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H. Yin et al., Nat Rev Genet (2014) 

Barriers to systemic delivery of nucleic acid-based drugs
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Dynamic Polyconjugate (DPC™) technology
Modular siRNA delivery platform

Polymer backbone
• Scaffold for trigger, ligand
• Extend exposure

• 5-15 nm size
• Endosomal escape activity

Reversible PEG masking
• Improve PK
• Substrate for endosomal proteases
• Endosomal unmasking facilitates trigger release 

to cytoplasm

Reversible RNAi trigger attachment

Tissue-selective targeting ligand
• N acetyl galactosamine (liver)

• ARC-520/1: hepatitis B
• ARC-AAT: alpha-1 antitrypsin deficiency

• av integrin ligand (tumor) 
• ARC-HIF2: ccRCC

• Other targeting ligands
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• Cell adhesion and signaling
• Heterodimers: 18 a and 8 b subunits
• Diverse natural ligands: ECM, growth factors, etc.
• RGD mimetic: high-affinity, selective aV integrin ligand

Targeting integrin receptors with proprietary 
RGD mimetic ligands

a b

RGD

• aV integrins overexpressed in many tumors
• Promote angiogenesis and invasiveness
• aV integrin ligands: tumor delivery & imaging
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FACS analysis with antibodies to aV, aVb3 and aVb5

avb3 and avb5 integrins are expressed on clear 
cell renal cell carcinoma (ccRCC) tumor line A498
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ITG-DPCNo ligand-DPC

ITG-DPC
• Reversibly masked polymer backbone
• Multiple RGD mimetic ligands for aV integrin targeting
• Cy3 label for tracking

Green:  Actin
Blue:  Nuclei
Red:  ITG-DPC

Integrin-targeted DPCs (ITG-DPCs) are internalized 
by ccRCC cells and tumors

In vivo tumor tracking

*

*

RGD

RGD RGD

In vitro A498 cell tracking



• Majority of ccRCC tumors (~90%) characterized by inactivation of Von 
Hippel-Lindau (VHL) ubiquitin ligase tumor suppressor
• Results in HIF-2a stabilization and activation

• Strong target validation for HIF-2a in ccRCC
‒ HIF-2a is an oncogenic transcription factor

• Transcription factors difficult to drug with traditional small molecule 
compounds or antibody therapies

• HIF-2a not widely expressed in normal tissues
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Therapeutic target for ccRCC
Hypoxia-inducible factor 2 alpha (HIF-2a)



Cotransfection of HIF-2a-luciferase construct and candidate HIF-2a triggers

Hits

Lead

IC50 = 28 pM
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Identification of lead HIF-2a RNAi trigger design
Primary in vitro screen and confirmation

Trigger vs 
HIF2a

ARC-HIF2



• Nude mice, 3-4 week established tumors
• Single IV dose ARC-HIF2 on Day 1
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Deep, durable HIF-2a knockdown after single dose
ARC-HIF2 in orthotopic renal A498 ccRCC tumors

Tumor HIF-2a expression
Day 6

ARC-HIF2no ligand DPCvehicle

Tumor HIF-2a expression
15 mg/kg

ARC-HIF2vehicle vehicle
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Tumor volume

• ARC-HIF2 treatment 
produced tumor stasis

• Well-tolerated (no D in 
body weight)

ARC-HIF2 reduces growth of orthotopic A498 tumors
10 mg/kg ARC-HIF2; q2w x4 

Tumor morphology

untreated

vehicle (D5W)

10 mg/kg ARC-HIF2
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implanted control



Tumor morphology by H&E (Day 49)

D5W ARC-HIF2

Tumor CD31 IHC (Day 49)

D5W ARC-HIF2
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Morphological changes in ARC-HIF2 treated tumors
Histological evidence of tumor degeneration and reduced vascularization
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Extrahepatic targeting discovery
Ligand-receptor pair validation and optimization workflow

Flow cytometry: primary screen
• Receptor binding, competition

Cellular tracking: secondary screen
• Uptake by confocal microscopy

In vivo tracking screens
• Tumor / tissue uptake

In vivo delivery PoC, lead optimization
• Ligand-dependent functional delivery (KD)
• Targeted DPC paired with therapeutic trigger
• Disease-modifying efficacy studies

• affinity
• selectivity
• valency
• stability

Ligand / DPC 
optimization cycle

Receptor classes
Ø Integrins
Ø Receptor tyrosine kinases
Ø G protein-coupled 

receptors

Ligand chemistries
Ø Peptide
Ø Small molecule

EpL-DPC

Epithelial cell-targeting ligand (EpL)
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A498 ccRCC line NSCLC line 1° endothelial 1° lung epithelial1° smooth muscle

Selective EpL-DPC internalization by non-small cell lung 
cancer (NSCLC) tumor cells and epithelial cells
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No ligand-DPC EpL-DPCITG-DPC

Trigger vs 
HIF2a

EpL-DPC delivery to subcutaneous NSCLC tumors
Tumor tracking 24h post IV dose
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No ligand-DPC

αvβ6 ligand-DPC-Cy3

αvβ6 ligand-DPC-Cy3

EpL-DPC

Trigger vs 
epithelial 

marker gene

Non-binding EpL-DPC

ITG-DPC

EpL-DPC delivery to pulmonary epithelium
Tissue tracking 24h post IV dose
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Dynamic Polyconjugate (DPC®) technology
Modular siRNA delivery platform

Reversibly masked polymer
• Manipulate pharmacokinetic 

properties & endosome 
escape activity

Targeting ligands
• RGD mimetic for integrin 

delivery to ccRCC tumors
• EpL for targeted delivery to 

NSCLC tumors & epithelial 
tissues

RNAi triggers
• HIF2a for ccRCC
• Therapeutic triggers for 

NSCLC and epithelial 
targets
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