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INTRODUCTION

• Dramatic increase in occlusion times observed in mice receiving 

ARC-F12 is similar to results obtained in FXII-/- mice5

RESULTS RESULTS 

• Screening of in vitro-active F12 RNAi triggers in wild type mice 

identified those triggers that exhibited significant and sustained 

knockdown of serum F12 levels  

• SAR studies allowed identification of a lead RNAi trigger that 

demonstrated >97% maximum knockdown after a single 2 mg/kg 

dose

• Studies in mice showed reduced FeCl3-induced thromboembolism 

consistent with the expected physiological effects of F12 

knockdown

• High dose ARC-F12 treatment showed no evidence of increased 

bleeding in mice

• Carrageenan-induced paw edema is reduced in ARC-F12 treated 

rats

• A multi-dose study in NHPs showed >90% sustained knockdown of 

serum F12 levels without toxicity for monthly doses up to 4 mg/kg 

ARC-EX1

• NHPs in these studies showed changes in aPTT, a physiological 

response consistent with F12 deficiency

• Huh7 cells transfected with RNAi triggers at 1 nM or 0.1 nM

• Data expressed as Renilla/firefly luciferase ratio
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Targeting Factor 12 (F12) with a novel RNAi delivery platform as a prophylactic treatment for Hereditary Angioedema (HAE)

Dynamic PolyConjugate (DPC™) for liver delivery

Factor XII (F12) 

– Key component of contact activation pathway (thrombosis) and kinin-

kallekrein system (angioedema)

• Cleavage of FXII by kallikrein generates FXIIa:  FXIIa generates 

FXIa (coagulation) and kallikrein (angioedema)

• Predominantly expressed in the liver; circulates in plasma 

F12 inhibition is genetically validated

– F12-deficient mice:

• viable and fertile4

• do not show bleeding defects4,5

• protected from thromboembolic disease (stroke, pulmonary 

embolism)5

– F12 deficiency in humans is not associated with either bleeding or 

thrombotic disorders1,2,3
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ARC-F12 screening funnel

Bioinformatic selection of RNAi trigger sequences specific for F12 – filter 

to identify rodent/human/non human primate (NHP) cross-reactive triggers

RNAi trigger synthesis and in vitro screening

Synthesis of chol-RNAi triggers and in vivo screening in WT mice

SAR on lead candidate chol-RNAi triggers: synthesis of modified chol-

RNAi triggers and in vivo screening

Lead candidate

Non-GLP 

toxicology

Efficacy testing in disease-

relevant animal models

In vivo screening 

in NHP

RNAi 

Trigger ID
EC50 (pM)

AD00466 18.6

AD00469 69.5

AD00468 81.5

AD00467 133.4

AD00470 145.0

AD00474 261.0

Summary of EC50 values (in vitro screening)

Two-point in vitro screen of F12 RNAi triggers

RESULTS

DPC™

• Amphipathic 

peptide for 

endosomal escape

• Peptide amines 

“masked” with pH-

labile moiety, 

unmasked in 

endosome

• Targeted to liver 

with NAG

• Co-injected IV with 

RNAi trigger

• For ARC-F12, 

DPC™ is ARC-EX1

RNAi trigger

• Canonical siRNA 

or other format

• Liver-tropic 

targeting ligand 

(eg. cholesterol)

DPC™ and RNAi trigger do NOT form a 

complex, they are separately targeted to 

the liver

“ARC-F12”

Peptide 

backbone

Cholesterol

NAG

(N-acetyl

galactose-

amine)

CDM Bond 

(masking 

chemistry)

Initial F12 chol-RNAi trigger in vivo screen

• Serum F12 levels measured by ELISA, values were normalized to pre-treatment 

and saline control. 

• Mice were dosed at 8 mg/kg (mpk) F12 RNAi trigger/ARC-EX1, single dose, IV 

injection

Iteration of RNAi trigger modification

• F12 RNAi trigger dosed 1:1 with ARC-EX1, single dose, IV injection

• Dose-dependent F12 knockdown 

• 4 mpk dose showed  >1 log10 knockdown at nadir (Day 15), with 

80% knockdown for 1 month 

• ARC-F12 = AD01520 + ARC-EX1 dosed at 1:1 ratio

Pharmacodynamic effect of F12 knockdown in NHP

• Induced by exposure of carotid artery to ferric chloride

• Measure time to blood flow occlusion, thrombi

• Clinically relevant indicator of physiological response to F12 knockdown

• Treatment with 4 mpk ARC-F12 seven days prior to challenge

F12 knockdown Inhibition of thrombus formation

• Single high dose of chol-RNAi triggers showed significant and 

sustained knockdown of F12 levels 

• AD00900 (AD00469 family) exhibited  >1 log10 knockdown of F12 

for >1 month

Carrageenan-induced paw edema in rats 

CONCLUSIONS

FeCl3 thromboembolism mouse model

Evaluating ARC-F12 in multi-dose NHP studies

• 4 mpk ARC-F12, 5xq4w dosing, IV injection 

• 2 or 4 mpk ARC-F12, 5xq4w dosing, IV injection

• ~90% F12 knockdown achieved after first dose, even greater 

knockdown following subsequent doses

• >80% inhibition of F12 levels maintained between dosing

• No changes in toxicity markers (clin chem, CBC) after dosing

• Increased activated partial thromboplastin time (aPTT) in ARC-F12-

treated Cynomolgus monkeys is observed in parallel with 

decreased serum F12 levels

• No changes in Prothrombin Time (PT)

• aPTT is elongated in individuals with F12 deficiency

• Inflammation caused by subcutaneous injection of l carrageenan  

• Induced by multiple mediators of inflammation/edema including pro-inflammatory 

cytokines, histamine, prostaglandins, and others in addition to bradykinin 

• Treatment with 8 mpk ARC-F12 seven days prior to carrageenan challenge
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Top candidate 

RNAi triggers
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• ARC-F12 treatment significantly reduced edema from carrageenan 

challenge (p<0.001)

• Reduction in swelling in ARC-F12 treated rats is similar to those 

seen in rats treated with kallikrein-targeted antibody7

Bleeding risk assessment in mouse model

• Transverse cut of tail vein, monitor time to clotting

• Factor 7 (F7) is a key clotting factor in extrinsic pathway, and a F7-targeted RNAi 

trigger is used as a positive control in this study

• 8 mpk ARC-F12 or 8 mpk F7 trigger + 8 mpk ARC-EX1, single IV dose seven 

days prior to challenge

• Bleeding times do not differ between saline and ARC-F12 treated 

mice

• Lack of bleeding observed in ARC-F12 treated mice is similar to 

results obtained in FXII-/- mice5
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