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Prokaryotic expression of Mycoplasma bovis LRRS5 protein
involved in the invasion of Mycoplasma bovis into host cells
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Abstract: Pathogenic mycoplasma has the ability to invade host cells, which is a key
mechanism to their pathogenicity. Functional proteins that mediate the entry of mycoplasma
may serve as potential drug or vaccine targets. [Objective] To clone and express the LRRS
protein encoded by MBOVPG45 0564 in Mycoplasma bovis and to explore its role in the
invasion of host cells by M. bovis. [Methods] The NCBI database was used for the homology
analysis of MBOVPG45 0564, and the structure of LRRS protein was predicted by the
Discovery Studio Client system. After prokaryotic expression of LRRS protein, the mouse
polyclonal antibody was prepared, and the subcellular localization of LRRS protein was
observed by immunoelectron microscopy. The invasion of M. bovis into embryonic bovine lung
(EBL) cells after LRR5 antibody blocking was observed by plate counting and laser confocal
microscopy. After conjugation of LRRS protein to the surface of fluorescent microspheres, the
entry of the microspheres into EBL cells was observed by laser confocal microscopy and a
high-content live-cell imaging system. [Results] MBOVPG45 0564 was a conserved sequence
in M. bovis and encoded LRRS5, a membrane-associated protein with a typical crescent-like
spatial conformation. Multiple repeating leucine motifs were assembled in a supercoiled
manner to form a solenoid protein structural unit. After LRRS antibody blocking, the invasion
rate of M. bovis to EBL cells reduced (P<0.05), and the fluorescent microspheres conjugated
with LRRS protein could successfully enter EBL cells. [Conclusion] The LRRS5 protein
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encoded by MBOVPG45_0564 is localized on the M. bovis membrane and plays a role in the

invasion of M. bovis into host cells.

Keywords: Mycoplasma bovis; MBOVPG45_0564; invasion; protein expression; biological function
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Evolutionary diagram of MBOVPG45 0564 gene.
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Figure 2 LRRS protein structure analysis. A: The three views of LRRS protein structure model. B: The
prediction map of the transmembrane structure of LRRS protein.

http://journals.im.ac.cn/actamicrocn



1476

FENG Yaru et al. | Acta Microbiologica Snica, 2024, 64(5)

B
45 6 78

' !+ 7 kDa

1
1

kDa
180 —

M1 2 3456 78910

O._.-—v
00 —===
75—
60 —w—-

45 — -

'_:4—87 kDa

—

35—=-
25—

E 3 LRRS EAMEMZFTIERLENL  A: LRRS- pET2Sa -BL21 16 °CAN[A] IPTG #7554 & T (1) Western
blotting K. M: #E[1 Marker; 1-8 fK¥K -} 0.1, . 1. 5Smmol IPTG i MIYTYE. B: HisPur™-NTA #}

B4lifk LRRS 25 1% S s ik e sl M: %Fl Marker; 1: ZEALWZFM; 2-9 KK 12.5. 50, 75,
100, 200, 300, 500. 1000 mmol/L ¥E/iiik; 10: LRRS5 &
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Figure 4 Preparation of mouse polyclonal antibody with LRRS5 protein and titer detection. A: Western
blotting diagram of LRRS protein polyclonal antibody. M: Protein Marker; Serum of 0, 7, 14, 21, and 28 d. B:
Multi-titer chart of LRRS5 protein.
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Figure 5 LRRS5 protein immunoelectron microscopy.
The white arrows are labeled LRRS proteins.
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Figure 6 Electron microscopy of PG45 invasion of EBL cells. A: The transmission electron microscopy of
EBL cells infected by PG45 for 4 h. The intracellular PG45 is shown by white arrow; The extracellular PG45 is
shown by white triangle. B: The transmission electron microscopy of negative control cells.
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Figure 7 LRRS5 protein antibody blocking test

results. PC is positive; NC is negative. * represents
significant difference (P<0.05).
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Figure 8 Laser confocal microscopy after co-incubation of LRR5 protein with EBL cells. A: Mycoplasma

bovis invasion EBL laser confocal microscopy image. B: Fluorescence intensity analysis plot. * represents
significant difference (P<0.05).
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Figure 9 Imaging of high-content live-cell with LRRS5 protein invasion of EBL. Merge is the PG45

invading cell map; Find spot is the PG45 motion trajectory tracer map of the cell surface and interior; 3D is
the PG45 invading cell model map.
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Figure 10

LRRS5 protein-coupled fluorescent beads invading EBL cells with transmission electron

microscopy. A: LRRS protein-conjugated fluorescence microsphere experimental group. B: Fluorescent bead

control group.
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Figure 11

Laser confocal pattern of invasion of EBL cells after LRRS protein conjugated fluorescent beads.

A: Observation of LRRS protein invasion EBL laser confocal microscopy. B: Fluorescence intensity analysis

plot. ** represents very significant difference (P<0.01).
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