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Can Biosemiotics help in developing 
personalized healthcare interventions?

Can biosemiotics help in the 
understanding of the gut-

microbiota-brain dialogue?









Favareau, 2015.



Can biosemiotics help in the understanding of 
the gut-microbiota-brain dialogue?

• Certain terms may be insufficient in conveying a comprehensive concept or might become 

overlooked in subsequent research so, biosemiotics emerges as a potent approach to encompass 

entire concepts within this context. 

• A more appropriate definition for a host would be a "biosemiont" since it qualifies as a semiotic 

organism. 

• Similarly, the microbiota warrants the term "microbiosemiota" as microorganisms function as 

semiotic agents. 

• The holobiont then, can be more accurately described as a "holobiosemiont," signifying its role as 

an interactive entity within the "holobiosemiontsphere."





Chemotactic behavior and signaling pathway. (A), Two prominent types of bacterial flagellar motility patterns, run-tumble and run-reverse-flick swimming. (B), 
Schematic representation of the chemotaxis pathway of E. coli, featuring clustered chemosensory complexes formed by receptors bound to histidine kinase CheA 
and adaptor protein CheW. 
Colin, R., Ni, B., Laganenka, L., & Sourjik, V. (2021). Multiple functions of flagellar motility and chemotaxis in bacterial physiology. FEMS microbiology reviews, 45(6), fuab038. 



Receptor binding sites of the CheA–CheW complex. The binding sites determined by NMR are shown in red.
Wang, X., Vu, A., Lee, K., & Dahlquist, F. W. (2012). CheA-receptor interaction sites in bacterial chemotaxis. Journal of molecular biology, 422(2), 282–290.



Methyl-accepting chemotaxis protein I. PDB 



Overview of how quorum sensing works in bacteria. Source: W. Jon 
Windsor



Díaz-García, F. J., Flores-Medina, S., & Soriano-Becerril, D. M. (2019). Interplay between
Human Intestinal Microbiota and Gut-to-Brain Axis: Relationship with Autism Spectrum

Disorders. In Microorganisms. IntechOpen.







Arc Capsids Transfer Arc mRNA into Neurons
Pastuzyn, E. D. et al. (2018). The neuronal gene arc encodes a repurposed retrotransposon gag protein that
mediates intercellular RNA transfer. Cell, 172(1-2), 275-288.



Gypsy-like Gag Arc/dArc1 Proteins Assemble a Virus-like Capsid to Transfer arc/darc1 mRNAs into Postsynaptic
Sites.
Parrish, N. F., & Tomonaga, K. (2018). A viral (Arc) hive for metazoan memory. Cell, 172(1-2), 8-10.



“Nature is everywhere gothic, not 
classic. She forms a real jungle, where 
all things are provisional, half-fitted 
to each other, and untidy.”

William James
“Frederic Myers's Service to Psychology”. Proceedings 

of the Society for Psychical Research, 200–201.



Thank you !!!



Clostridium sporogenes, spore forming, SEM. Dennis Kunkel 
Microscopy / Science Photo Library

Gram staining of Gram-positive C. sporogenes. Adapted from Figure 1 of Pohlein 
et al (2015).







Types of molecular signs in living cells classified by immediate interaction. Sharov, A. A. 
(2017). Molecular biocommunication. In R. Gordon & J. Seckbach (Eds.), Biocommunication. 
Sign-mediated interactions between cells and organisms (pp. 3–35). World Scientific.



Quasi-signs : “Proto-signs” (Bennett, 2021; Sharov & Vehkavaara, 
2015) 



Quasi-signs : “Post-signs” or “Tardo-signs” (Bennett, 2021; Sharov & Vehkavaara, 
2015) 
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