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Attenuated protein toxins as intracellular nucleic acid delivery fibromyalgia and chronic pain vectors
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Many protein toxins have evolved to access a variety of relatively inaccessible intracellular compartments in order to exert 
virulence. Counted among this number are proteins such as ricin toxin, shiga toxin, diphtheria toxin and anthrax toxin. 

These proteins display diverse architecture ranging from AB5 to AB configurations and depending upon the specific B chain 
in question, entertain a number of strategies from direct membrane penetration to utilizing retrograde trafficking pathways 
to access a plethora of intracellular compartments including the cytosol. Typically the A chain will exhibit catalytic activity 
proportional to both cellular intoxication and virulence. However given the facile nature of protein recombination, attenuation 
is relatively simple. Here we describe the ability of attenuated anthrax toxin (ATx) to manipulate endocytic cargo sorting for the 
purposes of drug delivery, traversing intracellular compartmental boundaries for nucleic acid delivery. We report not only the 
efficiency with which siRNA and antisense effectors are delivered but also the mechanisms they utilize to traverse the barriers 
responsible for intracellular compartmentalization. Attenuated Atx:ASO complexes had transfection efficiency approximately 
equivalent to Nucleofection®. In HeLa cells, at 200 pmol ASO expression of the target gene was 5.4±2.0% relative to an untreated 
control after 24 h. Using 200 pmol ASOs, Nucleofection® reduced Synt5 expression to 8.1±2.1% after 24 h. PA:LFn-GAL4:ASO 
transfection of non- or terminally-differentiated THP-1 cells and Vero cells resulted in 35.2±19.1%, 36.4±1.8% and 22.9±6.9% 
(respectively) target gene expression after treatment with 200 pmol of ASO and demonstrated versatility. Nucleofection® with 
Stealth RNAi™ siRNA reduced HeLa Synt5 levels to 4.6±6.1% whereas treatment with the PA:LFn-PKR:siRNA resulted in 
8.5±3.4% Synt5 expression after 24 h (HeLa cells). These data underscore the tractability of this approach to both antisense and 
siRNA delivery. 
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