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Dynamic changes of specific T cells and antibodies in mice
immunized with rough-type RA343 and smooth-type
A19 of Brucella
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SHEN Qingchunz, FAN Xuezheng*z, QIN Jianhua"'
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2 National/OIE Reference Laboratory for Brucellosis, China Institute of Veterinary Drug Control, Beijing 100081,
China

Abstract: [Background] Brucellosis threatens human health and the development of animal husbandry
and vaccines with low virulence, good immunogenicity, and no interference of serological diagnosis turn
to be a solution. [Objective] To compare the dynamic changes of specific T cells and antibodies in mice
immunized with rough-type RA343 and smooth-type A19 of Brucella, and to evaluate the immune effect
of rough-type RA343. [Methods] The 6-week-old female BALB/c mice were classified into three
groups, 15 in RA343 group, 15 in A19 group, and 5 in blank control group. For RA343 group and A19
group, each mouse was injected (sc) with 0.1 mL (1x10® CFU) bacterial solution through into groin. A
total of 5 mice in each of the three groups were killed 1, 2, and 3 weeks after immunization,
respectively, and their spleens were separated. A part of the spleen was ground, and lymphocytes were
separated to detect the proportions of CD4" T cells and CD8" T cells in mice (flow cytometry). The other
part was weighed and then RA343 and A19 of Brucella were isolated, to evaluate the colonization of
RA343 and A19 in mouse spleen. At the same time, the peripheral blood was collected and the serum
was separated. For the determination of IgM and IgG in the serum of immunized mice (ELISA).
GraphPad Prism 8.0 was employed for plotting and statistical analysis. [Results] The proportion of
Brucella-specific CD4" IFN-y in spleens (P<0.01), and the proportions of CD4" IL-2, CD8" IL-2, and
CD8" TNF-a (P<0.05) increased in RA343 group compared with those in A19 group 1 week after
immunization. Two weeks after immunization, the proportion of specific CD4" TNF-a (P<0.01) and the
proportion of CD8" TNF-a (P<0.05) in RA343 group rose compared with those in A19 group. Three
weeks after immunization, RA343 group registered increase of the proportion of CD4" TNF-o (P<0.05)
and the proportion of CD8" IFN-y (P<0.01) compared with A19 group. The bacterial content in spleens
of RA343 group was lower than that of A19 group (P<0.05), and the spleen weight was also lower than
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that of A19 group 1-3 weeks after immunization. IgM and IgG levels of mice in A19 group increased
significantly 2 weeks after immunization and no IgM or IgG was detected in the RA343 group.
[Conclusion] Compared with A19, RA343 induced strong cellular immune response. The bacterial
content in spleen of mice in RA343 group was significantly lower than that in A19 group and no
serological cross-reaction occurred between antibody and A19 antigen. In summary, RA343 has low
virulence, and can induce strong cellular immune response and humoral immune response in mice, with

no interfere of serological diagnosis. Thus, it can be used as a candidate strain for the development of

vaccine against brucellosis.

Keywords: Brucella; flow cytometry; specific T cells; antibody
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Figure 1

The circle-gate process of CD4" T cells and CD8" T cells subsets of mouse spleen immunized with

rough and smooth strains of Brucella. A, B: The proportion of specific T cells in total lymphocytes; C: The
proportion of CD45 cells in specific T cells; D: The proportion of CD3 cells in CD45 cells; E: The proportion

of CD4" and CD8" T cells in CD3 cells.
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Figure 2 Proportion of CD4" T cell subsets in mice immunized with strain RA343 and A19 for 1 week.
A-C: The proportion of IFN-y in blank group, RA343 group and A19 group; D—F: The proportion of IL-2 in

blank group, RA343 group and A19 group; G—I: The proportion of TNF-a in blank group, RA343 group and
A19 group. A, D and G: The blank group; B, E and H: RA343 group; C, F and I: A19 group.
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Figure 3 Proportion of CD4" T cell subsets in mice immunized with strain RA343 and A19 for 2 weeks.
A-C: The proportion of IFN-y in blank group, RA343 group and A19 group; D—F: The proportion of IL-2 in
blank group, RA343 group and A19 group; G—I: The proportion of TNF-a in blank group, RA343 group and
A19 group. A, D and G: The blank group; B, E and H: RA343 group; C, F and I: A19 group.
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Figure 4 Proportion of CD4" T cell subsets in mice immunized with strain RA343 and A19 for 3 weeks.
A—C: The proportion of IFN-y in blank group, RA343 group and A19 group; D—F: The proportion of
IL-2 in blank group, RA343 group and A19 group; G—I: The proportion of TNF-a in blank group, RA343
group and A19 group. A, D and G: The blank group; B, E and H: RA343 group; C, F and I: A19 group.
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Figure 5 Proportion of CD8" T cell subsets in mice immunized with strain RA343 and A19 for 1 week. A—C:
The proportion of IFN-y in blank group, RA343 group and A19 group; D—F: The proportion of IL-2 in blank
group, RA343 group and A19 group; G—1I: The proportion of TNF-a in blank group, RA343 group and A19
group. A, D and G: The blank group; B, E and H: RA343 group; C, F and I: A19 group.
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Figure 6 Proportion of CD8" T cell subsets in mice immunized with strain RA343 and A19 for 2 weeks. A—C:
The proportion of IFN-y in blank group, RA343 group and A19 group; D—F: The proportion of IL-2 in blank
group, RA343 group and A19 group; G—1I: The proportion of TNF-a in blank group, RA343 group and A19
group. A, D and G: The blank group; B, E and H: RA343 group; C, F and I: A19 group.
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Figure 7 Proportion of CD8" T cell subsets in mice immunized with strain RA343 and A19 for 3 weeks.
A-C: The proportion of IFN-y in blank group, RA343 group and A19 group; D—F: The proportion of IL-2 in
blank group, RA343 group and A19 group; G—I: The proportion of TNF-a in blank group, RA343 group and
A19 group. A, D and G: The blank group; B, E and H: RA343 group; C, F and I: A19 group.
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Figure 8 Diagram of bacteria content in spleen of
mice at different time points after immunization
with strain RA343 and A19.
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Figure 9 Changes in spleen weight of mice at
different time points after immunization with strain
RA343 and A19.
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