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Effect of Legionella pneumophila recombinant immunogenic
protein (IP) on autophagy in RAW264.7 cells
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Abstract: [Objective] To investigate the effect of Legionella pneumophila recombinant immunogenic
protein (IP) on RAW264.7 cell autophagy and the mechanism. [Methods] We purified the L. pneumophila
IP using the His-tag protein purification kit and determined the half maximal inhibitory concentration
(ICs0) of the IP on RAW264.7 cells with cell counting kit-8 (CCK-8) assay. We co-cultured RAW264.7
cells with different concentration (0.05xICso, 0.1xICsy, 0.2XICs¢) of IP for 1, 3, 6, and 12 h,
respectively, and set up a cell control group. In addition, we used the pmCherry-GFP-LC3B tandem
fluorescent protein to monitor changes in autophagy flux in RAW264.7 cells, and chose the optimal
concentration for subsequent experiments. We co-cultured RAW264.7 cells with the optimal
concentration of IP for 6, 12, and 24 h, separately, and established a cell control group. Apart from that,
the mRNA and protein expression levels of autophagy-related factors Beclinl, microtubule-associated
protein 1 light chain 3B (LC3B), SQSTMI1 (sequestosome 1, p62), and histone deacetylase 6 (HDACH6)
were detected by RT-qPCR, Western blotting, and immunofluorescence staining. [Results] The ICs,
was calculated to be 0.26 ug/ul.. When RAW264.7 cells were co-cultured with medium-concentration
(0.026 pg/pL) IP, the autophagy flux was clearly inhibited, as monitored by pmCherry-C1-EGFP-LC3B. As
revealed by the results of RT-qPCR and Western blotting analysis, when RAW264.7 cells were
co-cultured with IP for 6 h, the expression level of P62 increased, but the expression levels of LC3B,
HDACG6, and Beclinl decreased (P<0.05). The expression of LC3B reduced and the expression of P62,
HDACS6, and Beclinl rose at 12 h compared with those at 6 h (P<0.05). Beclinl expression was higher
at 24 h than that at 12 h (P<0.05). According to the RT-qPCR and Western blotting results, IP
decreased the LC3-1I/LC3- 1 ratio and increased the expression level of P62 in a time-dependent
manner (P<0.05). The immunofluorescence results were essentially consistent with the RT-qPCR and
Western blotting results. [Conclusion] L. pneumophila recombinant IP can inhibit autophagy flux in
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macrophages. Moreover, IP may affect the autophagosome-lysosome fusion pathway and interfere with

the formation and maturation of autophagosome and autophagolysosome.

Keywords: Legionella pneumophila; immunogenic protein; macrophages; autophagy
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Table 1 Sequence of primers

Primer Sequence (5'—3")

LC3B-F TTATAGAGCGATACAAGGGGGAG
LC3B-R CGCCGTCTGATTATCTTGATGAG
Beclinl-F CGGTAGAACGAGCCTGGGTG
Beclinl-R TTTCGCCTGGGCTGTGGT

P62-F TCACAGATCACATTGGGGTG
P62-R AGGATGGGGACTTGGTTGC
HDAC6-F AGAAGATGATGAGTCACTGCAA
HDACG6-R GTGACACATGATGCGTAAGATG
GAPDH-F CCCTGTTGCTGTAGCCGTAT
GAPDH-R TGTTCCTACCCCCAATGTGT
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Figure 1

The results of purified recombinant immunogenic protein IP. A: coomassie brilliant blue staining.

CL: cell lysate; FT: flow through; W: wash; E1-E2: elution 1-2. B: purified protein IP Western blotting
analysis. Lane 1: negative control; lane 2: E2, the purified protein IP.
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Figure 2 Immunogenic protein (IP) inhibits autophagy flux in macrophages, representative photos of
fluorescence microscope. RAW264.7 cells (105 cells) were treated with or without 1 pumol/L RAPA
approximately 1.5 h before infection. Then the cells were co-cultured with IP for 1, 3, 6, and 12 h, and culture
medium was used as a control. Autolysosomes are represented by red dots, while autophagosomes are
represented by yellow dots. Scale bar, 50 um. A: RAW264.7 cells were treated with 1 pmol/L RAPA; B:
RAW?264.7 cells were co-cultured with low concentration IP (0.013 pg/pL), “L” stands for low concentration;
C: RAW264.7 cells were co-cultured with medium concentration IP (0.026 pg/ul), “M” stands for medium
concentration; D: RAW264.7 cells were co-cultured with high concentration IP (0.052 ng/uL), “H” stands for high
concentration; E: the statistics of the number of autophagosomes and autolysosomes in A—D, respectively.
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Figure 3 RT-gPCR was used to detect the mRNA expression levels of autophagy related factors in
RAW264.7 cells co-cultured with IP. RAW264.7 cells were co-cultured with IP (0.026 ug/uL) for 6, 12, and
24 h, and culture medium was used as a control. A—D: the mRNA relative expression of HDAC6, P62,
Beclinl and LC3B in RAW264.7 cells. The result was represented as the mean+=SEM (n=3). All experiments
were repeated three times. “c” stands for control, compared with the control group, *: P<0.05; compared with
the 6 h group, **: P<0.05; compared with the 12 h group, ***: P<0.05.
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Figure 4 Western blotting was used to detect the protein expression levels of autophagy related factors in
RAW264.7 cells co-cultured with IP. A: RAW264.7 cells were co-cultured with IP (0.026 ug/uL) for 6, 12,
and 24 h, and culture medium was used as a control. The lysates of the cells were analyzed by Western
blotting with the indicated antibodies. B-E: the ratios of HDAC6, P62, Beclinl and LC3B to GAPDH are
presented. The result was represented as the meantSEM (n=3). Similar experiments were repeated three
times. “c” stands for control, compared with the control group, *: P<0.05; compared with the 6 h group, **:
P<0.05; compared with the 12 h group, ***: P<0.05.
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Immunofluorescent analysis of RAW264.7 cells. Cells were co-cultured with IP (0.026 pg/pL) for

6, 12, and 24 h, and culture medium was used as a control. A—D: imaging of RAW264.7 was collected by

staining HDAC6, P62, Beclinl and LC3B

antibody

(red). The second-step reagent was

CoraLite594-conjugated Goat Anti-Rabbit IgG antibodies. DAPI was redyed (blue). Scale bar=50 pm.
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