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Hi all! We are excited byto present our latest results on bacterialpathogen communication withinin the context of the human intestinal microbiome. To unravel these complex interactions and their effects on human health, we presentinvestigated an intriguing three-way interaction affecting human intestinal healthbetween pathogens, the microbiome, and metabolites ([URL or DOI here]). Let’s get started!
	
2/1913
A case of interrupted conversation. Did you know that microbes in the human gut interact with host cells and each other? 

[Insert – Fun image showing bacterial biome interaction. This is an example only, as this image may be copyrighted.] 

[image: What is the origin of the GUT-BACTERIA? - HEALYOURSELF]
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3/19
Enteropathogenic Escherichia coli (EPEC) virulence depends uponon the type III secretion system (T3SS) to transport), which transports effectors into host cells for pathogenicity. In particular, the metabolite indole, mainly from Bacteroides thetaiotaomicron, is known to reduce the virulence of EPEC. 

[Insert - I suggest a relatively simple model of the T3SS.] 

[image: Diagram

Description automatically generated]

https://www.people.ku.edu/~rdguzman/Images/typeIIIcartoonBsaL5a.gif
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To better understand the role3/13
In our paper we discovered that concentrations of 300 micromolar indole in, a metabolite produced by species of the microbiome, strongly reduce the complex gut biome, we grewT3SS activity of EPEC aerobically and anaerobically withand hence its virulence. 

4/13
To examine the effect of indole up to 1mM, a physiological concentration found in the small intestine. 

[Insert – image of bacteria from Fig. 1? This is an example image only.] 
[image: ]
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As a proxy for secretory activityunder hyper-virulence conditions, we found that secretion of T3SS components such as EspB and expression of the T3SS effector Tir was reduced at > 300uM indole, indicating inhibitionutilized a co-culture model of type III secretion. Thus, physiological concentrations of indole inhibit T3SS secretion.

[Insert – image from Fig. 2]

6/19
What about EPEC T3SS secretion in mixed cultures?and Vibrio cholerae. We knew previously showed that increased Vibrio cholerae numbers enhancesuch co-culture enhances EPEC virulence viaby sensing the V. cholerae effector CAI-1. So, when we co-cultivated the two species, we found that increased T3SS activity in EPEC is CAI-1 dependent, as expected. 

[Insert – suggest an image from Fig. 2]

7/19
To better simulate5/13
We examined the human gut, we co-cultured EPEC and V. cholerae in the presenceeffect of 500 uM indole (500 uM) in the co-culture model and found complete inhibition of EspB secretion and Tir expression.T3SS activity. Combined with careful control experiments, we concluded that indole not only acts as a strong inhibitor but also impairs the upregulation of EPEC T3SS activity in response to V. cholerae.

[Insert – suggest an image from Fig. 3]

8/19
How do combinations of the enhancer indole and inhibitor CAI-1 affect EPEC T3SS responses? We looked at molar ratios of indole and CAI-1 and found that at greater than 1:1 (indole:CAI-1), T3SS activity was reduced dose-dependently. A ratio of 1:10 was completely inhibitory. 

[Insert – suggest an image from Fig. 4]

9/19
In fact, the supernatant containing the CAI-1 effector from V. cholerae substituted for exogenous CAI-1, meaning that physiologically relevant concentrations of CAI-1 antagonize indole. 

[Insert – suggest an image from Fig. S3]

10/19
Normally,6/13

While CAI-1 upregulates the transcription of T3SS-related genes. However, in the presence of indole, T3SS-related gene transcription was reduced. At 1:10 (indole:CAI-1), transcription was almost completely inhibited, indicating that indole inhibits type III secretion transcriptionally. 

[Insert – image from Fig. 4] 
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Again, to better simulate the human gut, we looked at the effect of endogenous7/13
To determine if indole, produced by harvestingbacterial species have similar effect we added supernatant from the common gutcommensal bacterium, B. thetaiotaomicron, which converts tryptophan to indole. When added to co-cultures of EPEC and V. cholerae, the supernatant resulted in the inhibition of T3SS.

[Insert – suggest an image from Fig. 5] 
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8/13
To understand the potentially complex interactions in the gut, we multi-cultured B. thetaiotaomicron, V. cholerae, and EPEC in various combinations. As expected, the co-culture of EPEC and V. cholerae showed elevated T3SS activity compared to EPEC alone. A triculture showed inhibition of T3SS activity similar to 500uM indole addition.

9/13/19
A Importantly, a tri-culture, including with a B. thetaiotaomicron mutant strain unable to produce indole, had increasedstrong T3SS activity compared toas the WT triculture. By including exhaustive controls,co-culture. Based on these results we concluded that microbiome-derived indole interferes with EPEC type III secretionT3SS activity and interaction between EPEC and pathogenic V. choleraepathogen communication.  

[Insert – suggest an image from Fig. 5. Or maybe a cartoon to describe the interactions.] 

14/19
What about human cells? We infected HeLa cells with EPEC then examined T3SS activity by cleavage of c-Jun N-terminal kinase (JNK), degraded by the EPEC effector NIeD. HeLa cells infected with EPEC + 500uM indole showed reduced JNK degradation, indicating that indole interfered with T3SS effector translocation.  

[Insert – suggest an image from Fig. 6]

15/19
We reported before that V. cholerae CAI-1 enhanced EPEC infection of HeLa cells (include a link to DOI here). We examined cell infection in the presence of indole and found that JNK degradation decreased with an increasing ratio of CAI-1:indole. Thus, indole suppresses the enhanced virulence induced by CAI-1 in human cells.   

[Insert – suggest an image from Fig. 6]  
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10/13
So overall, we found that indole, exogenous or from B. thetaiotaomicron, interferes with communication between EPEC and V. cholerae, resulting in altered type III secretionvirulence and reduced pathogenicity in human cells. This is a novel finding!. 
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11/13
Our results may explain individual variability toward bacterial infections, which may be due to variations in intestinal indole. The indole concentration depends upon the microbiome composition and interbacterial communication. Indole then modulates type III secretion, which impacts the infection of human cells. 

[Insert – I suggest an image of a simple model describing the interactions.]
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12/13
Lots of implications! Altering biomemicrobiome composition could reduce infection, highlighting the need to understand better the complex network of inter-microbiome interactions and human-microbiome interactions. Also, eating protein-rich food may increase intestinal indole, reducing the incidence of infection. 

[Insert – I suggest a final image summarizing the field or encapsulating the network communication between microbes and intestinal cells. This image is just an example from the web that may be copyrighted.] 

[image: A picture containing diagram
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We appreciate the effort of our team and others who contributed!   

	[- List your acknowledgments here.] 

[Insert – You may wish to include an image of lab members here or perhaps funding agency logos.]
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Friendly bacteria of the human gut.
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