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Already in the 80th's, long before the recent succes of 
immunotherapy, Rene Bernards and others noted the

importance of MHC & cancer (1)

• One of the papers in RB's PhD thesis was about the difference in oncogenic properties of Adenovirus 5 (not oncogenic) versus Adenovirus 12 (highly
oncogenic)

• Jumping to 2020, Autophagy promotes immune evasion of pancreatic cancer by degrading MHC-I, Yamamoto et al. 2019

Immune evasion is a major obstacle for cancer treatment. Common mechanisms of evasion include impaired antigen presentation caused by mutations or loss of 

heterozygosity of the major histocompatibility complex class I (MHC-I), which has been implicated in resistance to immune checkpoint blockade (ICB) therapy

However, in pancreatic ductal adenocarcinoma (PDAC), which is resistant to most therapies including ICB4, mutations that cause loss of MHC-I are rarely found.

despite the frequent downregulation of MHC-I expression.

Here we show that, in PDAC,MHC-I molecules are selectively targeted for lysosomal degradation by an autophagy-dependent mechanism that involves the autophagy

cargo receptor NBR1. PDAC cells display reduced expression of MHC-I at the cell surface and instead demonstrate predominant localization within autophagosomes and

lysosomes. Notably, inhibition of autophagy restores surface levels of MHC-I and leads to improved antigen presentation, enhanced anti-tumour T cell responses and

reduced tumour growth in syngeneic host mice. Accordingly, the anti-tumour effects of autophagy inhibition are reversed by depleting CD8+ T cells or reducing surface

expression of MHC-I. Inhibition of autophagy, either genetically or pharmacologically with chloroquine, synergizes with dual ICB therapy (anti-PD1 and anti-CTLA4 

antibodies), and leads to an enhanced anti-tumour immune response. Our findings demonstrate a role for enhanced autophagy or lysosome function in immune evasion

by selective targeting of MHC-I molecules for degradation, and provide a rationale for the combination of autophagy inhibition and dual ICB therapy as a therapeutic

strategy against PDAC



MHC & Cancer summary (2)

• In summary for many cancers the correct 
and precise expression of MHC antigens in T cells is one of 
the important factors to prevent immune evasion.

• Mutations, decreased expression, degradation of MHC by
autophagy and others are among the known mechanisms.



A few ways of helping our
immunesystem
• Checkpoint Inhibitors 

(en.m.wikipedia.org/wiki/Checkpoint_inhibitor)

• Neo-antigen derived personalized vaccin's

• CAR-T cell therapy

• Combinations of CAR-T & Checkpoint inhibitors??



Sonntag et al.J Transl Med 2018



Sonntag et al. (3)



Sonntag et al. (2)



FRAMES Therapeutics (is now Cure-Vac Netherlands)



Frames Therapeutics



Frames Therapeutics



Feed-Pastor et al. 2021 Cancer Cell



Feed-Pastor (2)



Explaining T-Cell Immunotheraypy against mutant KRAS for
Pancreatic Cancer by Cees Melief



NEJM editorials, explaining the Science 2022



Neoantigen T-Cell Receptor (TCR) Gene Therapy in Pancreatic
Cancer

Leidner et al. NEJM June 2022 TCR & Pancreatic cancer

https://www.youtube.com/watch?v=ojQRYlEwhjo


NEJM June 2022 TCR & Pancreatic cancer



Recently………………………….



Many thanks for your attention.

Any questions?
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