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The importance of the enzyme AEP as a key
regulatory of the immune system has been
discovered in new research from Newcastle
University, UK. 

Factors that regulate the immune system play a
key role in holding the immune system in balance.
Too active and there is a danger of developing
autoimmune diseases such as rheumatoid arthritis.
Too passive and cancer cells and infections are
free to grow. A key regulator is the inhibitory co-
receptor PD-1. Antibodies to this co-receptor,
known as checkpoint inhibitors, have been
successful in activating the immune system to
attack cancer cells, although their responses are
not always successful or long lived.

In work published in the journal Immunity today,
the researchers led by Dr. Shoba Amarnath
investigated factors that were inhibited by
activating PD-1 in immune cells. One such factor
was the enzyme AEP. In the absence of AEP,
mice were resistant to developing autoimmune 
disease but susceptible to tumour cells.

Dr. Amarnath explains: "What we have found in

our lab studies is that AEP enhances the effect of
these checkpoint inhibitor drugs in advanced
melanoma.

"When found in higher levels in the T-cells of the
immune system, the supporting AEP worked in
combination with the checkpoint inhibitory drug in
numerous diseases. It was successful in attacking
tumours in skin cancer, by switching on the immune
system and in preventing Graft Versus Host
Disease, by switching off the immune system.

"Remarkably, while we have known of the
existence of AEP, we have not, until now,
understood its importance in helping the immune
system combat any number of conditions."

As AEP is necessary for PD-1 inhibitors to enhance
immune responses, measuring AEP levels may
help identify patients who are most likely to respond
to treatment with immune checkpoint inhibitors to
PD1 and PDL1.

Understanding why check-point inhibitors work

The research team led by Dr. Amarnath has
identified how tumour attacking immune cells are
made inactive within the tumour microenvironment.
CD4+ T helper cells are a type of immune cell that
recognize and kill infected cells and cancer cells.
These cells are also responsible for autoimmune
disease and transplant rejection. Because these
cells can kill healthy tissues their activity is tightly
controlled by another type of immune cell known as
regulatory T cells.

The protective activity of regulatory T cells has
been suggested to interfere with immunotherapy
treatments. The local environment of some tumours
enhancing the formation of regulatory T cells that in
turn limits the activation of cancer fighting T cells.

When Dr. Amarnath's team investigated how PD-1
blocked these cancer fighting cells; they found that
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PD-1 specifically downregulated a new enzyme
called asparaginyl endopeptidase (AEP) which was
key to shifting the balance between cancer fighting
cells and regulatory T cells within the melanoma
tumour environment.

These findings demonstrate that checkpoint
inhibitors may not have a beneficial response in the
absence of AEP and measuring AEP protein levels
in patients prior to treatment with checkpoint
inhibitors may provide better response rates to the
cancer immunotherapy regimens. Similarly, in mice,
when the investigators switched on PD-1 signaling
in T cells and blocked AEP, powerful T regulatory 
cells were generated that were able to prevent
inflammatory diseases such as colitis and Graft
versus host disease. This discovery may be able to
generate new immunotherapy treatments for
patients who currently do not respond to standard
treatment regimens for colitis and Graft versus Host
Disease.

The Newcastle team now intend to progress the
work with the intention of taking it into trials in
humans. 

  More information: PD-1 Inhibitory Receptor
Downregulates Asparaginyl Endopeptidase and
Maintains Foxp3 Transcription Factor Stability in
Induced Regulatory T cells. Stathopoulou et al. 
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