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cells, including T cells, are important for suppressing tumor growth from the early stages 
of tumor development1 + T cells2, 

+ T cells have also been shown to be important3

+ +

4

5

6

+ 
+

7

ex vivo 8

ex vivo9
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+ and 
+ T cell responses11

12

strong immune responses, ex vivo
8

in situ in a simpler way13. Liposomes 

14. A major advantage of liposomes is that they can encapsulate one or 
15,16 or STING agonists17, to further 

16,18-20 can induce strong 
+ + T cells responses. Furthermore, it is 

evident that liposomes with high rigidity can further enhance these responses21-23.

+ T cell responses using the 
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neoepitope Adpgkmut

+ T-cell responses against another 
neoepitope, Alg8mut

+ + 
+ T cell responses. 

mut
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described before23

 

mut mut mut 
mut

4OH 
4

through stacked 400-nm and 200-nm pore size polycarbonate track-etched membranes 

The same instrument was used to measure  by laser Doppler electrophoresis. 
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24.

6 

described previously25

6

12

mice were injected intravenously with 100 

+

staining as described before26

cytokine staining were performed according to standard protocols. Intracellular cytokine 
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5×106

3

2, which was published previously27.
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6

mut 

mut 

mut and 
+ T cell responses, mice were 

injected with Adpgkmut

or free Adpgkmut

mut
+ T cells was measured. 7 days 

+

12,28,29

mut and 

None 209.2 0.158 39.4 40.8 -
394.6 0.264 27.2 39.5 8.8
178.7 0.281 36.6 57.8
210.2 0.119 31.6 19.2 39.3



156

+ in vivo  Mice 
were injected with Adpgkmut

liposomes or free Adpgkmut

mut
+ T cells 

mut

+

liposomes are a viable replacement for ex vivo

mut to measure 
+
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6

in vivo  Mice were 
injected with Adpgkmut mut liposomes, or Adpgkmut

+
mut 

+

against other neoepitopes, such as Alg8mut, and how long these responses would be 
+ T cells persist over a 

mut liposomes, 
Adpgkmut liposomes, Alg8mut mut

with either Alg8mut or Adpgkmut
+

mut mut
+ + 

T cells for mice injected with Alg8mut mut
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mut with 

Alg8mut 178.1 0.078 38.6 60.0 -
Alg8mut 166.8 0.081 40 53.7 67.6

 
Mice were injected with Alg8mut- or Adpgkmut

+

with Alg8mut or Adpgkmut
+

comparisons test.

+

+ +

+ T-cell 
response3 + T 

processing30
mut

mut
+ epitope MTAG85B, 
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mut
+

mut
liposomes, Adpgkmut mut

mut
Adpgkmut

+ T cells in the blood was 
mut mut

mut
+

+ +

+ +

mut
+

mut mut 
+ T cell responses were unchanged 

+

mut 

+ + T cell 
+ T cell 

responses against the minimal Adpgkmut
+

Adpgkmut 213.1 0.180 35.7 35.4 76.7
MTAG85B 217.2 0.119 34.9 12.8 33.8
Fused Adpgkmut 235.1 0.210 36.5 28.4 58.8
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Mice were injected with liposomes 
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liposomes

217.4 0.075 31.5 41.6
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 Mice were 
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liposomes.

liposomes as a treatment in the B16-F10 melanoma model. Mice were inoculated with 
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microenvironment. However, it may be that for other tumor models than the one tested 
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development and shape tumour immunogenicity. Nature 410, 1107-1111, 

recognized by T lymphocytes: at the core of cancer immunotherapy. Nat Rev 
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17 Nakamura, T. et al. Liposomes loaded with a STING pathway ligand, cyclic di-
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42 Schwendener, R. A. Liposomes as vaccine delivery systems: a review of the recent 
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