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ABSTRACT

Problem: Inflammation plays a major role in preterm biftucleotide-binding oligomerization
domainlike receptor pyrin domatgontaining-3 (NLRP3) playstle in inflammatory diseases.
The aims of this study were to determine the effect of term labtiveoexpression of NLRP3 in
human myometrium, and the effect of NLRP3 silencing onlgdnor mediators in myometrial cells.
Method of Study: NLRP3expression was assessed in myometiom nonlaboring and laboring
women by gRT-PCR and Western blottiftpman primary myometrial cells were transfected with
NLRP3 siRNA(SINLRP3), treated h pro-inflammatory cytokines and tolike receptor (TLR)
ligands, and assayed for pirdlammatory mediators expression.

Results: NLRP3wexpression was higher in myometrium after term spontaneous laborTaig, by
IL1B, fsl-1 and flagellin. In sINLRP3 transfected cells, there was a significant decrease in the
expression of pro-inflammatory cytokines (IL1A, IL6), chemokines (CXCL8, CCL2), and adhesi
molecules (ICAM1.and €AM1) stimulated with IL1B, TNF or TLR ligang¢islecrease in IL1B
stimulated PTGS2-and PTGFR mRNA expressionR@&, releaseand increase in TNF
stimulated myemetrial gel shrinkage as assessed by an in vitro cell contraction assay.

Conclusions; N

NLRP3 is increased with labor in myometrial and knockdown of NLRP3 is assbwidkean
attenuation ofinflammatiemduced expression of pro-inflammatory and [@oer mediators in

human myometrium.

Key words: NLRP3; myometrium; préabor mediators; inflammation; preterm birth

INTRODUCTHON

Preterm birth €ontinues to be a major contributor to neonatal deaths and mdri@iditypared to
those born at term;,children born prematutedye increased risk of cerebral palsy,

neurodevelopmental delays, and respiratory illnesses, health issues thateral into adult lifé.
The many eosts of preterm birth places an enormous burdestlofamilies and the healthcare

systent.

Spontaneoupreterm birthaccounts for up to 80% of adtetermbirths; prelaborupture of the
membranes (PPROMccurs in up to 30% of cases, and up to 45% are due to unexplained preterm

labor®. Based on microbiological studies, infection is associated with 4@%oof all preterm

This article is protected by copyright. All rights reserved



36

38

40

42

44

46

48

50

52

54

56

58

60

62

64

66

68

70

births®; due to limitation of methods of detection, this number is likely to be highectibie

and/or inflammatioractivaesthe maternal immune systeeventuallyresuling in myometrial
contractions, cervical ripening angpture of fetal membrangthus spontaneoyseterm birth. Pro
inflammatory cytokines, chemokine=ll adhesion molecules (CAMsjontraction associated

proteins such as cyclooxygen& @ TGS2) prostaglandins and their receptors, and extracellular
matrix (ECM) remodelling enzymes such as matrix metalloproteinase 9 (MMP9) have been shown

to play a rolelin labor associated proce$ses

Toll-like receptors (TLRs) anaducleotide-binding oligomerization domdike receptors (NLRS)
recognise pathogen associated molecular patterns (PAMPSs) and damage associated molecular
patterns (DAMPs)NLR pyrin domaineontaining3 (NLRP3 also known as NLP3 or cryopyrin),

a key component of tiHdLRP3inflammasomeis activated by ligation of TLRs and/or cytokine
receptor$'®. A second activation step, mediated by DAMPs, is required for inflammasome
assembly and resultant caspdsmediated secretion of mature IL1B and/or 1L18. Notably,
however,a numberoftudies have shown thidt RP3 caninduceinflammationindependent of
inflammasomesassembtf*3. Furthermorein vivo, ablation of NLRP3preventinflammation in
variousanimal’fodels of diseas&™. In line with this,aberrant activation of NLRP3 has been
associated to the'pathogenesis of numerous inflammatory disorders includimgriattay bowel

diseasé®, gouty.arthritis'’, atherosclerosi¥ andobesity™.

A role for NLRP3has recently been implicatedspontaneous terfabor in chorioamniotic
membranes. Specifically, chorioamniotic membranes from women who undealvenhbd higher
concentrations dfILRP3 protein compared to those who delivered at term without f&bor
Notably, he expression wasven higher in chorioamniotic membranes from women who
underwent spoentaneous labor at term with acute histologic chorioamnionitis ednip#nose
without acute-histologic chorioamnionifs WhetheNLRP3is also increased in labouring
myometriumris‘aot’known. Thus, an aim of this study teaharacterise the expressionNifRP3

in myometrium from nodaboring and laboring women.

Incubationgef the chorioamniotic membranes with the alarmin high-mobility group 0dkMGB1)
increased the MRNA abundance and protein expressishRIP32%. In the uterus of pregnant
mice, the gpression oNLRP3is increasedby peptidoglycan (PGN; a TLR2 agonist) and
polyinosinic-polycytidylic @id (poly(l:C); a TLR3 agonist)°. Thus, anothesim was tadetermine
the effect of pranflammatory mediators oNLRP3expression in cells isolated from human

myometrium
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72 NLRP3has been shown to contribute to inflammation in a numbierwiro andin vivo models of
diseasé**®. WhetherNLRP3is involved in the genesis of pro-inflammatory and pro-labor

74  mediators in human myometrium is not known. Therefore, we sought to deteridiriRRf3
contributes taytokine- orTLR-induced expression of pro-labmediators in primary cells isolated

76  from human myometriumrhe pro-inflammatory cytokirselL1B andTNF, the TLR2/6 ligand
fibroblaststimulating lipopeptide (fsl) and the TLRS5 ligand flagelliwere usedo mimic

78 inflammationassociated withnetermlabor?® #’.
MATERIALSAND METHODS

80
Tissue collection

82 Human myometrium was obtained (with institutional Research and Ethics Committee approval)
from the upper margin of the lower uterine segment incision during Caesarean.secti

84 Myometrium was brought to the research laboratory and processed within 15 mins oy deliver
Myometrial tissues:were washed in PBS to remove excess blood, cleared of serosa, fibrous or

86 damaged tissuesand visible blood vessels, and then dissected into smaller pieces. Tissues were
immediately shapfrozen in liquid nitrogen astdred at80°C for expression studies, or used

88 immediately for cell culture experiments.

90 For all studiesywomen with any underlying medical conditions such as diabetes,gsthycystic
ovary syndrome, preeclampsia and macrovascular complicatioesewauded. Additionally,
92 women with multiple pregnancies, obese women, and fetuses with chromosomal abnormalities were
excluded.
94
For the expressionsstudiesyometrial biopsies were collected from womeneain Caesarean
96 sectionfromiin thesabsence ddbor (n=8 patientamean gestational age 39.4+0.3 weeks) or during
active spontaneous term labor8 patientsmean gestational age 39.8+0.2 weeks). Indications for
98 Caesarean sectionyin the absence of labor were breech presentation and/or previceeEnCaesar
section. hdications for Caesarean section in the laboring samples were for placenta praevia, fetal
100 distress anddelayed or failure to progress. Labor was defined as the presence of regular uterine
contractions (every=31 min) resulting in cervical éicement and dilation. In the laboring group,
102 none of the patients received any medications to augment or induce labor, and the avgitagé le
labor was 10 h £ 6 h 40 min.
104

This article is protected by copyright. All rights reserved



For the cell culture studies, fresh myometrium was obtained from women wherdéliealthy,

106 singleton infants at term (340 weeks gestation) undergoing elective Caesarean section in the
absence of labor. Myometrial cells were isolated and cultured as previously de€tribed

108
Primary myometrial cell culture

110 To determine thefiect of proinflammatory mediators oNLRP3expressionmyometrialcells at
approximately 80% confluence were incubated in the absence or presénug'mof 1IL1B

112 (PeproTech; Rocky Hill, NJ, USA), 10 ng/MNF (PeproTech; Rocky Hill, NJ, USA), 250 ng/ml
fsl-1 (InVivoGen; San Diego, California, USA} 1 pg/ml flagellin (purified flagellin from

114 Salmonella typhimarium; InVivoGen; San Diego, California, USAQr 20 h.Cells were collected
and stored at80°€ until assayed for NLRP3mRNA expression by gqRT-PCR as detailed below.

116 Experiments/were performed from myometrium obtained from 5 patients.

118 To determine theffect of NLRP3siRNA on prelabormediatorstransfection of primary
myometrialcellswithsiRNA was performed as previously describBedriefly, myometrial cells at

120 approximately:50% confluence were transfected using Lipofectamine 3000 according to
manufacturer's guidelines (Life Technologies; Mulgrave, Victoria, AustraliaRP3 siRNA

122 (siNLRP3) and'negative control siRNA (siCONT) were obtained flambion (Thermo Fisher
Sdentific; Scoresby, Vic, Austral)aCells were transfected wig0 nM siNLRP3 or 50 nM

124  siCONTin DMEM/F-12 for 48 h. The medium was then replaced with DMEM/F-12 (containing
0.5% BSA)with or withoutl ng/ml IL1B, 10 ng/mmTNF, 250 ng/ml fsl-1 or Lig/ml flagellin and

126 the cells were incubated at 37°C for an additional 20 h. After final incubagl&iandconditioned
media were collected separately. The cells were used immediately for cell contraction assays or

128 stored at80°C for RNA extraction. The conditioned media wawed at80°C untilanalysisof
endpoints by ELISA. Bta is presented as fold change in expression relative to the expression level

130 in IL1B, TNF=fsk1=or flagellin-stimulated cellsExperiments were performed from myometrium
obtained from“patients.

132
Cell contraction assay

134  Cell contraction assays were performed as previously deséfib@ells collected from
experiments 2 and:3 abgweere resuspended in 0.25 MIMEM/F12 (containingl0% FBS and

136 mixed with 40 |k collagen(3 mg/micollagenl from rat proteinsolution Gibco™) and Jul 1 M
NaOHby gently pipetting. The mixture wasinsferred to 48vell tissue culture plates, incubated at

138 37°C to allow polymerizatioapprox. 15 min) and thareated withl0 ng/ml TNF. The gel matrix
was gently detached from the weficubated for 36 ht37°C, and tharea ofthegel was
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determined usingmagelLab software Bio-Rad Laboratories, Hercules, CA, UBAXxperiments

were performed from myometrium obtained from 5 patients.

RNA extraction and qRT-PCR

RNA extractions and gRT-PCR was performed as previously descfiiRMA concentration and

purity were measured using a NanoDrop ND1000 (Thermo Fisher Scientific; Scoresby, Vic,
Australia) RNA was converted to cDNA using the highpacity cDNA reverse transcription kit

(Thermo Fisher Scientific; Scoresby, Vic, Australia) according to the manufacturer’s instructions.
TheRT-PCR was performed using the CFX384 Reate PCR detection systemif-Rad
Laboratories;/Gladesville, NSW, Australiaging 100 nM of pre-designed and validated QuantiTect
primers (primerseqguences not available) (Qiagen; Chadstone Centre, Vic,idustvarage gene

Ct values were normalised to the average YWHAZ and succinate dehydrogenase (SDHA) Ct values
of the same cDNA sampléold differences were determined using the comparative Ct method.

Western blotting

Western blottifig Was performed geviously describetf. Blots were incubated i@1/1000

dilution of rabbit monoclonant-NLRP3 (cat no. ab109314bcam,Cambridge, UKprepared in
blocking buffer(5% skim milk in TB$50 mM TrisHCI, pH 7.5, 150 mM NacCl) with 0.05%
Tween20) for 16 h at 4°C. Semi-quantitative analysis of the relative density of the bands in
Western blots was performed using Quantity One 4.2.1 image analysis soBwaRa(
Laboratories, Hercules, CA, USAProtein normalisation was performed as previously descfibed
the level oNLRP3was normalised to Ponceau S staisgation of the Ponceau S stained

membrane wasschosen which did not show variation with labor status.

Enzyme | mmunoassays

Assessment of cytekine and chemokine releasie6oandCXCL8 was performed using the
CytoSet™ sandwich ELISA according to the manufacturer’s instructions (edbnblogies;
Mulgrave, ¥ic, Australia)The release o£CL2, sICAM1andsVCAM1 was performed by
sandwich ELISAfranR&D SystemgMinneapolis, MN, USA) according to the manufacturer’'s
instructions.The release of PG[-into the incubation medium was assayed using a commercially
available competitive enzyme immunoassay kit according to the manufacturer’s specifications
(Cayman Chemical Company; Ann Arbor, MI, USAhe interassay and intraassay coefficients of

variation for all assays were less than 10%.
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176 Statistical analysis
All statistical analyses were undertaken using GraphPah P@8saphPad Software, La Jolla, CA,

178 USA). For tvo sample comparisons, either a paired or unpaired Studeesswas used to assess
statistical significance between normally distributed data; otherwise, the nonparametric Mann

180 Whitney U (unpaired) or the&/ilcoxon (matched pairs) tests were udeat. all other comparisons,
the romogeneity of/data was assessed by Bartlett’s test, and when significant, data were

182 logarithmically transformed before analysis byepeated measures eway ANOVA (with LSD
post-hoc testing to discriminate among the me&tslistical significance was ascribed tB walue

184 <0.05. Data is'expressed as mean + SEM.
RESULTS

186
Expression of NLRP3 in human myometrium

188 The first aim of this study was to characterise the expression of NLRP3 in myometrium ferm non
laboring and labering women. The mRNA abundance and protein expresslaRBBwas

190 assessedy qTR-PER and Western blotting, respectively, and the data is presented in Figure 1.
NLRP3mRNA"and protein expressiovas significantly higher imyometriumafterterm

192 spontaneous labevhen compared tgestationabge matched tissues framon-laboringvomen
(Figure 1A,B:

194
We also wanted to determine whether inflammatory insults induce a similar increase in NLRP3

196 expression. We thus assessed the effect of TNF or IL1B, twimfl@oamatory cytokines increased
during labor, on,NLRP3 expression in primary human myometrial. cCélls also assessed the

198 effect of TLR activation on NLRP3 expression. For these studies, we used tHgyahés and
bacterial produets+fsl (TLR2/6 ligam) and flagellin (TLRS5 ligand)All treatments significantly

200 increasedNERP3mMRNA expression (FigurgC) with TNF induagng the largest inceese inNLRP3
MRNA expression(16-fold). IL1B and fsl-1 induced &kt increase iNLRP3mMRNA

202 expression, while flagellin increasBld RP3mRNA expression 2-fold.

204  Effect of SNERP3 on pro-inflammatory cytokinesin primary myometrial cells
The pro-inflammataery cytokines IL1B and TNF, and the TLR ligastdd and flagellinare
206 commonly used to inducefiammation associated with pretetabor?® 2’. Thus, we manipulated
the expression of NLRP3 tietermine if itis involved in IL1B; TNF, fsl-1- or flagellinrinduced
208 pro-inflammatory and pro-labenediatorsTo do this, we utilised primary cells isolated from

human myometrium and knocked doiNbRP3by siRNA. The efficacy osiINLRP3transfection
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was assessed by gHPICR. When compared to siCONT transfected cells, there wa&/an
decrease iNLRP3mMRNA expression in 8ILRP3transfected cellsThere waso effect of

siNLRP3on cell viability as determined by MT@ell viability assaydata not shown).

Theresultof sSINLRP3on IL1A, IL1B and IL6 mRNA expression andé secretion igsepresented

in Figure 2. As expected, treatment with IL1B significantly increased IL1A and REAN
expression and secretion of IL6. In cells transfected with SINLRP% s a significant decrease
in IL1B-induced IL1A and IL6 mRNA expression and release of IL6. Treatment with TNF
significantly increased IL1A, IL1B and IL6 mMRNA expression and release of IL6eiféet of
siNLRP3 wassa significant decrease in FiBuced IL1B and IL6 mRNA expression and release
of IL6. There was™no effect of SINLRP3 on TNF-induced ILLA mRNA expression. Tegatwith
fsl-1 significantly increased IL1A, IL1B and IL6 mRNA expression and release of |L6efféet

of SINLRP3 was a significamtecrease in fsl-induced IL1A, IL1B and IL6 mRNA expression and
release of IL6. Treatment with flagellin significantly increased IL1A, IL1B and IL6 mRNA
expression andwrelease of IL6. There was a significant decrease in flaghiiced IL1B mMRNA
expression and:release of IL6. The decrease in flagellin-induced IL6 mMRNA egpress not
statistically significant®=0.07) There was no effect &iINLRP3 on flagellin-induced IL1A

MRNA expression: IL1A and IL1B levels are not detectable in the incubation metidafiman

primary myometrial cells and thus not assessed.

Effect of SNLRP3 on chemokinesin primary myometrial cells

Chemokines aresinvolved in leukocyte activation and recruitment into the uterus dband.la

Thus, it was of interest to determitie effect olSINLRP3on the expression and secretidrire
chemokine<CXCLE8 and CCL2 As shown in Figure 3, treatment with IL1B, TNF, fsl-1 and

flagellin all significantly increased CXCL8 and CCL2 mRNA expression and secretion. The effect
of sSINLRP3 was a significant decrease in IL18I-1- and flagellin-induced CXCL8 and CCL2
MRNA expression.and releaJdere was a significant decrease in FiNBuced CXCL8 mRNA
expression and release, but no effect on TNF-induced CCL2 mRNA expression andmelease
SiNLRP3 cells

Effect of SINLRP3 on adhesion moleculesin primary myometrial cells

Adhesion molecules, which play an important role in leukocyte recruitimntissues, are
increased in labor in the myometritdfh We have previously shown that tiepressiorof the
adhesiormolecules ICAM1and VCAM1 can be induced by pro-inflammatory cytokines and TLR
ligands®’. Thus, we investigated the role of NLRP3 in éixgression and secretion of ICAM1 and
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VCAM1 using siRNA. As shown in Figure 4, treatment with IL1B, TNF, fsl-1 and flagellin
significantly increased ICAM1 and VCAM1 mRNA expression and reldasgNLRP3 cells, there
was a significant decrease in only TiNuced ICAM1 mRNA expression; there was no effect of
SiNLRP3 on IL1B, fsl-1- and flagellirinduced ICAM1 mRNA expressiorlowever, there was a
significant reduction in the releasest©AM1 by all treatmentsThe effect of SINLRP3 was a
significant decrease in IL1Bfsl-1 and flagellin-induced VCAM1 mRNA expression and secretion.
There was a 'significant decrease in FiNBuced VCAM1 mRNA expression, but no change in
SVCAML1 secretion.

Effect of SNLRP3'@n contraction-associated proteins and myometrial cell contractility

In preparation‘fordaborhe myometriuntransitions from a quiescent to a contractile state. This
transition is associated with an increase in the expression of contrassiociated proteins such as
PTGS as well as an increase in prostaglandin signalling. Thus, to assess if NLRP3 regulates
myometrial contractility, we firstly assessed the effect of SINLRP3 on PTEXff&ssion and
PGF2a signalling«(ize. PGF,, secretion and expression of its rece®GFR). As shown n Figure

5, IL1B treatment:significantly increased PTGS2 and PTGFR mRNA expreasd release of
PGF,. The effect of SINLRP3 was a significant attenuation of IL1B-induced PTGS2 &BERPT

MRNA expression‘and release of B@F

Following on.from these studies, we wanted to determine if NLRP3 could also regulate myometrial
cell contractilityin situ. To carry out these studiesgwsed ain vitro gel contraction assawn

primary myometrial cells deficient in NLRP3 were embedded into 3D collagen gel matrices so that
the cells could.centract within the matrix in response to T$shown in Figure 5D, TNF induced

the contractile activity of myometrial cellss evidencetly increasd myometrial cell gel shrinkage
(approximately=35% shrinkage compared to cells without TNNf~induced shrinkage was
significantlysuppresseah siNLRP3 transfected cel(§igure 5D).

DISCUSSION

In extension to the studies in fetal membraiiekerein we report that spontaneous term labor is
alsoassociated with increased NLRP3 mRNA and protein expression in myametii the
myometrial samples from the laboring group were obtained from women in sis¢éablabor and
thus we do not know if the increase in NLRP3 during labor is a cause or consequence of labor.
Whether NLRP3 expression is augmented earlier in pregnancy was unable to be detgirene
the great difficulty in obtaining myometrial biopsiesm early tomid-gestationIn this respect,

animal studies would prove useful to clarify the expression of NLRP3 in myometrioogtaout
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pregnancyNevertheless, thincreasean NLRP3is most likely a congpience ofnflammation as
the pro-inflammatory cytokines IL1B and TNF, which are higheing laborin myometrium®* 3°,

significantly increased NLRP3 mRNA expression in myometrial cells.

TNF and IL1B acute phase promflammatory cytokines produced by the leukocytes that invade the
uterus during labot” *°, have key oles in the processes of human labor and delive®yB and

TNF, through a feed-forward mechanism, can amplify the inflammatory environment by inducing
chemokine$® andcellularadheion molecule&® to promote an influx foleukocytes into

myometrium 1L1B and TNF can also increaps-MMP9 expressiori’, which is higher in
myometriumdutingshuman labot’ and postulated to pactpatein uterine remodelling during
parturition.FinallyyIL1B and TNF are important for the induction of uterine contractions. They do
this by up-regulating the expression of contracsseciated proteins such as PT@88 PTGFR

3840

, stimulatng the production of uterotonic prostaglarsfth and potentiatingnyometrial

contractions by inducing the entry adlcium intomyometrialsmooth muscle celf.

Studies in nomgestational tissues have shown that NLRP3imdnce pronflammatory mediators
independent ofifflammasome assentBi. Thus, we performed functional studies, using siRNA,
to determine iFNERP3s involved in the genesis of ptabormediatoranduced by 111B or TNF.

We found thatin SINLRP3 transfected cells, the response to IL1B and TNF was dimifisaes,
compared to.sICONT transfected cells, cells transfected with sSiNLRP3 displayed a dedfease in
expression of the pro-inflammatory cytokine IL6, chemokilt@s¢L8, CCL2), adhesion molecule
VCAML1, andicontraction associated proteiR§G2, PTGFR, PGFR,,) when treated with IL1B.
Similarly, when.treated with TNy siNLRP3 transfected celtiere was a decrease in cytokines
and chemokines (IL6, IL1B and CXCL8), adhesion molecule ICAM1, and myometrial drisac
as seen in thewvitre cell contraction assay. Collectively, suppression of NLRP3 using siRNA,
significantly-reduced inflammation and pro-labor mediators when treatedlviB and TNF, and
contraction‘capability in human myometrial cells treated with TNFer@ll, our data suggestsat

NLRP3positively regulateghe activationof myometrium

One of theymain causes of preterm birth, especially those before 32 weeks gestation, is fhfection
Bacterial andir viral pathogens bind to discrete TLRs to induce an inflammatory response that
resultsin preterm birtH*. In fetal membraneshe expression of NLRP3 is higher from women who
underwent spontaneous labor at term with acute histologic chorioamnionitis ednip#nose

without acute histologic chorioamnionifis We could not asss the effect of infection on NLRP3

expression in myometrium due to the difficulty in obtaining these samples. Naamitirgg this
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limitation, incubation of myometrial cells with the bacterial products and TLR ligands fsl
316 (TLR2/6 ligand) and flagellin (TLR5 ligand) significantly increased NLRHARBNA expression by

5- and 2-fold, respectively. LikewisB].RP3 expression is increased in the uterus of pregnant mice
318 by TLR2or TLR3 ligand<™.

320 We have previously shown thatprimary human myometrial cellfsl-1 and flagellin can induce
pro-inflammaltory and préabor mediatoré®?’. Thus, it was of interest tteterminefiNLRP3 is
322 involved in TLR signalling in human myometrial ceN§¥e found that fsl-1er flagellinrinduced
expression and secretion of pro-inflammatory cytokines IL1A, IL1B and IL6, the chemokines
324 CXCL8and CCL2the adhesion molecules ICAM1 and VCAMiere significantly blunted in
siNLRP3transfected cells when compared to siCONT transfected cells. These findings are in
326 agreement with our studies using IL1B and TNF, suggg#tatNLRP3is involved in the genesis
of pro-inflammatory and pro-labor mediators inducedrfiammation.
328
Tocolytic therapies; such as prostaglandin inhibitors and calcium channel bloekerspme
330 clinical use in-delaying preterm labfar high risk womerf®, long enough for administration of
antenatal corticosteroids or transport of the mother to a tertiary care facility. However, use of these
332 therapies have nteenproven to benefit the preterm baby for both short and long term outcomes.
Additionally,"many preterm births occur in women ttatnot present the established risk factors
334 for preterm laborlt is thus essential to develop new therapies for preterm birth, which weuid st
from a better understanding of the mechanisms that drive human labor and delivergdifiys fof
336 these studiesipoint to a novel roleNdfRP3in the genesis ahflammationrinducedpro-
inflammatory and. pro-labor mediators in human myometrium (Figure 6). Infection and/or
338 inflammation‘activate TLRs in myometrium to upregulate the expression of NLRP3 leading to
increased produetion of pro-inflammatory cytokines, chemokines, adhesion molecules and
340 prostaglandins:leading to increased uterine etitity and preterm labor, which then culminates in
spontaneous preterm birth. This cascade of events is further augmentedrflapymatory
342 cytokinesWhile numerous animal models of disease have demonstrated an essential role for
NLRP3 in inflammatiort**®, future studies, using mouse models of preterm birth, are required to
344 investigatafinhibition NLRP3can clay preterm birth and suppress intrauterine inflammation.
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FIGURE LEGENDS

Figure 1. Expression of NLRP3 in human myometrium

(A,B) Human myometrium was obtainatiterm Caesarean sectimom women aterm in the
absence of labor (term no labour, neaients)or during labor at term (term in lab, n=8 patients).
(A) NLRP3mRNA"abundance was analysed by gRTR Data are displayed as meaisSEM.
*P<0.05 vs. norlabofStudent’s ttest).(B) NLRP3protein expression was analysed by Western
blotting. R@resentative Western blot fronpatients per group is shownata are displayed as
meant SEM. *P<0.05 \s. no labor (Student’'stest).(C) Humanmyometrial cellavere incubated
in the alsence or presence of 1 ng/ml IL1B) ng/mITNF, 250 ng/ml fsl-15 ug/ml poly(I:C) or 1
png/ml flagellinforr20 h (n=6 patientper treatment NLRP3 mRNA expression was analysed by
gRT-PCR andthedld change was calculated relative to basal. Datdigptayed as meah SEM.

*P<0.05 vs. basgpaired sample comparison).

Figure 2. Effect of SNLRP3 on pro-inflammatory cytokinesin primary myometrial cells

Human primary.myometrial cells were transfected with 50 nM siCONT or 50 N\VR$?3for 48 h
and then treated wittA-C) 1 ng/ml IL1B,(D-G) 10 ng/mITNF, (H-K) 250 ng/ml fsl-1, ofL-O) 1
ug/ml flagellin“(flag)for an additional 20 h (n=f@atients)(A,B,D-F,H-J,L-N) IL1A, IL1B andIL6
MRNA expressionwas analysed by gqRTR.(C,G,K,0) The concentration dt.6 in the
incubation'medium was assayed by ELIFAr all data, the fold change was calculated relative to
IL1B, TNF, fsl-1 orflag treatedcells, and displayed as mean + SENW¥2<0.05 vs. siCONT + IL1B
(oneway ANOVA); **P<0.05 vs. SICONHF TNF (oneway ANOVA); #P<0.05 vs. sSiCONTF fsl-

1 (oneway ANOVA); 8P<0.05 vs. siCONTF flag (oneway ANOVA).

Figure 3. Effectrof:siNL RP3 on chemokinesin primary myometrial cells

Human primary-myometrial cells were transfected with 50 nM siCONT or 50 N\VR$?3for 48 h
and then treated wittA ,E) 1 ng/ml IL1B,(B,F) 10 ng/ml TNF,(C,G) 250 ng/ml fsl-1, o(D,H) 1
ug/ml flagellin (flag) for an additional 20 h (n=@atients) CXCL8 and CCL3 mRNA expression
was analysed by gRT-PCR. The concentratioGX€L8 and CCL2in the incubation medium was
assayed by ELISAFor alldata, the fold change was calculated relative to IL1B, TNA, &siflag
treated cells, and displayed as mean = SEHR&0:05 vs. siCONT + IL1B (oneray ANOVA);
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** P<0.05 vs. SiICONT + TNF (oneray ANOVA); #P<0.05 vs. siCONT + fsl-1 (oneay
ANOVA); 8P<0.05 vs. siCONT + flag (oneay ANOVA).

Figure 4. Effect of SNLRP3 on cell adhesion moleculesin primary myometrial cells

Human primary myometrial cells were transfected with 50 nM siCONT or 50 NVR$?3for 48 h

and then treated witfA ,E) 1 ng/ml IL1B,(B,F) 10 ng/ml TNF,(C,G) 250 ng/ml fsl-1, o(D,H) 1

ug/ml flagellin (flag) for an additional 20 h (n=7 patient§LAM1 and VCAM1 mRNA expression

was analysed by gRT-PCR. The concentration of SICAM1 and sVCAML1 in the incubation medium
was assayed by ELSS For all data, the fold change was calculated relative to IL1B, TNE, dsl

flag treated cells,"and displayed as mean + SHM0*05 vs. sSiCONT + IL1B (onesay ANOVA);

** P<(0.05 vs. SIEONT + TNF (oneray ANOVA); #P<0.05 vs. siCONT + fsl-1 (oneay

ANOVA); 8P<0.05 vs. siCONT + flag (oneray ANOVA).

Figure5. Effect of INL RP3 on myometrial cell contractions

(A-C) Humangprimary myometrial cells were transfected with 50 nM siCONT or 50 NVR$3

for 48 h and thenstreated with 1 nghiol B for an additional 20 h (n=gatients)(A,B) PTG and
PTGFR mRNA"expression was analysed by qRTR.(C) The concentration of PGfin the
incubation medium was assayed by ELIFAr all data, the fold change was calculated relative to
IL1B treated'cells, and displayed as mean = SHR&0:05 vs. sSiCONT +L1B (oneway

ANOVA). (D).€ell contraction assays were performed using collagen gels made from human
primary myometrial cellsransfected with 50 nM siCONT or 50 nM\&iRP3for 48 h (n=4
patients). The collagen gels were then treated with or without 10 ng/ml TNF for 36 thesarea

of gel was determinedRepresentative gel contraction imdgam 1 patient is also showfor all

data, the fold change was calculated relative 18 or TNF treated cells, and displayed as mean +
SEM.*P<0.05vs=siCONT + IL1B (oneray ANOVA); **P<0.05 vs. siCONT + TNF (oneay
ANOVA).

Figure 6. A model explaining the potential role of NLRP3 in preterm labor

Bacterial infection acts via TLRs to upregulgte expression of NLRP3 in myometrium. This leads

to the increased production of prdtammatory cytokines, chemokinesdhesion molecules and
contraction associated proteins to activate the myometrium leading to preterm labor and ultimately
preterm birh. Additionally, NLRP3induced induction of pro-inflammatory cytokines IL1B and

TNF can further upregulate NLRP3 expression and augment the inflammatory cascixuig o

preterm labar
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Figure 6
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