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Ø At a very crude prototype stage, we have already created a 
prion assay that has a comparable sensitibity to the best of those  
commercially available.  It approaches the sensitivity limits 
believed to be required for detecting prions in blood.

Ø Our recently developed ELISA format will allow for rapid 
characterization of many new reagents and assay conditions.  
Thus affinity should be expected to improve greatly.
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Synthetic Ligands Specifically Capture PrPSc

Advantages of  synthetic ligand capture

• Rapidly synthesized
• Combinatorial development methods can be used
• Effectively higher affinity than antibodies (because they are soluble at much 

higher concentrations) 
• Can use pre-derivatized beads to concentrate PrP from a larger volume of 

sample
• No requirement for Proteinase K digestion
• Easy chemical modifications allowing for a wide range of assay and 

detection methods

Different Chemical Classes of Ligands Specifically Bind to PrPSc 

and do not Require Proteinase K
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Sample Western Blot Assay of Ligands for PrPSc Affinity and Specificity

+  =  Proteinase K digested PrPSc

- =  Non-digested PrPSc

C =  Non-digested PrPC

Ligand 12=Hydrophobic  
Ligand 16=Hydrophobic  
Ligand 17=Ionic
Ligand 20=Mixed

Multivalency Improves Affinity
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+  = Proteinase K digested PrPSc

- =  Non-digested PrPSc

C =  Non-digested PrPC

A = Monomer
B = Multimer

Western Blot Detects Abnormal Prions at Over Four Logs of Dilution
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Dilutions*:

1 1:200
2 1:1000
3 1:2000
4 1:4000
5 1:10000
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Ligand ID:

*PK digested RML Scrapie mouse brain homogenates diluted into assay buffer pulled down with 
ligands on magnetic beads and probed with rabbit anti-PrP polyclonalantibodies.

ELISA is at least up to 10x More Sensitive than Western Blot
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*PK digested RML Scrapie mouse brain homogenates diluted into assay buffer pulled down with 
ligands on magnetic beads and probed with monoclonal Fabs.  Subsequent experiments have been 
performed using normal brain as a diluant.  With optimized parameters, detection at dilutions up 
to 1:100,000 have been observed.

Beads work as an effective concentrator
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PK digested RML Scrapie mouse brain homogenates of identical concentrations, but differing 
volumes were incubated with 100 ul each of ligand-coated magnetic beads.  Higher signals were 
obtained from the higher volume of equivalently concentrated homogenate.

Ligands Binds Prion in Spiked Serum in Presence of Detergents

S:   400ul of 1:5 diluted human serum
S+N: 350ul of 1:5 diluted human serum plus 50ul of mouse normal brain homogenate
S+I: 350ul of 1:5 diluted human serum plus 50ul of mouse infected brain homogenate

50ul of Brain homogenate      - +          +        - +          +      - +        +   15ul   
in 1:5 Diluted                                                  PK+ 
Human Serum S      S+N     S+I      S      S+N     S+I    S     S+N    S+I

50pmol of Ligand 3   16                    18 

Background: vCJD and BSE have caused great public health concern and impacted 
blood supplies worldwide. Chiron has initiated a project to develop sensitive tests for
PrPSc. Most tests presently available employ antibodies that bind to both the normal and 
diseased forms of prions, PrPC and PrPSc respectively. Scientists in the prion field have 
been searching for antibodies specific to PrPSc without binding to PrPC. However, this 
has proven to be difficult. Without PrPSc specific antibodies, most assays rely on the 
protease resistant nature of PrPSc to differentiate it from PrPC. Samples are first treated 
with protease to clear PrPC. But protease treatment is not entirely specific. This 
fundamentally limits the sensitivity and specificity of these assays.
Methods: In our attempt to design sensitive assays for PrPSc, we have taken the effort 
to develop specific reagents by utilizing the known chemical and structural 
characteristics of PrPSc coupled with screening methods.
Results: We have identified a few reagents that bind PrPSc with high affinity but not to
PrPC and have been working on these reagents to further improve their affinity and 
specificity. We have used these reagents to develop assays. The sensitivity of the 
assays and the approaches to enhance the assay performances will be presented.
Conclusions: The availability of these improved reagents will facilitate the
development of sensitive assays for PrPSc.


