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Background and Aims

Rapid, simple, and specific detection of autoreactive CD4 T cells improves understanding of type 1 diabetes (T1D) pathogenesis
and short-term readout for efficacy of immunotherapy. Previous approaches have either used complex flow cytometry or
peptide stimulation that requires extensive manipulation of cells. The development of the Novoleukin™ whole blood antigen-
stimulated cytokine release assay in celiac disease was the basis for the development of a similar assay using peptides which
activate autoreactive T cells in T1D. In the celiac disease Novoleukin test, the level of IL-2 response correlates with the
prevalence of reactive CD4 T cells in patient blood, and could detect one antigen-specific cell in 106 CD4 T cells.

Methods and Results

The Novoleukin assay platform utilizes whole blood incubated in a tube containing peptides. This assay was adapted for T1D
using peptides derived from GAD65, IA2 and Proinsulin. The peptides were modified to increase solubility and stability.
Scrambled peptide was used as a negative control, and PHA as a positive control. Blood from ten T1D patients were transferred
to the tubes and incubated for 24hrs at the clinical site, centrifuged, and the resulting plasma stored at -20°C. Plasma was
shipped to a central laboratory and analyzed for cytokines using an MSD S-Plex Multiplex which detected levels of IFN-y, IL-10, IL-
12p70, IL-17A, IL-1B, IL-2, IL-4, IL-6 and TNF-a.. The levels of cytokine increased with peptide stimulation, with IL-2 showing the
greatest fold-over-background and selectivity, which led to IL-2 selection as the analyte for quantifying autoreactive CD4 T cell
responses in the blood. Several other cytokines were of interest from a functional perspective, including IFN-y, TNF-a,, IL-10, and
IL-17, enabling additional functional characterization in the future.

The analyses were repeated using the single-plex MSD IL-2 S-Plex assay. This assay utilizing IL-2 was then successfully deployed
for exploratory monitoring the response in T1D patients upon dosing with MTX-101.
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PBMC were obtained from three T1D donors and incubated for 20 hours with peptides derived from GAD65, PPl and IA2. The . .
production of cytokines was assessed in the supernatants by MSD, and the concentration of (A) IFNy, (B) TNFa and (C) IL-2 Assay Wlndow in Ph 1b pre'dose Samples
assessed. (D) The proportion of activated OX40*CD25* cells within the CD4* T cell population was enumerated by flow
cytometry. (E) The stimulation index (peptide stimulated wells divided by no antigen) was calculated for the cytokine and A B
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