
Thomas Jefferson University Thomas Jefferson University 

Jefferson Digital Commons Jefferson Digital Commons 

Phase 1 Class of 2022 

1-2020 

In vivo T cell genetic engineering with melanoma-specific TCR In vivo T cell genetic engineering with melanoma-specific TCR 

and CAR and CAR 

Toby Mathew 
Thomas Jefferson University, toby.mathew@jefferson.edu 

Vitali Alexeev 
Thomas Jefferson University, Vitali.Alexeev@jefferson.edu 

Follow this and additional works at: https://jdc.jefferson.edu/si_ctr_2022_phase1 

 Part of the Dermatology Commons, and the Translational Medical Research Commons 

Let us know how access to this document benefits you 

Recommended Citation Recommended Citation 
Mathew, Toby and Alexeev, Vitali, "In vivo T cell genetic engineering with melanoma-specific TCR and 
CAR" (2020). Phase 1. Paper 37. 
https://jdc.jefferson.edu/si_ctr_2022_phase1/37 

This Article is brought to you for free and open access by the Jefferson Digital Commons. The Jefferson Digital 
Commons is a service of Thomas Jefferson University's Center for Teaching and Learning (CTL). The Commons is 
a showcase for Jefferson books and journals, peer-reviewed scholarly publications, unique historical collections 
from the University archives, and teaching tools. The Jefferson Digital Commons allows researchers and interested 
readers anywhere in the world to learn about and keep up to date with Jefferson scholarship. This article has been 
accepted for inclusion in Phase 1 by an authorized administrator of the Jefferson Digital Commons. For more 
information, please contact: JeffersonDigitalCommons@jefferson.edu. 

https://jdc.jefferson.edu/
https://jdc.jefferson.edu/si_ctr_2022_phase1
https://jdc.jefferson.edu/si_ctr_2022
https://jdc.jefferson.edu/si_ctr_2022_phase1?utm_source=jdc.jefferson.edu%2Fsi_ctr_2022_phase1%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/684?utm_source=jdc.jefferson.edu%2Fsi_ctr_2022_phase1%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1124?utm_source=jdc.jefferson.edu%2Fsi_ctr_2022_phase1%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
https://library.jefferson.edu/forms/jdc/index.cfm
http://www.jefferson.edu/university/teaching-learning.html/


SI/CTR Abstract 

In vivo T cell genetic engineering with melanoma-specific TCR and CAR 
 

Toby Mathew, Vitali Alexeev* 

Introduction: Adoptive cell transfer (ACT) using T cells genetically engineered to 

express tumor-specific T cell receptors (TCR) and Chimeric Antigen receptors (CAR) 

have demonstrated high remission rates in patients with advanced cancers. Targeting of 

metastatic melanoma with TCR-modified recombinant T cells showed clinically 

significant response in the majority of patients. However, due to certain drawbacks, this 

powerful strategy is not yet available for broad clinical application. We propose that in 

vivo genetic engineering approach may allow overcoming several drawbacks 

associated ACT and could convert it into generic and cost-effective modality to bring 

recombinant T cell therapies to general patient population.  

Methods: Specifically, we suggested intradermal delivery of the recombinant TCR and 

CAR encoding plasmids into T cells combined with ΦC31 integrase-mediated gene 

transfer could be used to generate functional melanoma-specific T cells directly in 

tumor-bearing subjects. After injecting mice through in vivo electroporation, we observe 

the recruitment of T cells and plasmid incorporation. 

Results: We obtained solid preliminary data showing that T cells genetically engineered 

to express tyrosinase-specific TCR in vivo can eliminate malignant lesions and produce 

tumor-specific immunologic memory through analysis of splenocytes. We also showed 

that this approach could be developed to generate CAR-expressing T cells to target 

malignant lesions. 

Discussion: Our results support that In vivo T cell genetic engineering with melanoma 

specific TCR can have a significant effect on recruiting T cells and diminishing and 



eliminating melanoma. This method could have significant improvements on reducing 

on-and-off target toxicities and costs but further studies must be done for future efficacy.  
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