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Abstract: 

In the 1960s it was realized that many active proteins and peptides are generated following 

cleavage of their inactive precursor forms (proproteins) by proteolysis at single or pairs of basic 

residues. The long search for the cognate secretory proteases called “proprotein convertases” 

finally led in 1990-2003 to the molecular identification of a family of 9 mammalian serine 

proteases related to bacterial subtilisin and yeast kexin (PCSKs). The first seven members 

PCSK1-PCSK7 are basic amino-acid-specific convertases that cleave their substrates after the 

general motif (R/K)-2Xn-R↓, and the other two members PCSK8 and PCSK9 are activated 

following cleavage at non-basic residues. Studies of the physiological and pathological 

functions of the PCSKs revealed their implications in health and disease in humans, animal 

models, and in the activation of multiple infectious organisms. These include hormones, growth 

factors and their receptors, enzymes, membrane-bound transcription factors, as well as 

pathogenic viruses and bacteria. While PCSKs are at the crossroads of many pathways leading 

to disease, therapeutically targeting them is challenging. The success of the strategies used, and 

the inhibitors/silencers chosen depends heavily on the safety and efficacy of these compounds, 

and the absence of deleterious off-target side effects.  

In that context we have recently concentrated on two convertases PCSK9 and PCSK7 that act 

non-enzymatically and of which inhibition/silencing hold enormous potential for the treatment 

of hypercholesterolemia, lipid disorders, inflammation and cancers with their associated 

metastasis. Inhibitors/silencers of PCSK9 are now prescribed clinically worldwide in more than 

90 countries to reduce the levels of human LDL-cholesterol, the development of atherosclerosis 

and the incidence of myocardial infarction. PCSK9 inhibitors also enhance the levels of the 

cell surface Major Histocompatibility Complex class I and II (MHC-I and MHC-II) proteins, 

thereby enabling the immune system to better identify and eliminate cells that are cancerous or 

those infected by viruses. Recently, we discovered a novel method to potentially enhance the 

efficacy of immunotherapies used to treat a variety of cancers, including metastatic solid 

tumors, which account for > 90% of all cancer-related deaths. Our data revealed that PCSK7 

can also exert chaperone-like functions on multiple immune checkpoint proteins (ICPs) in 

CD8+ and CD4+ T cells in mice and human. We observed that silencing Pcsk7 expression in 

mice protects against colon and pancreatic carcinoma, even more so when combined with 

Pcsk9 deletion. Thus, a novel mechanism was uncovered whereby the lack of PCSK7 enhances 

T-cells cytotoxicity by reducing the cell-surface levels of multiple ICPs. This was confirmed 

in primary human T-cells lacking PCSK7 expression using CRISPR-cas9 silencing, providing 

a realistic path towards clinical translation of such findings into cancer 

immunotherapy. Cumulatively, our data provide a PCSK7-silencing strategy to reduce the 

levels of cell-surface ICPs, thereby rationalizing the use of PCSK7-silencers in T-cell 

immunotherapies alone, or in combination with a PCSK9 inhibitor/silencer that enhances the 

levels of MHC-I and those of active T-cell receptors (TCR). 
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