
ABSTRACT:  
For the past 25 years, my research has been focused on the development of laser immunotherapy (LIT) to 
treat metastatic cancers. LIT uses a combination of local laser irradiation and local administration of an 
immunostimulant to induce tumor-specific immune responses. Our pre-clinical studies and preliminary 
clinical trials demonstrated that the synergy of phototherapy and immunotherapy could not only destroy 
the treated primary tumors but also eradicate untreated metastases, leading to long-term survival and 
tumor resistance. To further investigate the immunological mechanism of LIT, we treated MMTV-PyMT 
breast tumors with LIT and performed single cell RNA sequencing (scRNAseq) on the tumor-infiltrating 
leukocytes. We observed a global change in the tumor microenvironment after LIT treatment as both 
innate and adaptive immune cells demonstrated proinflammatory phenotypes. In this talk, the components 
and procedures of LIT will be introduced and the preliminary clinical trials for breast cancer and 
melanoma patients will be reported. Furthermore, the scRNAseq analysis will be presented, along with our 
recent in vivo studies on the effect of CD8+ T cells and type I IFN on LIT treatment of metastatic 
mammary tumors and metastatic melanoma.
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immunotherapy, a novel treatment method for metastatic cancers.  LIT has been developed from a simple benchtop 
concept to a potential bedside clinical tool, with promising outcomes in preliminary clinical trials for late-stage, 
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Biomedical Education and Research at UCO and has served as its director since its inception. He received the 2008 
US Professor of the Year award, the 2011-2012 US Fulbright Lecturing/Research Award, the 2011 Oklahoma Medal for 
Excellence in Teaching, and the 2012 SPIE Educator Award.  Chen has dedicated his career to cancer research and 
education.
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