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q  Mucosal immunity 

q  The innate and adaptive immune 
responses 

q  The tools 

q  Specific examples of how commensal 
bacteria affect immune response 

Overview 
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q  The vast majority of pathogens 
     invade the human body by these 
     routes 
            

Why study mucosal immunity? 

q  The mucosal immune system forms 
the largest part of the body’s immune 
tissues 

      ㆍ3/4 of all lymphocytes 
      ㆍproducing the majority of 

 antibodies 

q  It is also where most of commensal 
microorganisms interact with the 
host 
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Mucosal immune compartments 
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IgA isotype dominant the mucosal 
immune compartment 
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M cells: uptake antigen 
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Dendritic cells: reaching for the gut- 
lumen antigen 
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 Germ-free animals :  
q  marked reduction in the size of peripheral lymphoid 

organs 

q  defective immune structure in the peripheral 
lymphoid organs  

q  reduced serum IgG but not IgM titer 

q  biases in the Th1/Th2 immune response 

                                         

Normal microbiota and their role in 
the adaptive immune system 
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Commensal bacteria induce CD4+T 
cell differentiation  
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The tool part I: Germ free (GF) animals 

GF 
Specific pathogen free 

(SPF) 
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The tool part II: Flow cytometric 
analysis 

3. Detecting color 

4. Analysis 
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Commensal colonization induces 
specific mucosal IgA 

altered Schaedler flora 
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Germ-free mice require a large dose of 
live bacteria for IgA production 
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Commensal-induced specific IgA is short 
of immune memory 
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Charles Janeway:  
The Prediction of the innate 

immune recognition 
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Toll-like receptor signaling pathway 

(Bacteria lipopeptide) 
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MyD88 promotes physical separation of the 
microbiota and the small intestinal surface 
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Epithelial cell MyD88 is required to limit bacterial 
association with the small intestinal surface 
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RegIIIγ was detected in distal small intestine 
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RegIIIγ, an anti-Gram positive bacteria 
protein that is controlled by MyD88 
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RegIIIγ limits mucosal surface association 
by Gram-positive bacteria 
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Human microbiota (HMb) versus 
mouse microbiota (MMb)  

Similar in Major Bacterial Phyla Abundance with 
Differences at the OTU Level 
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Physical Properties and Microbiota of MMb 
versus HMb Mice 

Hsin-Jung Joyce Wu "Microbiota and man: the story about “us”



A similar total bacterial load in MMb and 
HMb mice 

Hsin-Jung Joyce Wu "Microbiota and man: the story about “us”



MMb, but Not HMb, Mice Exhibit Expansion 
of Adaptive Intestinal Immune Cells 
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Distinct Gene Expression Profile in Small 
Intestinal T Cells from HMb and MMb Mice 
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More induction of immune-related genes in 
MMb mice  
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Normal microbiota control the balance of 
effector and regulatory T cells in the skin tissue 
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Distinct commensal niches control T cell 
cytokine production in the gut and skin 
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GF mice 
monoassociated with S. 
epidermidis on the skin 

Distinct commensal niches control T cell 
cytokine production in the gut and skin 
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C 

S. epi drive immunity and promote pathology in 
L. major skin infection 
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Conclusions 

q  Gut microbiota profoundly affect the innate and adaptive 
immunity both inside and outside the gut 

q  The specificity of intestinal IgA response dependent on the 
commensal bacteria present at the time 

q  Spatial segregation are key for host-microbiota mutualism or 
commensalism 

q  Gut microbiota-mediated immune regulation are highly host 
specific 

q  The skin commensal bacteria are crucial for fine tuning the 
local immune response in the skin. 
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Future questions 

q The immune disorders: intrinsic to the host or caused by the 
microbiota? 

q The immunoregulatory role of microbiota in other mucosal 
tissues. 

q Age dependent-developmental window of the microbiota-
mediated immune regulation? 

q What are the microbial molecules responsible for the 
immunoregulation? Why are some microbiota species more 
potent immunostimulators than others?   
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Thank You and More Questions? 
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