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IL-27 signaling promotes T cell activation in the lung during A. fumigatus 
infection

Figure4: IL-27 signalingpromotes T cell activation in the lung during A. fumigatus infection. T cell populationsin chronically
infected WTand IL-27Rh -/ - were examinedby flow cytometry one day following final instillation of AF293. (A) Representative
dot plots of CD4+, CD8+, and (C)activated(CD44+) CD4+ andCD8+ T cell populations. (B)Quantificationof CD4+ andCD8+ T cell
numbersand(D)percentof CD4+ andCD8+ T cellsactivatedaswell asabsolutenumberof activatedCD4+ or CD8+ T cells. Data
are expressedasƳŜŀƴ± {9aof two independentexperiments. All data are from biologicallydistinct samples. *p<0.05,
**p<0.01, ***p <0.001, p valueswerecalculatedusing{ǘǳŘŜƴǘΩǎt test.

IL-27 signaling promotes Th1 responses in the lung during aspergillosis

Figure 5: IL-27 signalingpromotes Th1 responsesin the lung during chronic pulmonary aspergillosis. (A) Th1, Th2 and Th17
cytokinelevelsin supernatantsfrom lung homogenatesof chronicallyinfectedWTand IL-27Rh -/ - miceasdeterminedby ELISA. (B)
Geneexpressionof Th1, Th2, Th17 and Treg transcription factors determined via qRT-PCRand normalizedto GAPDH. Data are
expressedasƳŜŀƴ± {9aof two independentexperiments. All data are from biologicallydistinct samples. *p<0.05, **p<0.01,
***p <0.001, p valueswerecalculatedusing{ǘǳŘŜƴǘΩǎt test.
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hyphae. Thiscan result in the developmentinvasiveaspergillosis,an aggressivefungal diseasewith an estimated

global incidenceof 250,000 casesannually,and an associatedmortality rate ranging from 30ς80%2. In addition,

repeated exposureto A. fumigatus can also result in otherwise healthy individuals developinghypersensitivity

respiratorydisorderssuchasallergicbronchopulmonaryaspergillosis,ŦŀǊƳŜǊΩǎlung and Aspergillus-inducedasthma.

Assuch,A. fumigatusis rapidlybecominga majorcontributor to the globalpublichealthburden.

ProtectionagainstA. fumigatusis associatedwith developmentof Th1 andTh17 responses,althoughuncontrolledor

prolongedTh17 activation can result in persistent inflammation and tissuedamage. A Th2 responseon the other

handisassociatedwith fungalpersistenceandthe developmentof allergicdisorders. Interestingly,repeatedexposure

to A. fumigatus results in the coevolutionof Th1, Th17 and Th2 responsesin the lungs3. For these reasonsit is

essentialthat the host immunesystemestablisha balancebetweentheseresponsesin order to successfullyclearA.

fumigatus. IL-27 is a regulatorycytokinecomposedof a p28 subunitandan Epstein-BarrvirusInducedGene3 (EBI3)

subunitthat hasbeenshownto either promoteor suppressThelperresponsesdependingon the contextof the

ABSTRACT

× IL-27signalingpromotesTcellaccumulationandactivationin the lungsduringinfectionwith A. fumigatus.
× IL-27promotesTh1 responsesviaT-bet expression,whichin turn resultsin M1 macrophagepolarization.
×TheseType1 immuneresponsesarerequiredin order to suppressA. fumigatusinvasioninto lungtissues.

CONCLUSION

BACKGROUND

Aspergillusfumigatusis a saprophyticfungusfound globally,and the most common

of its speciesto causediseasein humans. A. fumigatus produce small (2-3 ˃Ƴ)

sporesknown asconidiathat are airborne and distributed ubiquitouslythroughout

the environment. On average, individuals inhale upwards of 200 conidia per

day1.Dueto their size,conidiaareableto avoidcoughandmucociliaryclearanceand

enter deeper into the airways. In healthy individuals, these conidia are rapidly

cleared by phagocytessuch as macrophagesand neutrophils, but in the caseof

immunocompromisedindividuals,conidiacanavoidclearanceandgerminateinto
Figure1: Aspergillusfumigatus.
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IL-27 expression is increased following acute infection with A. fumigatus. 

Figure1: IL-27expressionis increasedfollowing acuteinfection with A. fumigatus. Wild type micewere intranasallyinfectedwith
5x107 AF293 for 14 days. (A) Geneexpressionof IL-27 cytokinesubunitsebi3 and IL-27p28 aswell as the IL-27 receptor subunit
wsx-1/IL-27Rh for naïveWT (n=5) and infected WT (n=8) mice. (B) Protein levelsof IL-27 cytokine in the supernatantof lung
homogenatesfrom naïve(n=5) and infectedWT(n=8) miceasdeterminedby ELISA. Dataare expressedasƳŜŀƴ± {9a. All data
arefrom biologicallydistinctsamples. *p<0.05, ** p<0.01, *** p <0.001, p valueswerecalculatedusing{ǘǳŘŜƴǘΩǎt test.

One or more regulatory facts, such IL-27,  must be in place in order to balance immune responses in the lung 
chronic A. fumigatusinfection in order to ensure successful fungal cell clearance. 

HYPOTHESIS

To examine the role of IL-27 during chronic pulmonary infection with Aspergillus fumigatus.

PROJECT GOAL

IL-27 is required to suppress A. fumigatus invasion into lung tissue

Figure 3: IL-27 is required to suppressA. fumigatus invasion into lung tissue. Representativehistologicalimagesof lung
samplesfrom chronicallyinfectedWTand IL-27Rh -/ - mice that were fixed, sectionedand stainedusingGMS(A, B) or H&E(C).
(A) 10x magnificationof WT and KO mouse lungs stained with GMS. (A,B)Aspergilluscan be visualizedas black. (B) 63x
magnificationof Aspergillusinvasioninto lung tissues. (C)10x magnificationof H&Estaining: cell infiltrates canbe visualizedas
darkpurple. (D)Quantificationof %GMS+ areaasdeterminedusingImageJ. (E)Quantificationof the meaninvasivedepthsfrom
WT and KOmice in µm. (F)Quantificationof % H&E+ areaasdeterminedusingImageJ. Dataare expressedasƳŜŀƴ± {9a.
*p<0.05, ** p<0.01, *** p <0.001, p valueswerecalculatedusing{ǘǳŘŜƴǘΩǎt test.
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IL-27 promotes M1 macrophage polarization during A. fumigatus infection

Figure6: IL-27promotesM1 macrophagepolarizationduringchronicinfection with A. fumigatus. Inflammatorycellpopulationsin
chronically infected WT and IL-27Rh -/ - were examined by flow cytometry one day following final instillation of AF293. (A)
Quantificationof inflammatorycell populationsin WTandIL-27Rh -/ - mice. (B)Geneexpressionof M1 andM2 macrophagemarkers
as determinedby qRT-PCRand normalizedto GAPDH. Dataare expressedasƳŜŀƴ± {9aof two independentexperiments. All
dataarefrom biologicallydistinctsamples. *p<0.05, **p<0.01, ***p <0.001, p valueswerecalculatedusing{ǘǳŘŜƴǘΩǎt test.
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Figure2: Cartoonof IL-27. Subunitsp28
and EBI3, and their respectivereceptors
WSX-1 (IL-27Rh ) andgp130.

Aspergillusfumigatusis the opportunisticfungalpathogenresponsiblefor causinginvasiveaspergillosisaswell asa

number of hypersensitivity respiratory disorders. In order to prevent these diseases,A. fumigatus must be

successfullyclearedfrom the lungsfollowing inhalation. Fungalclearanceis associatedwith Th1 andTh17 responses,

while a Th2 responseis associatedwith fungalpersistenceand the developmentof allergicdisorders. Interestingly,

repeatedexposureto A. fumigatusresultsin the coevolutionof all three of theseimmuneresponsesin the lungs. For

thesereasons,it is essentialthat the host immunesystemhavea way in which to establishand maintaina balance

between these immune responses. IL-27 is a heterodimeric cytokine that has been shown to regulate T helper

responses. Duringchronicinfection with A. fumigatus, IL-27 promotesTh1 responsesin the lung by promoting the

expressionof the T-bet. Theabsenceof IL-27 signalingresultsin significantlyreducednumbersof dendriticcellsand

exudatemacrophagesrecruited to the lungs. In addition, the diminishedTh1 responseresults in the inability of

macrophagesto activateto anM1 state. Assuch,fungalgrowth andtissueinvasionisenhancedin thosemicelacking

IL-27signaling. Takentogether,this studydemonstratesan important role for IL-27 in promotingTh1 responsesin the

lungsduringchronicinfectionwith A. fumigatus.

infection4. Thisheterodimericcytokineis secretedby antigenpresentingcellssuchas

macrophages,monocytesand dendritic cells. The p28 subunit is recognizedby IL-

27w (hWSX-1), while EBI3 is recognizedby gp130. Thesereceptorsare commonly

found on B cells,NKcells,and especiallyT cells. IL-27 wasoriginallydescribedasa

pro-inflammatorycytokine,promotingTh1 responsesthroughthe activationof STAT1

and the Th1-promoting transcriptionfactor T-bet. Later, IL-27 wasreported to have

anti-inflammatory properties, suppressingthe developmentof Th2 and Th17 cells

through the downregulation of the transcription factors Gata3 and RORɹt

respectively. In addition,IL-27wasreportedto suppressthe productionof IL-2, which

may explain its broad suppressiveeffects on T cells, as well as promote the

production of the anti-inflammatory cytokine IL-10. For these reasons,this study

soughtto examinewhat, if any,role IL-27 playsin shapingimmuneresponsesduring

chronicinfectionwith A. fumigatus.
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