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Photorhabdus virulence cassette promotes bacterial invasion
into macrophages by activating NF-xB and MAPK signaling
pathway

Xia Wang , Jiawei Shen , Haoxiang Su, Liguo Liu, and Feng Jiang
NHC Key Laboratory of Systems Biology of Pathogens, Institute of Pathogen Biology, Chinese Academy of Medical Sciences and Peking
Union Medical College, Beijing 100176, China

Abstract:
association with nematode or insects. In addition to the role of being insect pathogens, one species called Photorhabdus

Photorhabdus is a Gram-negative bacterium from the family Enterobacteriaceae that lives in a symbiotic

asymbiotica (Pa) causes human infection around the world. Nevertheless, how does this transkingdom infection occur remains
elusive. Here we focus on one pathogenic determinant called Photorhabdus virulence cassette (PVC) that is founded in the Pa
genome and many other pathogens. The RNA-seq and qPCR data showed that the NF-xB and MAPK pathways were
drastically activated in the PVC-treated mammalian macrophages. Western blotting assays using samples treated with various
inhibitors of the affected pathways confirmed the results we have observed for MAPK pathway previously. p65 translocation
assays validated the NF-«xB activation in the macrophages after PVC treatment. Moreover, the bacterial phagocytosis by
macrophage was also promoted by PVC at the early stage, and this phagocytosis was inhibited by cytoskeleton inhibitors.
Thus, the results indicated that PVC is involved in the bacterial invasion by activating NF-kB and MAPK signaling pathway,

providing a new perspective for analyzing the pathogenicity of Pa in human infections.

Keywords: Photorhabdus asymbiotica, Photorhabdus virulence cassette, macrophage, phagocytosis, signaling pathway
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Fig. 1

Gene locus of PVC cluster (A) in Pa chromosome, matured PVC particles (B) and its evolutionary relationship
with other similar structures (C). P. asymbiotica: Photorhabdus asymbiotica; S. entomophila: Serratia entomophila;

P. aeruginosa: Pseudomonas aeruginosa; V. cholerae: Vibrio cholerae; T6SS: type 6 secretion system.
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Fig. 2 PVC activates NF-kB and MAPK pathways in RAW264.7 macrophages. (A) Volcano plot of transcriptional
changes in PVC-treated versus PVC-untreated RAW264.7 cells. (B) qRT-PCR verification of the activated transcripts in

(A). UT: untreated.
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Fig. 3 Activation of PVC on the MAPK and NF-«B signaling pathways in macrophages. (A) The RAW264.7 cells
were pretreated with PVC for the indicated time and Western blotting was performed to detect the phosphorylated and
total proteins. (B) Similar experiments were performed as in (A) and the protein expression was detected in U937 cells.
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Fig. 5 p65 translocation assays after PVC treatment. (A) The cytosol and nucleus of RAW264.7 cells were separated
and the relevant proteins were detected. (B—C) The NF-«B activities were tested in PVC-treated RAW264.7 and THP-1
carrying NF-xB promoter. (D) Confocal microscopy observation of the p65 translocation into RAW264.7 nucleus after
PVC treatment. (E) The activated cells (p65 in nucleus) in (D) were calculated. ***: P<0.001.
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