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Abstract: Adoptive transfer of tumor infiltrating lymphocytes (TIL) can mediate long-term durable 
regression in patients with metastatic melanoma, a type of cancer which is characterized by a high number of 
mutated genes and pronounced lymphocytic infiltrate. Common epithelial cancers, including breast cancer, 
express far fewer somatic mutations than melanoma and the level of reactive TIL is limited. This pilot study 
investigated the ability to identify personalized non-synonymous somatic mutations in metastatic breast 
cancer lesions, to grow TIL that recognize the products of these mutations, and to adoptively transfer these 
TIL into patients with metastatic breast cancer, refractory to other treatments. Metastatic and primary tumor 
lesions from thirty one patients with breast cancer were studied in the Surgery branch, NCI, NIH and all of 
them were found to contain and express mutated genes (range: 4-1788 , median: 99). TIL recognized at least 
one (range: 1-10, median: 3) mutated product in 21 of 32 the patients (66%). Five evaluable patients with 
metastatic breast cancer, refractory to prior multiple lines of treatment, were treated with enriched mutation-
reactive TIL in our ongoing pilot clinical trial. The immunogenicity of mutations in the majority of the patients 
with metastatic breast cancer can be the platform for an adoptive T cell transfer therapeutic approach 
targeting those mutated genes. 
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research is on the tumor immunology of Breast cancer. Dr. Zacharakis examines 

the potential of tumor infiltrating T cells to fight metastatic lesions in advanced stages of the disease. 
Specifically, he is investigating the presence of immunogenic somatic mutations in patients with metastatic 
breast cancer and whether these mutations can be a sufficient target of T cells, aiming to the tumor killing. To 
ultimately evaluate the potential of those T cells, they are adoptively transferred into patients with breast 
cancer, as part of the clinical trials conducted in the NCI. Dr. Zacharakis believes that fully harnessing the 
powers of the immune system will be the key element in the fight against the disease and that immunotherapy 
can be in the frontline of therapy in cancer.  


