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Increase therapeutic response of cancer immunotherapy

Current immunotherapy: 

• Potential long-term survival

• limited response rate

Challenge: how to 

increase the

responding rate among

different patients

STING: 

Stimulator of interferon genes

cGAS: 

Cyclic GMP-AMP synthase
© Boehringer Ingelheim 

Cell Reports, 2015

cGAS-STING pathway: orchestrator of innate and adaptive immunity



• Limited therapeutic effect after systemic administration

• Low serum stability, short half life (<20 mins)

• Low cellular permeability

• Fast clearance in the tumor after IT injection
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Improve drug-like properties of STING agonist 

BMS3845417

BMS/IFM

Adu-S100, Aduro/Novartis Nature, 564, 439–443

diABZI, GSK

Science, 369, 993–999

SR717, Scripps
Science 369, 935 (2020)

MSA-2, Merck
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Preview: Novel delivery system for STING agonist

Amplifying STING activation by Cyclic Dinucleotide-Mn Particles (CMP)

Eradicated CBI-resistant tumors

Performed best in benchmark studies
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Mn2+ and Co2+ amplify CDNs induced STING activation

5

Type-I Interferon response in BMDCs

Immature BMDC

Type-I IFNs

Mature BMDC

CDNs

Serial amounts of 

nutritional metal ions
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Mn2+ amplifies Type-1 IFN Activation of STING agonists 
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How dose Mn2+ synergize with STING agonist?
Jiaqian Li

Dr. Yu Leo Lei

GOAL: A pharmaceutical formulation for systemic immunotherapy with STING agonist and Mn2+

Thus, Mn2+ approach may address the dysregulated STING pathway 

observed in some cancer patients.

(Immunity, 48, 675–687, 2018)

(Cell Reports, 32, 7, 108053, 2020)

Mn2+
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CDN-Mn Particle (CMP) for effective codelivery of CDA and Mn 
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CMP IV therapy in established B16F10 melanoma model

ADU-S100: the first-in-class CDN STING agonist in clinical trials, IT injection

diABZI: the first-in-class non-CDN STING agonist in clinical trials, IV injection

Figure 6. Robust therapeutic effect of CMPCDA in multiple established cold tumor models.

a-e, Therapeutic effect of CMPCDA  in comparison with other CDA formulations and other STING agonist in established 

B16F10 tumor model after intratumoral(I.T.) injection. C57BL mice were inoculated subcutaneously with 3 x 105 B16F10 

tumor cells. 3 doses of 20 μg CDA-containing formulations (CMP , CDA-Zn particle (CZP ), CDA liposome), or 20 μg
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CMP treat ICB-resistant NOOC1 head and neck cancer model

Jiaqian Li

Dr. Yu Leo Lei

NOOC1 tumors are resistant to 6 

cycles of 200 g ICB therapy.
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Figure 6. Robust therapeutic effect of CMPCDA in multiple established cold tumor models.

a-e, Therapeutic effect of CMPCDA  in comparison with other CDA formulations and other STING agonist in established 

B16F10 tumor model after intratumoral(I.T.) injection. C57BL mice were inoculated subcutaneously with 3 x 105 B16F10 

tumor cells. 3 doses of 20 μg CDA-containing formulations (CMP , CDA-Zn particle (CZP ), CDA liposome), or 20 μg
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Figure 6. Robust therapeutic effect of CMPCDA in multiple established cold tumor models.

a-e, Therapeutic effect of CMPCDA  in comparison with other CDA formulations and other STING agonist in established 

B16F10 tumor model after intratumoral(I.T.) injection. C57BL mice were inoculated subcutaneously with 3 x 105 B16F10 

tumor cells. 3 doses of 20 μg CDA-containing formulations (CMP , CDA-Zn particle (CZP ), CDA liposome), or 20 μg
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CMP elicits strong immune activation in tumor

Uptake by immune cells
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Further optimization-- scalable synthesis of CMP 
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Unpublished data

Xingwu Zhou
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Summary

• LNP-based coordination 

nanomedicine

• Potent STING activation across 

human STING variants

• Strong efficacy in multiple murine 

tumor models

• Ongoing studies: testing in large 

animals (rabbits, dogs)
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Representative scientific works

Representative publications:

• X Sun, et.al. Adv. Funct. Mater. 25, 2386–2394. (2015). (Back Cover Story)

• X Sun#, X Han#, et.al. Small 13 (40), 1701864 (2017). (the first RBC artificial

antigen presenting cell, adopted by Rubius Therapeutics for RTX-321)

Dr. Xiaoqi (Kevin) Sun

II. Red blood cell (RBC) engineering
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Eng.

• K Park#, X Sun#, M Aikins#, Adv. Drug Deliv. Rev.

169, 137-151 (2020) (Co-first author)
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• R Kuai#, X Sun#, et.al. Bioconjugate chemistry 29 (3), 771-775 (2018). (Co-first author)

• R Kuai, X Sun, et.al. Journal of controlled release 282, 131-139 (2018).

• R Kuai#, P Singh#, X Sun#, et.al. Advanced Therapeutics 3 (9), 2000094 (2020). (Co-first author)

• L Scheetz#, P Kadiyala#, X Sun#, et.al. Clinical Cancer Research (2020). (Co-first author)

III. Personalized cancer neoantigen vaccine

Phase 1
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Thank you!
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Video Message from Xiaoqi (Kevin) Sun


