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ABSTRACT

BACKGRQUND: Helicobacter pylori has undergone considerable adaptaticadltov

chronic persistence within the gastric environment. WHilpylori-associated diseases are
driven by an_excessive inflammation, severe gastritis is detrimental to colonization by this
pathogenHenceH. pylori has developed strategies to minimize the severity of gastritis it
triggersin its host. Superoxide dismutasé€(3) is well known for its role in protecting
against oxidative attackess recognized is its abilitg inhibit immunity, shownfor SOD

from mammalian sources and thosesaebacterial species. This study exantvehether

H. pylori SOD (HpSOD) has thability to inhibit the host immune response to these bacteria.

MATERIALS AND METHODS: The ability of recombinartipSODto modify theresponse
to LPS was ' measured usingpuse macrophage& monoclonal antibody against HpSOD

was generated and injected ittopylori-infected mice.

RESULTS Addition of HpSOD to cultures of mouse macrophages significantly inhibited the
proinflammatory cytokine response to LPS stimulation. A monoclonal antibody was
generated that was specific for SOD frblrpylori. When injected into mice infected with
pylori for 3smonths, this antibodyasreadily detected ibothsera and gastric tissutge
dayslater. While treatment with arRHHpSOD had no effect of. pylori colonizationat this
timepoint, (it significarly increasd the levels of a range of proinflammatory cytokines in the
gastric tissues. This did not occur with antibodies against other anti-oxidantes=nzym
CONCLUSIONS: SOOrom H. pylori can inhibit the production of proinflammatory

cytokine duringnvivo infection.

INTRODUCTION
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Helicobacter pylori is an important pathogen of the human stom#wht has undergone
considerable adagiion to facilitatechronic persistence within the gastric environm@&his
infection trigges achronicand often severmflammatay responsevhich is the cause of the
main associatedpathologies, butexceswe inflammation is detrimental taH. pylori

colonizationvand gastrisacteridnumbers areftendecreaseih cases of severe gastritis

Presumably for this reasoH, pylori has ewlved arangeof structuralmodificationsin order
to minimize_the inflammatory response mounted by its ,hiosfuding alterations toits
lipopolysaccharidend flagellin that haveesulted in greatly reduced ahki#ito actiatethe
innate immuné&yreceptor$oll-Like Receptor 4 (TLR4) andlLR5 respectively  The
activation ofsinnate immune receptors is iamportant driver of inflammation, seeducing
signaling by these pathways bdieved to limit the severity of thegastritic responsed H.

pylori infection, thereby facilitating chronic colonization.

H. pylori alserequiresattributes hatenable it to withstand a range of environmental insults,
including low pH from the stomach and attack from reactive oxidative and mitsjgpries
(ROS and RNS)To survive in this harsh environmeri,. pylori utilizes a number of
different enzymes, includinghe acidneutralzing enzyme urease, and the amtidant

enzymes superoxide dismutase (SOD), catalase anegp#imkidaséTpx).* °

The SOD enzyme protects agairstiperoxiddree radicals by converting them into hydrogen
peroxide,“which"is then broken down by catalase axyggenand water. SODs therefore
commonly considered a virulence factor for many pathogenic bacteria, due to its role in

facilitating"survival in the hdsy protecting against oxidative attack.

In the case oid. pylori, this would include surviving oxygefree radicals released by
neutrophils.recruited to the gastritic mucoS@D can be differentiated into several families,
distinguished. by their metabfactor SOD cofactored to copper and zinc is designated €uZn
SOD, and this=family occurs primarily in eukaryotes. SOD produced by prokaryotic cells
generally UiSes'd manganese or ife@) catalytic cofactof.H. pylori is somewhat unusual in
only possessing a singke-SOD, three different isofons have been charactexd, although

they are-only differentiated by minor amino acid substitutanm all have the same activity.

H. pylori deficient in superoxide dismutase (HpSOD) have an increased susceptibility
oxidative stress and accumulate more free iromitro, although this was not specific for
SOD and also occurs foH. pylori lacking other oxidative streskefensive enzymesdafuding

catalase and alkyl hydroperoxide reducfase.
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In some bacteria, SOD is believed to do more than simply protect against ROS.rkjoleexa

a number of publicationsave indicatd thatMycobacterium tuberculosis may useSOD as a
means to suppreshie host immune responde'® This observationjed us to speculate
whether HpSOD may play a similar role in reducing inflammation dudingylori infection,
particularly-asthis enzymes produced in abundance, has an extracellular presence and is
required for colonization of micas infectivity is reduced when a mutant strain which lacks
HpSOD is"used™If this study, we thereforexplored the effect of recombinant HpSOD on
the macrephage response itamune stimulation and generated a monoclomaltibody
against HpSODn order totestthe hypothesighat HpSODcan modify the host immune

response tél. pylori in vivo, using a mouse model of infection.

MATERIALSAND METHODS

Helicobacter-pylori enzymes

Recombinant HpSOD, catalase and Tpx proteins frbnpylori were produced to a high
purity as (previously describédl. * The superoxide dismutase activity of HpSOD was
measured _using a pyrogallol autoxidation inhibition assay, wherein autoxidation and
superoxide generation of pyrogallol in a baSRTA-containing solution is inhibited by the
additions/of _superoxide dismutase. The assay was perforgee@rally as previously
described” In brief, 0.3mM pyrogallol (Sigmaldrich, Castle Hill, Australia) was added to
50mM TrisHCIL (pH 7.9) containing 1ImM EDTA. This initiated autooxidation of the
pyrogallol..Some samples also containespeacificconcentratiorof HpSOD which if active,

would inhibitsthis procesDitriothreitol (30mM; SigmaAldrich) was added after 12 minutes

to halt thereaction. Autoxidation was assessed by measuring the change in absorbance at
420nm.

Peritoneal 'macrophage stimulation assay

Norrinduced peritoneal macrophages were obtained from female C57BL/6 mice by flushing
the abdomen with iceold PBS.Cell suspensios in completeRPMI medium (Invitrogen,
Carlsbad, USA), containing 10% (v/v) fetal calf serum, peniedtneptomycin Ifvitrogen)

and 1% (v/v) amphotericin BS{gmaAldrich) wereplated outat 2x1G/well in 96-well flat-

bottomed plate. Macrophges in some wells were stimulated with lipopolysacchatidks(
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SigmaAldrich) added to a final concentration of 40 ng/mL, with or without addition of
endotoxinfree HpSOD(produced as previously descripéd The dates were incubated at
37°C, 5% CO; for 18 hours before removal of cultuseipernatantfor measurement of
cytokines by ELISA.

Generationiof monoclonal antibodies against H. pylori enzymes

To generate monoclonal antibodies against HpSBDpylori catalase oH. pylori Tpx,
BALB/c mice were inoculated subcutaneously using Bfiggachrecombinant proteinn
100uL of Ereund’'s complete adjuvai@igmaAldrich). Two weeks later, splenocyté®om
these micaveresmixed with S22 myeloma cells at a ratio of 10:1. Hybridization was induced
by slow addition of polyethylene glycol 4000 (61% w/v) in RPMI containing 14.5% (v/v)
dimethylsulphoxide Hybridized cells were then cultured on thymoeiyteubated platesn
complete RPMI containing HAT (hypoxanthiaeninopterinthymidine) supplementAfter

10 days incubation, positive/bridomas were selected by performargigenspecificELISA
using supernatasifrom the cell culturesSubcloning of positive wells was pernfoed three

times by serial dilution of cell cultures.

Following=subcloning, hybridoma clone cultures were amplified for supernatant production in
complete RPMI using a miniPERMsystem(Heraeus Instruments GmbH, Hanau, Germany)
according to manufacturer’s directions. Antibody was purified from the eutupernatant
using protein G chromatograpt{ffhermo Scientific Waltham, USA) and eluted antibody
was transferred intphosphate buffed saline PBS using a PB10 desalting column (GE
Healthcare, Buckinghamshire, UK). Immunoglobulin concentration was deterntiped

spectrophotemetry using a Nanodrop ND-1000 spectrophotometer (Thermo Scientific).

Bacterial culture

H. pylori (tworelinical isolates and mousslapted strail$S1),'° Helicobacter felis (CS1),'°
Helicobacter*bilis (ATCC 51630)}" and Citrobacter rodentium (ICC169) were grown
initially on horse blood agarlatesat 37°Cunder microaerophilicHelicobacter spp.) or
aerobic C. rodentium) conditions Cultured organisms weréhen grown in brain heart
infusion broth containing 5% (v/v) horse serum (Sight@rich) and 1% (v/v) Amphotericin
B (SigmaAldrich) for 24 hours at 37°C under microaerophtic aerophilic caditions as

above.
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Western blots

Bacteria were washed wifPBS centrifugedand thé& pellet freezethawed three timeS.he
bacterial pellet werethen lysed by @gnicationon ice using a Microson XL 2000 ultrasonic
liquid processer (Misonix, Farmingdale, USA). A BCA protein assay (Thermo 8icent
was performed<on the lysateshich were diluted to Img/mL and stored at80°C until

required:

For Western Dblotting, polyacrylamidgel electrophoresis was essentially performed as
previously. described [32]. Separatdgsates were transferred onto HybotECLTM
nitrocellulosegmembrane (GE Healthcare, Buckinghamshire, UK) using -aa@idMini
Protean Il Western blot system. The membnaas blocked with 3% bovine serum albumin
(BSA, SigmaAldrich) overnight,prior to incubatiorwith 100 ng/mL of purified monoclonal
antibodiesin 1% BSA for 1 h.After washing, signal was generated by incubating the
membrane for 1 h with horseradish pedase (HRRronjugated goat anthouse IgG Fc
(Immunopure®,sPierce Biotechnology, USAliluted 1 in 20,000 in 1% BSASignal was
visualizedwith ECL™ Western BlottingDetection Reagents (GE Healthcare).

| nfection:of mice

C57BL/6 micewere infected with a single dose ©6’ H. pylori SS1 in 100 pL PBS,
administered=via orogastrigavage. Tree monthspostinfection, mice wereinjected
intraperitonedl with 200 ug of monoclonal antibodies agairdpSOD catalaseor Tpx,

while controls™ receivedan isotype control (antisheep CD4 I1gGl Centre for Animal
Biotechnology, University of MelbourpeAfter five days, mice weréilled and samples
collected for analysisSera were collected via cardiac puncture. One half of each stomach
was collected_for quantification dfl. pylori colonization by colomforming assay and
cytokine ELISAs.The gastricsurface mucusvas gently scraped from the other half of the
stomach and.diluted 1 in 10 iro@plete Mini EDTAfree protease inhibitor cockta{Roche

Diagnosties;,Mannheim, Germanydr theanalysis opecificantibodylevels by ELISA

ELISAs
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For antibodyELISAs, 96-well Maxisorp plate (Nalgene, Franklin Lakes, USA)) were coated
overnight at 4C with 50 pL of 5 pg/mL recombinant. pylori antigen diluted in a buffer of
60mM NaHCQ (PDH, Poole, England) and 30mM NzO; (SigmaAldrich) at pH 9.6
Plates wereblocked with 1% (w/v) bovine serum albumin (BSA) in RB#d mucus
scrapingg1:20-then seriallygiluted 1:4in 1% BSA/PBS or seia (1:100 then seriallgiluted
1:10in 1% BSA/PB$ added to the wellfter washing,wells were incubated for 1 hour at
room temperature wittb0 uL of goat anttmouse IgGHRP (1:5000; Southern Biotech,
Birmingham, USA. Color was developed by addition of '%3H-tetramethylbenzidine
(TMB) (Invitrogen, Camarillo, CA), and the reaction stoppe@dh 2 mol/L H;SO;.
Absorbance was read at 4660 and end point tite calculated.

Cytokine eoncentrations igastric tissug were determinedy sandwichELISA. ELISA

plates wereseoatedith 50 uL of primary anti-mouse cytokine antibodgsindicated in Table
1), blocked with 1% (w/v) BSA in PBS then incubated overnight ithuL. of stomach
homogenate After washng, wells were incubated with secondaaptimouse cytokine
antibody [Table 1), then incubated with 50 pL of streptaviditRP (R&D Systems) at 200

dilution._Cola_was developed as in the previous sectiGgtokine ©ncentratios were
calculated based mtandard curves generated from serial dilutiomg@odmbinant cytokines.

Statistics

Data wereogutransformed and analyzed by-wag analysis of variance (ANOVA) using
IBM SPSS Statistics version 28<0.05 was considered significant.

RESULTS

H. pylori SOD suppresses M1 P-2 production by activated macrophagesin vitro

To assess thpotentialeffect of SOD fromH. pylori on theinflammatay responsgwe first

stimulated mouseperitoneal macrophagewith LPS in the presenceroabsence of
recombinantHpSOD which was shown to be enzymatically active (Figure 1hgsSEcretion
of MIP-2 (the mouse functional homologue of8Land a major cytokine produced durifg
pylori-induced gastritisyvas measure@s an indicator of inflammiain. The aldition of

HpSODto this stimulation assagignificantly reduced the LR®duced secretion of MIP{a
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a dosedependent manner (Figuré)l These data indicated that HpSOD could exert- anti

inflammatory activity on immune cells.

H. pylori*SOD=suppr esses cytokine production in responseto H. pylori infection in vivo

To investigate whether #hn vitro observation made in Figure 1 would translateftectsin
vivo, we generated monoclonal antiboglagainstHpSOD (clone 1F11)Characterizatiomf
the anttHpSOD 1F11lantibody showed that it had specificity fd8OD from a range of
differentH. pylori strains (including fresh clinical isolates, a laboratory strain and the mouse
adapted strain SSBEnd crossreacted withthe closely relatedH. felis, but did not bind the
sameenzyme/fronH. bilis or the intestinal bacterial pathoge®, rodentium (Figure 2).This
narrow specificity range indicated its suitability for subsequentvo studies.As controls,
we also generated and es$tmonoclonal antibodies against the otHepylori antroxidative
enzymes catalas@E11) and Tpx (H1.1); thesehad similar specificities except thél.1
antibody which did not deteét. felis Tpx (Figure 2).

The 1F11/amtHpSOD antibody was then used to examine whether HpSOD modified the
productionof“inflammatory cytokines in response Ho pylori infection in vivo. Mice
infected withH. pylori for three monthsvere injected intraperitoneally withnti-HpSOD

mAb, while=@ntrol mice either receivedthe antibodiesspecific for catalaseand thiol
peroxidaseor an isotype controlHve dayslater, sera andstomack were collected for
analysis.Significant levels of atibodes against all enzymewere present inthe sea and
gastric secretions of the respective recipient r{egure &), indicating successful delivery

and transfeof mAbsto thesite ofH. pylori infection

It has been shown previously that S@EficientH. pylori mutants are defective in their
ability t6"colonize miceg® In the current studypeitherantiHpSOD treatmentnor the other
antibodiestested,had anysignificanteffect on the colonization levels of an establiskkd

pylori infection (Figure 3]y at least within the timeframe of this experiment.

In contraspthe gastric tissuesdm H. pylori infected mice treated with the atpSOD
monoclonal antibodybut notwith antibodies againgtatalase off px, containedsignificanty
increasd levelsof a range of gastric cytokiserelative to the isotype control treated group.
These included the macrophagdated preinflammatory cytokinesMIP-2, KC and TNFa,
the pleiotropic cytokine 6, the Thitype cytokine IFNy and the Th2-type cytokine 11:13
(Figure 4). Levels of he Thl7type cytokines IE17A and IL-17F remained unchanged
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regardless of treatme(figure4). Hence, these data show ti&0D produton by H. pylori
suppresss the secretionof a large number of prmflammatory cytokinesduring gastric

infection

DISCUSSION

The inflammatory-response kb pylori is both a key feature of its infection and taise of

its resulting pathogecity. In this study weresent data indicatingpat superoxide dismutase
produced by tts bactetum canreducethe production oinflammatorycytokines.In vitro we
showed that HpSOD can dampen the MIResponse oimurine macrophages to LPS
stimulationg Mereover, theadministration ofan antrHpSOD nonoclonal antibodyto
chronicallysinfected mice resulted in lmoad increase in cytokine production within the
stomach comprising both proinflammatory cytokines as well as-ab2ociated 1£13. This

effect wascompletely specific for antHpSOD treatment, as the injection of antibodies
targeting other antioxidant enzymes had no effect. This suggests that regulatia of th
immune response is a specific function of HpSOD rathen thbroader effect on the redox
environmentAlthough no increase in gastritis was observed in this study, this was likely due
to the sheortslength of treatment that available antibody allowed. possible given the
observed increased levels of proamfimatory cytokines in the stomach, theatstained
treatmentrofHw=pylori infected mice with artHpSOD antibodies would result in incredse

severityof gastritis

The anttSOD, monoclonal antibody used in this study displayed a relatively high degree of
species specificity, with antibody binding observed with the gastric helicob&tt@ylori

andH. felisgbutnot the enteric helicobactdr bilis, nor an unrelatednteric Proteobacteria

C. rodentium=Pairwise sequence alignment indicaialyy 14% homologous identity between
HpSOD fand“both human and mouse extracellular SODs, compared with 65% homology
between HpSOD an#i. bilis SOD (NeedlemanNunsch Global Align Protein Sequences,
NCBI). Thus,the observed effecigould indeed b&xpected to derive fromspecificactivity
against HpSODather than, for example, the production of a cresstive effect againsin

this casemousesSOD.

Although the antHpSOD antibodyappearedo inhibit the antiinflammatory effecof SOD
in vivo, there was no difference k. pylori colonizationbetween treated and untreated mice.

While a previous stug indicatedthat SOD-deficient H. pylori mutans are incapable of
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gastric colonizatiofi® thesebacterialaded both intracellular and extracellular SO®hich
completely eliminags oxidative defenss In our currentin vivo trial, only the extracellular
fraction of the enzymevould be affected by antibody treatmeniggesting that the inability

of SOD mutantH. pylori to colonize the mouse stomach results from a deficiency in
intracellular=SOD, possibly reflecting an inability to neutralize endogersuperoxide
productioniMoreover, this finding also supports the notion that the release of HpSOD during
infection by H. pylori may be a mechanism to control the severity of gastritis, rather than

directly faeilitating the organism’s survival within the gastric mucosa.

Immunosuppressive effects of SOD derived from other bacteria, specifitydhbacterium
tuberculosis, have also been described. For example, infection of mice wHBOEe
impaired mutant strains &f. tuberculosis induced a greater inflammatory response than did
wild-type bacteria strairs,while Bacillus Calmett&Suérin (BCG) vaccine strains that
overexpress-F80D failed to induce protective immunity agaiittuberculosis.’® The Fe
SODs ofH:. pylori and M. tuberculosis are both present extracellularigespitethe lackof
membranélocalization sequencéd. ?° Both organisms arénsteadthought to passively
release SODIuring bacterial autolysis. Thus, while the primary role of HpSOD is currently
believed to be defense against free radical damage, extracellular HpSOD may also have an
important seeendary immunosuppressive function that regulates the inflamnegponse
followingscolonization. lmeed,it is possible that SOIhduced immunosuppression plays a
key role in the ability obothH. pylori and M. tuberculosis to establishchronic infections.
SOD appears to be capable of exerting aniafiimmatory effect even when located at a
mucosal surface, as occurs durldgpylori infection. Using a variety of experimental colitis
models, threesindependent studies have shown that administratibactobacillus spp.
expressing héterologous SOD can significantly reduce colonic inflamnfatfon.

The mainevidencesupportingan antiinflammatory effect has come from the study of
mammalianrSODr The role of the superoxide ani@and by association SQI inflammation
has been=mest comprehensively studiedneutrophils. Stimulation of neutrophils by a
xanthine __exidase/hypoxanthine superoxigmerating system resulted in a significant
increase irtheir.secretion of theroinflammatory cytokines MH2 and TNFa.>* Moreover,
these effects were alstiownin vivo, when thegeneration of superoxide byjéction ofmice
with xanthine/xanthine oxidase resulted @&m increased local neutrophil influx that
significantly, could be abolished by the introduction of S&The presence of extracellular

mammalianCu/Zn SOD has alsobeen correlated with reduced inflammation following
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exposure to LPE and the failure of neutrophimediated clearance oListeria

monocytogenes.?’

There is alssomeevidence thaBODscanaffect macrophage activity. MHP production by
LPS-stimulatedmousemacrophagess attenuatedly extracellular Cu/Zn SOF and thedata
presentedhere,indicate the same eft occurs with HpSOD. Although the specific anti
inflammatory mechanism of SOD isot completely understood, it is thought that the
superoxidesradical is able to activate Kay cytokinetranscriptionmasterregulator NFkB,
since superexide stimulatioanhances NHkB activity, and this effect is neutralizedby

mammaliaiSOD?* 28

Together, gthese dataand particularly the selective cytokines affected by HpSOD
neutralization, provide pointers towards the mechanism behind the activity of ziimesn
vivo. It is notable that treatment &i. pylori infected mice with arHpSOD antibody
affected cytokines such as MR TNF-a, IL-6 and IL-13 but not the IE17 cytokines.
Interestingly, the cytokines that were affected can all be produced byBMEpendent
pathways, for.example following TLR activation. In contrast howeveklcytokines, which
were not increased, arepigally not induced via N#xB but rather mediate their effects by
inducingractivation of an NkB pathway.?® * Our new results are therefore consistent with
HpSOD beingssecreted . pylori in order to dowrregulate NF«B activation pathways
with resulting reduction in the production of associated proinflammatory ogeksiven
that severe gastritis is detrimental kb pylori colonization: this is likely to be a strategy
used by these bactario allow chronic colonization of its host.
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FIGURE'LTEGENDS

FIGURE 1: HpSOD inhibitsthe secretion of M1P-2 by L PS-stimulated macr ophages

a) Recombinant.HpSOD was shown lie enzymatically active by its ability to inhibit the
autooxidation of pyrogallol in a dose dependent manbgrPeritoneal macrophages
(5x10°/mL) from"C57BL/6 mice (n=3) were stimulated with L& ng/mL) for 18 hours,
then MIR2 concentrations in culture supernatants quantified by ELIS@suls show
individual data points and mean concentrations. Addition of Hp$&Dor 120 pg/mL)
significantly inhibited the secretion of MIP2 in response to LPS stimulation (* ANOVA).
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FIGURE 2: Representativereactivity of monoclonal antibodies against lysates from

different bacterial speciesand strains

Purified monegclonal antibodies agaitpylori SOD (clone 1F11), catalase (2E11)thiol
peroxidase,(H1:1) (all IgG1 at 100 ng/mL) were incubated with various bacterial lgfssttes
had beenssubjected to SIPAGE and then transferred to nitrocelluldsg western blot.
After washings=membranes were incubated with a HBRugated goat antouse IgG
secondary’ antibody, before developing with an BEMWestern Blotting Detection Kit

Samples 1 and 2 were clinical isolate$iopylori.

FIGURE 3:i.lnjection of monoclonal antibodies against H. pylori enzymesinto H. pylori
infected mice

Groups of"C57BL/6 mice (n=6/7), infected three months earlier witti1pylori SS1, were
injected intraperitoneally with an IgG1 monoclonal antibody (mAb) against dithpylori
superoxide dismutase (HpSOEBIpne 1F11, n=f/ catalase (Katclone 2E11, n=por thiol
peroxidase“(fpxclone H1.1, n=p Infected control mice were treated with isotype control
antibody(anttsheep CD4 IgG1, n=7Five days later, samples were collected for analysis.

A) Antibody levels in gstric scrapings and sera were determined by ELISA. All three
antibodies were specifically detected in the sera and gastric mucosal secretions of mice
receiving injections of those antibodies (*emay ANOVA on logtransformed engboint
titers).

B) H. pylari colonization levels were quantified by colefoyming assay (CFUcolony-
forming“units).The antibody treatments haa significant effect orH. pylori colonization

(*one-way 'ANOVA on logtransformed CFU).

FIGURE 4: Gastric cytokinelevelsin H. pylori infected micetreated with anti-HpSOD
Groups of C57BL/6 mice (n=6/7), infected three months earlier wittH1pylori SS1, were
injected intraperitoneally with an IgG1 monoclonal antibody against eithepylori
superoxide dismutase (HpSOEIpne 1F11, n=R/ catalase (Kat¢clone 2E11, n=por thiol
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peroxidase (Tpxgclone H1.1, n=h Infected control mice wereeated with isotype control

antibody(antisheep CD4 IgG1, n=7). Five days later, half stomachs were homogenized and

cytokine levels quantified by ELISA. Stomachs from mice treated withHp®OD had
significanty higher levels of TNFa, IL-6, KC, MIP-2, IFN-y and IL-13 compared with those

from infeeted mice receiving isotype controls (*ANOVA). Neither the-aatalase nor anti

thiol peroxidase monoclonal antibodies had any significant effect on cytokine cotioastra

TABLE 1¢Saurce of cytokine EL1SA antibodies

Cytokine | Primary Antibody Secondary Antibody Supplier

IFNy Rat antimouse IFNy Biotin rat antimouse IFNy BD Pharmingen
(2 pg/mL) (1 pg/mL) (Franklin Lakes, NJ)

IL-6 Ratantimouse 11-6 Biotin rat antimouse IL-6 eBioscience
(Lyg/mL) (0.5 pg/mL) (San Diego, CA)

IL-13 Rat antimouse 11-:13 Biotin rat anttimouse IL-13 eBioscience
(@*pg/mL) (0.5 pg/mL)

IL-17A Rat antimouse I-:17A | Biotin rat anttimouse IL-17A | eBioscience
(1 pg/mL) (0.5 pg/mL)

IL-17F Goat anti-mouse IL-17} Biotin goat antimouse IL-17F | R&D Systems
(0.8'ug/mL) (0.2 pug/mL)

MIP2 Rat.antimouse CXCL2| Biotin goat antimouse CXCL2| R&D Systems
(2..g/mL) (0.075 pg/mL)

KC Rat'antimouse CXCL1| Biotin goat antimouse CXCL1| R&D Systems
(2 pg/mL) (0.2 pug/mL)

TNFa Rat antimouse TNFa, Biotin rat antimouse TNFa Biolegend

(2 pg/ml)

(0.25 pg/mL)

(San Diego, CA)
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Figure 4
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