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Exciting times for microbiota research !
WELCOME BACK AFTER ONE YEAR!



YOU SHOULD START TAKING PROBIOTICS NOW,  BEFORE WE 
DISCOVER  THAT THEY DON’T MAKE ANY DIFFERENCE
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MODULATION OF RESIDENT BACTERIA 



BENEFICIAL MODULATION OF MICROBIOTA

LACTIC ACID

BACTERIOCINS 

QUORUM SENSING AND QUORUM QUENCHING MOLECULES

SCFAS AND BUTYRATE 

COMPETE WITH RESIDENT MICROORGANISMS FOR ADHESION 
SITES
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bacteriostatic effects by interfering with pathogen cell 
membrane functions, leading to membrane permeability, loss 

of cell contents, lysis, and death

LACTIC ACID



BACTERIOCINS



QUORUM SENSING/ quenching 

Il quorum-sensing è una 
forma di comunicazione 
utilizzata dai batteri per 
scambiarsi informazioni 
l'uno con l'altro. Per 
comunicare, i batteri 
utilizzano particolari 
composti chimici (chiamati 
autoinduttori) che 
forniscono informazioni 
sulla popolazione batterica, 
fra cui informazioni sulle 
sue dimensioni.
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ENHANCEMENT OF EPITHELIAL BARRIER  FUNCTION



ENHANCEMENT OF EPITHELIAL BARRIER  FUNCTION



SECRETED PROTEINS
 MSP1/P75
 MSP1/P40 
 HM0539
EXOPOLYSACCHARIDES
SHORT CHAIN FATTY ACID !



MODULATION OF IMMUNE RESPONSES4



A. ENHANCE SIGNALING IN HOST CELLS TO 
REDUCE INFLAMMATORY RESPONSE.

B. SWITCH IN IMMUNE RESPONSE TO REDUCE 
ALLERGY.

C. PROBIOTICS AS VEHICLES TO DELIVER ANTI-
INFLAMMATORY MOLECULES TO THE INTESTINE.

D. REDUCE THE PRODUCTION OF INFLAMMATORY        
SUBSTANCES.



A schema of anti- apoptotic effects of probiotics. Various microRNAs i.e., miR-21, miR-200b and miR-21 can 
indirectly affect on apoptosis pathways

EFFECTS OF THERAPEUTIC PROBIOTICS ON MODULATION OF MICRORNAS
5

https://biosignaling.biomedcentral.com/articles/10.1186/s12964-020-00668-w


EFFECTS OF THERAPEUTIC PROBIOTICS ON MODULATION OF MICRORNAS

Etc, etc, etc….

https://biosignaling.biomedcentral.com/articles/10.1186/s12964-020-00668-w


PROBIOTIC ANTI CANCER EFFECTS ?
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MODULATION OF SYSTEMIC METABOLIC RESPONSENS
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BILE SALT HYDROLASE
 

Glucose, lipid, energy metab
(loss : Clostridium Difficile)

SUCCINATE

Intestinal gluconeogenesis

SCFA

Insulin sensitivity, glucose 
tolerance; lipid metab.;
Oxidative stress

MODULATION OF SYSTEMIC METABOLIC RESPONSENS



32 TRIALS vs PLACEBO



TOTAL CHOLESTEROL: SHORT vs LONG Tx > 8w

-14 md

- 6 md



PROBIOTICS 

COULD INFLUENCE 

BLOOD TESTS, 

STRONGLY CORRELATED 

TO CLINICAL OUTCOMES



HEART
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Microbiome-derived metabolites 
comprise about 10% of all circulating 

metabolites among humans. 
•The review highlighted particular metabolites that affect HF:

• Lipopolysaccharides promote production of inflammatory 
cytokines and induce insulin resistance and atherothrombosis, 
leading to cardiac dysfunction

• In contrast, short-chain fatty acids reduce systemic 
inflammation and augment the intestinal barrier. These 
molecules are also associated with benefits in cardiac 
remodeling; however, the concentration of short-chain fatty 
acids is reduced in cases of HF

• TMAO is a metabolite related to the consumption of dietary L-
carnitine and (phosphatidyl) choline, which are commonly found 
in animal products. TMAO has atherogenic and thrombotic 
effects, as well as negative effects on cardiac remodeling in 
mouse models.

• Phenacetylglutamine reduces cardiomyocyte contractility 
and induces natriuretic gene expression, and adults with HF have 
higher mean levels of this metabolite as well





SYSTEMATIC SIGNALLING VIA THE NERVOUS SYSTEM
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This term is unfortunately overly simplistic and inherently flawed. Microorganisms 
and their metabolites are neither ‘good’ nor ‘bad’, they merely exist. Their impacts 
on us as hosts are heavily dependent on context. Microorganisms or metabolites 
that are deleterious in one context may cause no harm in another. As examples, 
Clostridioides difficile can be carried asymptomatically throughout life, and only 

cause problems in older age when the host is immunocompromised and treated with 
antibiotics. Similarly, a strain of E. coli may be relatively harmless in the colon, but 

cause a urinary tract infection if it invades the urethra.

to disease progression in some conditions, including inflammatory bowel diseases: however, 
such alterations are rarely consistent and the microbiota is hugely variable between 
individuals, both in health and disease. This makes it extremely difficult to identify gut 
microbiota configurations with the required specificity and reproducibility for clinical 
practice

It is true, however, that numerous human conditions have been 
shown to correlate with alterations in microbiota composition. 
This is sometimes referred to as ‘dysbiosis’, which is also a vague 
term with limited clinical applicability.



Developing a new conceptual framework and applying it to the human 
microbiome will require much more collaboration between investigators 
working across disparate fields, including evolution, ecology, 
microbiology, biomedicine and computational biology. It will also 
demand significant changes in how data and other resources are 
distributed between scientists, and in how currently disparate areas of 
microbiome research inter-relate.

Data standards. Microbiome researchers have not yet 
broadly embraced quality-control practices for their 
data in a way that would make results more 
reproducible, and that would facilitate the analysis 
and interpretation of data across multiple studies.

Studies based on characterizing genetic material, proteins or metabolites 
using high-throughput analyses will remain the norm for the foreseeable 
future. To produce useful results, however, researchers must adopt better 
data-sharing practices.

REPLICABILITY10



Facesti come quei che va di notte, 
che porta il lume dietro e sé non giova, 

ma dopo sé fa le persone dotte (…)
Dante, Paradiso, XXII, 67-69

Se siete interessati ad un accesso unlimited 
segnalate la vs. email alla Segreteria.

Riceverete ID e PASSWORD
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MODULATION OF IMMUNE RESPONSES4



A schema of anti- apoptotic effects of probiotics. Various microRNAs i.e., miR-21, miR-200b and miR-21 can 
indirectly affect on apoptosis pathways
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MI SONO DIVERTITO UN MONTE CON QUESTA LETTURA. 
E’ STATO COME AL PROCESSO DI NORIMBERGA

Woody Allen
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