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A unique autologous cellular therapeutic (SUPLEXA) has been developed from human PBMC. It is

comprised of NK cells, NKT-like cells, γδ T cells and CD8+ T effector cells, capable of broadly lysing a

variety of tumor cell lines in vitro. SUPLEXA cells are manufactured using an efficient 2 weeks xeno-free

manufacturing procedure employing two proprietary engineered leukocyte stimulator cell lines (ENLIST)

that express an array of immunomodulatory proteins. This process leads to a 300-fold expansion of NK

cells, CD8+ T cells, NKT-like cells, and TCRgd T cells that are called SUPLEXA cells, which will be

cryopreserved, and then transferred back into patients as an autologous immune cell therapy for cancer. In

this study, PBMCs from CLL patients were used to generate SUPLEXA cells as a first approach to

comparatively profile SUPLEXA cells from cancer patients and normal healthy volunteers (NHVs).

The SUPLEXA cell manufacturing process uses peripheral blood mononuclear cells (PBMCs) from cancer

patients. PBMCs are stimulated with ENLIST cells for a 5-day induction period, which is then followed by a

9-day cytokine-induced expansion period. SUPLEXA cells are then cryopreserved to use as an autologous

adoptive immunotherapy. A first-in-human clinical trial for this novel adoptive cellular immunotherapy for

cancer is projected to begin later this year.

ENLIST cells: Engineered SK-MEL2 melanoma cell lines that express

curated sets of > 20 different immunomodulatory proteins that are

engineered for membrane expression.

SUPLEXA cell generation: Two million (M) PBMCs isolated from direct

blood draws from 10 CLL patients or 5 NHVs were incubated with 0.4 M

freeze/thaw killed ENLIST cells for 5 days in XVIVO-15 medium with 2%

heat-inactivated human AB serum (XAB2) and then split 1:15 in XAB2

containing IL-7 and IL-15 to expand. After 9 days, SUPLEXA cells were

harvested and cryopreserved.

Mass Cytometry (CyTOF): SUPLEXA cells were comprehensively

characterized by mass cytometry (CyTOF) using a 47-marker antibody

panel. CyTOF data analysis was done using an analysis workflow of

dimensional reduction by PCA embedded opt-SNE using OMIQ

Tumor Cell Killing Assay: Tumor cytolytic activity was measured by flow

cytometry using fluorescent tumor cell targets at 2:1, 1:1, and 1:2

effector:target cell ratios. M14 melanoma cells that express red fluorescent

protein (RFP) were used as tumor cell targets for these studies. Cytolysis

was measured at 48 hours.

Cytokines: A 33 cytokine Luminex panel was used to assess cytokine

levels in tumor cell cytolysis supernatants.

Figure 1: SUPLEXA Cell Manufacturing and Study Design. ENLIST immunomodulatory cells are mixed

with PBMCs and cultured for 5 days to activate PBMCs. Activated cells are then expanded for 9 days in IL-

7 and IL-15. Photomicrographs of 5-day activated PBMCs are shown to illustrate the strong immune

reaction induced by ENLIST cells

1. We show consistent ENLIST cell induced generation of SUPLEXA cells from CLL patients and CLL

cells die or are killed during the SUPLEXA manufacturing process

2. CyTOF single-cell phenotyping of SUPLEXA cells from CLL patients and NHVs showed overlapping

phenotypes, but also some important differences:

o No TCRgd T cell expansion from CLL PBMCs

o Expansion of ILC-like cells in CLL patients – CD45+,CD39+,CD69+, Tbet+, GranzymeB and

SLAMF6+ cells without T, B, myeloid, or NK markers

3. SUPLEXA cells from NHV and CLL patients showed identical levels of potent tumor cell killing activity

and cytokine production profiles with normal distribution of heterogeneity
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Figure 3: Tumor Cell Cytolysis Assay and Killing Activity. SUPLEXA cells from NHVs and CLL patients

were compared for tumor cell cytolytic activity against fluorescent tumor target cells using a flow cytometry

method. Figures show representative killing of M14-RFP target cells and comparative tumor cytolysis

activity SUPLEXA from 2 NHVs and 10 CLL patients. Results show potent and similar tumor cytolytic

activity between NHV and CLL SUPLEXA cells.

Figure 4: Cytokine Production by SUPLEXA During Tumor Cytolysis. SUPLEXA cells were incubated

without or with M14 tumor cells for 48 hours. Supernatants were tested for cytokines by 33-plex Luminex.

Plots of constitutive and tumor cell (M14) induced cytokine production by SUPLEXA from NHVs and CLL

patient are shown. Results show comparable levels of cytokine production between CLL and NHV

SUPLEXA cells.

Figure 2: SUPLEXA Cell Phenotyping By CyTOF: SUPLEXA cells from CLL patients and NHVs were

analyzed to compare single-cell phenotypes using a customized 47-marker CyTOF antibody panel to

identify NK cell and T cell subsets as well as transcription factors, adhesion markers, and functional

molecules. Our CyTOF data analysis workflow, cell subset overlay plots of SUPLEXA differentiation of

PBMCs from NHVs vs. CLL patients, and cell marker expression profiles of SUPLEXA from NHVs and CLL

patients for comparison are shown. Results indicate that SUPLEXA cells can be generated from CLL

PBMCs that contain 90% CLL cells.
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