diseases

-> Screening assays needed

o



Challenges Associated with Developing Biochemical & Cell-Based Assays to
Screen MonoPARP Enzymes

Lack of validated substrates No selective anti-MAR
for in vitro enzyme assays antibodies for assay
* No X-ray or NMR structures of ) development
monoPARPs bound to substrates NAD NS .
i<t in PDB . @o * Unclear what are best antigens
. ;);I;olr:ed recombinant protein 2 and how to make them
substrates mixed with enzyme are \ / > “ ) ;J:i:;a;sr 'tantigens are stable in
not modified to detectable levels L : .
e Reported self-modification is substrate iially) ADP-ribosylated * MAR-binding protein domains
substrate (“MAR readers”) have modest

virtually undetectable affinity for MAR and context-

dependent bindin
-+

Unclear how monoPARPs are activated
e Cellular stress linked to activation but mechanisms unclear

«¢2 fibon
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Strategy for First Generation Biochemical MonoPARP Screening Platform:
Forced Self-Modification of Immobilized Enzymes

Immobilization overcomes weak K, for self-modification

=23
o
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< B Free in Solution Free in solution Immobilized to plate
_§_ I Immobilized to Plate
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Dissociation Enhanced Lanthanide Fluorescence Immunoassay (DELFIA) of Immobilized MonoPARPs

Biotin-NAD*

J ﬁJ Streptavidin-Europium
PSS Go=- B|ot|n ADP-ribose e

[P “a

monoPARP monoPARP monoPARP monoPARP monoPARP monoPARP
- Europium-chelate
H|56 H|56 H|56 H|56 H|56

Hlss @ Excitation 340 nm

Emission 615 nm

1. Immobilize His6-enzyme to Ni-NTA plate 3. Wash out unbound biotin-NAD*
'.,. rnbon 2. Add biotin-NAD*

5. Wash out unbound streptavidin-Europium
4. Add streptavidin-Europium
Theropeuhcs

6. Detect Europium
Wigle et al., SLAS Discovery (2019)



Example of DELFIA Assay Development for PARP16 Self-Modification

Produced pure protein

[FU] 16-7-4

.0 Dye front & 1100
= MW Marke! B ARP16 (95% puire)

150+

100 MW marker
50 ||/
od

-50 T T T T T T

T
4.5 15 28 46 95 150 240 [kDa]

Biotin-NAD* KPP
8X103-

[=2]
X
-
o
)

Ky = 36 uM

N
X
-
(=)
[X)

Velocity (emgq5/min)
F =Y
X
2

o

0 50 100 150 200 250
Biotin-NAD"* (uM)
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DELFIA Signal (emg45)

% inhibition

Product formation
linearity vs. time

8 10°- PARP16 (nM)
- 1000
= 500
+ 250
=~ 125
62.5
e 31.3
= 16.1
0 50 100 150 200 250 * 8
Time (min)
IC;, of unlabeled NAD*
100+
50+
ICs0 = 184 uM
0 T T T 1
-6 -4 -2 0

log NAD" (M)

DELFIA Signal (emg4s)

Velocity vs. [enzyme]

Velocity (emg5/min)
e
2

0 560 10I00 15I00
PARP16 (nM)

Automation & uniformity

* 2% DMSO
6x10%- = 200 uM rucaparib
2x 1041 Z'=0.75
0 L] » [ ]
Well

Wigle et al., SLAS Discovery (2019)



SPR Shows PARP16 NAD*-Competitive Ligand Binding Affinity Correlates to
Enzyme Inhibition

>
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Wigle et al., SLAS Discovery (2019)
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Self-Modification DELFIA Assays Are a Scalable Approach to Family-Wide
PARP Assay Development & Screening

4

PARP13 ‘ ‘ = DELFIA assay developed
P ’ = not enzymatically active
@

4%.,.
k)
(W

* = assay uses a substrate (not self-modification)

s ribon —
¢ 7 therapeutics



SPR Shows Ligand Binding Correlates Well to Enzyme Inhibition Across the
Entire PARP Family

SPR Kp (uM)

0.001 ® ey o
0.001 0,01 0.1

SPR Kp (1M)

SPR Kp (1M)
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PARP1 PARP2 PARP3 PARP4 PARP5a
1004 . 100+ P 1004 P
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0.001 0.01 0.1 1 10 100

100

Enzyme ICg, (uM)

PARP12
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100+
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PARP15
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SPR Kp (uM)
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Enzyme IC5, (uM)

PARP10

0.001+ "
0.001 0.01
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1
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Enzyme IC5, (1M)

PARP16

100

0.001+ T
0.001 0.0

0.1

1

10
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100
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Wigle et al., SLAS Discovery (2019)

100+
104
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0.014 .-

Enzyme IC5, (uM)

PARP11

0.001
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001 041 1 10 100
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In Vitro Self-Modification Assays Reveal PARP1 and PARP2 Inhibitors Are
Not Very Potent Against MonoPARPs

PARP1
PARP2
PARP3
PARP4

PARP5a

PARP7 0.01 <1Cso (M) <0.1

PARP8 0.1<1Cso (UM) < 1

PARP9 1<1Cso (UM) <10
PARP10 10 < 1Cso (UM) < 100
PARP11 ICso (M) > 100

PARP12

PARP14

PARP15

PARP16

i fibon

®%* therapeutics Wigle et al., SLAS Discovery (2019)



% inhibition

Cross Screening Panel Used to Determine Selectivity of Novel MonoPARP
Starting Points

Literature polyPARP inhibitors
& — Every compound is screened

Cross Screening Panel against the panel of PARPs to

understand the determinants
\ of selectivity and potency

HTS of 500,000
compounds vs. PARP14

s 2 /07
oo . : = K

SPR fragment screen
identifies 19 fragments

Medicinal Chemistry

PARP1
PARP2
PARP3 Selective
Inhibitor
A
monoPARPs polyPARPs
PARP5a 3 4 6 7 8... 16 1.. 5b

bound to PARP16 \ PARP16

(confirmed by X-ray) I

>

s Tibon
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A Limitation of Self-Modification Format:
High Amounts of Enzyme Needed Restrict Resolution of Potency

PARP Assay

PARP1
PARP2
PARP3
PARP4
PARP5a
PARP6
PARP7
PARP8
PARP9
PARP10
PARP11
PARP12
PARP14
PARP15
PARP16

i fibon

7 therapeutics

Enzyme concentration Length of Assay
(rM) (min)
60

0.002
0.002
0.0025
0.075
0.01
0.003
0.075
0.05
0.008
0.015
0.008
0.015
0.05
0.001
0.15

120
120
180
120
180
240
180
180
180
180
180
180
1440
180

[enzymel]
2

Max IC., measurable =

Some self-modification assays use high amounts of
enzyme, limiting the ability to resolve potent inhibitors
More sensitive in vitro assays are needed

Cellular assays needed to characterize inhibitors of
increasing potency




Investigating Active Site Probe Displacement to Generate More Sensitive
Assays

FRET or BRET

PARP
enzyme acceptor

\ J

|
PARP inhibitor + linker
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Active Site Probes Designed to Enable Orthogonal Assay Development

Design of potent monoPARP probe ligands SPR assays show that probes

retain high affinity to most PARPs

A
RBN010860/PARP16 (2.1 A) RBN010860 RBN011147 RBN011198 §S s'f?
Parent in vitro TR-FRET probe cellular NanoBRET probe Q‘? § Q‘?

Flexible “tail” of 0 PARP1

RBN010860
points to solvent.

PARP2

PARP4

PARP5a

PARP6

PARP7 Kq (M) <0.1

PARP8 0.1 <Ky (HM) <1

PARP9 1<Kq (UM) < 10

PARP10

Ky (M) > 10
PARP11

PARP12

PARP13

PARP14

linker + SE590 PARP15

PARP16

linker + biotin

i fibon

&% therapeutics Wigle et al., Cell Chemical Biology (2020)
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Development of a Sensitive PARP7 In Vitro TR-FRET Probe Displacement

Assay

Emission
665 nm

N
Ulight-labeled
/ \ anti-His antibody

Excitation

320 nm
‘L,,

Eu

Emission
615 nm

Europium-labeled
streptavidin

o<

Biotin-labeled
TR-FRET probe

Sensitive to tool compounds
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8
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log compound (M)
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- 0.0 tci“!!!!!!!!:

& 0.8
01 1 10 100

0.6
& 0.4
PARP7 (nM)

0.25 nM streptavidin-europium
+ 4 nM anti-His ULight
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0.2
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£ 08
I 0.6
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£ 1
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0
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FRET Ratio

TR

0.25 nM streptavidin-europium
+ 8 nM anti-His ULight

1 10 100
PARP7 (nM)

TR-FRET Ratio
o o

e
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27

Automated assay is robust

ICsp (uM)
0.07 098 v
6 s m
o4 E 0.6 A -
42 W 0.44
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09 o 0.2-
100 =
0.009 0.0 = = =& =
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* 2% DMSO
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-+ 50
= 25
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- 3.1

Wigle et al., Cell Chemical Biology (2020)



In Vitro TR-FRET Probe Displacement Assays Correlate to In Vitro Enzyme
Inhibition Assays and Improve Potency Limit for Several PARPs

PARP6 100 PARP7 PARP8

10
1
0.1

100y .

-
o

Probe Displacement
IC50 (uM)
Probe Displacement
ICs0 (LM)
Probe Displacement
IC50 (1M)

0.1 0.01 0.1
0.01 0.001 0-01
0.001 0.0001 0.001
0.001 0.01 041 1 10 100 0.00010.001 0.01 0.1 1 10 100 0.001 0.01 0.1 1 10 100
Enzyme Inhibition ICsy (uM) Enzyme Inhibition IC5; (1M) Enzyme Inhibition IC5, (uM)
PARP10 PARP11 PARP12 For some monoPARPs, probe
= 100 = 1004 - = 100+ | . .
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E 10 E 10 £ 10{ el
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g_ = 1 5 2 1 2 2 14 ' Y 4 L.
28 o é § o 2 S o] i P by1-2 orders. gf magmtude
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a 0001 . . . . . @ 0.001 K r r . ) o 0.001 o ; ; . .
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Enzyme Inhibition ICsy (M) Enzyme Inhibition IC5, (uM) Enzyme Inhibition ICsp (1M)
100 PARP14 < 100 PARP15 100 PARP16 :
5 ; 5 | I e 5 | : e i =theoretical potency limit of assay
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Development of NanoBRET Assays to Measure Cellular Target Engagement

for PARP7

substrate Product +
Excitation

450 nm

| 4
H ~
W_/
SE590-labeled

NanoBRET probe

Probe titration vs. all constructs

100
o 801
S 6o - NLuc-PARP7456:657
- = PARP74%57_NLuc
B 40 “+ NLuc-PARP7-657
o , - PARP7"%7.NLuc

0- - ™ ™ ™
101 10'° 10° 10® 107 10° 10
RBN011198 (M)
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Testing expression of different constructs

3%108-
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s |
-
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Wigle et al., Cell Chemical Biology (2020)



Correlation of NanoBRET to Biochemical Assays Across Multiple
MonoPARPs

PARP7 PARP10 PARP11

= 10 5:: 10 'E; 10

3 5 O 41
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&% therapeutics Wigle et al., Cell Chemical Biology (2020)



Less Potent Outliers in PARP14 NanoBRET Have Low Permeability

Compounds highlighted with red have low permeability measured by MDCK-MDR1 assay

PARP14 NanoBRET ICs, (V)

0.001 0.01 0.1 1 10

PARP14 Biochemical ICs, (M)

«¢2 fibon
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NanoBRET Can Be Used to Measure Inhibitor Residence Time in Cells

Overexpress Add excess PARP inhibitor @ 10X IC., and Wash out unbound inhibitor then add NanoBRET
NanolLuc-tagged PARP equilibrate to saturate all binding sites probe and measure signal increase in real-time
>

> > - -

' = Tee

O

<& fibon .

&% therapeutics Wigle et al., Cell Chemical Biology (2020) 23



Cellular Residence Time Analysis by NanoBRET Gives Similar Results to SPR

for Moderately Slow-Off PARP14 Inhibitors

RBN010860 RBN013282 RBN013293
40 80- 80
60- 60/
SPR > 401 2 40;
201 Ky=2nM 201 Ky=2nM
ty,=29 min ty,=19 min
i I I i i 0. R 0. ................................................
-100 0 100 200 300 400 0 1000 2000 3000 4000 0 1000 2000 3000 4000
time (s) time (s) time (s)
—~ 200
=
m .
£ 150 Cellular half-life
‘6’ -+~ RBNO010860 1 min
NanoBRET + 100 -=- RBN013282 14 min
o = RBN013293 12 min
50 = DMSO
(14
m
0 T T 1
0 20 40 60
::: !;Ieppgu)fps Time (min) Wigle et al., Cell Chemical Biology (2020)



Cellular Residence Time Analysis by NanoBRET Gives Similar Results to SPR
for Very Slow-Off PARP7 Inhibitors

RBN010860 RBNO011364 RBN012337
30 61 101
/\\
4 S _ M
20 X M‘b 5
SPR = 2 . =
10 21 K;=5nM Ky=0.2 nM
ty,=82 min , )= ty,=216 min
ol. 01 .ﬁ/ ........................................... ) RERAE N """""""""""""""""""
-100 0 100 200 300 400 0 1000 2000 3000 4000 0 | 1000 2000 3000
time (s) time (s) time (s)
p— 80_
- |
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£ 60+ -+ RBNO010860
o ) -o- RBNO011364
NanoBRET © 40- -+ RBN012337
E -+ DMSO
w 207
(0’
(1]
0 T T T T T | '
0 20 40 60
s Tibon Time (min) o
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NanoBRET Probe for polyPARP Enzymes

Designed a potent PARP1/3 probe

PARPSb/PJ-34
[PDB: 4BJB]

RBN011829 RBN012148
Parent cellular NanoBRET probe

q
HN_ O HN__O
¢ ¢

HN

~ -
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SPR confirms probe binds
to PARP1 and PARP3

ésf
$§$
¢ @

o [

PARP2

PARP3 .

PARP4

PARP5a .

PARP6

PARP7 Kq (UM) <0.1
PARP8 0.1<Kq (UM) <1
PARP9 1<Ky (UM) <10
PARP10 Kg (LM) > 10

PARP11

PARP12

PARP13

PARP14

PARP15

PARP16

Comparison of NanoBRET &
enzyme inhibition assay
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Off-The-Shelf NanoBRET Probes for PARP1 Also Available
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BRET Ratio (mBu)

PARP1-NanolLuc

407 m Tracer Only

Tracer + excess
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Measuring monoPARP Enzyme Inhibition in Cells: The Next Frontier

Developed self-modification :
enzyme assays

Potent inhibitors discovered
using self-modification enzyme
assays used to generate active

site probes for TR-FRET and

NanoBRET assays

New anti-MAR/PAR antibody
mmmmm) obtained and cellular MARylation
assay development initiated
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Characterization of a Novel Antibody that Binds to MAR & PAR

MAR/PAR antibody gives more robust signals than protein-based reagents in spot blot

Pan-ADPr Mono-ADPr

MAR/PAR

PARP1 . 50000
ADPr-gﬁgg; o > E::_: mm Pan-ADPr
o @ ¢ o— i :'::: =
ADPr-PARP3 ° & @ §40000 E-::.:E: Mono-ADPr
CT S ® o ® | 4 == MAR/PAR
ADPr-CT [ . i T AER00 a5 e
H3 [ N el s
® w S 20000 — e
ADPr-H3 ° £ B e
BSA-peptide 8 S e e
-peptide g ° Z 100001 5 e
ADPr-BSA-peptide |’ CINC) s o
BC-peptide I ® o ol N e BSOS . e
ADPr-BC-peptide |8 o ADPr-PARP1 ADPr-PARP3

Protein stain or goat anti-rabbit IgG

Pan-ADPr

Pan-/DP e Ar from the archaebacteria Archaeoglobus fulgidus fused to rabbit 1gG macrodomai
acr omains
* Binds MAR and PAR

I.Vlono-ADPr A i‘ WWE domains

Macrodomain of human PARP14 fused to rabbit IgG o\
* Binds MAR only 77 e, ~ PBZs
MAR/PAR . €@

+ Rabbit IgG antibody &P N

 Binds MAR and PAR “

o * Not available until 2018
e Tibon

&% therapeutics Lu et al., Biochemical Pharmacology (2019)



MAR/PAR Antibody Binds MARylated Substrates with Higher Affinity than
MAR “Reader” Protein Domains

MAR “Reader” Protein Reagent

MAR/PAR antibody

RU RU
45 - 80T -
K, =5 uM *7 K4=02uM .
*1 401 /‘T"—
. @ 75 = 1 et
MARYylated peptide : : %0 el ==
@ 154 HE ] 207 E,zu
g B £ 1ol j s =
" mEU L £ 5 5 I:I T -W—E‘-D 0 50 100 150 200 250 300 350 400
-5 t t t t t Tm: i =10 t t t — t i
-Z2e-5 0 285 4e8 Be5 Bef le-5 1.2e5 -Z2e-5 0 Z2e-5 4ef Bes5 2ef le-5 1.2e-5
Conc M Conc M
RU RU High affinity binding detected
10l No binding detected =0 (data not fitted)
a0 } 7
I d o 60 1 = 07
& 4 &
MARYylated BSA E ol g a0l
€ 201 g 107 \
0 :p.:ﬂﬂé () e \
=20 1 =10 t
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-0 0 50 100 150 200 250 300 350 400

Time 5

-0 0 50 100 150 200 250 300 350 400

Time 5

MAR/PAR antibody
binds with higher
affinity in SPR assay

Evidence of context-
dependent binding
for MAR “reader”
protein reagent



Overexpression of MonoPARPs Leads to Differential MARylation Banding
Patterns on MAR/PAR Western Blot

Overexpression of catalytic domains Overexpression of full-length PARPs
A549 Hela SK-MES-1 A549
Catalytic domain PARP10 PARP12 PARP15 PARP10 PARP12 Fulllength PARP7 PARP10 PARP12
Doxycycline -  + - + - + - + - + Doxycycline -  + - +

250 kDa-]

150 kDa-

100 kDa-
75 kDa-

MAR/PAR
+ SBP 50 kDa-

37 kDa-

25 kDa-
20 kDa-

B-actin

-

1

* Not all PARPs lead to MAR changes under these conditions
e Cell-line and construct dependencies observed

o
«i Tibon

*"@% therapeutics Lu et al., Biochemical Pharmacology (2019) z



MAR/PAR Antibody Enables Multiple High-Throughput Methods of
Detecting Inhibition of PARP7 Enzymatic Activity in Cells

Increase in MAR observed after

. Conversion to In-Cell Western: Compound Dose Response by ICW Format
PARP7 stable overexpression by Western R ¢ Sienal Wi P P y
PARP7i -+ Optimization of Signal Window Compound Compound
6-
cPeESassooden . L 2 & . X 2 R B
_ 2 I 2 2 2 R R R nmesmm™an
5 MAR/PAR Ab / 2° Ab Y L L L L LI Y
2 COOCCOTOOR00ODOOERDON
o 4 Il 1:1000/1:1000 copoen0 coeDE000
c A F R R R B osansaenn
% 5 Bl 1:4000/1:1000 ‘ TITIIYTI L TTITIIL)
— - B 1:1000/1:2000 e it odpmthad
S 2 Bl 1:4000/1:2000 eooecoe d$eooces
= YT LY CY T L1
0 T TII L coocoe®

o0Rseee *eo90S
Seeeowe jvedoee
seoeeaee eodevavaees
2% R-2-R-] 0900800 NS

MAR/PAR -- DNA

MAR Ab + anti-B-actin

Conversion from ICW to Immunofluorescence
(IF) on High Content Microscope

Conversion to High Content Microscope

Robust Measurement of MAR Inhibition by IF

1201
o 1
o p
c 100
S 0.1
o 14
s - 807
o o
<} = 601
5 0.017 2
— =
o c 401
c =
S 0.001 N
£ 207
E
0.0001 0 1
0.0001 0.001 0.01 0.1 1 1
20"

In-cell Western
Compound, gM
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PARP7 NanoBRET Assay Correlates with Cellular Enzyme Inhibition and
Phenotypic Screening Funnel Assays

NanoBRET vs. Biochemical Cellular Enzyme Inhibition vs. NanoBRET Phenotypic vs. Cellular Enzyme Inhibition
s = 10 S 10
3 < ER
Kk 1 g 3
= 01 = O o041
= % 0.1 ot
L = ~
o 0.01 e 0.01 o 0.01
% ’ < ) I
< 0.001 ’ 5 0.0014 - 6- 0.001
© ’ P
Z0.0001 HKrrrma—rrrrm— < 0.0001 Z 0.0001
0.0001 0.001 0.01 0.1 1 10 0.0001 0.001 0.01 0.1 1 10 0.0001 0.001 0.01 0.1 1 10
Biochemical IC5, (M) NanoBRET ICg, (nM) MAR/PAR ICW IC5 (pM)
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BEACON™* Platform Generates Suite of Screening Assays for PARP Family

@ Biochemical - DELFIA
© Biophysical - TR-FRET

‘ Biophysical - SPR

() X-Ray crystal structure

o Cell biophysical - NanoBRET

O Cell MARylation/biochemical assay

6 Potent and selective tool inhibitor
* Literature tool inhibitor
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BEACON™ Platform Generates Selective Inhibitors Across the Entire
PARP Family

Target IC5, (LM) PARP | PARP | PARP | PARP | PARP | PARP | PARP | PARP | PARP | PARP | PARP | PARP | PARP | PARP | PARP
PARP 20 1 2 3 4 5b 6 7 8 9 10 11 12 14 15 16

PARP1 0.001
PARP3 <0.001
PARP5b 0.003
PARP7 <0.003
PARP10 0.008
PARP11 0.03
PARP12 <0.008
PARP14 <0.003
PARP16 0.1

monoPARPs Pan inhib

* PARP1 inhibitors do not inhibit monoPARPs PARP ICs, (M)
* No potent and selective monoPARP inhibitors existed in the literature prior to Ribon - -
* Ribon has developed multiple selective monoPARP inhibitors <0.003 04 >50
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Targeting Stress Support Pathways: Activating Both Tumor Intrinsic Killing
and Activation of the Immune System

Q.gi@@—ﬂ

W

Cancer cells (@) must balance Inhibiting (\/) stress support ... leading to extrinsic activation of the
cellular stresses (*) with : pathways initiates a tumor- immune system (_( ), adding stress
stress support pathways (.) - intrinsic effect on proliferation... and enhancing tumor killing ().

in order to proliferate.
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RBN-2397, a Small Molecule Inhibitor of PARP7: Eliminates Stress Support in
Tumors and Activates Anti-Tumor Immune Response

* PARP7 is a stress-induced protein and is amplified in multiple tumor types including squamous
carcinoma of the lung and head and neck cancer

RBN-2397 is a potent and selective inhibitor of PARP7 and causes complete regressions and anti-

tumor immunity in preclinical tumor models by restoring nucleic acid sensing and induction of
interferon signaling

evidence of clinical activity

PARP?7 is genetically amplified in
several cancer indication (TCGA)

100

75

50 --

CNV Samples (%)

25

Squamaous cell
carcinoma of
lung (SCCL)
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Endocernical
squamaous cell
carcinoma
[CESC)

B Amplification (==2 copies)

I Gain (>= 1 copy)

Crvarian
carcinoma
[ow)

Source: TCGA

Head & neck
squamaous cell
carcimoma
{HNsCE)

Esophageal
carcinoma
(ESCa)

RBN-2397 inhibits PARP7 and restores
nucleic acid sensing and Type |

interferon expression

Cancer cell

RBN-2397

IFN

Uncloaks the
tumor cells
and recruits
immune cells

Arrest of cell growth

RBN-2397 is in a phase 1 clinical trial in cancer patients and is well-tolerated with preliminary

RBN-2397 causes dose-dependent
complete regressions in preclinical

tumor models
mﬁ
s 25007
£
o 20004
E - Vehicle QD x 28
% 15004 -s RBN-2307 3 mg’kg QD x 28
> -o- RBN-2397 10 mg/kg QD x 28
€ 1000- s~ RBN-2307 30 mg/kg QD x 28
5 s RBN-2387 100 mg/kg QD x 28
E 500+ - RBN-2397 300 mg/kg QD x 28
[
s o

0 4 8 12 16 20 24 28

Time (d)
NCI-H1373 human lung cancer xenograft



summary

BEACON* Platform contains suite of de novo biochemical and biophysical assays for monoPARP
enzymes that do not rely on knowledge of the substrates for each enzyme; assays correlate well with
each other

» Self-modification enzyme assays of immobilized protein detected by DELFIA

* SPR assays

* NAD*-competitive active site probes

e Detected in vitro by TR-FRET
e Detected in cells by NanoBRET

Newly available MAR/PAR antibody enabled observation of changes in global MARylation detected by
in-cell Western and immunofluorescence when monoPARP enzymes were overexpressed

e Assay does not require knowledge of substrates

* Correlates with phenotypic effect as shown with PARP7 inhibitors in NCI-H1373 cells

* Screening platform used to develop tool compounds for multiple monoPARP enzymes, including

«¢2 fibon

PARP7 inhibitor (RBN-2397) in phase 1 clinical trial in oncology
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