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Attenuated Salmonella carrying 1L.-21 overexpression plasmid enhances radiotherapy efficacy in a preclinical
model of melanoma

Tian Wei, Mengyu Lei, Hanyu Jiang, Jingjing Cai, Qi Peng, Yuqing Wei, Zhihan Chen, Jiaxin Geng, Feng Ren, Caili Chen, Zishan Yang, Yongxi Zhang, Zhili Chu, Huijie Jia*,
Zhinan Yin*, Tiesuo Zhao*
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Some melanoma patients exhibit substantial resistance to radiotherapy, with A
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the underlying mechanisms of this resistance remaining elusive. Here, we . B ®
found that Interleukin (IL)-21 expression was higher in the mice with good . .
radiotherapy response to melanoma than in the mice with poor radiotherapy & & g ’ » 2
response. Interestingly, we also observed the higher infiltration of M2 TAMs P ® a g
and lower CD8" T cells in the group with poor radiotherapy response. To tackle @ » ,§
this issue, we explored the therapeutic potential of a plasmid encoding IL-21, 5 3 b 3 = & o
delivered via attenuated Salmonella, in mice bearing melanomas. Our findings e
revealed that IL-21 administration significantly reduced M2 TAMs infiltration - ap o A - = Serample
and enhanced CD8" T cells infiltration and granzyme B (GZMB) expression — A
within melanoma tumors. Most importantly, the combination of IL-21 with
radiotherapy led to markedly tumor reduction compared to either treatment c R D
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Methods

ELISA. Westernblot, Immunofluorescence assay were performed to study
the IL-21 was positively correlated with radiotherapy efficacy for mouse
melanoma. Flow cytometry and Immunofluorescence assay were used to
perform the effect of IL-21 on the infiltration of immune cells in the tumor
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microenvironment. The results of in vivo experiments show that attenuated 8 2 g
Salmonella delivered IL-21 enhances radiotherapy’s potent anti-tumor effects 8 3 g
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2 o &, our data shown that IL-21 administration notably boosted the
= 200 2 1001 GAPDH ‘..-... | = radiotherapeutic efficacy against melanoma in mice. Meanwhile, IL-21
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g - enhances radiotherapy-induced apoptosis in melanoma tumor cells and curbs
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0- o o their proliferation. Immunofluorescence results demonstrate that the IL-21 and
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radiotherapy combination not only decreased M2 TAM infiltration but also
Our research identified a negative correlation between melanoma tumor weight enhanced CD8" T cell infiltration and GZMB expression, suggesting that IL-21

and IL-21 expression levels in mice. We stratified subcutaneous melanoma mice can effectively bolster the antitumor immune response induced by
into two groups based on their radiotherapy response: one with tumors >0.5 g and diotherapy.

another with tumors <0.5 g.

A B c (Conclusion \

IL-21 Plasmid
) — ~,

4 B16 cell ."/ ‘\‘. Satmonella { I; IL-217
« e/ "l/

Tecell \
0-
205g <05¢g
- . CD206)
rha = 0,537
p = 1.34e-36) Xerav
*

Macrophage

-

&)
1

-

o
|

=2}
1

. CD8t
iz Granzyme BT

—
o
1

o
&l
1

Relative CD8 flucresence intensity

0
205g <05¢g

0.0

Relative CD206 flucresence intensity
Relative GZMB fluoresence intensity

2059 «05g

o
m
m

Rho=057 =
P =9 Bde-41

1.0
1.0
1.0

0.5
05

Our findings reveal that combining IL-21 and radiotherapy markedly increased

. IL-21 expression within melanoma tumors. Furthermore, this combination
01 00 01 00 02 04 06 00 02 04 06 approach significantly enhanced the infiltration of CD8" T cells and GZMB
Infivation Level of M2 TAMS oells  Infiration Level of DS T ocls G exprossion ovel (ogz TEAD expression, while concurrently reducing the presence of M2 TAMs in melanoma

We also observed the higher infiltration of M2 TAMs and lower CD8'T cells || tumors. These synergistic effects not only suppressed tumor growth but also
@ GZMB in the group with poor radiotherapy response. J \strengthened antitumor immunity in B16 melanoma-bearing mice . )
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