
Comments on the Tübingen project 

The Tübingen 2019 Team proposes to engineer a new probiotic vehicle, which will produce and 
a peptide drug in response to high glucose levels in the gut, as treatment of type-2 diabetes 
(T2D). 

Strengths of the project: 

• The project addresses T2D, a serious health problem with an estimated worldwide 
incidence of approximately 10% that is steadily growing. 

• The peptide drug, Exendin-4, is already approved for the treatment of T2D (under the brand 
name Exenatide) and is applied either daily or weekly by subcutaneous injections.  

• The new development integrates several sophisticated production, delivery and safety 
mechanisms: 

− Production of the peptide drug will be regulated by a glucose-responsive Tet repressor 
circuit, allowing expression only at high glucose levels. 

− Secretion from the engineered bacteria will be driven by a special secretion tag. 

− Transepithelial delivery will be facilitated by fusion with the short cell-penetrating 
peptide penetratin. 

− Release of engineered bacteria into the environment will be prevented by a composite 
CRISPR/Cas3-based kill switch system, which will destroy the cell DNA upon exposure to 
three independent conditions: forbidden temperatures, lack of Acyl-CoA fatty acid and 
lack of GlcNAc-6-P. 

• The team has put great effort, including consulting with experts, in attempt to solve 
technical challenges and address biosafety issues. 

• Overall, this is an excellent project, addressing an important clinical need through highly 
innovative genetic engineering. 

Major concern: 

• In short – will all these components eventually cooperate in the clinical setting? A critical 
issue is whether, and to what extent, the fusion drug will indeed be produced and secreted 
when necessary and make its way efficiently across the gut epithelium and then across the 
pancreatic endothelium in sufficient concentrations to induce insulin production by its 
target beta cells. 

 

 


