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Introduction

PD-1, PD-L1, and CTLA-4 function as immune checkpoints and play a central role in
neoplastic cell immunosurveillance. Due to their function in down-regulating the
immune system, they can suppress T cell inflammatory activity, which helps prevent
autoimmune diseases. However, they can also prevent the immune system from killing
cancer cells. Soluble forms of these cell surface proteins are currently being evaluated
as potential biomarkers in the diagnosis, prognosis, and pathogenesis of several forms
of cancer, such as melanoma. For this study, we first wanted to establish a baseline
from healthy human serum and plasma samples using the MILLIPLEX® Human
Immuno-Oncology Checkpoint Protein Panel 1 17-plex. Fifty percent of apparently
healthy samples were quantifiable for CTLA-4. To achieve greater sensitivity, we
developed the SMC® PD-1, PD-L1, and CTLA-4 high sensitivity immunoassays for the

Results

We examined biomarker concentrations in apparently healthy and melanoma plasma
samples. While several analytes demonstrated potential as blood-based biomarkers of
melanoma, the low abundance of some proteins necessitated the development of assays
on a high-sensitivity platform using SMC® technology.

Figure 3: MILLIPLEX® Human Immuno-Oncology Checkpoint Protein Panel

1 17-Plex.
This figure shows the Immuno-Oncology Checkpoint Panel 1 (Cat. No. HCKP-11K)
multiplex standard curves for the simultaneous quantification of these 17 analytes.

Figure 5: Plasma sample measurements using SMC®
high-sensitivity immunoassay Kkits.

SMC® kits were run according to vendor protocols. Concentrations
of CTLA-4, PD-1, and PD-L1 in 12 apparently healthy and 12
melanoma human plasma samples were determined using the
SMC® CTLA-4 (Cat. No. 03-0220-00), PD-1 (Cat. No. 03-0207-00),

and PD-L1 (Cat. No. 03-0208-00) kits. Standard curves were
generated using the SMCxPRO® software and analyte concentrations
were plotted on the standard curves. Sample data was analyzed

using paired T-test.
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