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Cancer immunotherapy and peptide cancer vaccines

Prize motivation: "for their discovery of 

cancer therapy by inhibition of negative 

immune regulation."

Cancer Immunotherapy: to treat cancer 

patients that involves or uses 

components of the immune system.

(Moynihan, K.D. et al., 2018)

Peptide cancer vaccines: Vaccines targeted towards epitope peptides found 

on cancer cells, though “the poor lymphatic drainage and short in vivo half-life 

of linear peptides likely contribute to the low potency of peptide vaccines”. 

(Bonaventura, P. et al., 2019)
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1. cGAS binds double-stranded 

DNA in cytosol

2. cGAS synthesizes cGAMP

3. cGAMP binds STING

4. STING recruits TBK1

5. STING and TBK1 

phosphorylate each other

6. The complex recruits, 

phosphorylates and dimerizes 

IRF3

7. (pIRF3)2 is the transcription 

factor for interferons

cGAMP = cyclic GMP AMP

cGAS = cGAMP Synthase

STING = Stimulator of Interferon 

Genes

The STING (stimulator of interferon genes) Pathway
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Cancer cells can silence STING for immune escape
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(Garland, K.M. et al. , 2022)
(Xia, T. et al. , 2016)
(Ahn, J. et al., 2015)

“cGAS and/or STING expression was 

absent in ∼54% of colon cancers 

examined and ∼54% of melanomas 

examined.”

“Greater silencing of cGAS and/or 

STING expression was observed in the 

late stages of both cancers relative to 

their respective earlier stages.”

“Activation of the intracellular STING 

protein triggers the production of a 

multifaceted array of immunostimulatory 

molecules.”
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Removing TM to obtain a 

soluble fragment capable of 

binding cGAMP
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Our approach: STINGΔTM as a functional cGAMP carrier

(He, Y., Hong, C. et al., 2020)



Peptide-STINGΔTM for peptide-based vaccine

He, Y. *,  Hong, C.* et al. 



Peptide-STINGΔTM displays efficient lymphatic trafficking

He, Y. *,  Hong, C.* et al. 



Peptide-STINGΔTM induces antigen-specific T cell response

Mehta, N, et al. Nature BME (2020)

He, Y. *,  Hong, C.* et al. 
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Peptide-STINGΔTM as cancer vaccine

He, Y. *,  Hong, C.* et al.



Conclusions

Challenges in peptide vaccine delivery: low lymphatic trafficking and immunogenicity

The peptide-STINGΔTM platform results in:

Recovery of STING 

signaling in cells lacking

endogenous STING

High levels of antigen-

specific T-cell responses 

compared to state-of-the-art

Efficient lymphatic 

trafficking of both peptide 

and adjuvant

Robust antitumor 

response
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