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Abstract: Calcium-binding protein SI00A9 is closely related to inflammation and tumor invasion, and is one
of the specific markers of myeloid-derived suppressor cells (MDSC). In this study, a recombinant polypeptide
vaccine CTB-S100A9 targeting mouse calcium-binding protein S100A9 was constructed by fusion cholera toxin B
subunit (CTB) with SI00A9 gene. The CTB-S100A9 fusion protein was expressed in E coli. and purified by Ni*
affinity chromatography. Vaccinate the purified recombinant CTB-S100A9 protein supplemented with aluminum
hydroxide adjuvant can break the autoimmune tolerance and produce high titer of S1I00A9 antibody in mice.
Moreover, the SI00A9 antibody produced by CTB-S100A9 vaccination is more specific and does not cross-react
with SI00A8. In the mouse 4T1 breast cancer model, CTB-S100A9 vaccination not only has significant tumor
prevention effects, but also has significant tumor therapeutic effects. In addition, CTB-S100A9 significantly inhibited
lung metastasis in 4T1 mice breast cancer model. Further analysis by flow cytometry showed that CTB-S100A9
vaccination can significantly reduce the tumor induced Treg cells and granulocyte-derived MDSC in 4T1 mice
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model, and reverse the tumor immunosuppressive environment, thereby promote the anti-tumor efficacy. The animal

experiments in this study were carried out under the animal care guidelines approved by the Animal Ethics Committee

of the Affiliated Hospital of Integrated Traditional Chinese and Western Medicine, Nanjing University of Chinese

Medicine. This study shows that CTB-S100A9 is a good recombinant vaccine that targets the tumor immune-

suppression environment and has great potential for the future clinical application.
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Table 1 Primers used for the construction of cholera toxin B (CTB)-S100A9. The underlined nucleotides are BspE 1 and BamH 1 restric-

tion sites

Primer

Sequence

S100A9-F

TCCGGTGGAGGCGGGTCCTCCGGAGCTAACAAAGCTCCGTCTCAG

S100A9-R

CTGATCAGTTTTTGTTCGGATCCCTAGTGATGGTGGTGGTGGTGTTTACCGCAACCTTTACC
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Figure 1 Purification and identification of cholera toxin B

(CTB), S1I00A9 and CTB-S100A9. A: SDS-PAGE analysis of the
expression of SI00A9 under reducing condition; B: SDS-PAGE
analysis of the production of recombinant CTB and CTB-S100A9
pentamer. To detect the pentameric CTB and CTB-S100A9, the pu-
rified proteins were mixed with 4 x non-reducing sample buffer

and directly loaded onto the gel without heating
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Figure 2 Antibody specificity analysis by ELISA. Results shown anti-S100A9 responses from pooled mouse sera obtained 5 days after the

second immunization (A) and from pooled mouse sera obtained 15 days after tumor inoculation (B). C: Results shown anti-S100A8 responses

from pooled mouse sera obtained pooled mouse sera obtained 5 days after the second immunization. The mouse with average OD,5-OD;,

readings in each group were detected. n = 5, x + 5. Repeat 3 times (+ = 3). "P<0.05, *"P<0.01, *"P<0.001. ns: No sense
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Figure 3 Tumor protective efficacy of CTB-S100A9 on 4T1 tumor-bearing mice. A: The vaccination schedule shows that mice got 3

immunizations on day 0, day 13 and day 25. Mice after 2 immunizations were given inoculations with 4T1 cells on day 20; Mice were

sacrificed at day 35; B: Inhibition of 4T1 tumor growth in BALB/c mice following tumor inoculation every 3 day. Tumor size was expressed

as tumor volume; C: Weight of separated tumors was measured after sacrifice; D: Photos of lung separated from different groups; E:

Pulmonary metastases statistics of each group in 4T1 tumor bearing BALB/c mice. For statistics in panel B and C, all the above values

are expressed as n = 4, x + s. For statistics in panel E, data was analysis by comparison the model group with the other groups with two

tailed ¢ test. "P<0.05, “P<0.01
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Figure 4 Effect of CTB-S100A9 on T cells, macrophage, dendritic cell (DC), and myeloid-derived suppressor cells (MDSCs) in splenocyte

and periphera blood leucocyte after the second vaccination. A, B: Percentage of CD4" T (A) and CD8" T (B) cells among splenocytes; C, D:
Percentage of Mg (C) and DCs (D) cells among periphera blood leucocytes; E: Percentage of monocytic MDSC (M-MDSC, CD11b*Gr-1"ieh)

among periphera blood leucocytes; F: Percentage of granulocytic MDSC (G-MDSC, CD11b*Gr-1™) among periphera blood leucocytes. All

the statics were represented the comparison between model group and the other groups (rn = 3, r = 3). Data was analyzed by using two tailed

t test. "P<0.05, ""P<0.01
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Figure 5 Tumor therapeutic efficacy of CTB-S100A9 vaccine on 4T1 mammary cancer-bearing mice. A: Tumor therapy schedule. Mice

got 3 immunizations from day 7 after tumor inoculation and about 1 vaccination per week; Tumor size (B) and tumor weight (C) statistics

are shown as the x =+ s per group (n = 8, r = 3); D: After sacrifice, tumors were removed from mice in different groups and photographed;

Statistical differences were analyzed by one-way ANOVA with Bonferroni's multiple comparison test. ”"P<0.01
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Figure 6 Effect of CTB-S100A9 on MDSCs in splenocyte and periphera blood leucocytes of tumor-bearing mice. A, B: Statistics on the
percentage of G-MDSC (A) and M-MDSC (B) in periphera blood leucocytes respectively; C, D: Percentage of CD4'FOXP3"* Treg cells in
periphera blood leucocytes (C) and splenocyte (D), respectively. x £ 5, n=3, »=3. Data was analyzed by using two tailed ¢ test. "P<0.05, *"P<0.01
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