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Abstract: [ Objective] To screen and identify the key proteins of Monkeypox Virus (MPXV) that regulate the NOD—
like receptor family pyrin domain containing 3 (NLRP3) inflammasome. [ Methods] Using the genomic sequence of the
domestic epidemic strain of MPXV as a template to construct an expression plasmid library containing 82 viral genes. To
screen for viral genes that significantly inhibit the production of interleukin—18 (IL-18) , the expression plasmids
encoding NLRP3, apoptosis—associated speck—like protein containing a CARD (ASC), cysteine protease—1(Caspase—1),
and pro—IL-1B~Luc reporter gene were co—transfected into HEK293T cells, along with the viral gene plasmids. The signal
of the NLRP3 inflammasome was monitored by measuring luciferase activity in the cell supernatant. The inhibition effects
were further confirmed by Western Blot (WB), and the interactions between the viral proteins and the components of the
NLRP3 inflammasome were determined by Co—immunoprecipitation (Co—IP). Additionally, site—directed mutagenesis was
performed to identify the specific interaction motifs. [Results] An NLRP3 inflammasome signal screening system were
successfully established and optimized. Screening the MPXV plasmids using this system revealed that BIOR most
significantly inhibits IL-1B maturation in a dose—dependent manner (P<<0.000 1). Further characterization demonstrated
that B10R interacts directly with pro—IL—1. Notably, the C—terminal motif mutant of BIOR (B10Rmut-C, T96A, Y97A,
198A) lost its ability to interact with pro—IL—1p. [Conclusions] The MPXV BIOR protein interacts with pro—IL-18,
thereby inhibiting the IL—1@ maturation. The C-terminal motif (T96, Y97, 198) of the BIOR protein is crucial for
function. This study provides important clues and a foundation for further elucidating the molecular mechanisms by which
MPXYV regulates the NLRP3 inflammasome.
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A-D: The expression of each component in the NLRP3 inflammasome signal screening system. E: Detection of secreted IL-1f —Luc after

transfecting NLRP3 inflammasome signal screening system plasmids in different proportions.
1 NLRP3RENMEESTHEERHBAESMRL

Fig.1 Construction and optimization of the NLRP3 inflammasome signal screening system
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Rev. IL-1B-Luc activity

NLRP3 inflammasome signal screening system plasmids and MPXV viral expression plasmids (82 in total) were co—transfected in HEK293T cell,
and luciferase levels in cell supernatant were detected after 48 hours transfection, n=3. The levels of luciferase activity show the effect of the viral
protein on the NLRP3 inflammasome signal screening system. BIOR (P < 0.000 1).

2 MPXV #1] NLRP3 K AE/MES S X8 & B HY i i
Fig.2 Screening of the MPXYV key proteins inhibit NLRP3 inflammasome signal
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HA-B10R - 1.0 = - = 404
o) ku 2 L % 50 ?j‘ ns
o - 7 W
@ & &
0.0- 0- o
E B10R EV B10R EV
GAPDH 35 B10R(ug) - 1.0 B10R (ug) - 1.0 TNFa TINFa
D Nigercin  + + E Nigercin + + F G

A: NLPR3 inflammasome system plasmids and monkeypox virus protein BIOR were co—transfected, then the luciferase levels in cell supernatant
were detected 48 hours after transfection, the levels of luciferase activity decrease as the amount of BIOR increase, n=3. Analysis of variance (ANOVA)
reveals a statistically significant difference among the four groups (£=9.210, P=0.014 8). Pairwise comparisons using the —test method show that the
differences between the B1OR transfection groups and the negative control group are all statistically significant, specifically: when transfected with
0.5 pg (P=0.000 4), 1.0 pg (P < 0.000 1), and 1.5 pg (P < 0.000 1) of BIOR. B: The cell lysates for WB were collected. C: Significant difference analysis
of WB results, n=6. Analysis of variance (ANOVA) reveals a statistically significant difference among the four groups (F=3.695, P=0.022 2). Pairwise
comparisons using the t—test method show that the differences between the BIOR transfection groups and the negative control group are all statistically
significant, specifically: when transfected with 0.5 pg (P=0.000 4), 1.0 pg (P= 0.000 3), and 1.5 pg (P <0.000 1) of BIOR.D-F: BIOR-HA plasmid
were transfected into PMA stimulated THP-1 cells for 24 h, cells for WB and cell culture for IL-1@ ELISA tests were collected, n=3. G: NF-=kB-Luc
plasmid, Renilla-Luc plasmid and BIOR/EV were co—transfected. After 40 hours after transfection, TNF-« was added to a final concentration at 10
pmol/L, stimulateing for 8 hours, then cells for Dual luciferase test were collected, n=3. Pairwise comparisons using the i—test method show that the
differences between the B10R transfection group and the negative control group are not statistically significant, specifically: when TNF-a was not added
(P=0.143 6) and when TNF-o was added (P=0.262 9).

3 MPXV B10OR FAE#MH T IL-1B BB 5
Fig. 3 MPXYV B10R significantly inhibits the IL-1f3 maturation
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A: IL-1B was co—transfected with BIOR, cell lysates for Co-Immunoprecipitation (Co—IP) were collected after 48 hours of transfection, then
samples for WB were prepared. B: BIOR co-localizes with IL-1B. HEK293T cells were co—transfected with plasmids expressing BI1OR and IL-1p. In-
direct immunofluorescence staining was performed using specific antibodies against BIOR (red) and IL-1f (green). Nuclei were counterstained with
DAPI (blue). The merged image demonstrates significant cytoplasmic co—localization of BIOR and IL-18, as indicated by the yellow signal. Scale bar:
5 pm. C: Co-transfected IL-1B"""** with BIOR, collected cell lysate for Co—Immunoprecipitation (Co~IP) after 48 hours of transfection, then prepare
samples for WB. D: B10R co-localizes with IL-18"""**. HEK293T cells were co—transfected with plasmids expressing B10R and IL-1B"""**. Indirect im-
munofluorescence staining was performed using specific antibodies against BIOR (red) and IL-1B (green). Nuclei were counterstained with DAPI (blue).

DI16A

The merged image demonstrates significant cytoplasmic co—localization of BIOR and IL-1B""*", as indicated by the yellow signal. Scale bar: 5 pm.

E4 MPXV B10R 5IL-1B FEHEEER
Fig. 4 MPXYV B10R interacts with IL-1p
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A: IL-1B with BIOR mutants were co—transfected, cell lysates for Co-Immunoprecipitation (Co—IP) were collected after 48 hours of transfection,

then samples for WB were prepared. B=D: BIOR plasmids were transfected into PMA stimulated THP—1 cells for 24 h, cells for WB and cell culture for

IL-1B ELISA tests were collected, n=3.
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Fig.5 MPXYV B10R C terminal motif is the key area that interacts with pro-IL-13
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