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ABSTRACT

Researchers at the University of California, Davis have developed engineered amyloid fibrils
composed of modified β-solenoid proteins fused with pathogen-binding domains that provide
ultra-sensitive, stable, and versatile platforms for detecting viruses and other pathogens.

FULL DESCRIPTION

This  technology  uses  genetically  engineered  β-solenoid  proteins  (BSPs)  modified  to  self-
assemble into amyloid fibrils that are functionalized with pathogen-binding proteins such as
receptor  decoys  or  binding  motifs.  These  fibrils  offer  exceptional  stability  and  multivalent
binding capabilities, enabling them to tightly capture pathogens like SARS-CoV-2, HBV, or HCV
from biological samples. The pathogen-binding proteins can mimic natural cell receptor sites
(e.g., ACE2 helix-turn-helix domain) or other tightly binding peptides. The fibrils can be linked
to solid supports or nanoparticles and integrated into diagnostic assays or protective coatings.
This  innovation allows detection with improved sensitivity,  durability,  and cost-effectiveness
compared to conventional antibody-based methods.

APPLICATIONS

▶ Point-of-care diagnostic assays for infectious diseases including COVID-19, HBV, and HCV. 

▶ Rapid environmental pathogen monitoring and biosurveillance tools. 

▶ Development of coated personal protective equipment and antiviral surfaces. 

▶ Biotechnological research tools for pathogen capture and detection. 

▶ Multiplexed biosensors and lab-on-paper formats for clinical diagnostics. 

▶ Low-cost lateral flow assays and immunoassays utilizing engineered amyloid scaffolds. 

▶ Therapeutic decoy development for viral neutralization. 

▶ Fluorescent and chromogenic labeling assays compatible with mobile detection platforms. 

▶ Customizable bioscaffold platforms for detection of novel and emerging pathogens. 

▶ Industrial and clinical bio-sample screening and point-of-need testing.

FEATURES/BENEFITS

▶ Achieves extremely high binding affinity and avidity through multivalent amyloid fibril

scaffolds, enhancing diagnostic sensitivity and lowering detection thresholds. 

▶ Maintains stability under harsh environmental conditions, including extreme pH,

temperature, and denaturants. 

▶ Enables cost-effective, scalable production via standard microbial expression systems. 
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▶ Adopts a modular design for fusion with diverse pathogen-binding proteins, supporting

broad-spectrum and multiplexed detection. 

▶ Immobilizes binding scaffolds on solid supports like paper, facilitating low-cost, robust

point-of-care tests. 

▶ Integrates fluorescent or chromogenic labeling for direct, sensitive pathogen detection. 

▶ Rapidly adapts to new or emerging pathogens using biopanning methods to identify novel

pathogen-binding peptides. 

▶ Reduces false negatives and enhances detection windows by improving sensitivity and

utilizing receptor decoy technology instead of antibodies. 

▶ Provides a universal platform adaptable to zoonotic and emerging pathogens, supporting

field and resource-limited settings.
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