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Abstract

Brucella infections can cause brucellosis, which seriously jeopardizes public health safety and livestock
development worldwide. The intracellular circulation process and virulence of Brucella depends mainly on
its type IV secretion system, and BspJ protein is a Brucella type IV secretion system effector protein, which
can enter the nucleus of macrophage, increase the colonization ability of Brucella in mouse spleen, and
aggravate the inflammatory infiltration of mouse spleen, and is very likely to have an important role in the
pathogenic mechanism of Brucella. In this study, the effect of BspJ protein on the inflammatory response of
macrophages was investigated by using the BspJ protein overexpression assay in conjunction with the
infiltration assay of RB51 (Brucella abortus vaccine strain), ABspJ (BspJ gene deletion strain of RB51 ), and
pBspJ (BspJ gene deletion back-complement strain of ABspJ ). The ChIP-seq library, EMSA experiment,
overexpression experiment, and strain infiltration experiment were used to screen and validate the target
nucleic acid sequences and inflammation-related signaling pathways interacting with BspJ protein to regulate
macrophage inflammatory response; the target sequences were also tested by siRNA interference, strain
infiltration, and intracellular viability experiment to investigate the effects of target sequences on the
regulation of macrophage inflammatory response and Brucella abortus. Macrophage inflammatory response
and Brucella intracellular viability were investigated by siRNA interference assay and intracellular viability
assay. In order to reveal the regulation mechanism of Brucella secretory protein BspJ on macrophage
inflammatory response and provide theoretical basis for the prevention and treatment of brucellosis.

It was found that (1) Overexpression of BspJ all resulted in a highly significant decrease (P < 0.01) in
IL-6, IL-1B, IL-8, and TNF-a expression and a highly significant increase (P < 0.01) in TGF-pB expression
within RAW264.7; Compared to the RB51 infested group, the 4BspJ infested group showed a significant
increase (P < 0.05) in IL-6, IL-1p, and TNF-a expression within RAW264.7 and a significant decrease (P <
0.05) in TGF-B expression. Expression was significantly higher (P < 0.05) while TGF-p expression was
significantly lower (P < 0.05). It indicated that Brucella secretory protein BspJ inhibited macrophage
inflammatory response. (2) Analyzing the ChIP-seq library, BspJ was screened to interact with the promoter
sequences of transcriptional regulators Zfp740, Gnl31, and Fam120c, and the BspJ interacting nucleic acid
molecules were enriched in the NF-kB pathway; Overexpression of BspJ resulted in a significant increase in
the expression of Zfp740 and Gnl31 (P < 0.05); And it was verified by EMSA that the expression of BspJ and
Zfp740 and Gnl31; Overexpression of BsplJ significantly decreased (P < 0.05) and increased (P < 0.05) the
expression of P65 in RAW264.7; Compared to the RB51 infected group, the ABsp.J infected group showed a

highly significant increase (P < 0.01) in the expression of P65 and a highly significant decrease (P < 0.01) in



the expression of p-P65 in RAW264.7. Expression was highly significantly decreased (P < 0.01); compared
with the RB51 infested group, the 4BspJ infested group showed highly significantly higher expression of the
inflammation regulators TRAF3IP2 and P62 (P < 0.01), significantly higher expression of mTOR (P < 0.05),
and highly significantly higher expression of the pro-apoptotic factors Bax, CASP3, and CASPS (P < 0.01),
the The expression of the apoptosis inhibiting factor BCL-2 was highly significantly decreased (P < 0.01). It
indicates that BspJ protein directly binds to Zfp740 and Gnl3l, inhibits macrophage NF-kB pathway, and
suppresses macrophage apoptosis and inflammatory response by inhibiting the expression of NF-«kB
pathway-related factors. (3) Interfering with the expression of Zfp740 resulted in a highly significant increase
in the expression of IL-6, IL-1B, TNF-a, and P65 within RAW264.7 (P < 0.01), and the difference in the
expression of IL-6, IL-1B, TNF-a, and P65 was highly significantly reduced between the RB5/ group and
the 4BspJ group (P < 0.01); Interfering with the expression of Zfp740 resulted in a highly significant decrease
in the expression of IL-6, IL-1p, TNF-a, and P65 between the RB51 group and ABspJ group (P > 0.05);
Interference with Zfp740 expression resulted in a highly significant decrease in the intracellular viability of
RB51, ABspJ, and pBspJ (P < 0.01); And the difference in the fold decrease in intracellular viability between
RB51 and ABspJ was highly significant (P < 0.01). It suggests that BspJ protein inhibits intracellular
inflammatory factor expression and NF-kB pathway in macrophages by up-regulating the expression of
transcriptional regulators Zfp740 and Gnl31, and promotes Brucella intracellular survival.

In summary, Brucella secretory protein BspJ directly binds to the promoter sequences of macrophage
intracellular transcriptional regulators Zfp740 and Gnl31, and inhibits the macrophage NF-kB pathway by
up-regulating the expression of Zfp740, which inhibits macrophage inflammatory response and promotes
intracellular proliferation of Brucella. This partially elucidated the regulation mechanism of Brucella
secretory protein BspJ on macrophage inflammatory response, and provided a theoretical basis for the
improvement of Brucella intracellular survival mechanism and scientific prevention and treatment of
brucellosis.

Key words: Brucella; Inflammatory; BspJ protein; Zfp740; NF-xB
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