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A novel human immune system mice model for assessing the immunogenicity

of cancer vaccines
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Nanjing 210009, China

Abstract Human immune system ( HIS) mice are usually used to evaluate the ability of tumor vaccines to
induce cytotoxic T lymphocyte (CTL) effects, but they failed to accurately reflect the ability of cancer vaccines to
induce humoral immune responses. In this study, human peripheral blood mononuclear cells were isolated by
density gradient centrifugation and co-transplanted into NCG mice with in vitro differentiated dendritic cells
(DCs) to establish a DC-HIS mouse model. In DC-HIS mice, co-transplanted antigen-presenting cells (HLA-DR*
CD11c¢™) could colonize the spleen of model mice. Moreover, co-transplantation of DCs significantly increased the
proportion of activated human CD4 " T/CD8 * T cells and B cells in HIS mice, indicating that DC-HIS mice could
better mimic the human immune responses. The immunogenicity of the targeted HER2 protein vaccine ( NitraTh-
HER2) was evaluated using the DCs-HIS mice. The results showed that the NitraTh-HER2 vaccine was able to in-
duce the production of HER2-specific human IgG antibodies with a significant antibody-dependent cell-mediated
cytotoxicity (ADCC) effect and the lysis rate of target cell SK-BR-3 reached 47. 1% . The NitraTh-HER2 vaccine
was able to produce antigen-specific CTL effect, and the lysis rate of target cell SK-BR-3 reached 14. 6% . Taken

together, the DC-HIS mouse model provides an effective method for predicting the immunogenicity of human
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tumor vaccines.
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Figure 1 Combined intraperitoneal and intravenous transplantation yielded the highest reconstitution level of human lymphocytes in HIS mice (x s,
n=4)
NCG mice were engrafted with PBMCs via iv,ip or ip + iv on day 0. Sera were collected weekly and tissue samples were harvested on day 35. (A) The
spleen size of mice. (B,C) The percentage of hCD45 * cells in the spleen and peripheral blood. (D) Immunohistochemistry examination of hCD45 *
cells ,hCD3 * T cells and hCD19 * B cells in the spleen of mice engrafted with PBMCs via iv + ip. Original magnification x 400. (E) The concentra-
tion of human IgG in sera of mice on day 21
n.s. :Not significant. * P <0.05 vs ip group, * * * P <0.001 vs iv group
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Figure 2 Autologous dentritic cells (DCs) could co-localize with T cells in the spleen of HIS mice (x +s,n=4)
DC-HIS mice or HIS mice were immunized with KLH. Tissue samples were harvested on day 28. (A) Percentages of hCD11¢* HLA-DR * cells in the
spleen. (B) Immunofluorescent examination of hCD11c* DCs ( Green) and hCD3 * T cells (Red) in the spleen of DC-HIS mice. Original magnifica-

tion x 5 or x 10
**P<0.01 vs PBMCs group
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Figure 3  Autologous DCs can induce specific antibody responses to various antigens (x +s,n =4)

Model mice were immunized with KLH or OVA. Sera were collected weekly. ( A) Concentration of KLH-specific human IgM and IgG in sera of mice on
day 21. (B) Concentration of OVA-specific human IgM and IgG in sera of mice on day 21

*P<0.05,"*P<0.01,***P<0.001 vs PBS group;*P <0.05,"P <0.01 vs PBMCs group
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Figure 4 Autologous DCs improves the activation of peripheral human CD4* T cells (% +s,n=3)

DC-HIS mice or HIS mice were immunized with NitraTh-HER2. Splenocytes were harvested on day 28. (A,B,C,D) Percentage of human total mono-
nuclear cells (hCD45 * ) Jhelper T cells (hCD3 * hCD4 * ) ,activated helper T cells (hCD4 * hCD69 * ) and B cells (hCD19* ) in the spleen
*P<0.05,***P<0.001 vs PBS group;"P <0.05 vs PBMCs group
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Figure 5 Autologous DCs improves the activation of peripheral human CD8 * T cells (x £5,n=3)

DC-HIS mice or HIS mice were immunized with NitraTh-HER2. Splenocytes were harvested on day 28. (A,B) Percentage of cytotoxic T cell (hCD3 *

hCD8 * ) and activated cytotoxic T cells (hCD8 * hCD69 * ) in the spleen

“P<0.05," " P<0.01 vs PBS group
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Figure 6 DC-HIS mice can comprehensively evaluate the immunogenicity of cancer vaccines (x +s,n=3)

DC-HIS mice were immunized with NitraTh-HER2. Sera were collected weekly. (A) Concentration of HER2-specific human IgG in sera of mice on day
21. (B,C) Splenocytes were collected on day 28. A conventional 4-h LDH release assay was performed to measure lysis of tumor cells for ADCC
and CTL

**P<0.01,"" " P<0.001 vs PBS group
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