B RS Moncressarss A Clinical-Stage Inhaled RNAi Therapeutic For Pulmonary Inflammation
R Mediates Durable RAGE Silencing in Nonhuman Primates (NHP)
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Introduction

* The Receptor for Advanced Glycation-End products (RAGE) recognizes diverse pro-inflammatory 1. Study design 3. A single 0.47 mg/kg inhaled dose of ARO-RAGE 4. Dose-dependent reductions in target engagement biomarker
ligands, is highly expressed in type 1 alveolar cells and is further upregulated by inflammation. Three ?“iml:'s.Per group (Ie;‘PI‘_’S“re ";Ve'l! silences over 80% lung mRAGE protein at 4 weeks SsRAGE are detected in BAL and serum samples at 4 weeks
* Full-length membrane RAGE (mRAGE) amplifies and sustains chronic inflammation by promoting Day 1: intubation, aerosol delivery of saline or ARO-RAGE _
) ) ) . Day -7 (predose baseline), 15, 29: serum and BAL collections ARO-RAGE (mg/kg PDD)
downstream of NFkB- or STAT-dependent signaling but has been challenging to effectively be a Day 29: Euthanasia, tissue collection caline 013 0.20 031 0.47 200 150
drug target with traditional small molecule approaches. - —— - o
. . i . - ; ho i B s DR n s 0
* Soluble RAGE (sRAGE, a proteolytic cleavage product of mRAGE) is shed into the airway and serum 2. Dose-dependent RAGE mRNA silencing in NHP lung '- L w150 " Wl S 2% 3
. . . . o _. - -53%
and can be used as biomarker to estimate expression of full-length receptor in the lung. < S =~ -33%
. .« . . . . . . —_ - = ) — - " 0
 ARO-RAGE is a clinical stage inhaled RNAi therapeutic designed to silence pulmonary RAGE mRNA. g1 Dose-response of ARO-RAGE in =159 - 100 . £ < o " 0%
o : . . g . . . . silencing pulmonary RAGE (AGER) 2 i < -68% > - i
Objective: evaluate the pharmacodynamic activity of inhaled ARO-RAGE in nonhuman primates T3 . ANA exbression assessed via S - Lung tissue mRAGE protein o i 7% 5 0 L
. o o -46% P S . . 30 80% @
Biomarker o 1.0 ..%‘. " gPCR. Data from three animals w = 1 0_‘ expression WaS.aSS?SSEd Via g O =
acE Multimerization &\ - ifcation of signal YsRAGE e ARO-RAGE utilizes Arrowhead’s g % . -60% per group, three right lobes per 3 5 “1 e Wes;er('jn ar;\alysw with an . |-|--| .
S activation or mbDia . . . 1 1
- ca ATM . o @ animal, three slice region and o . 63.2% -58.8% antibody that recognizes 1 I I I I I | I | I
E:&"::’YI:D TR s " 75 pulmonary TRIM™ (Targeted RNAi w £ raE samples combined. Four weeks s2 1| 63.2% =555 human RAGE (Abcam caté Saline 013 020 031 047 Saline 013 020 031 047
| | - '1" P o raceptor Molecule) delivery platform, which < 3 . post-dose, a single pulmonary C 9 0.5+ - Ab216239). Densitometry ARO-RAGE (mg/kg PDD) ' ARO-RAGE (mg/kg PDD) |
@Eﬂﬁl 1] A Membrane RAGE facilitates targeting Iigand- ° deposited dose (PDD) of 0.31 = ] - -84.6% _go 5o was perforn'(IIed -Wlth an) |BI(()jt
ner “socs . . . = mg/kg ARO-RAGE or greater £ . Instrument (Invitrogen) an . . : :
:m‘r:::lfjlar cOS RS ’AK mediated eplthellal uptake of 0.0 : : : : : silenced approximately 70% of s i g — é normalized to total protein. BAL and serum sRAGE protein expression 4 weeks post-dose (normalized to Day -7 predose baseline values).
TTT o-STAT . . saline 013 020  0.31 0.47 RAGE mRNA in the NHP lun £ 0.0 I I I Reduced BAL sRAGE protein was observed at all dose levels (maximum reduction of 80% at 0.47 mg/kg PDD).
Multiple pathways therapeUt|c siRNAs. L i ' 1 & saline 0.13 0.20 O. 31 0. 47 Reductions in serum sRAGE were dose-dependent (maximum reduction of 60% at 0.47 mg/kg PDD).
activated by RAGE NFkB, JAK JNK etc |— ARO RAGE ° Phase 1/2a CIinicaI trials Of ARO' ARO-RAGE (mglkg PDD) |ARO ~AGE (m " ~PDD |
V-domain (RAGE targeting siRNA conjugate) . - g/Kg )
C1-domain RAGE are currently in progress.
C2-domain N
Transmembrane domain Act|vat|on of Transcrlptlon |nf|am mation
ytoplasmaticdomain

1. Study design 3. Serial BAL sSRAGE measurements after ARO-RAGE inhalation
Exposure via ET tube or mask (four groups; three animals per group) .. Saline - ET-aerosol 2000 JARO-RAGE Img/kg PDD ET-acrosol BAL SRAGE s generally stable
. . . . Day 1: aerosol delivery of saline or ARO-RAGE (target 1 mg/kg exposure - -, E o 1 o
 Male cynomolgus monkeys received aerosolized ARO-RAGE or vehicle (saline) through an y Klv: I y "( 5 g./ & exp h) in the fi E T osaed, 2 over time in animals exposed
endotracheal tube (ET) and mechanical ventilation or via mask in conscious animals Weekly: serum collections to Day 113 (BAL collections at time points shown In the figure) £ 1000 ] E% to saline vehicle {upper left).
o) o o e BAL | s I. " Day 29: second ARO-RAGE dose via mask (group 4 only) Upper panels: Groups receiving E%J SRR d
* Serial serum and bronchoalveolar lavage samples were collected to assess soluble . . . : : - nuc, Deep reductions in BAL SRAGE
o 8 P ) ; : 2. Serial serum sRAGE measurements after ARO-RAGE inhalation aerosolized saline vehicle control T g were observed in animals
RAGE (sRAGE) protein via Gyrolab™ Immunoassay (Gyros Protein Technologies) with a (upper left) or ARO-RAGE (upper N 3 _
. . . Saline control ARO-RAGE 1mg/kg PDD ET-aerosol right) via ET tube. g o exposed to a single dose of
labelled antibody (R&D Systems, goat anti-human RAGE, polyclonal). ] 1507 , Lower panels: Groups receiving D B B B AL B S ARO-RAGE via ET tube (upper
. . - i 45 . Q o . ) ° J " ' I I I I I I I I I I I 18 15 22 29 36 43 50 57 64 71 78 85 92 99 1
* Lung tissues were collected following humane euthanasia and samples processed for RNA © ! o 1 1 either one dose (lower left) or two Day[i ] s 1o 22 26 s6 w5 5057 66 73 75 55 02 00 right) or mask (lower left) and
i | t. RNA d d t i t-t t. \2 150 n Sl 2’ 1: o2 doses (lower right) of ARO-RAGE ARO-RAGE 1.2mg/kg PDD mask D1, D29 were maintained for over a
Isolation, sl rug and protein quantitation. = 3 < : A\ . \ 3 (lower left) via mask in conscious 2000 ARO-RAGE 1.2mglkg PDD mask ~ 20007 e ’ month post-dose.
2 —¥- average (<-(° X =4/, ¥ ¥- average animals. E 1 £ : g
cranial | Dist % .. [J dosingday @ R\ ) (] dosing day S 1500~ 2 S 15007 A second dose of ARO-RAGE,
50 ™ - ) - . S ~ ..
5 € vV S Y A single inhaled dose of ARO-RAGE LU ’ Ul 1000 a_dmlnlstered on Day 29 (lower
5 ‘ 2 ' : reduced serum sRAGE by greater %t': 10009 & right) reduced BAL sRAGE
= 1 o ST T T T T T o AT than 50%. A second dose of ARO- v /§\1 LE 500 below the assay’s limit of
F 15 29 43 57 71 85 99 B;y 15 29 43 57 71 85 99 113 RAGE at Day 29 maintained deeper <_(| 500+ .\ g detection in Day 57 Samp|eS.
20 ARORAGE 12malkg PDD mask ;er:lcjncr;[’iﬁns of serum sRAGE for over ’ 0 LI, 7%7—"? y ° Day- 8 15 22 3I6 43 50 57 64 71 78 85 92 99
caudal 1 = . : Day! 8 1522 29 36 43 50 57 64 71 78 85 92 99
(&) "_T 100 ™
— ) cyno 1
Snap-freeze e 0 2 5 .
GPCR mmm Pulverized tissue p‘ g . ] oo 2 Inhaled ARO-RAGE produces dose-dependent, deep and durable reduction of
& < average . Y . .
drug quantitation / l ' - Pulverization %E:, ‘o = D dosing day é 50 5 (?::ir:s(?jay RAG E exp re55|on In the N H P Iu ng
Western-blot = e .
Normalized to total protein : Measurement of BAL or serum sRAGE offers a novel biomarker approach to
0 L 1 L} 1 L] 1 L} 1 L} ] L] 1 T T T 1 T T I - -
s e e R N RV monitor ARO-RAGE target engagement in the lung

Day

Note: ET: endotracheal PDD: pulmonary deposited dose, D1: day 1 (day of dosing)
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