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Abstract: [ Objective] To explore the role of NLRP3 inflammasome in methicillin—resistant staphylococcus aureus (MRSA) in-
fection secondary to influenza A virus HINT (IAV HIN1) in vitro.[ Methods] Macrophages RAW264.7 were cultured and then infect-
ed with only MRSA for 24 h (MRSA group) and with MRSA for 24 h secondary to HIN1 infection for 1 week in advance (MRSA+
HINT group) , respectively. Fluorescence quantitative PCR was applied to detect the transcription of NLRP3, Caspase—1 and IL-1f,
immunofluorescence and western blot were used to detect NLRP3 protein in cells, and the concentration of IL-1f3 in supernatant was
measured by enzyme linked immunosorbent assay (ELISA).[Results] Tn MRSA group, the transcriptions of NLRP3 and Caspase—1
mRNA, as well as translation of NLRP3, showed no difference compared with control group, while the expression of IL-18 mRNA
and the concentration of IL-1f in supernatant were significantly higher than those in control group (both P<0.01). In HIN1+MRSA
group, the transcription of NLRP3 and Caspase—1 were significantly higher than those in control group (both P<0.01), the translation
of NLRP3 was significantly higher than that in control group (P<0.01), the concentration of IL—-1f was significantly higher than that
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in control group (P<0.01). In HIN1+MRSA group, the transcription and translation of NLRP3 were significantly higher than those in
MRSA group (both P<0.01), while the transcription of IL-1B was lower than that in MRSA group, and the concentration of IL-1 in
supernatant was significantly lower than that in MRSA group (P<0.01).[Conclusions] Our study suggests that IL-1B secretion in-
duced by MRSA infection is in a NLRP3 inflammasome independent manner in macrophage. It also suggests that influenza A virus
H1NT1 infection in advance decreases the release of IL-1f induced by secondary MRSA infection ultimately, which may contribute to
the mechanism of MRSA pneumonia secondary to IAV infection.
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Primer sequences

Target gene

Reverse

Forward
NLRP3 ACTGAAGCACCTGCTCTGCAAC
Caspase—1 TATAATGAAAGACGGCACACC
I1L-1B GAGCACCTTCTTTTCCTTCATCTT

GGCTGTATTCCCCTCCATCG

B-actin

AACCAATGCGAGATCCTGACAAC
AGTCACAAGACCAGGCATATTCT
TCACACACCAGCAGGTTATCATC

CCAGTTGGTAACAATGCCATGT
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A: control group; B: MRSA group; C: HINI+MRSA group. Light microscope, X200
1 AFEMBETEAREMERKRS

Fig.1 Growth state of cells in each group under light microscope
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A: The expression of NLRP3 mRNA in HIN1+MRSA group was significantly higher than that in blank group or MRSA group. Data were expressed

as Mean=SD, n>3, H=6.286, P=0.043; 1) P=0.026 vs. control or MRSA group by bonferroni multiple-comparison test after Kruskal-Wallis. B:The ex-

pression of caspase—1 mRNA in HIN1+MRSA group was significantly higher than that in blank group. Data were expressed as Mean+SD, n>3, H=

7.048, P=0.009; 2) P=0.009 vs. control by bonferroni multiple-comparison test after Kruskal-Wallis. C:The expression of IL-13 mRNA in MRSA group

was significantly higher than that in blank group. Data were expressed as Mean+SD, n>3, H=8.535, P=0.014, 3) P=0.004 vs. control by bonferroni multi-

ple—comparison test after Kruskal-Wallis.

B2 TS PCREN/NREMEZEH NLRP3, Caspase—1F1 IL-1p H¥) mRNA tExf &% &
Fig.2 mRNA level of NLRP3, Caspase—1 and IL-13 detected by fluorescence RT-PCR
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A: control group; B: MRSA group; C: HIN1+MRSA group. Immu-
nofluorescence staining, X400. The density of NLRP3 detected by im-
munofluorescenc in HINI+MRSA group were significantly higher than

those in blank group and MRSA group.

3 BEEAEN/NRERMAMNLRPIEAEER S
Fig.3 Density and distribution of NLRP3 protein detect-

ed by immunofluorescence

HINT+MRSA 41 IL-1B ¥ FEAIR T MRSA 41 Wik Lk
Y 25 S 9 Bt 2E 78 L (P 43l 4 0.000,0.001
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The translation of NLRP3 in HINI+MRSA group was significant-
ly higher than those in control group or MRSA group. Data were ex-
pressed as Mean%SD, n>3, F=353.524, P=0.000; 4) P=0.000 vs. con-
trol or MRSA group by bonferroni multiple-comparison test after Krus-
kal-Wallis.

El4 Western blot #:ill/]\ i E & 20 B NLRP3 (9 & B 53¢
RikE

Fig.4 Translation of NLRP3 detected by western blot

5)
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)
S 10
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S 5.
=

0 ] T T

control MRSA group HIN1+MRSA

group
The concentration of IL-1p in supernatant in HIN1+MRSA group
was lower than that in MRSA group, while higher than that in control
group. Data were expressed as MeanSD, n>3, F =160.75, P=0.000,
5) P<0.01 vs control by LSD— test after one—way ANOVA.
B 5 ELISA#ifll/\iR BB RaLE FF EiE il IL-1B BYKE
Fig.5 The concentrations of IL-1f3 in supernatant mea-
sured by ELISA

e B R, £ B Toll #£3Z 1K (Toll like
receptor, TLR) . NOD #£ 5% {& (NOD like receptor,
NLR) A543 TR 32 A4 TEU0 H 3t 9 755 S MRSA 14 4H
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