
■ ACP-C5 predicted binding domains
– ACP’s 5′ and 3′ ends that interact with PEG do not 

engage with C5 directly (Figure 2A)
– In silico modeling identified 3 putative aptamer-

interacting residues (Lys882, Lys1578, and Arg1634) 
on 2 domains (MG7 and C345C) on C5 (Figure 2B)

■ Gel mobility shift assays confirmed that Arg1634 is not 
involved in aptamer binding, and that Lys882 and Lys1578
may be peripherally involved in aptamer-C5 interaction
(Figure 3)

■ Simulating convertase binding to C5 indicated that binding 
of the aptamer to C5 interferes with convertase binding 
(shown by red line) (Figure 4)
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RESULTS

OBJECTIVE
■ To elucidate the structural mechanism by which ACP 

inhibits C5 activation, providing a molecular basis for its 
therapeutic effect in GA

Figure 3. Monitoring aptamer-C5 interactions using (A) fluorescent gel-shift assay and 
(B) coomassie blue staining

Figure 2. ACP-C5 predicted binding domainsKEY TAKEAWAYS
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■ Structural modeling: in silico modeling was used to 
predict ACP-C5 interaction sites

■ Mutagenesis, protein analysis, and gel-shift assay: 
site-directed mutagenesis generated C5 variants, 
which were expressed in mammalian cells and purified
– Human C5 was used to determine the binding 

affinity of ACP
– To monitor binding interactions, Cy5-labeled NPA was 

used to detect binding to both WT and mutant C5 
proteins in a gel-shift assay using non-denaturing 
native gel electrophoresis

– Fluorescence measurements were performed using 
a detection wavelength of 680 nm to detect shift in 
aptamer migration, and Coomassie blue staining was 
used to detect shift in protein mobility

INTRODUCTION
■ AMD is a leading cause of irreversible vision loss in older 

adults.1 GA is an advanced form of AMD characterized by 
RPE and photoreceptor degeneration and death1

■ Overactivation of the complement system has been 
implicated in the pathogenesis of GA, contributing to 
inflammation and cellular damage in the retina2

■ ACP is a PEGylated RNA aptamer that specifically binds  
C5, inhibiting its cleavage and subsequent downstream 
complement activation (Figure 1)3,4

Figure 1. ACP in the complement pathway system
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■ ACP selectively inhibits C5 activation likely by interfering with 
the C5 convertase interaction or cleavage site access

■ ACP binding specifically alters the C5 activation step and may not 
affect other aspects of the complement pathway

■ Additional studies are underway to identify the precise location of 
ACP-C5 interaction using cryo-electron microscopy

CONCLUSIONS

Figure 4. Aptamer binding effect on C5 convertase activation

 Binding of the aptamer 
to C5 interferes with 
convertase binding 
(shown by red line)
 This selectivity and 

specificity of ACP 
binding to C5 may lead 
to fewer undesired 
downstream effects

Convertase
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■ ACP selectively inhibits C5 activation, likely through 

interference with C5 convertase function
■ The identified mechanism provides structural 

rationale for ACP’s clinical benefit in GA and may 
contribute to further development of complement-
targeted therapies
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■ ACP 2 mg is approved in the USA, Japan, and Australia 
for the treatment of GA4-6 

■ Understanding the mechanism of interaction and action 
of ACP on C5 can help develop novel therapeutics 
for AMD
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