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Large-scale in vitro preparation of new gp96 tumor vaccine
and analysis of its induction of specific anti-tumor
Immunoresponses

Xiaoli Yan, Changfei Li, Xiaojun Zhang, Ying Ju, Bao Zhao, and Songdong Meng
CAS Key Laboratory of Pathogenic Microbiology and Immunology, Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China

Abstract: Heat shock protein gp96 isolated from tumor tissues holds great promise for tumor immunotherapy. However, at
present only very limited amount of gp96 protein can be isolated from tumor tissues. Here, we reconstituted the
yeast-expressed gp96 (recombinant gp96, rgp96) with B16.F10 melanoma antigens in vitro to prepare new gp96 tumor vaccine
on large-scale, and analyzed its induction of specific anti-tumor immunoresponses by ELISPOT, IFN-y intracellular staining
and cytotoxicity assays. Immunization with rgp96-tumor antigen complexes significantly inhibited B16 tumor growth
compared with either rgp96 or tumor antigens alone and led to enhancement of tumor-specific T-cell activities, which was
found similar to that of tumor tissue derived gp96. Our results therefore may provide bases for large-scale preparation of the
new generation of gp96 tumor vaccines.
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Fig. 1 Purification and identification of heat shock protein
gp96. Purified recombinant gp96 expressed in H. polymorpha
was analyzed on a 10% SDS-PAGE gel and stained with
Coomassie Blue (lane 1) or immunoblotted with an anti-gp96
Ab (lane 2).
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Fig. 2 rgp96 enhanced the anti-tumor efficency of B16 tumor antigens. Female C57BL/6J mice were immunized with PBS, B16
tumor antigens (Ag), rgp96, rgp96-tumor antigens complexes (rgp96+Ag) or Tumor-derived gp96 (tgp96) for three times. These mice
were inoculated subcutaneously with 3x10* B16.F10 melanoma cells/mice 2 days after the last immunization. (A) Tumor diameter
was measured every other day for total of 14 days. (B) Tumor weight was measured when mice were sacrificed on day 14. Data show
X s of eight mice. Student’s t-test was used to determine P-values. * P<0.05, ** P<0.01. Data are representative of two independent

experiments.
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Fig. 3 Tumor-specific CTL detection by ELISPOT assay. (A) Splenocytes at 1x10° cells/well were stimulated with 20 ug of B16
tumor antigens or control BSA for background evaluation. (B) Data show X *s of eight mice. Student’s t-test was used to determine
P-values. " P<0.05, ** P<0.01. SFC is short for spot-forming cells. Data are representative of two independent experiments.
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Fig. 4 IFN-y-producing CD8" T cells were detected by IFN-y staining. Splenocytes were stained with Percp-Cy5.5-anti-CD3,
FITC-anti-CD8 and APC-anti-IFN-y. (A) Flow cytometric analysis was performed to determine the percentage of IFN-y* CD8" T
cells. (B) Data show X #s of eight mice. Student’s t-test was used to determine P-values. * P<0.05, " P<0.01. Data are
representative of two independent experiments.
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Fig. 5 Cytotoxicity assay. B16 cells were labeled with
2 umol/L CFSE as the target cells, and seeded into a 96-well
U-bottom microtiter plate. Splenocytes were added at different
effector-target ratios: 5:1, 10:1 and 20:1. After 4 h, PI staining
was then assessed in the CFSE labeled target cell population to
quantify apoptosis by flow cytometric analysis. Data show

X #s of eight mice. Student’s t-test was used to determine

P-values. * P<0.05, " P<0.01. Data are representative of two
independent experiments.
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