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Abstract

Object: The in vitro induction of mouse bone marrow-derived dendritic cells (BMDC) and their infestation
with Brucella abortus to obtain their cytosolic MHC- immunopeptidome has been rarely reported. In this
study, we propose to use B. abortus M5*9% to infest BMDC in mice and explore the treatment of cells after
infestation to reduce the effect of intracellular bacteria on subsequent experiments, so as to obtain relatively
pure polypeptide samples. The technique of isolation and purification of immunopeptides presented on the
surface of mouse BMDC was established using Co-immunoprecipitation and liquid chromatography tandem
mass spectrometry, so as to isolate, screen and obtain the M5*9% immunopeptidome bound to MHC Il on the
cytosolic membrane, and lay the foundation for the design and implementation of next generation bacterial
molecular vaccines and the role of the immune peptidome in the immune signalling process.

Methods: (1) In vitro induction of BMDC using GM-CSF in combination with IL-4. The optimal conditions
for in vitro induction of BMDC were determined by varying the timing and type of cytokine supplementation
during the culture process to improve the cell acquisition rate. Bacterial lipopolysaccharide was used to
stimulate the immature BMDC on day 7 of culture to mature, and the surface morphology of the cells was
observed by scanning electron microscopy (SEM) and the ultrastructure of the cells was observed by
transmission electron microscopy (TEM). (2) The B. abortus M5*9% bacterial solution was added to the
BMDC cell suspension at a ratio of 100:1 bacterial count to cell count for 24 h; changes in cell morphology
were observed by SEM and TEM before and after the infestation. (3) Modified Mem-PER™ Plus kit
procedure for extracting immunopeptide and other membrane protein fractions from M5*9%-infected BMDC
surface. Hypotonic buffer ( Lmmol/L NaHCO3, 0.2 mmol/L EDTA, protease inhibitor mixture) was added to
the M5%9% infested cell suspension, buffer: cell suspension 1:20, treated overnight at 4<C, and then
centrifuged at different rotational speeds to remove bacteria from the solution and calculate the rate of
removal. The protein concentration of the samples obtained by the two methods was measured by BCA. (4)
MHC Il-immunopeptides were isolated and purified using an Co-immunoprecipitation assay and the
enrichment of MHC Il molecules was verified by Western-Blot. Immunopeptides bound to MHC I
molecules were screened and identified by liquid chromatography tandem mass spectrometry and mass
spectrometry. GO annotation was performed using R language programming and protein processing and
analysis corresponding to the screened peptides.

Results: (1) The optimal conditions for in vitro induction of BMDC culture were: mouse bone marrow cells
were supplemented with GM-CSF (20 ng/mL) and IL-4 (10 ng/mL) on day 2 and 5 of culture; 1/2 change
with RPMI 1640 complete culture medium on day 3 of culture; 1/3 change on day 6 of culture; and cells were

collected on day 7 of culture. Observations by SEM and TEM revealed changes in their cell morphology, size



and internal cell structure after lipopolysaccharide stimulation, consistent with the characteristics of mature

BMDC. (2) SEM showed that the morphology of M5*9-infected cells changed significantly, and TEM

showed that there were many small vesicles with membranes inside the M5*9%-infected cells compared to

non-infested cells. (3) Membrane proteins from 2.5x107 cells were extracted using the Mem-PER™ Plus kit,

and the concentration of the protein solution obtained was 1.49 mg/mL; the intracellular bacteria (507 cells)
were removed using the hypotonic swelling method, and a high removal rate (91.01%) could be achieved

under the condition of centrifugation at 3000 rpm for 10min, while the cell membrane loss was small The

protein concentration of the obtained cell membrane fragment suspension was 1.75 mg/mL.(4) After
Co-immunoprecipitation and mass spectrometry analysis, and comparison with the whole genome of B.

abortus, the protein samples obtained by the kit method screened a total of 7 immunopeptide sequences

bound to MHC II molecules, belonging to 7 proteins respectively; the protein samples obtained by the

hypotonic swelling method screened a total of 289 protein sequences bound to MHC II molecules A total of
289 immunopeptide sequences bound to MHC Il molecules belonging to 183 proteins were screened from

protein samples obtained by hypotonic swelling.

Conclusion: In this experiment, the in vitro induction culture conditions of mouse BMDC were optimized,

and the technique for the isolation and purification of MHC-immunopeptides extracted from the surface of
mouse BMDC was successfully established on the basis of the improved acquisition rate of mouse BMDC.

For the first time, the BMDC after M5*9% infestation were treated by the kit method and the hypotonic

swelling method, which effectively reduced the influence of intracellular bacteria on subsequent experiments.
The hypotonic lysis method is also recommended as the preferred method for treating BMDC after M5*9

infestation. The processed protein samples were screened and the B. abortus immunopeptidome was

obtained using immunoprecipitation and mass spectrometry techniques. The functional identification of the

proteins corresponding to these peptides showed that these proteins include B. abortus outer membrane

proteins and related enzymes required in the assembly process of outer membrane proteins, enzymes required

for a series of intracellular biochemical reactions during immune signalling, and functional proteins related to

protein folding, translation, protein translocation and other biological processes, most of which are found on

the cell membrane, The majority of these proteins are found in the cell membrane, including functional

proteins involved in biological processes such as translation and protein translocation. This study suggests

that the antigen-presenting cells do not present only one or a few surface proteins in the process of presenting

B. abortus antigenic peptides, but rather present a polypeptide group, and the findings of this study are

consistent with the findings of studies on the characterisation of antigenic peptide presentation in NCCV. The

present study provides a new idea for the screening and identification of immune peptidomes, and lays the

foundation for the development of a new subunit vaccine for B. abortus.

Key words: Brucella abortus; Dendritic cells; Co-IP; Mass spectrometry; Immunopeptidome
v
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Rl R AR N sl AR B 7R EEE S AR R St R AR . 'S MHC
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