
 

Platform for Delivering Targeted 
Therapies to Treat Neurological 

Diseases 

MCW Case 1706 
 

Stage of Development: 
Proof-of-Concept In Vitro 

 
Intellectual Property: 

PCT/US15/52886 
Filed September 2015 

 
Co-Inventors: 

 

• Joseph Barbieri, Ph.D. 

• Amanda Przedpelski, B.S. 

• Chen Chen, M.D., Ph.D. 
  Medical College of Wisconsin 

 

• Eric Johnson, Ph.D. 

• Sabine Pellett, Ph.D. 
University of Wisconsin, 

Madison 

Phone: 414-955-4381 

Fax: 414-955-6427 

kpboggs@mcw.edu 

C ONTACT :  
KEVIN  B OGGS  

OFFICE  OF  
TECHNOLOGY  

DEVELOPMENT  

The progressive loss of function of neurons is the basis for most neurodegener-

ative diseases, including Alzheimer’s disease, Parkinson’s disease, amyo-

trophic lateral sclerosis and Huntington’s disease, the transmissible spongiform 

encephalopathies (TSEs or prion diseases), and botulism, caused by bacterial 

botulinum neurotoxins that bind to and enter neurons. 

 

There is a need for therapeutics that slow or prevent the progression of these 

diseases.  Technology 1706 is a platform that can be used to deliver therapeutic 

drugs/molecules into neurons. The foundations of this platform are engineered 

AB5 toxins obtained from bacteria. 

 

AB5 toxins possess two major components: B and A.  The binding domain (B) 

recognizes and binds to specific gangliosides on the cell surface.  This binding 

facilitates the endocytosis of catalytic domain (A), an enzyme which is respon-

sible for the toxic effects.  Figure 1 illustrates the AB5 platform. 

 

Figure 1a shows the monomeric α-

helix A1 catalytic domain and the 

pentameric B5 binding domain, 

which are covalently joined by an 

A2 linker.   

 

Figure 1b depicts the engineered 

AB5 toxin, wherein the B5 gangli-

oside-binding moiety is retained, 

but the A1 toxin is replaced with a 

therapeutic “cargo”. 

 

Proof-of-Concept.  As shown in 

Figure 1b, AB5 constructs have been used to: (a) deliver a functional enzyme 

(Beta-lactamase, (Blac)) into the cytosol of normal and diseased neuronal cells; 

and (b) deliver a therapeutic antibody (camelid) to botulinum toxin-intoxicated 

neurons. 
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Key Advantages: 

• As a delivery platform it is more effective than tetanus toxins, which 

would be neutralized by pre-existing antibodies in vaccinated patients 

• 10,000 molecules of therapeutic cargo can be delivered into the cell and 

the cargo dissociates from the construct 

• 100 microgram amounts currently being produced; scale up is straightfor-

ward 

• NOTE: Construct can be customized to target specific cell types/tissues to 

deliver therapeutic molecules to skin, lung, intestine and bone marrow 
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