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Methods
Serum samples from 24 mCRPC patients treated with prostvac/
ipilimumab therapy (2) were tested for the presence of serum AABs
against 842 preselected antigens. AAB levels were measured by
Luminex FlexMap3D bead-based multiplex protein arrays (3). Pre- and
post-treatment (month 3 and 6) samples were analyzed. IrAEs included
rash, elevated aminotransferases, neutropenia, diarrhea, colitis, and
endocrine irAEs (2).

The development of irAEs was associated with longer overall survival on
study. In total, 87 AABs were found that were significantly different in
patients with irAEs and those without irAEs (SAM |d|>2.5; Pearson’s
correlation |r|>0.35). There were also 40 AABs in patients who do not
experience irAEs.
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• Autoantibodies (AAB) targeting self-antigens can be found in two
clinically and immunologically opposing diseases, autoimmune
diseases (AID) and cancer.
• While in AID, the immune system is hyperactivated against selfantigens, many tumors develop mechanisms that allow them to evade
anti-tumor immune responses.
• The development of therapeutic antibodies that modulate immune
inhibitory pathways has been a major breakthrough in the treatment of
cancer (1), but is associated with immune-related adverse events
(irAEs), which resemble autoimmune responses (2).
• A combination of the immune checkpoint inhibitor ipilimumab (antiCTLA-4) with the cancer vaccine Prostvac is clinically tested in
metastatic castration-resistant prostate cancer (mCRPC) (2).
• Since there are no biomarkers for predicting irAEs, we investigated
AAB profiles as biomarkers associated with irAE in mCRPC patients.
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hsa04650:Natural killer cell mediated cytotoxicity
hsa04620:Toll-like receptor signaling pathway
hsa05322:Systemic lupus erythematosus
hsa04670:Leukocyte transendothelial migration
hsa04660:T cell receptor signaling pathway
hsa05323:Rheumatoid arthritis
hsa04666:Fc gamma R-mediated phagocytosis
hsa04612:Antigen processing and presentation
hsa05320:Autoimmune thyroid disease
hsa05200:Pathways in cancer
hsa04010:MAPK signaling pathway
hsa04060:Cytokine-cytokine receptor interaction
hsa04062:Chemokine signaling pathway
hsa04630:Jak-STAT signaling pathway
hsa04310:Wnt signaling pathway
hsa04066:HIF-1 signaling pathway
hsa04012:ErbB signaling pathway
hsa04064:NF-kappa B signaling pathway
hsa04110:Cell cycle
hsa04916:Melanogenesis
hsa04370:VEGF signaling pathway
hsa04210:Apoptosis
hsa04350:TGF-beta signaling pathway
hsa04115:p53 signaling pathway
hsa04140:Regulation of autophagy
hsa05215:Prostate cancer
hsa05222:Small cell lung cancer
hsa05211:Renal cell carcinoma
hsa05210:Colorectal cancer
hsa05218:Melanoma
hsa05223:Non-small cell lung cancer
hsa05219:Bladder cancer
hsa05216:Thyroid cancer

0

20

40

60

80

100

120

140

160

Fig. 2: SeroTag immuno-oncology array to investigate biomarkers for response and irAEs

Results
Partial Least Square (PLS) regression analysis was performed to
investigate if autoantibodies can serve as biomarkers of efficacy and
toxicity profiles of immunotherapy in mCRPC patients.
Fig. 3 shows that a distinct AAB profile is associated with longer overall
survival and the development of irAEs.

Fig. 3: PLS weights (wc*) plot components 1 vs 2
of AABs in mCRPC samples and their
relationship with overall survival and irAEs.
Each dot represents one antigen.
Biomarker candidates are highlighted in red.

Fig. 1: Autoantibodies as biomarkers for cancer immunotherapy
Modified from (1)
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Fig. 4: Autoantibody reactivity of mCRPC patients with and without irAEs following
prostvac/ipilimumab combination therapy

Conclusions
AABs that target proteins involved in cancer signaling, apoptosis, or cell
cycle pathways are associated with irAEs following prostvac/ipilimumab
combination therapy.
In contrast, AABs targeting immune response pathways were found in
patients who do not develop irAEs and may counteract the action of
inflammatory molecules.
Similarly, anti-cytokine AABs have been found in autoimmune diseases,
were they appear to counteract the effects of cytokines (4). Further
studies in larger sample sets are needed to confirm these findings.
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