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• Non-specific drugs for cancer cell destruction. Severe adverse effects

• CRC dMMR-MSI-H tumors with 31%

response rate
• pMMR-MSI-L with 0% response rate

Current cancer therapies rely mostly on non-specific drugs

• Anti-PD-1 approved by the FDA in 2017 and by EMA in 

2020 for mismatch-repair-deficient or microsatellite 

instability-high (dMMR/MSI-H) tumors (5-10% of all GI 

cancers).  



DC- targeted Nano-Vaccine

200 nm

• Sensitize tumors to immunotherapy.

• Increase the number of infiltrating 

immune cells.

• Amplify the effect of immunotherapies.



DC-Targeted Nano-Vaccine as potential immunotherapy 
against cancer
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DC-Targeted Nano-Vaccine mechanism of action

Created in BioRender.com
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Stability over time

DC Nano-Vaccine characterization

NP internalization into BMDC

Diameter: 100 ± 20 nm. 
Average of 25 nanoparticles.

TEM image
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Biocompatibility

SEM image

Diameter: 105 ± 10 nm. 
Average of 25 nanoparticles.
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Cancer models
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DC-Targeted Nano-Vaccine for melanoma therapy
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Melan-A/MART-1 – Overexpressed in melanoma 

Dr. Anna ScomparinDr. João Conniot
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Melan-A/MART-1 – Overexpressed in melanoma 

Tumor Normal

Tumor/ Normal ratio: 59.3

http://gepia.cancer-pku.cn/index.htmlDr. Anna ScomparinDr. João Conniot



DC-Targeted Nano-Vaccine decreased melanoma tumor 
volume and increase mice survival in vivo

Conniot J*, Scomparin A*,…, Kleiner R, et al, Nature Nanotechnology, 2019 

Melan-A/MART-1 – Overexpressed in melanoma 



DC-Targeted Nano-Vaccine for CRC therapy
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CEACAM5– Overexpressed in colorectal cancer 



DC-Targeted Nano-Vaccine for CRC therapy
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CEACAM5-NP sensitizes CRC-bearing mice to anti-PD-1 therapy 
leading to the inhibition of tumor growth and prolonged survival

CEACAM5– Overexpressed in colorectal cancer 
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DC-Targeted Nano-Vaccine for glioblastoma therapy

Glioblastoma neoantigen
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DC-Targeted Nano-Vaccine for glioblastoma therapy

Glioblastoma neoantigen

Yeini E,…, Kleiner R, et al, Nature Communication, 2021 
Dr. Eilam Yeini

Glioblastoma

Microglia
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Conclusions

Created in BioRender.com

▪ The nano-vaccine is a plug and play system that can generate an immune response against distinct antigens
expressed by tumor cells.

▪ DC-targeted nano-vaccine successfully induced a specific activity of effector immune cells.

▪ The nano-vaccine effectively sensitize glioblastoma, CRC and melanoma murine models to other
immunotherapies.

▪ Prolonged survival and decreased tumor growth were achieved in glioblastoma, CRC and melanoma murine
models, following treatments with a combination of nano-vaccine and immunosuppressive tumor
microenvironment modulators.
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