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            Abstract
We developed a new approach to bioluminescent T cell imaging using a membrane-anchored form of the Gaussia luciferase (GLuc) enzyme, termed extGLuc, which we could stably express in both mouse and human primary T cells. In vitro, extGLuc+ cells emitted significantly higher bioluminescent signal when compared to cells expressing GLuc, Renilla luciferase (RLuc) or membrane-anchored RLuc (extRLuc). In vivo, mouse extGLuc+ T cells showed higher bioluminescent signal when compared to GLuc+ and RLuc+ T cells. Application of this imaging approach to human T cells genetically modified to express tumor-specific chimeric antigen receptors (CARs) enabled us to show in vivo CAR-mediated T cell accumulation in tumor, T cell persistence over time and concomitant imaging of T cells and tumor cells modified to express firefly luciferase. This sensitive imaging technology has application to many in vivo cell-based studies in a wide array of mouse models.
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                    Figure 1: In vitro analyses of GLuc, extGLuc, RLuc and extRLuc bioluminescent signaling.[image: ]


Figure 2: In vivo comparison of extGLuc+, GLuc+ and RLuc+ T cell bioluminescent signaling in a mouse graft-versus-host disease model.[image: ]


Figure 3: OVA-specific extGLuc+ DO11.10 T cells specifically traffic to subcutaneous A20(OVA) tumors, as assessed by bioluminescent imaging.[image: ]


Figure 4: Human extGLuc+ T cells further modified to express the CD19-targeted 19z1 CAR specifically accumulate in subcutaneous CD19+ NALM6 tumors in SCID-beige mice, as assessed by bioluminescent imaging.[image: ]


Figure 5: Human 1928zIRESextGLuc+ T cells retain targeted cytotoxic potential in vitro when compared to 1928z+ T cells and specifically traffic to and eradicate systemic NALM6 tumors in SCID-beige mice, as assessed by dual bioluminescent imaging of T cells and tumor cells.[image: ]
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