@ arrowhead

pharmaceuticals



Pulmonary R&D Day, May 26, 2022

Welcome and Infroductions

Vince Anzalone, CFA
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Safe Harbor Statement

This presentation contains forward-looking statements within the meaning of the "safe harbor"
provisions of the Private Securities Litigation Reform Act of 1995. These statements are based
upon our current expectations and speak only as of the date hereof. Our actual results may
differ materially and adversely from those expressed in any forward-looking statements as a result
of various factors and uncertainties, including, without limitation, our developmental stage and
limited operating history, our ability to successfully and timely develop products, enter into
collaborations and achieve other projected milestones, rapid technological change in our
markets, demand for our future products, legislative, regulatory and competitive developments
and general economic conditions. Our Annual Report on Form 10-K, recent and forthcoming
Quarterly Reports on Form 10-Q, recent Current Reports on Forms 8-K, and other SEC filings discuss
some of the important risk factors that may affect our ability to achieve the anficipated results, as
well as our business, results of operations and financial condition. Readers are cautioned not to
place undue reliance on these forward-looking statements. Additionally, Arrowhead disclaims
any intent fo update these forward-looking statements to reflect subsequent developments.
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Agenda

10:00-10:06
10:05-10:15
10:15-10:35
10:35-10:50
10:50-11:20
11:20-11:40

11:40-11:55

11:55-12:15
12:15-12:25
12:25-12:35
12:35-1:00
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Welcome and Infroductions — Vince Anzalone

Overview of Arrowhead — Chris Anzalone

Non-clinical Pharmacology — Erik Bush

Non-clinical Toxicology — James Hamilton

Mucins in Obstructive Lung Disease — Mario Castro

RAGE: Pulmonary Inflammatory Disease — Matthias Salathe

Break to Serve Lunch

Clinical Development — Javier San Martin
Market Research and Opportunity — Anjli Warner
Concluding Remarks — Chris Anzalone

Q & A — Panel
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Pulmonary R&D Day, May 26, 2022

Overview of Arrowhead

Chris Anzalone, PhD
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~4 Y% years ago we had an R&D Day to infroduce TRIM™

« The prior year we discontinued the DPC Platform
« QOur stock was trading ~$3.00
| showed the following slides about the Hubble telescope
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Hubble Telescope

Big Dipper

L

North Star
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Tha Big Dipper
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We developed tools to enable us to see what others could not

« We used them to develop the TRIM™ platform

« Highly potent RNAI friggers
« |Important new hepatocyte-directed drug candidates
 The possibility of getting outside the liver

« Today's presentations are an outgrowth of that

« Expanding RNAI: taking it fo where unmet medical needs are
» Also an expression of our commitment to continuous innovation
« We leamed from our first clinical pulmonary program

« Inlessthan 1 year after we stopped treating patients with ARO-ENaC,
we expect to start dosing human subjects in our 2 new programs

arrowhead 12
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Today, | hope you walk away with the following messages

» The targets we are addressing are important and potentially powerful

« Substantial unmet medical need persists
« Our non-clinical data suggest that we have a good shot at success

« QOur clinical plan is appropriate and achievable

« We're just getting started: with the pulmonary platform, potential for
many important medicines
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Non-clinical Pharmacology

Erik Bush, PhD
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TRIM™ Platform for Pulmonary Delivery
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Algorithmic approach to sequence
design and selection is unchanged

» Avoid microRNA and off-target knockdown while
maximizing on-target activity

» Enhanced focus on early compound screening in
non-GLP inhaled tox studies

Enhanced modification chemisiry
(ARO-RAGE)

« Maximize duration of knockdown, minimize
dose frequency

avpfé small molecule targeting ligand
drives epithelial cell uptake
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TRIM™ Platform for Pulmonary Delivery

Murgia et al. Advanced Drug Delivery Reviews 124 (2018) 82-87
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Physicochemical properties
compatible with mucus transit

Mesh pore size 100-200 nm

Small size (3-10 nm) Respiratory viruses, mRNA-
LNP ~100 nm
. Anionic compounds minimize
Net negative charge electrostatic interactions with
MuUCUS
Soluble

Evidence for efficient delivery through

airway mucus
* In vitro uptake through mucus layer in cultured
human airway cells

 Efficient in vivo delivery and activity in models of
airway mucus hypersecretion

Pulmonary R&D Day May 26, 2022
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Targeting RAGE for Inflammatory Lung Disease
Rationale

* Pro-inflammatory pattern recognition receptor

— Abundant in alveolar epithelium Receptor for advanced
— Low extrapulmonary RAGE; induced by inflammation glycation end-products
* Many pro-inflammatory ligands: sugar-modified
proteins & lipids (AGEs), immune cell “alarmins” oe  PAGE At
(HMGB1, S100 proteins) 8100 O |

proteins
"-—-..,_1

\ Amyloid

LPS

« Signaling culminates in cytokines, mucin, ROS, RAGE
« Amplifies/perpetuates chronic inflammation
KO phenotype

— Complete physiological and histological protection from allergic A gt

------
f T
g N

asthma
— Protection ALI/ARDS & viral inflammation
- Difficult fo drug with small molecules v
* Full-length receptor cleaved to release soluble Ras/MAPK NF-xB JAK-STAT

sRAGE (circulating biomarker of target engagement) gl il

Kidney International (2012), 82, 733-734
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Deep and Sustained Lung RAGE Silencing After Single Inhaled
0.5 mg/kg Dose of RNAI Trigger Conjugate in Rafs

saline trigger

-o— |ung RAGE mRNA
- serum sRAGE protein

Relative expression

0-0 " || " 1 —i I v I
0 10 20 30 40 20 60

Days post-dose
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Silencing RAGE Limits Inflammation in a Rat Model of Allergic
Asthma
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A Single Inhaled Dose of ARO-RAGE Silences >90% of
Pulmonary RAGE mRNA in Cynomolgus Monkeys

e Saline = ARO-RAGE 1mpk
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Kasaharas, et al,, A5013, ATS 2022
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ARO-RAGE Dose-Response in Cynomolgus Monkeys

Cyno lung RAGE protein expression
4 weeks post-inhalation (single dose)

o
ARO-RAGE deposited dose (mg/kg) G 1.0
saline 0.13 0.2 0.31 0.47 %
: - G— e ...-ﬂ?.l éo_s- ~90% pI’OTeiﬂ
" SRS < G — E reduction
2 0.0 T T T  E—

=
o

0.1 0.2 0.3 0.4 0.5
ARO-RAGE PDD (mg/kg)
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Silencing Pulmonary RAGE with Subcutaneous RNAI Trigger
Conjugate Administration

Subcutaneous ARO-RAGE may potentially provide another route
of adminisiration option for patients and physicians

Rat whole lung RAGE mRNA expression Rat whole lung RAGE mRNA expression
1 week after single subcutaneous injection 15 mg/kg subcutaneous injection
1.5-
®
g : °o®
= 1.0
@ s 171°
Qo no ligand trigger @ o
T [ Y. ... ......o..ocooeuieiacanion iae e a s (30 mg/kg) 2
X >
[} ) ]
> 2 o059
5 5
Q 0 )
o { w0 -90%
A |
——r 0.0 | | FI'I
20 25 30
Dose (mglkg) saline 1 dose QTWx3
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Subcutaneous Administration Achieves Deep and Sustained

Reduction in RAGE Expression

Q2W subcutaneous

Single inhaled aerosol dose (0.5 mg/kg)

v Day
1
1

0}
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Saline

100

50

%change of sRAGE vs saline control
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sRAGE (% saline control)

Trigger
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sRAGE (% saline control)

100

50

- saline
-4 15 mglkg
-4 10 mg/kg
-4 5mgl/kg
-4 2.5mgl/kg

Vv Day W v
15 29 4I3 ) 57 7|1 8|5 929 113
-@- saline
-o- 15 mg/kg
-@- 10 mg/kg
-&- 5mgl/kg
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Improved Pharmacodynamic Response with Next
Generation Pulmonary Drugs: RAGE trigger vs ARO-ENaC

ARO-ENaC: 2 x 0.7 mg/kg (Day 1 and 2)
RAGE trigger: 0.5 mg/kg (Day 1)

v
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Targeting MUCSAC for Severe Asthma
Ratfionale

Gel on liquid
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Am J Respir Crit Care Med 2016,194. 1296-1299
Lancet Respir Med 2019, 7. 20-34
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Targeting MUCSAC for Severe Asthma
Rationale

The Journal of Clinical Investigation BRIEF REPORT

Healthy Asthma
Epithelial tethering of MUCSAC-rich mucus impairs
mucociliary transport in asthma

Ciliated cell MUCSB cell
Luke R. Bonser," Lorna Zlock,? Walter Finkbeiner,? and David ). Erle’ r
"Lung Biology Center and “Department of Pathology, UCSF, San Francisco, California, USA. ﬁ

The development of pathologic mucus, which is not readily cleared from the airways, is an important contributor to the
morbidity and mortality associated with asthma. It is not clear how the major airway mucins MUCSAC and MUCSB are
organized within the mucus gel or how this gel contributes to airway obstruction in asthma. Here, we demonstrated that
mucus plugs from individuals with fatal asthma are heterogeneous gels with distinct MUC5AC- and MUC5B-containing
domains. Stimulation of cultured human bronchial epithelial cells with IL-13, a key mediator in asthma, induced the formation
of heterogeneous mucus gels and dramatically impaired mucociliary transport. Impaired transport was not associated with
defects in ciliary function but instead was related to tethering of MUCSAC- containing mucus gel domains to mucus-producing

cells in the epithelium. Replacement of tethered mucus with untethered mucus restored mucociliary transport. Together, our
results indicate that tethering of MUCSAC-containing domains to the epithelium causes mucostasis and likely represents a
major cause of mucus plugging in asthma.

Easily transportable mucus gel MUC5AC cell
J. Clin. Invest. 2016;126(6):2367-2371
J. Clin. Med. 2017, 6, 112
J. Clin. Med. 2019, 8, 1955
Am J Respir Crit Care Med 2009,180. 388-395,
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Targeting MUCSAC for Severe Asthma Rationale

/ Nar Cantmun. ; 6: 6281. doi: 10.1038/ncomms7281.
The polymeric mucin Muc5ac is required for allergic airway MUCS5AC KO mice proiec’red
hyperreactivity from airway
Christopher M. Evans'-’, Dorota S. Raclawska', Fani Ttofali', Deborah R. Liptzin?, Ashley hyperresponsiveness during

A. Fletcher', Daniel N. Harper', Maggie A. McGing', Melissa M. McElwee?, Olatunji W. lat h [ . .
Williams?, Elizabeth Sanchez®, Michelle G. Roy?, Kristen N. KindrachukS, Thomas A. are-pnase ailiergic aiwrway

Wynn?, Holger K. Eltzschig®, Michael R. Blackburn’, Michael J. Tuvim?, William J. -
Janssen'®, David A. Schwartz', and Burton F. Dickey® / response (hours / dqys pOSt
challenge)

/ Airway resistance

Aspergillus (AOE) allergic mice .
48hppoit_chf,,,enge (late phase) Muc5ac*/* Muc5ac-/- » Inflammatory mediators

promote MUCSAC expression
and secretion

+/+ PBS O(7)
| ++ACE®(7)
-/~ PBS O(7)
-~ AOE®(7)

» Reflects clinically important
prolonged effects of allergen
exposure experienced by
asthma patients

ARpy (em H,O s miT)

0103 1 3 10
MCh (mg mI)

Nat. Commun. 2015, 6:6281
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Silencing MUCSAC Expression in a Mouse Model of Allergic
Asthma

Mouse dallergic asthma models: HDM, IL-13 MUCS5AC protein (IHC)

MUCS5AC mRNA

1.5
. %k %k %k k
= > 224 fold
X2 10- e~
Q J - Saline ]
T O
s
o X i
S 2 054
=g - 83% KD
7 | ] = |
0.0——==eee T L
Saline Saline Trigger
L I
+ Saline + HDM

/0-90% silencing of induced MUCSAC expression (similar result in cynos)

Nicholas, et al,, A5491, ATS 2022
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ARO-MUCSAC Preserves Airway Function in a Sheep Model

of Allergic Asthma

Late Phase Response
(4-8 hr post-ascaris challenge)
ARO-MUCS5AC dose-response

-

(<]

o
|

-8= Pre-dose baseline
m- 0.25 mg/kg
== 0.5 mg/kg

=¥= 1 mg/kg

-

o

o
1

(44
o
1

o
T |

Lung resisistance
% above prechallenge baseline

4 5 6 7 8
Time post-challenge (hr)

Sensitized sheep
challenged with inhaled
nematode antigen
provokes allergic asthma
airway response

Bronchoconstriction

Nicholas, et al,, A5491, ATS 2022
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Immune cell
recruitment
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Breath units carbachol

to produce PC,q

N w
o o
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o
PUR T T T |

Airway Hyperresponsiveness
(24h post-challenge)

B 24h pre-ascaris challenge
B 24h post-ascaris challenge

Untreated ARO-MUC5AC

RISC-loading blocked version of
ARO-MUC5AC is inactive

Mucus Responds to
hypersecretion standard-of-care
(airway occlusion) therapies
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Targeting MUCSAC for Mucoobstructive Lung Disease

Rationale

Patients with

Patients with

2000 1
£
£ 60004
s
2
<
£ 4000-
@
v
<
o
v
£ 2000-
v
S
: j
VE
Healthy Persons  Patients with Patients with
(N=69) COPD (N=359)  NCFB (N=99)

N Engl J Med 2019;380:1941-53

Am J Respir Crit Care Med 2020; 201: 661-670

N Engl J Med. 2017; 377(10): 211-922

Am J Respir Cell Mol Biol. 2022 Apr 29. doi: 10.1165/rcmb.2021-03590C
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CF (N=20)

PCD (N=42)
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COPD (induced sputum MS assay)
« MUCDH5B increases 3x
« MUCS5AC increases >10x

NCFB (induced sputum MS assay)
« MUCDS5B increases 6x
MUCS5AC increases 17x

CF (induced sputum MS assay)
« MUCDS5B increases 8x
« MUCS5AC increases 30x

30



Targeting Matrix Metalloproteinase 7 (MMP7) tor IPF
Rationale

« Secreted endopeptidase expressed by injured
epithelia

« One of 24 MMPs in gene family with diverse

f ) o Signal Peptide Minimal Gelatin-binding
UnCTlonS I:l Pro Domain ? %

« Highly overexpressed in IPF patients Q Catalytic Domain
° leiddfed IPF biomquer: Serum Gﬂd BALF MMP7 ¢ Hemopexin Domain

correlate with disease severity and progression 0 Fironscinbindngste Transmembrane  GPlanchored  Furin-activated
« Multiple roles in IPF pathogenesis: Promotes l] S

inflammation, aberrant epithelial repair and

fibrosis O GPI Anchor
«  MMP7 knockout well-tolerated & mice protected [ FurinCleavage Site

from bleomycin injury
° qud to drug: CG-I-Gly-hC domoin homO|Ogy G Matrix metalloproteinase (MMP) protein domain structure

barrier to isoform-specific MMP7 inhibitors
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Silencing MMP7 Expression in Rat Bleomycin Injury Model of IPF

Day 1 Day 14 Day 20 Day 28 Day 42
1.4 mg/kg bleomycin harvest harvest

inhaled trigger

Rat lung MMP7 mRNA

150

s Day 28 Day 42

4 100 u

=3

w T -62% -63%

2

E 50— l : T

©

: I

) T

0 exdes -i— ° i_
Bleomycin: — + + + +

MMP7 trigger. — — + — +
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Silencing MMP7 Limits Lung Fibrosis in Rat IPF Model

Ashcroft pulmonary fibrosis score

100
9
QQ
o
(]
T 50
(<]
2
[++]
o
0
MMP7 Trigger - - + - ol
Bleomycin - + + + +

Day 28 sacrifice Day 42 sacrifice
Bl Severe (>=5)

B Moderate (4)
B Mild (0-3)

Blind scoring by external CRO
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Silencing MMP7 Reduces Inflammatory Cell Infiltration in

Rat IPF Model

BAL neutrophils
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Gill et al., AJRCMB, Vol. 55, 243-251, 2016
Lietal., Cell, Vol. 111, 635-646, 2002
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BAL eosinophils
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ARO-MMP7 Silences MMP7 Expression in Cynomolgus
Monkeys and Human Lung Tissue

Cyno lung MMP7 mRNA expression Human lung slice MMP7 mRNA expression
N=3 cynos/group; multiple lung regions 1 week treatment ARO-MMP7
5= 2.0-
c c
'9 4- ° .g 1.5= _O_
7 o
8 H Similar reductions in MMP7 protein S
S 3- s confirmed in BAL samples (target a5 1.0+ )
IL< s engagement marker) ) l
= -82%
> 7 647 : g % Lo
= = -64% & I'l'l -90% olo
8 17 Ve 0.0 . ;
2 I%_I Control 0.1:M 0. 3HM M 1uM 1M
L ]
0 | Neg Blocked
Saline 0. 24 0.66 1 10 7 ARO-MMP7 ligand
ARO-MMP7 mg/kg PDD Additional nonclinical data will be presented

at ERS meeting (September 2022)
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Respiratory Virus Discovery

« Platform allows direct silencing of viral gene expression
« Programmable antiviral therapeutics for existing and emergent diseases
« ARO-COV candidate vs. SARS-CoV-2; lead optimization in progress

« Pipeline of additional respiratory virus candidates in discovery

arrowhead
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Preclinical Pharmacology Summary

e ARO-MUCS5AC and ARO-RAGE are candidates for muco-obstructive
and inflammartory lung diseases

« New platform designs offer improved potency, duration, and potential for
subcutaneous as well as inhaled delivery

« Expanding therapeutic area opportunities into pulmonary fibrosis (ARO-
MMP7) and respiratory virus (ARO-COV)

arrowhead

uuuuuuuuuuuuuuu

Pulmonary R&D Day May 26, 2022

37



Pulmonary R&D Day, May 26, 2022

Non-clinical Toxicology

James Hamilton, MD
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ARO-ENaC Voluntary Hold Based on Preclinical Findings
Despite Clean Safety Profile in Clinic

No safety signals identified in the AROENaC1001 Phase 1/2a clinical study

— 24 healthy volunteers, each received doses D1, 2, 3
— 4 CF patients, each received doses D1, 2, 3 then D22, 23, 24

ARO-ENaC showed no evidence of adverse effect on:

—  Lung function (FEV,)
Oxygen saturation
Chest x-rays
Respiratory AEs/SAEs

Adverse local lung effects seen in chronic (6-month) rat and NHP (?-month) GLP
toxicology studies

—  NHP groupsreceived Day 1, 2, 3 dose administration every two weeks
—  Rats
* Most groups received Day 1, 2, 3 dosing every two weeks
« Onerat group received single dose every two weeks. This exposure level was the rat NOAEL.

Due to histopathologic changes noted in chronic rat study, the ARO-ENaC clinical
study placed on voluntary hold

Pulmonary R&D Day May 26, 2022
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Mechanism Underlying ARO-ENaC Chronic Toxicology Findings:
Lung Macrophage Overload

Particulate Lung Macrophage Overload — studied for Over 40 Years (Morrow, 1988)

- “A condition of impaired macrophage mediated clearance of particles in the lung following
prolonged high-dose exposure to poorly soluble particles (PSPs) of low inherent toxicity” (Bevan et
al, 2018)

« With increasing amounts of inhaled material, excessive macrophage stimulation leads to

recruitment of other inflammatory cells and can eventually produce secondary tissue damage
(ECETOC, 2013 and 2016; ILSI, 2000)

« Inflammatory effects are due to a generic particle response for which thresholds can be established
(ECETOC, 2013 and 2016; ILSI, 2000)

« Histologic findings from chronic rat/NHP tox studies are consistent with literature description of
macrophage overload
— Consulting Pathologist (KOL) - interpretation consistent with macrophage overload

Morrow, Fundemental and Applied Toxicology, Vol. 10, 369-384, 1988
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ARO-ENaC Chronic Tox Findings are Consistent with
Macrophage Overload

ARO-ENaC Chronic NHP
Study

Literature Description of Classic Lung Overload Observation* ARO-ENaC Chronic Rat Study

Enhanced transfer of particles to lymph nodes

Increases in lung weight

Pulmonary Inflammation
» Alveolar macrophage accumulation
» Neutrophilic infiltrate

Alveolar epithelial
» Hyperplasia (increased number of cells)
» Metaplasia (cellular tfransformation)

OXOIXO|O O
P PXOIVO OO

Fibrosis
(Both Low incidence and severity in high dose; non-adverse)
Carcinogenesis No preneoplastic lesions
*European Center for Ecotoxicology and Toxicology of Chemicals. Poorly Soluble Particles/Lung Overload. Technical Report No., 122.
@ arrowhead a1
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Higher Drug Tissue Concentrations Increase Risk of Macrophage
Overload

Based on literature, > 1.0 mg/g lung
concenftration threshold is associated with

10.000 - adverse histological findings

o134
~ >1mg Adverseresponse, hyperplasia
jeTo)
€ 1000 | I o o= —————
o
T  0.100 < 0.1 mg/g lung concentratfion associated with
F- <0.1mg non adverse adaptive non-adverse adaptive response (increased
%0 0.010 response, increasein alveolar alveolar macrophages)
g ' macrophages
—

0.001 -} : : : 1

0 200 400 600 800
Days

Jones and Neef, 2012

Between 0.1 to 1.0 mg/g considered region
of variable findings

@ arrowhead 42
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Less Frequent Dose Administration Decreased Rate of
Adverse FiIndings

Four ARO-ENaC freatment groups: low, mid, high
D1, 2, 3 Q2 wk and mid dose D1, Q2 week.

Chronic Rat Tox Lung Concentrations
of Test Article

1200 No NOAEL in any D1, 2, 3 Q2 wk dosing group.
1.0 mg/g
1000 | - .
»
? e . (I | Lung concentrations of 0.2 to 0.4 mg/g achieved
& 600 o * a NOAEL (mid-dose D1, Q2wk)
c v y » . 4
IR : t o
o & o | ! ' _ h9/g Achieved by decreasing dose frequency from
’ D1 D169 R! [D'I D169 R J D1 D169 R [D‘I D169 : J qu ‘I' 2' 3 Q2Wk io qu 1 QZWk
Low dose D1-3 Mid-dose D1-3 High dose D1-3 || Mid-Dose D1 Q2W
J

Dosing Q28 days or Q90 days even less likely to
induce macrophage overload

@ arrowhead 43
1 pharmaceu ticals
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Lower Cumulative Dose in Chronic Tox Studies Decreases
Risk of Adverse Findings

Chronic ENaC Dose Regimen Expected Chronic MUC5AC Dose Regimen Expected Chronic RAGE Dose Regimen
. 300 300 300
3 250 250 250
%200 200 200
é 150 p ? 15 150
.g 100 ' ' ' 100 100
% . s ¢ : ;_; o' o‘ : o' : 50 o«
S 00 ¥ se? 0@ : : ' o 0 * oo | |
Study Day Study Day Study Day

In ARO-ENaC rat 6-month chronic GLP tox
study: Planned 6-mo rat ARO-MUCSAC and ARO-
« Adverse findings = 100 mg/kg cumulative RAGE dose levels and intervals yield a

dose cumulative dose well below 100 mg/kg where
« NOAEL achieved at the lowest cumulative adverse findings appeared in ENaC study

exposure

€ grrowhead “
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ARO-RAGE, ARO-MUCSAC Phase T-enabling GLP Toxicology Results:
No Adverse Findings at Any Dose

ARO-MUCS5AC ARO-RAGE

e Both rat and monkey received doses e Both rat and monkey received doses
D1, 15, 29 on D1, D29 (Based on data showing longer duration)

* No adverse clinical or histologic  No adverse clinical or histologic
findings at any dose level, top dose findings at any dose level, fop dose
was NOAEL was NOAEL

e Ample safety margin between top e Ample safety margin between top
planned Phase 1 clinical dose and planned Phase 1 clinical dose and
animal NOAEL animal NOAEL

@ arrowhead 45
1 pharmaceut icals
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No Adverse Findings in Rats with 12-month Exposure af
Pharmacologic Dose Achieving > 90% RAGE Reduction

Q70d inhaled 0.5 mg/kg Lung RAGE mRNA
D rat surrogate trigger v. saline Day 170
Y Y Vv Vv Vv vV "
o Day1 71 141 211 281 351 c
= 150 L L L L 1 . .Q ‘
c - Saline (pooled) A
O i . (] 1.0 =— )
o H -= Trigger = '
o | =
W = 1004 o
Qs S
§ S :'t__-J 05 —
? 8 504 9
S
c
= Saline Trigger

+  Well tolerated

* No significant freatment-related adverse changes in labs (chemistry, hematology)

* No significant tfreatment-related adverse histopathological changes at Day 170 (ho evidence of
macrophage overload)

@ arrowhead 46
1 pharmaceu ticals
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ARO-ENaC Experience Helps De-risk Future Chronic Toxicology

Studies

New clarity regarding:

Mechanism of toxicity (pulmonary macrophage overload)

v Understanding correlation between exposure level (dose level and intervals) and
- adverse effects

— Learnings from ARO-ENaC chronic GLP toxicology study inform on need for less frequent doses to
avoid macrophage overload

Improved siRNA tfriggers:

— ARO-RAGE, ARO-MUCSAC acute tox findings compare favorably to GLP/non-GLP inhaled acute tox
studies with other triggers

— Longer pharmacodynamic duration allows less frequent dose administration and a lower cumulative
exposure in planned tox studies, thus less likely to overload lung clearance mechanisms

Available biomarkers allow better understanding of dose response and inform clinical
and chronic tox dose/dose interval selection. This was not available with ARO-ENaC.

@ arrowhead
1 pharmaceu ticals

Pulmonary R&D Day May 26, 2022
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Burden of Asthma in the United States

=25 million Americans have asthma

L

H
o|j00|o
0|100|0
o|l0oQ0jo

More than 11 million people reported
having 21 asthma exacerbation in Almost 1.8 million
previous year emergency room visits

& &

~189,000 hospitalizations More than 3400 deaths

Centers for Disease Control and Prevention (CDC). 2021 (www.cdc.gov/asthma/asthmadata.htm).
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Multiple Unmet Medical Needs in Asthma

Large number of hospitalizations for people with severe asthma every year

Uncontrolled asthma is associated with significant morbidity and mortality
and a high economic burden3

1. Bateman ED, et al. Am J Respir Crit Care Med. 2004;170:836-844. 2. Bateman ED, et al. Eur Respir J. 2007;29:56-62. 3. Chipps BE, et al. J Allergy Clin Immunol. 2012;130:332-342.e10. 4. Chung KF, et al. Eur Respir
J. 2014;43:343-373. 5. Holgate ST, Polosa R. Lancet. 2006;368:780-793. 6. Partridge MR. Eur Respir Rev. 2007;16:67-72. 52
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Our Understanding of Asthma Is Changing
Focus Shifting Toward Disease Mechanisms

Previous - The Evolving
approach challenge . understanding

Patients with similar « Many patients may not respond Clinical differences in
observable clinical or be controlled on therapy treatment response are
characteristics have been that is considered to be the related to underlying
grouped and treated similarly standard of care variations in multiple

* “One size doesn’t fit all” mechanisms
What can be observed What are the potential
and measured clinically? drivers of disease?

The heterogeneity in treatment response has inspired discussion
of a precision approach to care that tailors treatment to the patient

53
Muraro A, et al. J Allergy Clin Immunol. 2016;137:1347-1358. Lotvall J, et al. J Allergy Clin Immunol. 2011;127:355-360.
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Approach to Asthma Phenotyping

T2-High Asthma T2-Low Asthma

Late-onset Obesity-

eosinophilic very
late-onset

_ Smooth muscle-
associated mediated

asthma S asthma paucigranulocytic

Aspirin- (women) asthma

exacerbated
respiratory Smoking-related
disease neutrophilic asthma

)od-onset asthma Adult-onset asthma

Wenzel SE. Nat Med. 2012;18:716-725.
Pulmonary R&D Day May 26, 2022
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Targeting Allergic and Nonallergic Asthma

Goblet cells Pollutants, microbes

Airway
epithelium

Tezspire®

(tezepelumab) . Alternatively
activated
macrophages

Natural killer

. IL-33R @ T cells
R ‘ | Prostaglandin D,
i
L RTH2
(omalizumab) ‘i, Th? (mepolizumab) ¢
Mast cells Ci ir® li b
\ A‘:A" GATA3 inqair® (reslizumab)
xR Na
< Lipoxin A,

3 IL-9

A
\%
y
FASENRA®

Dupixent® X . (benralizumab)

(dupilumab)

IL=interleukin; ILC=innate lymphoid cell; MHC=major histocompatibility complex; TCR=T cell antigen receptor; TSLP(R)=thymic
stromal lymphopoietin (receptor).
Adapted from Lambrecht BN and Hammad H. Nat Immunol. 2015;16:45-56.
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Treatment of T2-Low Asthma

~40%-50% of patients with asthma do not have type 2 inflammation,
but the proportion may be lower in severe asthma

Asthma without evidence for type 2 inflammation referred to as “type
2 (T2)-low asthma”

Treatment options for T2-low asthma:
Tezepelumab
Macrolide antibiotics

Bronchial thermoplasty
?7?

56
Fajt ML, Wenzel SE. Allergy Asthma Immunol Res. 2017;9:3-14.



COPD Is a Major Public Health Problem and Leading
Cause of Disability

¢ More than 20 million Americans have COPD!

¢ COPD prevalence is 6% (females > males)
- 12.7 million diagnosed and 12 million undiagnosed
— Asthma prevalence is 8% (28 million) - NHANES

# Chronic lower respiratory disease (COPD) is now the
third leading cause of death (surpassing stroke)

¢ Second leading cause of disability (first is
heart disease)

¢ Third leading cause of death worldwide
¢ /0% of patients are <65 years old
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Initial Pharmacological Management of
COPD Recommended by GOLD 2022

> 2 moderate
exacerbationsor2 1
leading to
hospitalization

0 or 1 moderate
exacerbations
(not leading to

hospital admission)

FIGURE 4.2

mMRC 0-1, CAT < 10 mMRC 2 2, CAT 210

Pulmonary R&D Day May 26, 2022
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Unmet Need in Muco-Obstructive Lung Diseases

» Key Message.:

— Mucus-directed therapy remains a significant gap in current therapies for
obstructive lung diseases

— There remains a need for disease modifying therapies:

= Biologics improve but do not resolve disease in T2-high asthma patient and are significantly
less efficacious in T2-low asthma

» Effective anti-inflammatory approaches to COPD are lacking

59
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Mucus Hypersecretion Is Central to the
Pathophysiology of Asthma

At Autopsy:

“Pathologically the outstanding feature of the asthmatic lung lies in
the failure of clearance of bronchial secretions” Huber 1922

Mormal

Bronchial casts of the airway from Healthy, Non-fatal Asthma and Fatal
Asthma showing truncation of airways secondary to mucus

Dunican EM, et al. AnnalsATS 2018;15(Suppl 3):S184-S191.

Pulmonary R&D Day May 26, 2022 Unpublished figures
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Mucin Concentration Regulates
Mucociliary Clearance

A Disease Progression
s—
' 4 Normal Mucus stasis Cough
MUCUS LAYER f Muco-obstructive lung disease :
- Airflow Mucin
<. MUC5AC \ > > cr
L * ¥, F i A
- : f -
\/ MUC5B # MCC=0 ym/sec Uk
o X . i . J MCC=50 um/sec :
e 1
MUCUS ;
o~ LAYER Am
ik pCL €l H,O N H,0
e cl
= : )[ ‘n\ EL‘ *’% Accumulation
= - . “ ENaC CACC
; ML‘.’EC4 " 4 > L { (?E?R : Obstruction and infection
. - I
- I
N iy, 1 . Mucin : I > 1‘ 4 Mucin
. - 3 i : ! Mucin
MUC] e S | i I 1 c‘li
2 1 el
= o % 0 g - T \
» ®, ' i
e - I i
v es |
e T TR y :
Na* H20 Na* HZO Na- b Hlo

Mucus layer is composed of MUC5AC and MUCS5B. Thickened mucus
layer slows mucociliary clearance and causes muco-obstruction.

Boucher, NEIM,
2019.

Pulmonary R&D Day May 26, 2022



Muco-Obstructive Disease is Driven by
MUCSAC Upregulation

Cystic Fibrosis

ns

104 —
i wEE
a | . .
2 Lo
COPD Asthma S
=
o 011
&
A MUCSB B MUC5AC é 0.01
P=0.02 P=0.04 P=0.003 P=0.005 100
1000 . ¥ 1000 E 0.001 T T T
H 4 ¥ ] - N HE CF CF-PEx
g 100 % T o - T ]
£ = . -
= . Q E
2 2 : g 104 Non-CF Bronchiectasis
E s 2 3
= 10 v 10 -+ o ]
@ - o
n = o
3 5 5 = 1,000 e
11 in| i -
= 1 = 1 c o =
E
T 100 4
0.1 0.1 g
=3 10
Controls  No COPD Mild-to- Severe Controls  No COPD Mild-to- Severe Q
Who Moderate COPD Wheo Moderate COPD I
Never Smoked COPD Never Smoked COPD g 14
Current or Former Smokers Current or Former Smokers =
0.1

Healthy Bronchiectasis

Muco-obstructive diseases are characterized by increased production of
MUCSAC relative to MUC5B

Kesimer, NEJM, 2017; Lachowicz-Scroggins, AJRCCM, 2016; Batson, AJRCMB, 2022; Ramsey,
AJRCCM, 2020. Pulmonary R&D Day May 26, 2022
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Multiple GWAS Studies Suggest Causal Role
for MUCS5AC in Asthma

C
o 11603634 —100
o

— 20 %5'
__ B 3
Y o
E 2
> =
I 2
[« 1]
g E
=
=
=
=

|

TMEMB0» «+(ENDn  +(HIN + MUCE MUCSAC +  +TOLLP BRSKZ + + DUSPE
H 1 [0 ] | | [=H=0 [ ]
EPSELZ + + PIOD AFZAZ & MUCT + MUCEE-»
[ = ] [ ] 1 ]
TALDOT+ (D151 + LOC255512 +
+ PEDCI TSE._M *

HSE.IET' +

- 195-’.1:'
EF‘I..PJ +

SNORASZ » Three genes omitted

T T T T T
0-8 1.0 12 14 16

Position on chromosome (Mb)

Shrine, Lancet Respir Med, 2019; Pividori, Lancet Respir Med, 2019.
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Goblet Cell Hyperplasia, Excess Mucus Production and
Mucociliary Dysfunction Are Common Features in Asthma

Increased

mucus
production

Airways of patients with fatal asthma?

1. Mauad T, et al. J Allergy Clin Immunol. 2007 64
2. Dunican EM, et al. J Clin Invest. 2018
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Radiographically Detectable Mucus Plugs in Asthma

Dunican E & SARP,. J Clin Invest 2018

Pulmonary R&D Day May 26, 2022
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Persistent Airway Mucus Plugs in Severe Asthma

CT CT 168 subjects with Year 1
Chest Chest

= v and Year 3 CT scans
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Tang M & SARP. AJRCCM 205, Iss 9, pp 1036-1045
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Mucus Plugs: Role in COPD

A A Baseline Year 1
*kk

=0 72%

10 [(@)1)))]
53%

Mucus Score

-
Frequency
[

i

Disease status 30 93%
O Healthy
© Smokers with preserved lung function

OCaPD g Tertie g Jerie2 gy Tertie3
(score 0-1) (score 2-6) (score 7-20)

Dunican E et al Am J Respir Crit Care Med, 2021
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MUCS5AC Upregulation Contributes to Disease

patients with vira nockout mice have augmentation increases
COPD patients with I MUCS5AC knockout h MUCS5AC aug tat
exacerbation experience attenuated airway inflammation viral-induced inflammation in
bat tt ted fl t l-induced infl t
transient spike in MUC5AC following rhinovirus infection mice
] mweseer [ wooe =3 PBS +UV
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40 vl lfﬂmi';’éi”e RVAT -l B3 5AC025mg/mL + UV
*I% * 24h * i |' - EAC 05 mgme"'UV
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. oaion e O Mucsect- = > Lo d|1 I” - PBS +RV
. =1 hour
‘ A= ‘ ‘. T conolmies A oL 1 i B 5AC0.25 mg/mL + RV
samping WT e B 5AC0.5mg/mL+RV
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i &0} = . *:u
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Bassbne Exacerbation 2 weeks B wesks RV-A1 w RV-A1 v Singanayagam, JCI 68
2022.
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MUCS5AC Underlies Key Components
of Disease Morbidity

MUCS5AC
Chronic Basal Production Stimulus-Induced

‘Secreti% Secretion

Chronic airflow
obstruction
(decreased FEV,)
&

Chronic symptoms
(shortness of breath)

“— Airway Inflammation — Disease exacerbations

69
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Mucus-Directed Therapy Represents a Novel
Approach to Obstructive Lung Diseases

Mucus-high Mucus-high

Type-2 low Type-2 high

Inflammation

Mucus-low Mucus-low

Type-2 low Type-2 high

Chest CT mucus scores represent a potential mechanism of
identifying patients with a high mucus burden:

a mUCUS'hlgh PhenOtype Dunican, AJRCCM,
2021.
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MUCSAC is a Target of High Interest for
Obstructive Lung Disease

* Mechanistically implicated in pathogenesis:
— MUCS5AC KO mice protected from allergen-induced airway hyperreactivity
— GWAS data suggest a causal role in asthma

— Mucus plugs made of MUCS5AC contribute to airflow obstruction and
progressive loss of lung function

— Role in augmenting viral-induced inflammation leading to disease
exacerbations

* Novel approach to a component of disease pathophysiology that is
distinct from current therapeutics

 Potential for benefit in multiple muco-obstructive lung diseases:
Asthma, COPD, CF, NCFB, PCD

Pulmonary R&D Day Mayy 26, 2022
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RAGE

Pulmonary Inflammatory Disease
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RAGE:

Receptor For Advanced Glycation End-Products

* AGEs
* S100s
* HMGB1

@ U
« Fibrillar . * U ﬁ

¢ Other alarmins

Multiple ligands

et %r% et
4LLLLLLELELEALAINLLEELELBLL4

mDia1
ROS

Ras/MAPK, Rac/Cdc42, PI3K/Akt, JAK, ERK1/2 SMAD

NFxB, AP-1, STAT-3, CREB, Egr-1

SCHOOL OF
MEDICINE

The .U.l;li;rersi"ry of Kansas
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RAGE - Pulmonary Inflammation
Response to a Range of Stimuli

e

CF COPD Asthma
 IL1p - IL-8 « IL-1P « MCP-1 « IL-5 « [IL-33
 IL-6 « TGF-B « MIP-2 * Neutrophils  IL-13 - Eosinophils

MEDICINE 7

The .U.l;liversi.ry of Kansas

SCHOOL O!/ Perkins et al. Allergy. 2021;76:1350-1366; Waseda et al. Am J Respir Cell Mol Biol. 2015;52:482-491. Bengtson et al. Eur Respir J. 2021;57:2000509.

Pulmonary R&D Day May 26, 2022



Normal . Asth_ma
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T2-type asthma Non-T2-type asthma

|

Allergic Late-onset Very Obesity- Smooth-muscle-

asthma eosinophilic late-onset associated mediated
asthma asthma asthma paucigranulocytic

(women) asthma
Aspirin-
exacerbated
Exercise-induced respiratory Smoking-related
asthma disease neutrophilic asthma
Childhood-onset Adult-onset
asthma asthma

Holgate, S. T. et al. Asthma. Nat. Rev. Dis. Primers 2015 do0i:10.1038/nrdp.2015.25
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MEDICINE 78

The University of Kansas Pulmonary R&D Day May 26, 2022



Lumen

08 NO
°
o _ W)
Eosinophil %o o 0 O3 Neutrophil

Epithelium

AAARARAR A AR A RA R RA AR

Subepithelial
compartment :

Periostin

T /T 17
cell

SCHOOL OF
MEDICINE

The Unt\.l'l:-:rsn:)'r of Kansas

Holgate, S. T. et al. Asthma. Nat. Rev. Dis. Primers 2015 d0i:10.1038/nrdp.2015.25
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RAGE Upregulated in Allergic
Airway Diseases

severe

o Huang et al. Toxicol Lett. 2021;336:57-67. Ferhani et al. Am J Respir Crit Care Med. 2010;181:917-927.
SCHOOL OF
MEDICINE
The University of Kansas Pulmonary R&D Day May 26, 2022



RAGE Ligands are Increased In

Allergic and Neutrophilic Asthma
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RAGE Ligands are Increased In

Neutrophilic Asthma
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RAGE Ligands:

Overview in Allergic Airway Disease
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RAGE: Proximal Inflammation Mediator in

DAMPs and Antigens and
PAMPs % gtherirritants
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RAGE: Necessary for Type-2 Inflammation

RAGE KO Erases Key Elements of the Type-2 Response to Allergens
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RAGE Regulates Key Upstream Alarmins

DAMPs and Antigens and
PAMPs  —*—— other irritants
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RAGE is Necessary for Sustained Signaling by

Multiple Effector C

tok

INES

i i . Eosinophils
200004 EOSinophils 20000 P
* *
E 150004 —* = £ 150001
e T
©
O 10000- S 100004
{ Abnormal Mucus ; <—('
e Production - 5000+
Sustained e . Gob5 \ (L a 5000 m
— Phogpnr::ryiaf:on - 3 Reguianon tMucSac i i e e i e R L { i'| o
. | B Mo o ovietce HANAFIHHH | ) i 0
(Flstate —p TFoxA3\ Mucus genes LA | 1RIRIR | LU L 0 T T T T
. . %FoxM 1E> Chemokines &/ Hyperplasia B8~ B~ RO Rl | AOLR A q', ?‘. é y:‘ qg; ) Qg; )
Rroaz g o § Y 5 > O PP
% 'H"'ﬂ'ﬂ Alleiig gif;f Allergic Airway = ) ) @ N @ N
STATG-responsive Inflammation
~._gene expression ® Q@ w wT RAGE-/- WT RAGE-/-
o|L-13 @ Macrophage
f RAGE © Lymphocyte =
\IL4Re @ Eosinophi - = 20- pStat6 1201 Mucbac __ 259 Muc5b
{IL-13Ra1 & Neutrophil 20 < Lz i < L
Transcription Ciliated Cell % %_1 5- * x = E 100 * = E 201 *
Factor || Goblet Cell TS % < g0 T % < L
@sStat6 Metaplasti SE © 9 154
e 008 g T < 104 $2 60 $e
® Transient _cei i = spithelium L‘IIJJ '(7) g o % T 10+
@@ = Phosphorylation__ -~ Nl 2 __(B!— 6 E 404 5 g
Plat 2 Production e LI = O = o © © .
Staté B X \ / O < T E 20_ o E 5
‘( n Ir. { \._I -I .\ :.I '.I m |_ % ﬁ £ 5 E E ﬁ ﬁ
L DOGOOTA D Noma - — Qo 2 Oot—r—trtr—— Z T
Airway Epithelium @ o — § {‘:D § {‘:D Q@ o g) o \QQ) {sp &9 {(:3
- Normal airway B CO‘B' © CO‘D' b > ?§ > ‘j} T Y & v
T . inﬂa::;aet:gcell % ‘® N Y 9 N4 9 NS @ N @ N
""""""""" WT  RAGE-- WT  RAGE-- WT  RAGE--

SCHOOL OF
MEDICINE

The L.Fnu.l'l:-:rsn:)'r of Kansas

Perkins et al. JACI. 2019; 144:796-808. Perkins et al. Allergy. 2021;76:1350-1366

87

Pulmonary R&D Day Mayy 26, 2022



RAGE is Implicated in T2-Low Inflammation
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Current Treatment Recommendations

Asthma

SCHOOL OF

MEDICINE

.'I.'he University of Kansas

AGES 12+ YEARS: STEPWISE APPROACH FOR MANAGEMENT OF ASTHMA

Int:;?:‘:::m Management of Persistent Asthma in Individuals Ages 12+ Years

Treatment

Preferred

PRN SABA

{ Daily low-dose ICS
: and PRN SABA

P or

PRN concomitant
1 ICS and SABAA

i Daily and PRN
i combination
i low-dose ICS-
i formoterol A

i Daily and PRN

: combination

: medium-dose

i ICS-formoterol 4

: Daily medium-high : Daily high-dose
i dose ICS-LABA +
: LAMA and

i PRN SABA A

1 ICS-LABA +

: oral systemic

: corticosteroids +
: PRN SABA

Alternative

i Daily LTRA* and
| PRN SABA

for

i Cromolyn,” or

: Nedocromil,” or

: Zileuton,” or

: Theophylline,” and
{ PRN SABA

{ Daily medium-
: dose ICS and PRN
: SABA

for

: Daily low-dose
{ICS-LABA, or daily
i low-dose ICS +

: LAMA, A or daily

: low-dose ICS +

{ LTRA,* and

{ PRN SABA

or

i Daily low-dose ICS
i + Theophylline* or

: Zileuton,* and
: PRN SABA

: Daily medium-
: dose ICS-LABA or
¢ daily medium-dose :
| ICS + LAMA, and
i PRN SABAA

or

i Daily medium-

i dose ICS + LTRA,”

. or daily medium-

: dose ICS +
Theophylline,* or
: daily medium-dose :
¢ ICS + Zileuton,* :
and PRN SABA

! Daily medium-high
: dose ICS-LABA

or daily high-dose

| ICS + LTRA," and
. PRN SABA

Consider adding Asthma Biologics
(e.g., anti-IgE, anti-IL5, anti-IL5R,
anti-1L4/IL13)**

: Steps 2-4: Conditionally recommend the use of subcutaneous :
: immunotherapy as an adjunct treatment to standard pharmacotherapy :
:in individuals = 5 years of age whose asthma is controlled at the :
¢ initiation, build up, and maintenance phases of immunotherapy 4

Consider adding Asthma Biologics
(e.g., anti-lgE, anti-IL5, anti-IL5R,
anti-IL4/1L13)**

89
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Current Biologics —

Severe Asthma

GG Brusselle, GH Koppelman. N Engl J Med 2022;386:157-171.

SCHOOL OF
MEDICINE

The .U.l;li;rersi"ry of Kansas

A Type 2-High Asthma B
Allergic asthma Eosinophilic asthma
B ) W Charcot-Leyden
“ A - Eosinophil granules crystal
. v/ ’ w \ DNA strands |
Eosinophils Y . 7\ .
- TRy AF ™ g
-‘ ) 13 ETosis h T
} A - Mucous plugging  +
Pollutants, viruses, bacteria
NO
”~ “-| - — - =\-.'_:._ !
\ - —
4
EPITHELIUM ” INOS Goblet TasscRiinil |
I cell | (Anti-TSLP)
¢ ' 5 e A
TSLE S terleukin-4Ra TSLP 1 TSLP "
Dendritic Interleukin-33 Interleukin-33 \
cell p 1 Interleukin-25
Dupilumab TSLPR b{
(Anti-IL-4Rer)
Tsier Y,
SR P -
fqg !_ ‘ -
Wil LL = MHCHI \ TSLPR LilgE %
TCR i TCR—%
TSLPR F N Naive
TSLP Naive )
GM-CSF Mas‘:c‘e_"s T cell N Testosterone T cell
Leukotrienes 5\ —g o]
a 1 o e 1 poxin
Histamine w 4 Interleukin-4 A -
Interleukin-3 E Interleukin-17RB Interleukin-23
Interleukin-4 d!|,"“*‘ﬁ\%. . = |\ giLc2y )
Interleukin-5 FceRl . 2 e A /
Interleukin-9 = Th2 cell . N
PGD: A /

Omalizumab
(Anti-IgE)

s \
t Beells. -
. Interleukin-4Rex

Eosinophil precursors

Interleukin-9
Interleukin-13
Interleukin-5
Interleukin-4

EE—
Reslizumab
Mepolizumab
(Anti-IL-5)

Interleukin-6

Type 2-Low Asthma

Neutrophils l_|
./
| Macrophages
J ¢ i
[ . ”"‘—-_f/
L2
f b CXCLB

Thl cells GM-CSF

TMF-a

Interferon-y

Interleukin- 13')
Interleukin-5

Q@ rﬁ’ cRTH2

PGD:

| Thi7 cell

Interleukin-174

j Lipoxin ‘>I'81

i » —
I= «% {ﬂ SMOOTH-MUSCLE CELLS

Y TSLPR =
PR o T oo | Az -

| l ¥ TsLer

v %{, = (Anti-IL-4Ra)

|
1 Interleukin-4Ra

SMOOTH-MUSCLE CELLS

) TS.LI;; = \

Eosinophils  Interleukin-5R

] ,-_-"4/:, Benralizumab
CRTT‘_';- -7 (Anti-IL-5R)

Reslizumab
Mepolizumab
(Anti-IL-5)

=

Interleukin-5

Eotaxins Interleukin-13
RANTES }‘
. e ENDOTHELIUM

VCAM-1/P-selectin
VLA-4/PSGL-1

AIRWAY MUCOSA

Interle

o BLOOD VESSEL

Chymase
Tryptase

ukin-33p jengs —— Interleukin-33

Pulmonary R&D Day Mayy 26, 2022

90



Difficult-to-treat asthma

Assess and address the following

+ Confirm asthma diagnosis

« Improve adherence to I1Gs

= Correct inhaler technique

» Identify and avoid exposure to risk factors and
triggers (e.g., allergens, irritants, smoking)

« Assess and treat coexisting conditions

Severe asthma despite
high-dose IGs + LABA and
adequate management

Current Biologics —

+ Determine blood eosinophil counts and FEno
« Assess coexisting conditions (e.g., severe atopic dermatitis,
CRSwNP, allergic rhinitis, eosinophilic pneumonia, EGPA)
Severe asthma (without daily OGs) OG-dependent severe asthma
Blood eosinophils Blood eosinophils Bload eosinophils
<150 cells/ul 150 to 1500 cells/ul =1500 cells/ul
. . | _
GG Brusselle, GH Koppelman. N Engl J Med 2022;386:157-171. i ! Gt or b
evidence of
‘ Feno <25 ppb | | FEno 225 ppb ‘ increased blood
Integrate clinical Rule out parasitic eosinophil count?
l characteristics, infections, hemato-
biomarkers, and logic diseases, and
Allergic asthma Allergic asthma coexisting conditions other hypereosin-
and perennial allergy? and perennial allergy? ophilic conditions
Yes MNo Yes No Yes No
Anti-lgE | | Anti-TSLP Anti-IgE, || Anti-IL-4Ra Anti-IgE, Anti-IL-5 Anti-IL-4Ra, | | Anti-IL-4Ra
or L anti-IL-4Ra, or anti-IL-4Ra, or anti-IL-5,
anti-TSLP or anti-TSLP anti-IL-5, anti-IL-5R or
anti-TSLP anti-IL-5R, anti-IL-5R
R iR o | ]
anti-TSLP ‘:l_

I Taper OGs gradually
Menitor for adrenal insufficiency

. ) . ) Monitor for unmasking of EGPA

Assess response (after 4 to 6 months), side effects, and patient satisfaction Assess response, side effects,

\ and patient satisfaction

' _ ' | '

Good response Poor response Good response
Decrease in exacerbation rate of « Reassess differential diagnosis, adherence, Decrease in OG dose of 250% and
=509, decrease in symptoms, and coexisting conditions, phenotypes, and biomarkers decrease in exacerbation rate;
improved asthma control; continue « Stop ineffective biologic agent continue add-on treatment with
add-on treatment with biologic agent « Consider switching to a different biologic agent biologic agent

SCI IQ)OL L)I = Share decision making
MEDICINE | ||
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Dupilumab Efficacy and Safety in Moderate-to-

Severe Uncontrolled Asthma

Assessed for eligibility (n = 4,148)

e Screen failures (n = 2,246) (54.1%)
| Randomized (n = 1,902) |
Randomized to placebo 1.14 mL Randomized to dupilumab 200 mg g2w Randomized to placebo 2 mL Randomized to dupilumab 300 mg g2w
n=317) (n=631) (n=321) (n = 633)
4 N '
Treated Treated Treated Treated
(n=315) (n = 629) n=321) (n = 632)
4 N Y
Completed randomized treatment®  (n = 230) Completed randomized treatment®  (n = 487) Completed randomized treatment”  [n = Completed randomized treatment® (0 = 469)
Discontinued randomized treatment” {n = 38) Discontinued randomized treatment” (n = 70) Discontinued randomized treatment” (n = Discontinued randomized treatment” {n = 85)
Adverse event (n=18) Adverse event n=21) Adverse event Adverse event in = 46)
Lack of efficacy n=3 Lack of efficacy n=4) Lack of efficacy Lack of efficacy n=3)
Protocol non-compliance n=4) Protocol non-compliance n=3) Protocol non-compliance ! ) Protocol non-compliance n=1)
Other n=12) Other {n=42) Other (n=17 Other {n=35)
* During randomization treatment period * During randomization treatment period * During randomization treatment period * During randomization treatment period
v N
S - Analyzed for efficacy n=317) Analyzed for efficacy {n = 631) Analyzed for efficacy n=321) Analyzed for efficacy {n=633)
5(__ I IOO L O I B Analyzed for safety {n=2313) Analyzed for safety {n=631) Analyzed for safety (n=321) Analyzed for safety {n=632)

MEDICINE 02
The University of Kansas PuImonary R&D Day May 26, 2022 M Castro et al. N Engl J Med 201 8,3782486-2496




Dupilumab Efficacy and Safety in Moderate-to-

Severe Uncontrolled Asthma

\’

Randomized (n = 1,902)

Randomized to placebo 1.14 mL Randomized to dupilumab 200 mg g2w Randomized to placebo 2 mL Randomized to dupilumab 300 mg q2w
(n=317) (n=631) (n=321) (n = 633)

| | | |
M Castro et al. N Engl J Med 2018;378:2486-2496
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Dupilumab Efficacy and Safety in Moderate-to-Severe

Uncontrolled Asthma

A Dupilumab, 200 mg Every 2 Wk, vs. Matched Placebo

Subgroup No. of Patients Relative Risk vs. Placebo (95% Cl)
Placebo Dupilumab

Overall 317 631 -@- 0.52 (0.41-0.66)
Eosinophil count

300 cells/mm?3 148 264 —o— 0.34 (0.24-0.48)

2150 to <300 cells/mm?3 84 173 —— 0.64 (0.41-1.02)

<150 cells/mm? 85 193 —e— 0.93 (0.58-1.47)
Feno

=50 ppb 71 119 —— 0.31 (0.18-0.52)

225 to <50 ppb 91 180 —e— 0.39 (0.24-0.62)

<25 ppb 149 325 —o— 0.75 (0.54-1.05)

071 O_IZS OTS O_IT-"S 1 155 IZ
Dupilumab Placebo
Better Better

B Dupilumab, 300 mg Every 2 Wk, vs. Matched Placebo

Subgroup No. of Patients Relative Risk vs. Placebo (95% Cl)
Placebo Dupilumab
Overall 321 633 - 0.54 (0.43-0.68)
Eosinophil count
=300 cells/mm? 142 277 —— 0.33 (0.23-0.45)
=150 to <300 cells/mm? 95 175 —— 0.56 (0.35-0.89)
<150 cells/mm? 83 181 —e— 1.15 (0.75-1.77)
Feno
=50 ppb 75 124 —— 0.31 (0.19-0.49)
=25 to <50 ppb 97 186 —— 0.44 (0.28-0.69)
<25 ppb 144 317 — @ 0.79 (0.57-1.10)
0?1 O.IZS 0{5 D.I?Sl l!S IZ
- —_—
~ _ Dupilumab Placebo
SCI l()OL OF Better Better
MEDICINE 94
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Dupilumab Efficacy and Safety in Moderate-to-Severe

Uncontrolled Asthma

Least-Squares Mean Change from

No. at Risk
Dupilumab, 300 mg
Dupilumab, 200 mg
Placebo, 2.00 ml
Placebo, 1.14 ml

Baseline in FEV, (liters)

0.4+

0.3

0.2+

0.14

0.0+

i

—3— Dupilumab, 300 mg
Dupilumab, 200 mg

—e— Placebo, 2.00 ml
Placebo, 1.14 ml

633 625 614612 609 598 610
631 610 613 615 604 607 611
321 313 310 313311 309513
317 315 307 301 305 301 307

16

611
605
310
300

20

593
601
304
303

24
Week

596
599
296
300

28

586
589
304
290

32

579
585
301
286

T T T T 1

36 40 44 43 52
584 584 570 562 488
590 577 581 570 477
301 297 292 290 250
289 287 288 281 240
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ARO-RAGE: Patient Profile

Q‘S yo F with asthma \

* Adult onset
* Negative allergen testing

Therapies

* Advair 500/50mcg BID
« Spiriva 18mcg daily

* Prednisone 20mg daily

« Blood eosinophils 200/ml

at home

* 1 requiring hospitalizati
«  FEV, 65% predicted

« 3 exacerbations in past year
« 2requiring increase in OG

dupilumab
Trial

"

[
»

« Decreased

prednisone to
10 mg daily

« Suffered another

exacerbation

« FEV, upto 75%;

less short of
breath

Somewhat
improved, but still

quite symptomatic

Pulmonary R&D Day Mayy 26, 2022

stop dupilumab

n
>

mepolizumab
Trial

« Stillon
prednisone 10mg | -
daily

1 exacerbation
per year

- FEV, backto
68%; short of
breath with
moderate activity

Continued
significant morbidity
due to asthma *°



Why RAGE as a Treatment Target for Asthma?

Asthma
 RAGE is an upstream component of the asthma inflammatory cascade

* RAGE inhibition results in broad anti-inflammatory effects

« RAGE silencing results in downregulation of targets of biologic therapies: TSLP, IL-5, etc.
 RAGE regulates inflammatory pathways relevant to both T2-high and T2-low asthma
COPD

* RAGE regulates smoking-induced neutrophilia and airway inflammation

Cystic Fibrosis
 RAGE regulates (hyperglycemia-induced) airway inflammation and mucociliary dysfunction

SCHOOL OF
MEDICINE 97
The University of Kansas
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Mechanisms of Airway Disease & Available Therapeutics

Inflamed TN
Airway b . Airway

Airway Muscle Constriction
» Beta-agonists and LAMAS

A

Airway Inflammation

» Corticosteroids
* Biologics

8.1

Mucus Secretion
* None available

99
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ARO-MUCSAC & ARO-RAGE:
Unique Approaches to Distinct Components of Airway Pathophysiology

@ Mucus secretion Airway inflammation g@

ARO-MUCS5AC ARO-RAGE
* New class of drug: Blocks overproduction of mucus » A better anti-inflammatory therapy
— Broader anti-inflammatory effects than current biologics
» Unique patient population: Chronic mucus — Local delivery, convenient administration mode
hypersecretion, independent of underlying inflammatory

phenotype * Broad effects = broad patient population: prevent switching

therapies
« Aim to benefit patients with persistent muco-obstruction

irespective of background muco-obstructive mechanism - Aim to be best in class approach to anti-inflammatory

therapies

@ arrowhead 100
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ARO-RAGE:
Addressing Inflammation by Blocking RAGE and Downstream Cytokines

Inflamed . Normal
) Airwa ‘ Airwa
Decrease In / - /
inflammation
ARO-RAGE

g g Airway Improved
i . Qirwa
Decrease Decrease in InAammaion P Y

in mMucus  airway
secretion muscle
constriction
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RAGE Is a Promising Target for Addressing Asthmatic
Inflammation

Upregulation of RAGE expression in airway epithelium is correlated with asthma severity
Airway concentration of RAGE ligands is associated with asthma severity

RAGE KO mice are protected from allergen-induced upregulation of key asthma
inflammatory mediators:

« Alarmins: IL-33, IL-25, and TSLP

» Type-2 cytokines: IL-5 and IL-13

« Type-2 effector cells: ILC2s and eosinophils

RAGE KO mice show attenuated neutrophilia following stimuli relevant to Type-2 low asthma

RAGE-directed RNAI recapitulates protection from allergen-induced inflammation in a rat
model of asthma

OO O OO

€l orrowhsad

aaaaaaaaaa
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There iIs Need for a Better Anti-Inflammatory Therapy

» Biologics improve but do not resolve asthma symptoms
— Mild effects on airflow
* Mepolizumab: ~100 mL FEV, improvement
— Continued exacerbations
« Tezepelumab: Still ~1 exacerbation per year on therapy
— Persistent need for oral corticosteroids
« Tezepelumab: 40% OCS-dependent patients unable to decrease steroid dose by at least half

* Less (or no) efficacy in patients with Type-2-low asthma
» Systemic subcutaneous administration required for biologics

Due to shortcomings and incomplete response, switching between biologics remains common

Ortega et al. NEJM 2014.

Menzies-Gow et al. NEJM 2021.

Wechsler et al. Lancet Respir Med 2022.
Eger et al. J Allergy Clin Immunol Pract 2020.

@ arrowhead 103
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ARO-RAGE First-in-Human Study:
Safety, Target Engagement & Dose-Response and Duration

NHV Single Dose Asthma Multi-Dose
VvV VVVVVY V V v v v v VVVyVYVYVYYVY V v v v v
|
’ EOCS ‘ ‘ EOS
D113 D1 D29 D113

Day 1

’ Dose administration ¥ sRAGE measurement by serum and/or induced sputum V¥ Bronchoscopy for BAL sSRAGE

i Healthy Asthma
ropuiation VD ImEEE + Broadrange of disease severity (GINA 1-4)
+ Type-2 High (Blood eos = 200)
Cohorts 10 mg Cohort A1

l D22 Safety Eval
20 mg Cohort A2

l D22 Safety Eval

omafonenss ZERY . sdmgCotenm

80 mg Cohort A4 D22 Safety Eval

8 subjects each (6:2) 8 subjects each (6:2)
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Soluble RAGE Protein Assay:
A Non-invasive Pharmacodynamic Biomarker

Pharmacodynamic Biomarkers for First-in-Human Study in
Multiple Matrices

Soluble RAGE (sRAGE)
Protein Concentration
Serum RAGE mRNA expression from
bronchial brushings
Sputum

Bronchoalveolar lavage fluid

Defining correlation between effects on airway and blood biomarkers will enable use of serum sRAGE as
PD biomarker through later development

@ arrowhead 105
1 pharmaceu ticals
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Biologic Precedents Provide a Well-Defined Pathway
for Drug Development in Asthma

Overview of Development of Dupilumab for Asthma

Phase 2a

Phase 2b

Phase 3

@ arrowhead
1 pharmaceu ticals

Patients Sample Size Endpoints
(Treatment Duration)
Moderate-severe As’rhmo.
X 104 exacerbation
asthma with blood :
(12 weeks) following
eos 2300
a ICS/LABA taper
Moderate-severe 749 1°: FEV,
asthma, any blood (24 weeks) 2°. AAER &
eos ACQ/AQLQ
Moderate-severe 1902 1°: AAER
Trial 1: asthma, any blood (52 weeks) 2°: FEV, &
€e0s ACQ/AQLQ
Trial 2: Severe OCS- 210 Reductionin
' dependent asthma (24 weeks) OCS dose
AAER: Annualized asthma exacerbation rate AQLQ: Asthma Quality of Life Questionnaire  ICS: Inhaled corticosteroids

ACQ: Asthma Control Questionnaire OCS: Oral corticosteroids

Pulmonary R&D Day May 26, 2022
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ARO-RAGE Development:
Path to Registration in Moderate-to-Severe Asthma

Phase 2: Type-2 High and Type-2

Low Asthma

What Will We Learn

@ arrowhead
1 pharmaceu ticals

Effect on markers of airway inflammation
Effect on asthma exacerbations

Effect on symptoms

Effect on lung function (FEV;)

Dose selection for Phase 3

Phase 3: Type-2 High and Type-2

Low Asthma

Expected Outcomes

+ Decreased exacerbation frequency

« Improved airflow (FEV;,)

« Improved symptoms and Quality of Life

Additional Opportunities

COPD
Cystic Fibrosis

Non-invasive PD biomarker (serum sRAGE) will inform on dose response

Pulmonary R&D Day May 26, 2022
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ARO-MUCSAC: Addressing Muco-obstructive Lung Diseases

Inflamed Airway Normal Airway

Decrease in
muco-obstruction Airway Improved
ARO-MUCSAC Obstruction airway
flow
. 4
Decrease in
inflammation

@ arrowhead 108
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MUCSAC is a Promising Target for Addressing Muco-
Obstructive Lung Disease

Increased concentration of sputum MUCSAC is associated with more severe airflow
obstruction (lower FEV,)

Increased MUCSAC expression is correlated with higher numbers of mucus plugs on
chest CT

MUCSAC expression increases during disease exacerbations and augments
viral-induced airway inflammation

Multiple GWAS suggest a causal role for MUCSAC in asthma

MUCSAC KO mice are protected from allergen-induced airway hyperreactivity

ARO-MUCSAC protects sheep from allergen-induced increases in airway resistance
and hyperreactivity

109
(O fe
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Chest CTis a Novel Approach to |[dentity Asthma Patients with
a High Mucus Burden

“Mucus-High” as a Distinct Phenotype of Airways Disease

[
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i
] 14+ e
&
- I
§ 12 & a &
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CT evaluation Mucus plugging Mucus score E G- Akd
Define area of evalution Indentify mucus plugs Examine each bronchopulmonary e ik R
segment for mucus plugs 4 & L
—— 9 L]
Fy Fy
ik &
/ Q 5 i haain k
I [ A Aok kb kA
A\ / A 0 FIFEAE
3 B L ey
Healthy Asthma
CT axial plang Plugged airway in cross-section Bronchopulmonary segments 22 dﬁ
Exclude peripheral lung = 2 cm from Mucus plug defined as complete Count the bronchopulmonary ‘ } {1 }
the costal or diaphragmatic pleura occlusion of airway by mucus sagments with = 1 mucus plug(s)
from midling aneriory to the o genarate the mucus score
mediastinal interface posteriorly Partial occlusion by mucus is not scored

Dunican et al. J Clin Invest 2018.

arrowhead

pharmaceuticals
Pulmonary R&D Day May 26, 2022

110



ARO-MUCSAC First-in-Human Study:
Safety, Target Engagement & Dose-Response and Duration

Asthma Multi-Dose

NHV Single Dose NHV Multi-Dose
vV vV v v v VW V V V V VVvV vV VvV Vv Vv VY vV V.V VvV Yy v
| .
‘ EOS ‘ ‘ ‘ ECS ‘ ’ ’ EOS
Day 1 D29 Day 1 D15 D29 D85 Day | D15 D29 D85

‘ Dose administration V¥ MUC5AC measurement by induced sputum V¥ Bronchoscopy for MUC5AC

Population Healthy Asthma
Volunteers * Moderate o severe disease (GINA 4-5)
+ Airflow obstruction (FEV, 40-80%)

* May be on any concomitant therapies

Cohorts 24 mg Cohort 1a D15 Safety Eval 24 mg Cohort 1b

!

v
D15 Safety Eval

6 subjects each (4:2) 8 subjects each (6:2)

All doses represent dose loaded into nebulizer

@ arrowhead
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ARO-MUCSAC Clinical Development: Path to Registration

Phase 2: Moderate-Severe Asthma

What Will We Learn

+ Effect on airflow: spirometry and MRI

» Effect on exacerbations

« Effect on symptoms: cough, sputum and
shortness of breath

« Effect on mucus plugs: CT scan

+ |dentify the "mucus-high” population

cccccccccc

Phase 3: Moderate-Severe Asthma

Expected Outcomes

« Decreased exacerbation frequency

« Improved airflow (FEV;,)

* Improved symptoms and Quality of Life

Other Muco-obstructive Diseases

COPD

Cystic Fibrosis

Non-CF Bronchiectasis
Primary Ciliary Dyskinesia

112
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Mucin Upregulation is the Common Foundation of Muco-
obstructive Lung Diseases and Asthma

Normal Mucus stasis
Muco-obstructive lung disease
> 2000+
MCC=0pum/sec _E
MCC=50 pm/sec E 6000
MUCUS ;
L - f Mucin E
pcl] ,ﬂ H ./ fr- ( E
f i . _'_I’ q-!II!I I.‘I! 7 cl- A——F ,-.’Jfr’:‘:l?': mﬂ-
Y ﬂﬂ&ll“i ," AN mmfﬂ { 'faj}l 38 E
enac | [ cace ] ) Y B ] ) £
| an | ! |
) e ! |': i |I L|.:I 2000+
0 S I"| | b : \ "
Mucin | | =
| u |1 @ | b b=
\ 'I \ ‘I \ | Mucin
|I . \L .' : <E } 0= N B N . . B . .
2 e e e Healthy Persons Patients with Patients with Patients with Patients with
| (N=69) coPD (N=359)  NCFB (N=99)  CF (N=20) PCD (N=42)
: :
MNa* H10 MNa* Hlo

Increased mucin expression causes airway diseases by disrupting mucociliary clearance

Boucher. NEJM 2019.
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ARO-MUCS5AC has the Potential to Address the
Muco-Obstructive Component of COPD

Disease Burden:

Current Therapies:

Significant Morbidities:

—

16M COPD Patients
9M COPD Patients with Chronic Bronchitis

Bronchodilators: LABA, LAMA
Anti-inflammatory: ICS, azithromycin
Roflumilast

Frequent Exacerbations Airflow Obstruction

Clinical Trial Endpoints:

@ arrowhead
1 pharmaceu ticals

Decreased Qol

7

—~

Exacerbation Rate FEV,
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Mucus Drives Chronic Symptoms in COPD

COPD is characterized by chronic symptoms that have the potential to respond to ARO-MUC5AC

« How much difficulty did you have breathing today?
How was your cough today?
How much trouble did you have due to sputum today?

Breathlessness, Cough,
& Sputum Scale (BCSS)

* | never cough vs. | cough all the time
COPD Assessment Test | have no phlegm in my chest at all vs. My chest is completely full of phlegm
(CAT) «  When | walk up a hill or one flight of stairs | am not breathless vs. When | walk up
a hill or one flight of stairs | am very breathless

How often do you cough?

How often do you bring up phlegm?

How often do you feel shortness of breathe

My cough makes me tired (True/False)

My cough or breathing disturbbs my sleep (True/False)

St. George’s Respiratory
Questionnaire (SGRQ)

@ arrowhead 15
1 pharmaceu ticals
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ARO-MUCSAC Clinical Development Program in COPD

Phase 2: Moderate-Very Phase 3: Moderate-Very

Severe COPD Severe COPD

What Will We Learn

+ Effect on exacerbations

» Effect on airway obstruction (FEV,)

« Effect on symptoms: cough,
sputum, & shortness of breath

+ Effect on mucus plugs: CT scan

Expected Outcomes

« Decreased exacerbation
frequency

« Improved airflow (FEV;)

* Improved symptoms and
Quality of Life

ﬂ arrowhead 116

h tical
pharmacedticals Pulmonary R&D Day May 26, 2022



Large Unmet Medical Need in Rarer Muco-obstructive Diseases.
MUCSAC has the Potential to Address the Underlying Pathophysiology

Patients Numbers in US Available Therapies
Antibiotics
Primary Ciliary Dyskinesia ~3,000 Airway hydration

Bronchodilators

Anftibiofics
Non-CF Bronchiectasis ~350,000 Airway hydration
Bronchodilators

CFTR Modulators
Anftibiotics

Cystic Fibrosis 31,000 Inhaled mucolytics
Airway hydration
Bronchodilators

@ arrowhead 17
1 pharmaceut icals
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Novel & Differentiated Approaches to the Unmet Need In
Airway Disease

First-in-class A better
anti-mucus anti-inflammatory
therapy therapy
ARO-MUC5AC ARO-RAGE
+ Mechanism differentiated from biologics:
combination not competition « Pan-cytokine depletion
« Chest CT as innovative tool to identify the » Local administration, not systemic

“mucus-high” phenotype

» Broad pipeline potential in airway inflammatory
« Broad pipeline potential in muco-obstructive diseases beyond asthma
diseases beyond asthma

@ arrowhead
pharmaceu ticals

Pulmonary R&D Day May 26, 2022



Multiple Development Paths o Address a Broad Spectrum of
Alrway Diseases

Asthma

Distinct Pathways obI:’\rch?ri_on Inflammation
U ARO-RAGE

& Subpopulations
within Airway ARO-MUCSAC
Diseases COPD

PCD CF NCFB
Rare , ,
Development Diseases: Potential for Accelerated Development Pathway
Approach
Tailored to the )
. Well-Defined Regulatory Pathwa
Disease Stafe High Prevalence o v Y
Diseases: Asthma COPD

@ arrowhead 119
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Market Research and Opportunity

Anjli Warner, MBA
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ARO-RAGE & ARO-MUCSAC:
Separate Mechanisms of Action with Distinct Opportunity

U.s. Target Inflammation Target Mucus Obstruction

Diagnosed Patients ARO-RAGE ARO-MUC5AC

Asthma 25M! @
COPD 16M2 @

Non-CF Bronchiectasis 350K3

OO,

Cystic Fibrosis 31K4 @

Primary Ciliary Dyskinesia 3K>

OHONC,

. CDC National Center for Health Statistics, National Health Interview Survey (NHIS). National Surveillance of Asthma: United States, 2001-2017.

. Wheaton AG, Cunningham TJ, Ford ES, Croft JB. Employment and activity limitations among adults with chronic obstructive pulmonary disease — United States, 2013. MMWR Morb Mortal Wkly Rep. 2015:64 (11):290-295.
. Weycker et al. Chron Respir Dis. 2017;14(4):377-384; McShane et al. Am J Respir Crit Care Med. 2013;188(6):647-656; Maselli et al. Int J Clin Practe. 2017 Feb;71(2); Chalmers. Chest 2017; 151(6): 1204-1206

. Cystic Fibrosis Foundation Patient Registry Annual Data Report 2020

. PCD Foundation website

@ arrowhead 121

h tical
pharmacedticas Pulmonary R&D Day May 26, 2022

GO WN P



0}

US Asthma Patients - 25M

Step 1
As needed low dose ICS-

formoterol (e.g. Symbicort) )

Step 2
Daily low dose ICS
(e.q. Flovent, Pulmicort)

Step 3
Low dose ICS-LABA
(e.g. Advair, Symbicort)

Step 4

Severe Asthma: Large Unmet Need

Addressable Patients

( Mod-severe asthma

Medium dose ICS-LABA, add-on
LAMA (fiotropium — e.g. Spiriva) J

Step 5

High dose ICS-LABA +/- add-on

biologic therapy

arrowhead

pharmaceuticals

(Step 4/5)
6M! pts

* Largely uncontrolled due to compliance
502-70'% + 80% of patients do not use daily inhalers
correctly
* 50% of patients do not take medication

\ 4

Unconftrolled asthma

3-4M
25%]
[
» Low peneftration of biologics
Severe asthma « Underserved T2-low patient population
M comprise roughly 50% of severe asthma
) patients

'GINA 2018, Dutch population study
2Chung KF et al. International ERS/ATS guidelines on definition, evaluation and freatment of severe asthma. Eur Respir J 2014;43(2):343-73.
Fang J et al. Demographic, clinical characteristics and control status of pediatric, adolescent, and adult asthma patients by GINA Step in a US longitudinal

cohort. Am J Resp Crit Care Med 2018;197:A1903
Pulmonary R&D Day May 26, 2022
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Severe Asthma: Unmet Need in Disease Control & Compliance

Disease Control “I'll try to focus on a more longer acting product that

Ensure tfreatment compliance to control can freat asthma with improved compliance without
asthma progression through active the need for a twice per day therapy alone.”
management — Community Pulmonologist

“We don’'t really have an answer for those who don’t
Non-Th2 Asthma Medication have eosinophilic inflammation, or elevated IGE levels.

. . Those patients end up getting frequent steroids and are
Develop effective therapies fo freat severe less responsive to the inhaled steroids. We don’t have a

asthma patients without signature biomarkers good biologic agent at this fime. "
— Community Allergist
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Address Underlying Cause of Disease “Drugs focused on the epithelial component of the lung

. will be huge. The pathophysiology is going not just
Design a treatment that addresses and through eosinophils but through the epithelial
restores lung epithelial function component” — Community Allergist

Sources: 2021 Arrowhead Pulmonary Market Research

@ arrowhead 123
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COPD: Large Unmet Need

US Diagnosed COPD Patients
16M!

Mild (GOLD 1) - 9M
FEV, > 80%

Moderate (GOLD 2) - 6M
50% < FEV, < 80%

Severe (GOLD 3) -0.6M
30% < FEV, < 50%

30% < FEV,

\{

{ Very Severe (GOLD 4) - 0.2M J

US COPD Burden

~3.4M 1.5M ~$50B

patients with Annual direct
multiple annual Emergency + indirect
exacerbations? Room Visits! costs3

1. Wheaton AG, Cunningham TJ, Ford ES, Croft JB. Employment and activity limitations among adults with chronic obstructive pulmonary disease — United States, 2013. MMWR Morb Mortal Wkly Rep. 2015:64 (11):290-295.

2. Hurst et al NEJM

3. Guarascio AJ, Ray SM, Finch CK, Self TH. The clinical and economic burden of chronic obstructive pulmonary disease in the USA. Clinicoecon outcomes Res 2013; 5: 235-45
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COPD: Unmet Need in Disease and Symptom Control

COPD Unmet Needs and Treatment Challenges?
Ranked by Perceived Importance to Solve (1-10)

Prevent COPD progression
Manage exacerbations
Suppress inflammation

Easy to use inhalers
Biomarkers for use of biologics

Improve patient compliance

Sources:
1. DRG COPD Landscape and Forecast - February 2020
2. 2021 Arrowhead Pulmonary Market Research

@ arrowhead
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7.8

“Unmet need is for an agent that can address the causal
pathway in COPD, not just symptoms” — Community
Pulmonologist

6.6

“COPD has a maijor inflammatory component of disease that is
6.1 being ignored.”
— Community Pulmonologist

4.9

“COPD patients with cognitive, dexterity issues, severe disease, or
low inspiratory rates are unable to use existing inhalers effectively”
— Academic Pulmonologist

4.3

“We need products where we don't have to drag
4.0 elderly COPD patients into the office every two weeks.”
— Academic Pulmonologist

125
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ARO-RAGE & ARO-MUCS5AC: Potential for Disease Control and
Compliance

ARO-RAGE ARO-MUCS5AC
Novel Targeted Better First-in-class therapy
Approach anti-inflammatory targeting mucus obstruction
Reduce exacerbations
Efficq cy Improve airflow

Improve patient quality of life
Address underlying disease progression

Inhaled therapy with biologic-like targeting and less frequent dosing

Convenience ; : :
leading to patient acceptance and compliance

@ arrowhead 126
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Arrowhead’s pulmonary portfolio has the potential to address
the underlying components of a broad range of lung diseases

MOA/ Anti-Inflammation | Mucus Depletion Mucus Hydration Anti-Fibrosis

Various

ARO-Target ARO-RAGE ARO-MUC5AC ARO-ENaC ARO-MMP7

Asthma @

COPD @
Cystic Fibrosis @

Non-CF
Bronchiectasis

Primary Ciliary
Dyskinesia

OHOHOHOHO
OHOHONO,

ldiopathic
Pulmonary Fibrosis

Interstitial Lung
Diseases

OO

Respiratory Virus @

@ arrowhead 127
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Pulmonary R&D Day, May 26, 2022

Concluding Remarks

Chris Anzalone, PhD
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4% years ago at our R&D Day, we had zero clinical programs

By the end of this year, | expect fo have 13
drug candidates in clinical studies

« / wholly-owned
« 6 partnered

Consider that track record when assessing
our chances of success

|||||

ooooooooooooooooooooooooo
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Pipeline
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Over the past 4 2 years since infroducing TRIM™:

We built what we see as a robust, scalable, and substantially
de-isked pipeline of hepatocyte-directed drug candidates

* Providing hope for huge number of patients
« Creating substantial value

We believe we are on the cusp of doing this
INn the lung
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Pulmonary R&D Day, May 26, 2022

Q&A Session

Panel
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