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Surprising results show that a hybrid protein containing the 

potent anthrax toxin specifically targets and eliminates 

bladder cancer cells. 

MAINLY RELATED TO SMOKING 

 

We rarely talk about it, but bladder cancer is the fourth most 

frequently diagnosed cause of cancer in Canadian men (8.1% of 

new cases in 2019) and the ninth cause in women (2.5% of new 

cases). Studies indicate that in half of the cases, these bladder 

cancers are directly caused by smoking: smokers are in fact 

approximately four times more likely to develop this cancer as 

compared to non-smokers, consequence of the repeated exposure of 

the bladder wall to many toxic tobacco compounds that are 

eliminated through the urine (1). 

 

DIFFICULT TO TREAT 

 

Like all cancers, treatment of bladder cancer depends on the stage 

of the tumor and how aggressive it is. Early stage cancers can be 

treated by transurethral resection of the tumor (the tumor is excised 

via the urethra), followed by local treatment (inside the bladder) 

with chemotherapy (mitomycin) or immunotherapy using Bacillus 

Calmette-Guérin (BCG) to boost the immune system and prevent 

cancer from recurring. 

 

Unfortunately, these treatments are not perfect and cancer recurs in 

approximately 70% of diagnosed patients, with up to 20% of them 

eventually developing invasive bladder cancer requiring cystectomy 

(resection of a part or of all the bladder) and systemic 

chemotherapy. New therapeutic approaches are therefore clearly 

required in order to improve the treatment of this cancer, especially 

since there is currently a shortage of BCG due to high demand 

worldwide. 

 

TARGETED THERAPY 

 

It has been known for several years that bladder cancer cells 

express abnormally high amounts of EGF growth factor receptors 

(EGFR) on their surface. 

 

These receptors therefore represent an ideal target for specifically 

attacking cancer cells, without interfering with the function of 

normal cells. 

 

American researchers had the idea of using this characteristic to 

specifically eliminate cancer cells using the toxin produced by the 

bacteria Bacillus anthracis, responsible for anthrax (2). 

 

This toxin was chosen because it very easily enters the cells and 

quickly kills them through the process of apoptosis. 

 

 

 
 

This speed of action is important, because the constant inflow of 

urine into the bladder and the regular elimination of its contents 

means that the concentration of anticancer agents is greatly reduced 

over time and becomes insufficient to obtain an optimal therapeutic 

response. The other point in favor of this toxin is that it is active at 

very low concentrations, which makes it possible to minimize the 

potential side effects which could arise while using larger quantities 

(it is moreover this powerful action, combined with the very high 

stability of the bacteria B. anthracis in the form of spores, which is 

at the origin of the use of this toxin as a biological weapon). 

 

ANTICANCER TOXIN 

 

To specifically deliver the toxin to cancer cells in the bladder, the 

researchers therefore created a hybrid protein in which EGF, which 

is the molecule recognized by EGFR overexpressed on the surface 

of these cells, was fused with the proteins responsible for the 

toxin’s biological effects. 

 

Using cultured bladder cancer cells, they first observed that very 

low concentrations of this hybrid protein (below the nanomolar, ie 

10-9 Molar) were sufficient to observe an interaction, without 

binding to normal cells. This interaction results in very rapid death 

of cancer cells (50% mortality in 30 min), and much faster than 

current treatments which require several hours. 

 

In this sense, it is interesting to note that the incubation of the toxin 

with a sample of bladder cancer taken from a patient lead to rapid 

elimination all of the cancer cells. The hybrid toxin also works in 

animals with very advanced bladder cancer, resistant to all current 

treatments, with an approximately 30% reduction in tumor volume 

after a single cycle of treatment with local infusion. 

 

There is therefore reasons to be optimistic about the chances that 

this new type of treatment may soon be tested in the clinic and, in 

the medium term, used for the treatment of bladder cancer. 
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