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Novel MUC1* Therapies for Solid Tumors

Universal Assay to Measure CAR T Cell Potency
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1st-in-human clinical trial for metastatic breast cancers NCT04020575
Autologous CAR T cells that target MUC1* - the growth factor receptor form
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Characterization of the Cellular Product
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CAR T Cell Potency

51CR Release xCELLigence
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Recognized killing 
assay

Radioactive No Radioactivity New physics-based 
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Directly measures 
killing of target cells

Often banned by 
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performed in remote 
buildings

Directly measures 
killing of target cells

$$ Specialized 
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Short 3-4 hr results 
practical for clinical 
setting
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in results between 
samples

Reproducible results 
between samples
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NEW: CD107a Degranulation Assay
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Measures changes on CAR T cell that indicate killing mechanism has been 
initiated
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Workflow: Co-Culture CAR Ts & Target Cells  FACS CD8+/CD107a+
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Scientific articles describe CD107a degranulation assays
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Use different Timing, Effector:Target Ratios, Reagents and Methods



Optimize Protocol: Flow Cytometry Gating Strategy 
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Target cells: K562 cells +/- target antigen; time 4 hrs; E:T = 3:1
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CD107a Degranulation Assay, Optimized 
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CD107a assay yields more consistent, reproducible results, including between 
different sites

51CR direct lysis CD107a implied lysis



PMA/Ionomycin bypasses TCR complex max T cell activation
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PMA + Ionomycin activate several intracellular signaling pathways  T cell activation and 
production of many cytokines.

Stimulation of Human Peripheral Blood Mononuclear Cells Using the Cytation 7 Cell Imaging Multi-Mode Reader to Image and Analyze ELISpot Assays, Paul Held, 
Ph.D., Laboratory Manager, Applications Department, BioTek Instruments, Inc., Winooski, VT



Killing potential varies among CAR T cells from different donors

11

Induced activation by PMA/Ionomycin yields maximum activation for each 
donor CAR T cell; CAR T potency is normalized to max killing for each donor 
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CAR T killing potency reported as percent of that person’s max 
killing potential
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Standardized measure of potency; independent of donor or target antigen
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Between donors, PMA/Ionomycin induced activation is more 
consistent than target cell induced activation
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Percent of MIN – MAX activation range is more accurate measure of CAR T 
potency



Standardization important for CAR T stability studies
PMA/Ionomycin activation provides an internal control for long term stability 
studies of Patient frozen product
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Minerva Advisors and Collaborators

Michel Sadelain, MD, PhD Stan Frankel, MD

Stephen J. Forman, MD Mark Fleming, MD D Phil Stan Riddell, MD Mitch Finer, PhD

Minerva Scientific Advisory Board
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Joanne Mortimer, MD



Minerva’s Scientific Teams
Minerva Scientists operate in a team-based environment; scientists are on multiple 
teams. All Scientists have key areas of expertise but all can operate cross-platform
CAR-T immunotherapy team
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Thank You
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