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Citrullinated glucose-regulated protein 78 is a candidate target for cancer immunotherapy
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INTRODUCTION

CD4 T cells are potent effector cells. But CD4 responses to self antigens are often attenuated.

Cellular stress induces autophagy which leads to modification of proteins that can be recognised by the immune system (). One such modification is citrullination (cit).

In the absence of inflammation immunity is regulated. But in the presence of inflammation CD4 responses to modified self-antigens are stimulated ).

Autophagy is upregulated in rapidly proliferating cancer cells. Cancer cells citrullinate proteins via PAD enzymes®®,

Stressful conditions in the tumour microenvironment lead to presentation of modified peptides on MHC class Il. These MHC Il presented modified peptides are targets

for CD4 T cells. We have shown that these T cells can be harnessed for tumour therapy (45:6),

The ER chaperone protein glucose-regulated protein 78 (GRP78) is a master regulator of ER stress. ER stress triggered induction of GRP78 leads to enhanced survival of

cancer cells and an association of GRP78 expression is linked to tumour progression (7).

GRP78 has been shown to also be involved in Ca2* homeostasis and is required for stress induced autophagy ().

We provide evidence for citrullinated GRP78 in tumours and identify T cell responses to a citrullinated GRP78 peptide in HLA transgenic mice that are restricted

through multiple HLA alleles. We show a repertoire of CD4 T cells to citrullinated GRP78 in healthy donors and demonstrate in mice and humans that CD4 responses
are citrulline specific. We provide evidence of citrullinated GRP78 in in vivo grown murine tumour and show in a mouse model that citrullinated GRP78 peptide

vaccination mediates efficient tumour therapy.
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Detection of citrullinated GRP78 in tumours in vitro
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Figure 1. A, an antibody raised against
citrullinated GRP78 peptide shows

citrullinated GRP78 peptide specificity
by ELISA. B, in vitro cultured murine

B16 melanoma, human MeWo
melanoma SKOV3 ovarian tumour or
MCF7 breast tumour cells stained with
citrullinated GRP78 antibody (black),
secondary antibody only (blue), isotype
control (red) or unstained (grey) and
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analysed by flow cytometry. C, Flow
cytometry staining of B16 melanoma
tumours ex vivo with citrullinated
GRP78 antibody.

Citrullinated GRP78 specific CD4 Thl responses restricted through multiple HLA alleles can be stimulated in HLA transgenic mice.
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Table 1. Predicted binding scores of 5 selected GRP78 peptides to HLA-DR4,

DR1 and DP4 using IEDB prediction software. R = arginine changed to citrulline. g
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CONCLUSIONS

* Murine and human tumour cell lines stain with anti-citrullinated GRP78 antibody.

o Citrullinated GRP78 189-208 peptide stimulate CD4 T cell responses restricted through HLA-DP4 and HLA-DR1 that are citrulline speci

o Citrullinated GRP78 189-208 peptide is detected in B16 tumours ex vivo

* Vaccination with citrullinated GRP78 peptide mediates efficient tumour therapy.

* Healthy donors show a repertoire of CD4 T cells capable of responding to citrullinated GRP78 189-208 peptide.

o Citrullinated GRP78 is a promising immunotherapy target.
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Figure 3.

HLA-DP4 (i) or HLA-DR1 (ii)
transgenic mice were
immunised with
citrullinated (cit) 189-208
peptide in CpG/MPLA on
days 1, 8 & 15. On day 21,
immune responses to cit
peptide were assessed by
IFNy Elispot assay (A) in
the presence of CD4
(clone OKT4 or GK1.5) or
CD8 (clone 2.43) blocking
antibody (20ug/ml) and
(B) compared to native
(wt) peptide.
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Citrullinated GRP78 189-208 is detected in tumours in vivo

Table 2. Targeted detection of citrullinated GRP78 189-208 compared to other known citrullinated peptides!*® by mass
spectrometry in ex vivo B16 tumour lysates
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Immunisation with citrullinated GRP78 189-208 peptide elicits
tumour therapy 8
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HLA-DP4 transgenic mice were
challenged with B16 tumour
cells expressing DP4
constitutively (A) or under an
IFNy inducible promotor (B). o4
4,11 and 18 days later mice

were immunised with

citrullinated (cit), native (wt)

GRP78 189-208 peptide or

irrelevant peptide in

CpG/MPLA alongside

CpG/MPLA only or

unimmunised control. Tumour
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shown. Numbers in boxes

represent tumour free

animals. N=10/group.
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Healthy humans show a repertoire of CD4 T cells able to
respond to citrullinated GRP78 189-208 peptide
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A panel of healthy donor PBMCs were analysed at day 10 for proliferation
using CFSE in response to citrullinated GRP78 189-208 peptide. Example
plots shown in A. B. Results shown as percentage proliferating CD4+ cells
shown for each donor (i) and combined (ii). C, IFNy ELISpot on PBMC
cultures from two donors showing responses to cit or native (wt) GRP78
189-208 peptide
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