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TLRs: Toll‐like receptors

Cell 1996, 86:973 
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Experimental animal models of TLRs deficiency
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Innate Immunity: host PRRS and fungal PAMPsInnate Immunity: host PRRS and fungal PAMPs
PAMPs: pathogen‐associated molecular patterns 

PRRs: pattern recognition receptors 

TLRs: Toll‐like receptors

NLRs: NOD‐like receptors

CLRs: C type lectin receptorsCLRs: C‐type‐lectin receptors

(RLHs) retinoic acid‐inducible gene I (RIG‐I)‐like helicases



Dectin‐1 signalling: pro‐inflammatory

and anti‐inflammatory signalsand anti‐inflammatory signals
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CGD gene Genetic 

Transmission

Frequency 

(%)Transmission (%)

gp91 phox 

(CYBB)

X‐linked 65

p47 phox 

(NCFI)

Autosomal 

recessive

25

p67 phox 

(NCF2)

Autosomal 

recessive

5

p22 phox

(CYBA)

Autosomal 

recessive

5
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Who’s who

IDO
(i d l i 2 3 di )(indoleamine 2,3‐dioxygenase)

Intracellular heme‐containing enzyme that catalyzes 
the initial rate‐limiting step in tryptophan degradation 

Expressed in brain, lung, gut, placenta, spleen, 

along the kynurenine pathway.

lymph nodes, and thymus.



The multifaceted activity of IDO in fungal infections
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Pathogenic Th17 in fungal infections in NADPH deficiencyPathogenic Th17 in fungal infections in NADPH deficiency

WT p47‐/‐p

Romani et al. Nature. 2008 Jan 10;451(7175):211‐5



IL‐17 levels correlate with pathologyp gy
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IDO defective activity was found in CGD mice y
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Vγ1+/Vγ4+ balance

Romani et al. Nature. 2008 Jan 10;451(7175):211‐5



The Kynurenines therapyy py
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Pathogenic Th17 in fungal infections in NADPH deficiency : 
the Kynurenine therapythe Kynurenine therapy

Zelante et al. J Immunol. 2008 Apr 15;180(8):5157‐62.
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ToleranceTolerance asas anan oldold strategiesstrategies
toto preservepreserve
FungalFungal benefitsbenefitsFungalFungal benefitsbenefits

Eur. J. Immunol. 2008. 38: 3257–3264 
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