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The zebrafish model

• Zebrafish guts and immune system resemble mammals
• We can manipulate zebrafish genes
• We can manipulate zebrafish microbiota
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Important events in zebrafish development
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What causes excessive intestinal inflammation? 

Dysfunctional host response to microbes? Dysfunctional microbial community?
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Microbiota-associated LPS induces 
Intestinal alkaline phosphatase

Detoxifies LPS
Promotes mucosal tolerance

Bates et al. (2007) Cell Host & Microbe
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Increased inflammation

Altered gut physiology

Altered 
microbiota



Kelsh and Eisen (2000) Development 127:515; Dutton et al. (2001) Development 128:4113
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sox10 mutants lacks gut motility

Kuhlman and Eisen (2007) Dev Dynamics



sox10 mutants have increased numbers 
of intestinal neutrophils
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Is inflammation caused by
the bacteria or the host? 

inflamed mutant

derive
germ-free ?



Inflammation in sox10 mutants 
is due to the microbiota
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Is inflammation caused by
the bacteria or the host? 

inflamed mutant
donor
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transplant microbiota into 
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sox10 mutants causes transmissible 
intestinal inflammation
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What causes excessive intestinal inflammation? 

Dysfunctional host response to microbes? Dysfunctional microbial community?

Reduced intestinal alkaline phosphatase Microbiota of sox10 mutant
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