2024 Summer Series of R&D Webinars _
Part 3 — Pulmonary Programs

July 16, 2024
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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, entering into
new collaborations and achieving existing projected milestones, rapid technological
changes 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 fo achieve the anficipated results, as well as our business, results
of operations and financial condition. Readers are cautioned not 1o place undue
reliance on these forward-looking statements. Additionally, Arrowhead disclaims any
intent to update these forward-looking statements to reflect subsequent developments.
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Pulmonary Webinar — July 16, 2024

Infroductions and Overview

Vince Anzalone, CFA
Vice President, Finance and IR
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2024 Summer Series of R&D Webinars
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2024 Summer Series Goals

@ Provide focused time to cover underappreciated parts of our pipeline

@ Detail advances in the TRIM™ platform
@ Hear directly from the Arrowhead team that worked on the programs

@ Get external physician perspective on each disease ared
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Pulmonary Webinar Agenda

11:00-11:10 Infroductions, Arrowhead Overview and Pipeline Vince Anzalone, CFA
11:10-11:30 Pulmonary Platform Overview James Hamilton, MD, MBA
11:30-11:45 RAGE Pathway in the Context of Current Asthma Therapies  Matthias Salathe, MD
11:45-11:55 Pulmonary Clinical Update John Huetsch, MD
11:55-12:00 Concluding Remarks Vince Anzalone, CFA
12:00-12:20 Q&A Panel
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Pulmonary Opinion Leader

Matthias Salathe, MD

Professor and Chair, Department of Internal Medicine
Vice Chancellor of Research and Interim Executive Vice Chancellor,
University of Kansas Medical Center

Dr. Salathe received his MD from the University of Basel, Switzerland, and

trained clinically in anesthesiology, internal medicine, pulmonary and critical
care, and basic sciences. He was Division Chief of Pulmonary, Critical Care and
Sleep Medicine at the University of Miami and is now Chair of Internal Medicine
and Vice Chancellor for Research at the University of Kansas. He has been
funded continuously since 1999 by the NIH, the State of Florida, the Cystic Fibrosis
(CF) Foundation and several other foundations, and he has held leadership

roles in national societies and foundations.

As a translational researcher, Dr. Salathe repurposes approved medications for use in airway inflammation
caused by CF, smoking, and vaping, and actively advocates against feen vaping. As an educator, he
developed the respiratory system module in Miami, receiving multiple student awards for excellence in teaching.
He also mentored graduate students, postdoctoral fellows, and junior faculty. As a clinician, he built the adult CF
Center in Miami and continues to see CF patients and patients in the medical intensive care unit at KUMC. As
Chair, he supports the growth of the clinical, educational, and research enterprises of the Department of Internal
Medicine, and he continues to strengthen the infrastructure to expand basic and clinical research as Vice
Chancellor of Research.
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Who We Are

Arrowhead is a RNAI therapeutics platform company with a broad pipeline
of wholly owned and partnered product candidates

* Mix of early, mid, and late-stage candidates targeting rare and high-prevalence diseases
» Growing pipeline with 2-3 new clinical programs planned per year

Pipeline

* 14 clinical stage programs (10 wholly-owned; 4 partnered)
@ Broad

Proprietary » Targeted RNAIi Molecule (TRiIM™) platform achieves deep and durable gene silencing
Platform * Fulfilling the promise of bringing RNAI therapeutics to diseases outside of the liver

™= Fi ial * Non-dilutive capital from Amgen, Takeda, GSK, and Royalty Pharma as milestones
@ | utlelusie are achieved and royalties are earned
<y Resources

e Potential for additional product, platform, and structured finance deals

20 in '25: We Expect to Have 20 Individual Drugs in Clinical Trials or At Market in 2025

@ grrowhead
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Arrowhead Pipeline

Therapeutic Area Pre-clinical Phase 1 Phase 2 Product Rights
o o 0C0)
Hypertriglyceridemia @1
Lodasiran (ARO-ANG3)
Dyslipidemia @J

Cardiometabolic 8&%“""“" ] AVIGEN
GSK4532990
NASH e @
ARO-PNPLA3
NASH D (0]
ARO-RAGE D
Inflammatory @
ARO-MUCSAC [ —

PUImonary Muco-Obstructive &
ARO-MMP7
oF D (0]
Fazirsiran ] akeda

Liver Alpha-1 Liver Disease &
Daplusiran /Tomligisitan
HBV @
ARO-DUX4

Muscular FSHD &
ARO-DM1 @
DM /|
ARO-C3 -
Complement Mediated Disease @

Other
ARO-CF S cl
Complement Mediated Disease /|

Tissue Targets: B Liver I Lung Muscle
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Pulmonary Webinar — July 16, 2024

Arrowhead’s Pulmonary Platform

James Hamilton, MD, MBA
Chief of Discovery and Translational Medicine
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TRIM™ Platform for Pulmonary Delivery

Algorithmic Approach to Sequence Design and

Selection is Unchanged

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

" TARGETING

* Enhanced focus on early compound screening in non-GLP
LG inhaled tox studies
LINKER
CHEMISTRIES
ﬂ_.,_; Enhanced Modification Chemistry
L Is i * Maximize depth and duration of knockdown, minimize
: Mm ; dose frequency
\\ ‘5 STRUCTURES
% P TO ENHANCE

R i avpé Integrin Small Molecule Targeting Ligand

CHEMISTRIES

PHARMACOKINETICS

Drives Epithelial Cell Uptake

* Increases potency of inhaled RNAI triggers; required for systemic
delivery to lung

» Preferential delivery to epithelium over macrophage
e Transient receptor internalization
* No evidence of integrin receptor pharmacology

@ arrowhead
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TRIM™ Puylmonary Platform Effectively Silences Deep

Lung Targets
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Proximal Activity Potentially Limited By

* Mucociliary clearance
e Aerosol deposition

* Small surface area of proximal airway vs deep lung
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Targeting RAGE for Inflammatory Lung Disease

e Pro-inflammatory pattern recognition Receptor for Advanced
receptor and member of immunoglobulin Glycation End-products

superfamily AGE RAGE AOPP

RAGE Expression

Generation
* Abundant in alveolar epithelium S:QO / C3a i l 0
. o . . . proteins HMGB ronchi
Amplifies and sustains chronic inflammation sy ::Amwm;ﬁ § Bronch / \_1
« Activated by multiple pro-inflammatory Bl o g ) E .
ligands: sugar-modified proteins & lipids, - | P -~ /(\ 2
immune cell “alarmins” (HMGBT, S100 5 N s
proteins, oxidized IL33), LPS Terminal l \
10 14
 Drives type 2 and type 1 cytokine induction, il - K. 15|
reactive oxygen species production, sy
mucin synthesis § AARo
* Knockout mouse phenotype § Aveokr
T S
* Robust protection from type 1 and type 2 Ras/MAPK NF-xB JAK-STAT <
inflammation (allergens, LPS, viral infection, etc.) mDia-1 ERK PKC-{ Rac/Cdca2 Aveolar

* Full-length receptor cleaved to release
soluble sSRAGE (circulating biomarker of
target engagement)

Perkins TN et al. Allergy 2020. Oczypok EA et al. J Allergy Clin Immunol 2015. Killian KN et al. Front Immunol 2023. Image: Yamamoto Y et al. Kidney Int 2012.
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RAGE: Upstream Regulator of Type Il and Neutrophilic
Inflammatory Mediators

DAMPs and
PAMPs

-—

Antigens and
other irritants

Eosinophilic
Inflammation

-

Smooth muscle
constriction and

I Degranulation

AilwayA

Neutrophil

Neutrophilic
Inflammation

Epithelial

Mucus

hypertrophy RS
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KO Mice RAGE Inhibitor RAGE Silenced
BAL Cytokine (published) Mice (published) | Rat (in house)
IL-33 v Not reported An’rlb.ody ppregulo’non of type-2 cytokines and type-2
unavailable immune cells
TSLP Y (moderate effect) Not reported An’rlb.ody ppregulo’non of type-2 cytokines and type-2
unavailable immune cells
IL-25 v Not reported Not tested ppregulo’non of type-2 cytokines and type-2
immune cells
IL-5 Y Y Y Recruitment and activation of eosinophils
IL-4 N v Not detectable S’rlmu!ohon of mucus sec;rehon, IgE production,
recruitment of eosinophils
IL-13 v In vitro y Nifric oxide production (FeNO), stimulation of

mucus secretion, smooth muscle remodeling

IL-6 Y Y 5 non-signitican R

- frend to reduction) ecruitment of neutrophils

IL-17 Y Y Y Recruitment of neutrophils
IL-1b Y Y N (non-significant Multiple pro-inflammatory effects
frend to reduction)
IL-18 Not reported Not reported Y Multiple pro-inflammatory effects
CXCL1 Y Not reported Y Recruitment of neutrophils
CXCL10 (IP-10) Not Reported Not reported Y Recruitment of macrophages and monocytes
MIP-1a Y Not reported Y Multiple pro-inflammatory effects
RANTES (CCL5) Not Reported Y Y Recruitment of T-cells, eosinophils, and basophils

2024 Summer Series — Pulmonary



RAGE Silencing Inhibits Varied Inflammatory Pathways in
Preclinical Models of Allergic Asthma, Acute Lung Injury, COPD

@ Allergic asthma (previously shown)

@ Neuirophilic inflammation in acute lung injury (new data)

@ COPD / emphysema (new data)
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RAGE Silencing Attenuates Neutrophilic Inflammatory Mediators
INn Rat LPS Model of Acute Lung Injury (ALl)

Multiple BAL Cytokines and Chemokines Aftenuated by RAGE Silencing
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Rat lipopolysaccharide (LPS) Model
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RAGE Silencing Limits Neutrophil Response in Rat LPS
Model of AL

Neutrophil Extracellular Trap
Formation (NETosis)

BALF citH3

Neutrophil Extracellular Trap Marker
—~ 8x106+

2"
BALF Neutrophil Elastase

[o¢]
X
RN
o
o
]

e "

2x106=- ™
[ ]

0 1 T T 1 0 T — -
Vehicle siRNA Vehicle siRNA Vehicle siRNA Vehicle siRNA
| ]l | L Jl ]

PBS LPS PBS LPS

ry

BALF Neutrophil Elastase
(Corrected band volume)
N
X
=
o
i
BALF citrulinated H3
(Corrected band volume
F-N
o3
<
1

T
2x106 - 1l g
‘O

Images: Ley et al. Sci. Immunol. 2018.
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RAGE Linked to COPD / Emphysema

RAGE expression is increased in COPD lungs

Exogenous RAGE overexpression causes inflammation and emphysema in mice

RAGE knockout protects mice against elastase-induced lung inflammation
and emphysema

Lung RAGE silencing with siRNA or small molecule RAGE antagonist protects mice lungs
against cigarette smoke-induced inflammation and emphysema

Evaluate anti-inflammatory effect of RAGE silencing in rat model of
elastase-induced inflammation and emphysema

Lee et al, FASEB J. 2017. Stogsdill et al, AJRCMB 2013. Waseda et al, AJRCMB 2015. Pouwels et al, AJP Lung 2021. Chang et al, Resp Research 2024.
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RAGE Silencing Limits Pulmonary Inflammation and Injury in Rat
Model of COPD / Emphysema
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Rat COPD / Emphysema Model
(Porcine Elastase Injury)
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RAGE Silencing Limits Pulmonary Inflammation

Model of COPD / Emphysema
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ARO-RAGE: Broad Potential Pulmonary
Antl-inflammatory Applications

Type-2 Inflammation Neutrophilic Inflammation

« Type-2 high asthma « Type-2 low asthma

« Type-2 high COPD « COPD / Emphysema
« COPD / Chronic bronchitis
« Cystic fibrosis

uuuuuuuuuuuuuuu
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ARO-MMP7: Addressing Pulmonary Fibrosis at its Source

MMP7 Promotes Fibrosis Development ARO-MMP7 Inhibits Fibrosis Development by

Silencing MMP7

Risk factors for IPF Aberrant basaloid epithelial cell

Environmental factors

* Smoking f
* Microaspiration
* Air pollution

Genetics
| * MUCSB expression

* Telomere maintenance
(TERT/TERC)s

ARO-MMP7

Degraded ARO-MMP
MMP7 mRNA guide stran

>~

. . S
» Viral infections & | W 4 U e
* Occupational exposures Collagen e o
S build up \ MMP7 mRNA ))
Interstitial space Interstitial spao"e\:‘\\.v N\ Interstitial space
asaloi basaloid ARO-MMP7
epnthe_lial cell :'“eecll"lt;gr’:!gilllt epithelial cell inhibits neutroph
L {

recruitment

Fibroblast
« Proliferation
* Collagen

production

- ARO-MMP7
inhibits fibroblast
proliferation and
collagen
- production

S— Approved
ARO-MMP7 inhibits antifibrotics
epithelial cell dysfunction ; target fibroblast
function rather
- —/ than upstream

epithelial factors

roliferation /
migration / EMT

Select References: Zuo et al. PNAS 2002. Li et al. Cell 2002. Craig et al. AJRCMB 2015.
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ARO-MMP7: Silencing a Fibrotic Mediator in
Small Airways & Alveol

Normal Serum
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ARO-MUCSAC Silences Airway Mucus Production to Relieve
Muco-obstruction

ARO-MUCS5AC silences
Mucin 5AC (MUC5AQ)

via RNA interference &) ARO-MUC5AC
Overexpression of A Reduced expression of

MUC5AC MUC5AC

Excess
mucus
constricts
airway

Reduced
productive
cough

~ guide
~ strand mRNA

Improved

Target Sequence-
mRNA i spt_éc_lﬁc Shortness
deavage L’ Dlicohc f breath
;ﬁ mMRNA : o

‘.1'

MUC5AC
mMRNA
degraded

Overexpression of MUC5AC by goblet cells
increases the thickness of the airway
mucus layer and impairs mucociliary

Goblet cell clearance

Silencing MUC5AC restores normal
mucus level and flow

Select References: Boucher. NEJM 2019. Lachowicz-Scroggins et al. AJIRCCM 2016. Dunican et al. JCI 2018. Radicioni et al. Lancet Respir Med 2021.
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ARO-MUCSAC: Targeting Small Airway Muco-obstruction

Platform Activity Muc5AC Expression
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Muco-obstructive Disease
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Pulmonary Webinar — July 16, 2024

RAGE Pathway in the Context of
Current Asthma Therapies

Matthias Salathe, MD
Vice Chancellor, Research
Professor and Chair, Department of Internal Medicine
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RAGE Pathway in the Context of

Current Asthma Therapies

Matthias Salathe, MD
Vice Chancellor, Research

Professor and Chair, Department of Internal
Medicine

SCHOOL OF
MEDICINE

The University of Kansas




Main Types of Asthma and Biologics

Absence of Targeted

Therapies

SCHOOL OF
MEDICINE

The University of Kansas

T2 Low Asthma

Endotype

Neutrophils

Proteases

Epithelium

Phenotype

Neutrophilic
Inflammation |

Paucigranulocytic
Inflammation

2024 Summer Series — Pulmonary

Eosinophilic
Inflammation

T2 High Asthma

Endotype

1 IL-4
< IL-5
— 19

CRTH2/PGD2

Mast Cells

CRTH2/PGD2

IL-4
IL-13

IL-4
IL-13
IL-5
IL-9
Areg

Inflammatory Mediators
Targeted by:

Tezepelumab
Dupilumab
IL-5-directed therapies

Viswanathan, AAAI 2020.

28



Biologics & Asthma Control

Criteria for Remission Dupilumab J l Multiple Biologics
2021" 2022* 2022° 2022* 2023° 202257 2022° 2022° 2022"
QUEST TRAVERSE SIROCCO/  ANDHI XALOC-1 NAVIGATOR REDES CHRONICLE Danish Registry
Phase 3 OLE CALIMA  Phase 3b Phase 3
Phase 3
> ¥ y « ACQ-6 ACQ-5 ) Majority =
5 -.“E; Absenceol, | ACQS  ACGS ACQE<LET L is <150r Acas ACT = 20 (50%)ACT  ACQ<15
- symp : =5 or<075 ACT= 16 =t > 20
Pre-BD
Optimized/ Post-BD FEV,pp > 80%
stabilized lung Post-BD FEV, Pre-BD Pre-BD OR
function and FEV > B0% FEV, FEV, Not Pre-BD FEV, Not Not Post-BD
. BOAED OR pre- increase  increase  included = 20% from included included FEV.pp = 80%
BD FEV, =100mL =100mL baseline;
= 100 mL FEV1 > 95% of
baseline™
No exacerbations: v v v v v v v v
no OCS®
Prevalence of clinical o o oo n o o 2+ o o .
/ R INT% 36.4% 26.3% 28.7% 43% 14%"- 28.5% 37% 35% 19%

*Sustained absence of significant asthma symptoms based on validated instrument; ®There should be agreement between the HCP and patient regarding symptom
improvement and remission; “No OCS use for exacerbations OR long-term disease control; “In this analysis, exacerbations and OCS use were individually evaluated

ACQ:Asthma Control Questionnaire; ACT, Asthma Control Test; BD, bronchodilator; FEV.,

oral corticosteroid; OLE, open-label extension; pp, percent predicted. ”

of change CGI-C; Patient Global Impression of Severity)

forced expiratory volume in 1 second; HCP, healthcare provider; OCS,

Includes agreement between physicians and patient assessments of control (clinical global impression

1. Pavord ID, et al. Poster presented at ACAAI, November 4-8, 2021, New Orleans, LA, USA; 2. Pavord ID, et al. Poster presented at ASCIA, August 30-September
2, 2022, Melbourne, Australia; 3. Menzies-Gow A, et al. Adv Ther 2022;39:2065—2084; 4. Harrison T, et al. Presented at ATS International Conference,
o . May 13-18, 2022, San Francisco, CA, USA. Poster 625; 5. Jackson D.J Poster presented at AAAAI 2023 San Antonio TX USA 6. Castro M, et al. Poster presented at ERS,
SCHOOL OF September 46, 2022, Barcelona, Spain; 7. Wechsler, M ERS 2023 Milan, ltaly (Unpublished) 8. Ribas DC et al. Drugs 2021;81(15):1763-1774.

MEDICINE 9. Chipps, B et al. JACI 2022;149:Suppl AB147 10. Hansen S et al ERJ 2022:60:3553

The University of Kansas

2024 Summer Series — Pulmonary

Lugogo, Chest 2023.

29



Biologics & Asthma Control

80.0
Pre-biologic = ~1year post-biologic
=]

60.0
[ 50.2
c
2
e 40.0 335
§ 25.8
N 20.3

20.0

8.4
48
24 1.0
0.0
No Exacerbations + No Exacerbations + No exacerbations + No exacerbations +
No LTOCS No LTOCS + No LTOCS + No LTOCS +
well/partly controlled ppFEV1 280% well/partly controlled+
ppFEV1 =80%
Sample size 1258 726 933 585

Perez-De-Llano, AJRCCM 2024.

SCHOOL OF

I I
MEDICINE

The University of Kansas 2024 Summer Series — Pulmonary




Biologics & Asthma Control

Anti-IgE Anti-IL5/5R Anti-il4Ra
6.4
No Exacerbations + No LTOCS ey 55.1 I 43 .4 E— 71 0
No Exacerbations + No LTOCS + 7.0 3.0 26.9
well/partly controlled I 343 . 31.0 . 5.1
No exacerbations + No LTOCS + ppFEV1 4.5 1.4 5.8
>80% . 27 .6 I 03.7 I 551
No exacerbations + No LTOCS + 1.5 0.9 ;
well/partly controlled + ppFEV1 >80% 193 20.6 22.6

0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
% of Patients % of Patients % of Patients

Pre-biologic mm m = ~1-year post-biologic

131 440 4

Sample size 97 26 52 1

Perez-De-Llano, AJRCCM 2024.

316 172 223 845 528 658
SCHOOL OF
MEDICINE
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Need for Broader Anti-inflammatories

SCHOOL OF
MEDICINE

The University of Kansas

Tezepelumab: Efficacy mostly in T2-high

Subgroup Tezepelumab  Placebo Rate Ratio (95% CI)
no. of patients/annualized rate
of asthma exacerbations
Overall 528/0.93 531/2.10 —— 0.44 (0.37-0.53)

Eosinophil count at baseline {cells/ul)

<150 138/1.04 138/1.70 —a— 0.61 (0.42-0.88)

150 to <300 171/1.00 171/1.75 —i— 0.57 (0.41-0.79)

300 to <450 99/0.92 95/2.22 —— 0.41 (0.27-0.64

OO 12//300

SINo

<150 138/1.04 133/1.70 —a— 0.61 (0.42-0.38)

=150 390/0.89 393/2.24 —— 0.39 (0.32-0.49)
FENO at baseline (ppb)

<25 213/1.07 220/1.57 —— 0.68 (0.51-0.92)

=25 309/0.82 307/2.52 —— 0.32 (0.25-0.42)
FEMO at baseline (ppb)

<25 213/1.07 220/1.56 —i— 0.68 (0.51-0.92)

25 to <50 158/0.87 151/2.20 —i— 0.40 (0.28-0.56)

=50 151/0.75 156/2.83 —— 0.27 (0.19-0.38)
Allergic status at baseline

Positive for any perennial allergens 339/0.85 341/2.03 —m— 0.42 (0.33-0.53)

Negative for all perennial allergens 184/1.09 177/2.21 —— 0.49 (0.36-0.67)

0.Il O.IS 1.0 2|.0 4!0

219/0.79

222(2.66

-

Tezepelumab Better

Placebo Better

0.50 (0.46-0.75
0.30 (0.22—0.40)

Figure 1. Annualized Rate of Asthma Exacerbations over a Period of 52 Weeks in the Overall Population and According to Baseline Biomarker

Category or Allergic Status.

Allergic status was determined according to flucrescence enzyme immunoassay for specific IgE against various perennial allergens (for

details, see the Supplementary Appendix). Feno denotes fraction of exhaled nitric oxide, and ppb parts per billion.

2024 Summer Series — Pulmonary

Menzies-Gow, NEJM 2021
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Need for Broader Anti-inflammatories

3.0 1.5 -
" " 39%
e 2.5 S (95% ClI
S 20+ 77% S 1.0+ 17,58)
o (95% ClI B
= 1.5 —
% 69,84) %
5 1.0 % 0.5
0.0 . 0.0 ;
195 200 202 208
BEC 3300 and FeNO 325 BEC <300 and FeNO <25
Corren et al. AJRCCM 2023.
SCHOOL OF
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RAGE - Pulmonary Inflammation
Response to a Range of Stimul

CF
.« IL-1p ¢ IL-8
+ IL-6 + TGF-p
SCHOOL Ol

MEDICINE

The University of Kansas

[

COPD

IL-1[3 « MCP-1
MIP-2 * Neutrophils

Asthma
IL-5 .
IL-13 -

IL-33
Eosinophils

2024 Summer Series — Pulmonary

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;57:20005009.
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Normalized IL-33 intensity

[IL-13] (pg/mL)

RAGE: Necessary for Type-2 Inflammation

RAGE KO Erases Key Elements of the Type-2 Response to Allergens
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Oczypok, J Allergy Clin Immunol. 2015.
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VCAM1

Endothelium Activation
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Chemokine production
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RAGE iIs Implicated in T2-Low Inflammation

0 —r
X Ve &

CWild-type
RAGE-/-
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Airway lumen

Epithelial A
damage !

T Mucin production

l Epithelial defence

Interstitium

- Epithelial damage Mucus-producing cell

GRAPHICAL ABSTRACT IL-33% binds to receptor for advanced glycation end products (RAGE) to signal via epidermal growth factor receptor (EGFR).
Activation of the IL-33"-RAGE/EGFR pathway redirects epithelial cell fate, promoting a mucin hypersecretion phenotype at the expense of
epithelial defence functions.

Strickson, Eur Respir J. 2023.
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RAGE Is Necessary for Sustained Signaling

by Multiple Effector Cytokines
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RAGE Ligand Signaling is Broad

A en/irntant Exposure
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What Does FeNO Tell Us?

« Point-of-care test to identify Type-2 airway inflammation, but only moderately accurate
* |IL-13 drives increased FeNO, not necessarily eosinophils

Sputum eosinophils 23% Sputum eosinophils=2%

Studies  Patients  Sensitivity (95% Cl) Specificity (95% Cl)  Studies  Patients  Sensitivity (95% Cl) Specificity (95% C1)
(n) (n) (n) (n)

0-66 (0-56-075) 0-83 (0-62-0-94)

Blood eosinophils (per 12 1967 071 (0-65-0-76) 077 (070-0-83) b 1180

pL)

Blood eosinophils (%) 5 920 076 (0-52-0-90) 074 (0-67-0-80) 2 171

Serum IgE (IU/mL) B bag 0-64 (0-42-0-81)  071(0-42-0-89) 4 754 0-63 (0-36-0-84) 0-50 (0-37-0-79)

FeMO=fraction of exhaled nitric oxide. ppb=parts per billion.

Table 2: Summary estimates of sensitivity and specificity for detecting sputum eosinophilia in adults

Source: https://www.niox.com Korevaar, Lancet Respir Med 2015

SCHOOL OF
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Clinical Use of FeNO

and not on ICS

{ Undiagnosed asthma J

» |ikely to respond to ICS

Cut off for the diagnosis of asthma in
adults:

pTes respond to ICS

symptoms (breathlessness, onsider other diagnoses * NICE: = 4l]ppb23

cough, wheeze) asthma is * Scottish consensus statement: > 4I]Ippb"""
likely * NAEPPCC = 50ppb®

|
¥
Diagnosed asthma and
on ICS

Y
FeNO < 50ppb and J

FeNO-guided ICS dosing has mixed results

(Smith, NEJM 2005; Petsky, Thorax 2018)

FeNO = 60ppb = 20ppb FeNO < 20ppb
|
[ Asymptomatic ] [ Symptomatic ] [ Asymptomatic ] [ Symptomatic [ Asymptomatic ] [ Symptomatic ]
3 g 2 < > 4 < >
* Consider poor * Heview and optimise » Continued » Optimize inhaler » Consider decreasing » Consider investigating
symptom perception adherence and observation technique and ICS dose if asthma and treating other
* Consider continued inhaler technique s [f stable FeMO and adhersnce controlled for 3-6 conditions (BEPD, OSA,
observation * Consider increasing no exacerbations * Conzider increasing months obesity,
* [nvestigate/treat ICS dosze over 6-12 months ICS dose deconditioning)
CRS, NP * Consider ongoing consider * |n the presence of
allergen exposure rationalising ICS airflow obstruction
dose congider adding
LAMA
- L - . - g - L. . L. o

SCHOOLOF fJ *
MEDICINE
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Rupani, Chest 2022
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Predictive Use of Baseline FeNO
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Baseline FeNO does not predict
exacerbation rate response to anti-
IL-5/5R therapy
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Subgroup Tezepelumab  Placebo Rate Ratio [95% CI)
no. of patientsfannualized rate
of asthma exacerbations

Overall 528/0.93 531j2.10 —— 0.44 (0.37-0.53)
Eosinophil count at baseline |cellsjul)

<300 309/1.02 309/1.73 —i— 0.59 (0.46-0.75)

=300 219/0.79 222/2.66 —— 0.30 (0.22-0.40)
Eosinophil count at baseline (cellsjul)

<150 138/1.04 138/1.70 —— 0.61 (0.42-0.88)

150 to <300 171/ 1.0 171/1.75 —— 0.57 (0.41-0.79)

300 to <450 99/0.92 95/2.22 —— 0.41 (0.27-0.64)

=450 120/0.68 127/3.00 —— 0.23 (0.15-0.34)
Eosinophil count at baseline |cellsjul)

<150 138/1.04 133/1.70 —— 0.61 (0.42-0.88)

=150 390/0.89 393/2.24 —— 0.39 (0.32-0.49)
FEND at baseline (ppb)

<23 213/1.07 22041.57 —— 0.68 (0.51-0.92)

- 0970 & 0 037 (0250 4
FENO at baseline [pphb)

<15 213(1.07 220/1.56 0.68 (0.51-0.92)

25 to <50 158/0.87 151j2.20 0.40 (0.28-0.56)

=50 151/0.75 156/2.83

e'glc siatus at baseline

Positive for any perennial allergens 339/0.85 341/2.03 —-— 0.42 (0.33-0.53)

Megative for all perennial allergens 184/1.09 177j2.21 —— 049 (0.36-0.67)

Oll 0‘5 1.0 ZI{I 4‘0
Tezepelumab Better Placebo Better

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

Subgroup No. of Patients
Placsba Dupilumab
Overall 317 631 -8
Eosinophil count
=300 cellsjmm? 148 264 ——

=150 to <300 cellsjmm? 84 173

Feno
=50 ppb

=25 to <50 ppb
<25 ppb

Relative Risk vs. Placebo (95% CI)

0.52 (0.41-0.66)

0.34 (0.24-0.48)
0.64 (0.41-1.02)

0.31 (0.18-0.52)
0.33 (0.24-0.62)
0.75 (0.54-1.05)

Dupilumab
Better

Placebo
Better

Figure 1. Annualized Rate of Asthma Exacerbations over a Period of 52 Weeks in the Overall Population and According to Baseline Biomarker
Category or Allergic Status.

Allergic status was determined according to fluorescence enzyme immuneoassay for specific IgE against various perennial allergens (for
details, see the Supplementary Appendix). Feno denotes fraction of exhaled nitric oxide, and ppb parts per billion.

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

Subgroup No. of Patients
Placebo Dupilumab
Overall n 613 -
Eosinophil count
=300 cellsjmm? 142 7 ——
=150 to <300 cellsjmm’ 35 175 ——
oo ——1 g g

FEno
=50 ppb
=15 to <50 ppb

=25 ppb

Relative Risk vs. Placebo (953 CI)

0.54 (0.43-0.68)

0.33 (0.23-0.45)
0.56 (0.35-0.83)

0.31 (0.19-0.43)
0.44 (0.28-0.68)
0.79 (0.57-1.10)

Dupilumab Placebo
Better Better
Figure 1. Forest Plots of the Risk of Severe Asthma Exacerbations in the to-Treat Population and in Subgroup:

Defined According to Baseline Blood E phil Count and Baseline Feyo.
Feyg denotes fraction of exhaled nitric oxide, and ppb parts per billion

Baseline FeNO predicts response to tezepelumab and dupilumab

2024 Summer Series — Pulmonary

Hearn, JACI Pract 2021.
Castro, NEJM 2018.
Menzies-Gow, NEJM 2021.
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Change in FeNO with Biologics

 FeNO and eosinophils reflect different aspects of T2 inflammation

FeNO Reduction
- +

+ Anti-1L-5 Anti-TSLP

Anti-IL-4R
- Anti-IL-13

Blood Eos Reduction
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Change in FeNO does not predict Exacerbation

Reduction in Response to Biologics

Dupilumab Tezepelumab
3.%
— Combined placebo (N = 638) = Combined dupilumab (N = 1264)
2.51
1.6 .+ +*
2 i Poablh e vy v s
= 1.4 4 é % 2.0
g S o
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® g % ~ 1.5
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Reduction from baseline Increass from bassline Absolute Change In FeNO level from base“ne to week 4 (ppb)
Fold-change in FeNO from baseline to Week 52, ppb
Pavord, JACI Pract 2024
Israel, ATS Poster 2024
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KU

Summary

Asthma Therapy: there is still an unmet need
« T2 low especially
« T2 high not fully resolved with biologics either

RAGE

« Opportunity to target inflammatory pathways upstream of current biologics
« Plays an important role in airway diseases beyond asthma

Assessing therapies with biomarkers
« All have limited value
 FeNO can be used to possibly predict response to therapy in T2 high
 FeNO changes are not correlating with changes in exacerbation.

Efficacy is best evaluated via asthma control in phase 2 and later clinical trials

SCHOOL OF
MEDICINE
The University of Kansas 2024 Summer Series — Pulmonary
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Pulmonary Webinar — July 16, 2024

Pulmonary Clinical Update

John Huetsch, MD
Senior Medical Director
Pulmonary Lead Physician
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ARO-RAGE




ARO-RAGE First-in-Human Study (ARORAGE-1001):
Safety, Target Engagement & Dose-Response and Duration

NHV Multi-Dose Asthma Multi-Dose

¢ Mild-moderate asthma
BEC >200 cells/uL

NHYV Single Dose

Screen D31 Screen D57 D85 e PPFEV, 270%
v Vv v v v :
EOS EOS EOS
* D113 * ¢ D113 * ¢ D113 Key
Dayl DIl 29 Dl 29 : Objecﬁves
10 mg Cohort A1
Safety Eval = 10 mg Cohort B1 . S(:Ife’ry
20 mg Cohort A2 :
Safety Eval = 20 mg Cohort B2 ¢ TGrgeT
44 mg Cohort A3 : Engagement

Safety Eval =
92 mg Cohort A4

Safety Eval =
184 mg Cohort A5

Safety Eval =

44 mg Cohort B3 44 mg Cohort C1 (SRAGE)
92 mg Cohort B4 92 mg Cohort C2
184 mg Cohort B5 184 mg Cohort C3

120 mg Cohort B6
8 subjects each (6:2) 6-9 subjects each 8 subjects each (6:2)

il

Fully Enrolled

@ Dose administration W Bronchoscopy (Cohorts A1-A5, B5)
@ arrowhead
ph ticals

uuuuuuuuuu
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ARO-RAGE Shows a Favorable Safety Profile to Date

* No freatment-related serious adverse events

Adverse Events * No severe adverse events

e No study withdrawals or drug discontfinuations due to adverse events
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O BALF Cell Count
@) & Differential

No patterns of adverse changes

Safety Labs

Data cut April 2024

@l srrohead
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ARO-RAGE: Targeting Inflammatory Mediators Generated

INn Small Airways
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ARO-RAGE Results in Deep & Durable Silencing of RAGE
INn the Airway

. Multiple Dose 184mg Healthy Cohort
Single Dose Healthy Cohorts Dosing Days 1 & 29

Change from Baseline at Day 31 Change from Baseline at Days 57 & 85
—
— 40— — 100+
o2 a
N T 20- w 75-
w HA we
(<.ED © o 0—+= O oS 50+
I oy < 22 25- m PBO
o . 207 GEE 184
= - [ | m
SO0 40- w O 2 g
a8 % M0 -60- M =& 504
= | + S
=2 80 . s 754 ~
T L L L b 100 -—=—
m EEEEE 37 85
SRR R Study Day

O’Carroll et al. ATS 2024.
Data cut April 2024
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Pulmonary RAGE Silencing is Measurable with the Serum sRAGE
Biomarker, with up to 88% Mean Reduction at 184 mg Dose

Single Dose Healthy Cohorts Multiple Dose Healthy Cohorts

- -
3 om @ 20mg
— mg A mg
L 1]
@qu) —¥ 44 mg (Dq,_g v 44 mg
é gT’ - 92m g 20
) g x cqg —- 92mg
n © © n © ¢
ggg -~ 184 mg ggg -~ 184 mg
5> o 5> o
) )
= P
-100 T | | | | I
1 15 29 43 57 71 85 99 113 15 29 43 57 71 85 99 113

Dosing Day

O’Carroll et al. ATS 2024.
Data cut April 2024
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ARO-RAGE Results in Deep RAGE Silencing in Asthma Patients

Mean Maximum Serum sRAGE Reduction Following 2 Doses of ARO-RAGE

O_
a
o -20-
v S
S O -40+
T
X m
o £ 60"
> o
§"‘ _80- W NHV
= Bl Asthma
-100

| 1 | |
PBO 44 mg 92 mg 184 mg

ARO-RAGE Dose (Days 1, 29)

Serum sRAGE Modeling Supports Q2 Month Dosing in Subsequent Studies

@) arrowhead  orcanoliet al. ATs 2024,
Data cut April 2024 2024 Summer Series — Pulmonary

53



ARO-RAGE First-in-Human Study (ARORAGE-1001):
Safety, Target Engagement & Dose-Response and Duration

Asthma High-FeNO Multi-Dose

« Stable maintenance ICS regimen

+ High FeNO (235 ppb)
* ppPFEV, 240%

\g ¢

Dayl D29

EOS
D113

@ Dosing day

184 mg Cohort (12:6)

120 mg Cohort (12:6)
92 mg Cohort (6:2)

Actively Enrolling

Panettieri, Lancet Respir Med 2018. Haldar, NEJM 2009.

Pavord, JACI Pract 2024. Israel, ATS 2024

@ clrrowhlseod

pharmaceu tica

FeNO Primarily Reflects Activity of

IL-13, One of Many Inflammatory

Mediators Regulated by RAGE in
Animal Models

and Antigens and
other irritants

Key
Objective

Effect on
FeNO

2024 Summer Series — Pulmonary

FeNO Effect Does Not Predict

Clinical Efficacy of Asthma
Therapies and Does Not

Represent Gating Point for Further

Development of ARO-RAGE

Drugs that decrease FeNO
do not necessarily control
asthma (example: IL-13
mMADs)

Drugs can control asthma by
impacting other pathways
that do not inhibit IL-13 or
reduce FeNO (example: IL-5
MmADs)

For drugs that reduce FeNO,
a patient’s FeNO response is
not associated with their
asthma exacerbation
response (examples:
dupilumab, tezepelumab)
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ARORAGE-2001 Phase 2a Overview

Patient Key Trial Size
Population Outcomes and Length
e Severe asthma (pafients : ¢ Asthma worsening events : ¢ Approx. 250 subjects
unconftrolled on (composite of severe ,
background ICS/LABA) exacerbations and milder : * Treafment period of
loss-of-control events) approx. 6 months

e Any blood eosinophil
level: approx. 50% type-2 : » FEV,

high and 50% type-2 lo
9 % typ Yo Patient-reported

outcomes capturing
asthma symptoms,
control, and quality-of-life

01 arrowhead

harmaceutic
’ 2024 Summer Series — Pulmonary

What We
Will Learn

Proof-of-concept in target
patient population to
evaluate ARO-RAGE
effects on:

e Asthma conftrol
e Asthma exacerbations
e Lung function

e Symptoms
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ARORAGE-1001 Summary

* ARO-RAGE has been safe and well-tolerated at all dose levels, in healthy subjects and
asthma patients

» ARO-RAGE has shown evidence of deep and durable target engagement, enabling
every-2-month dosing in future studies

e Enroliment into High-FeNO asthma cohorts remains ongoing. FeNO effects are of interest
but may provide limited insight into the ARO-RAGE anfi-inflammatory effects beyond
IL-13. FeNO results are not expected to predict clinical efficacy.

* A Phase 2 study is planned to evaluate the effects of ARO-RAGE on asthma conftrol,
which will start-up in parallel with the completion of the High-FeNO cohorts

@J crrowhead
A pharmaceuticals
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ARO-MMP7 First-in-Human Study (AROMMP7/-1001):
Safety, Target Engagement & Dose-Response and Duration

NHV Single Dose

VY V9V VvV VvV VvV Vv Vv VY

NHV Multi-Dose

IPF Multi-Dose

A 4 4 V V vV VvV VvV V¥V VvV W VvV V9V vV VY Y v v

Bronch EOS ‘ ‘ ‘ Bronch EOS ’ ’ ’ Bronch EQOS

Day] D17 D85  Dayl Dayl15 Day?29 D43 D85  Day 1 Day 15  Day 29 D43 D85
Population Healthy Volunteers Healthy Volunteers IPF

Cohorts

15 mg Cohort A1

Safety Eval
32 mg Cohort A2

Safety Eval
60 mg Cohort A3

Safety Eval
116 mg Cohort A4

Safety Eval
224 mg Cohort A5

Safety Eval

Cohorts Complete

— 15 mg Cohort B1

32 mg Cohort B2

60 mg Cohort B3

116 mg Cohort B4

||II|

224 mg Cohort B5

8 subjects each (6:2)

*Currently enrolling

@l srrohead

uuuuuuuuuu

6-9 subjects each (4:2 or 6:3)

» Excludes end-stage disease
+ Concomitant IPF therapies allowed

Cohort C1: 116 mg*

Cohort C2: £224 mg

Cohort C3: £224 mg

7 subjects each (5:2)

@ Dose administration W7 MMP7 protein serum measurement W MMP7 protein bronchoscopy measurement

2024 Summer Series — Pulmonary
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ARO-MMP7: Silencing a Fibrotic Mediator in
Small Airways & Alveol
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ARO-MUCSAC First-in-Human Study (AROMUCSAC-1001):
Safety, Target Engagement & Dose-Response and Duration

NHV Smgle Dose NHV Multi-Dose Asthma & COPD Multi-Dose

VvV vV vV vV vV VvV vV vV vV VYV VY vV vV Vv
‘ EOS ‘ ‘ ‘ EOS ’ ‘ ‘ EQOS
Day!] D29  Dpay1 Dayl15 Day 29 D85 Dayl Dayl5 Day29 D85
Population
Healthy Volunteers Healthy Volunteers Asthma
Cohorts
Cohorts Complete

24 mg Cohort 1a
Safety Eval =y 24 mg Cohort 1b

56 mg Cohort 2a
Safety Eval =i 56 mg Cohort 2b 56 mg Cohort 2¢ 56 mg Cohort 2d*

108 mg Cohort 3a
Safety Eval =y 108 mg Cohort 3b 108 mg Cohort 3c* 108 mg Cohort 3d
232 mg Cohort 4a

Safety Eval =y 232 mg Cohort 4b 232 mg Cohort 4c 232 mg Cohort 4d

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

*Currently enrolling @ Dose administration W MUC5AC measurement by induced sputum

uuuuuuuuuu
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ARO-MUCSAC: Targeting Small Airway Muco-obstruction

Platform Activity Muc5AC Expression
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Pulmonary Webinar July 16, 2024

Concluding Remarks

Vince Anzalone, CFA
Vice President, Finance and IR
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Clinical Pulmonary Portfolio May Address Multiple Lung Diseases

Anti-Inflammation Mucus Depletion Anti-Fibrosis
ARO-RAGE ARO-MUC5AC ARO-MMP7

Asthma

COPD @

Cystic Fibrosis <‘/’

Non-CF Bronchiectasis

QRARRK

Primary Ciliary Dyskinesia

Idiopathic Pulmonary Fibrosis

QR

Interstitial Lung Diseases

uuuuuuuuuuuuuuu
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Key Anficipated Timelines

ARO-RAGE

e Regulatory interactions on Phase 2
o 2nd half 2024

* Phase 2 start
e st half 2025

* High FeNO cohort completion
e 15t half 2025

& chrowhlseod

pharmaceu tica

(2

ARO-MUCS5AC

e Topline Phase 1/2 readout on
safety/tolerability, target
engagement

e 1sthalf 2025
* Phase 2 design/planning
e 1sthalf 2025

2024 Summer Series — Pulmonary

(3]

ARO-MMP7

e Topline Phase 1/2 readout on
safety/tolerability, target
engagement

e st half 2025
* Phase 2 design/planning
e st half 2025
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