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Figure 1. Analysis of recombinant plasmid and
Mb0950c¢ protein. A: Analysis of Mb0950c gene PCR
product and recombinant plasmid pET32a-Mb0950c.
M1, M2: DL2000 DNA marker; lane 1: PCR product
of Mb0950c gene; lane 2: pET32a-Mb0950c digested
by restriction enzyme. B: SDS-PAGE and Western
blotting analysis of Mb0950c protein. M3, M4: Protein
molecular weight marker; lane 3, 4: Affinity purification
of Mb0950c protein. C: Western blotting analysis of the
reactivity of Mb0950c with sera from healthy rabbits
(lane 5) or rabbits immunized with M. tuberculosis (lane
6). M5, M6: Protein molecular weight marker; lane 5, 6:
Purified product of Mb0950c¢ protein.
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Figure 2. Expression of CD69 on the surface of spleen
CD4" and CD8" T cell in mice injected with Mb0950c.
Single-cell suspension of spleen obtained from mice was
surface stained with anti-mouse PE-CD4 and anti-mouse
FITC-CD69 (A) or anti-mouse APC-CD8a and
anti-mouse FITC-CD69 (B), respectively. Then cells were
analyzed by flow cytometry and as shown in the figure,
the abscissa represents the fluorescence intensity of CD4
or CDS, while the ordinate represents the fluorescence
intensity of CD69. According to the negative control,
CD4" CD69" and CDS™ CD69" T cells were gated. (C)
Frequencies of CD4" CD69" and CD8" CD69" T cells
were compared using the Student’s #-test. *: P<0.05; **:
P<0.01; Mean£SD is represented by error bar.
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Figure 3.

Detection the quantitation of IFN-y (A) and IL-4 (B) in cultured supernate of spleen cells. Spleen cells

were obtained from mice injected with Mb0950c and stimulated with ConA and Mb0950c protein. After 48 hours
later, the supernatant was collected and the quantitation of IFN-y and IL-4 were measured by sandwich ELISA.
*: P<0.05; **: P<0.01; ****: P<0.0001; Mean+SD is represented by error bar.
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Figure 4. Detection of IgG and IgG subtype serum antibody against Mb0950c protein. The IgG, IgG1 and IgG2a

were used as the detection antibody to measure the antibody titer of Mb0950c in mouse serum. The titer of mouse
serum IgG (A) and IgG1/IgG2a (B) was calculated. Mean+SD is represented by error bar.
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Table 1.

Results of detection for serum samples

Tuberculin skin test/ BOVIGAM™ test kit Positive

Results comparison

Negative Total coincidence

Positive Negative coincidence rate coincidence rate rate
Positive 47 4
. 65.7% 97.9% 72.4%
Negative 49 92
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Immunogenicity evaluation of Mycobacterium bovis Mb0950c¢
protein and establishment of serological diagnostic method for
bovine tuberculosis detection
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Abstract: [Objective] The purpose of this study is to express Mb0950c protein by prokaryotic expression system,
and to evaluate its immunogenicity by mouse model, further to establish a serological indirect enzyme-linked
immunosorbent assay (ELISA) for clinical detection of bovine tuberculosis. [Methods] The prokaryotic expression
plasmid of pET32a-Mb0950c was constructed and transformed into BL21(DE3) to induce protein expression. The
immunogenicity of the protein in mice was analyzed by flow cytometry (FCM) and ELISA. And then an indirect
ELISA method based on Mb0950c was established and used in clinical trial. [Results] SDS-PAGE and Western
blotting showed that Mb0950c protein was successfully obtained and had good immunogenicity. The analysis of
FCM showed that Mb0950c protein upregulated the expression of CD69 on the surface of T cells. The results of
ELISA showed that the protein could induce the secretion of IFN-y and IL-4, at the same time, it could induce the
body to secrete specific antibodies, and it mainly belongs to IgGl. Total 192 serum samples were detected by
indirect ELISA based on Mb0950c and the results showed that the positive coincidence rate, negative coincidence
rate and total coincidence rate were 65.7%, 97.9% and 72.4% respectively. [Conclusion] Mb0950c protein is
expressed in the prokaryotic expression system and it induces Thl-and Th2-type immune response in mouse
models. Based on this protein, an indirect ELISA method for serological detection of bovine tuberculosis has been
established.
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