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Antibodies have long been extremely promising vectors for the delivery of diagnostic 
and therapeutic radiation to tumors, yet several intrinsic limitations of these 
biomacromolecules have hampered their clinical success in nuclear medicine. The 
laboratory of Dr. Brian Zeglis at Hunter College seeks to use bioorthogonal chemistry 
to improve the safety and efficacy of radioimmunoconjugates for diagnostic and 
theranostic imaging as well as targeted radiotherapy. 
 
Dr. Zeglis’s route to a career in radiochemistry and molecular imaging has been 
somewhat circuitous. He studied organometallic chemistry with Professor Robert H. 
Crabtree as an undergraduate at Yale University, and bioinorganic chemistry with 
Professor Jacqueline K. Barton as a graduate student at the California Institute of 
Technology before joining Professor Jason S. Lewis’s laboratory in the Department of 
Radiology of Memorial Sloan Kettering Cancer Center as a postdoctoral fellow. In 
January 2015 — after six years at MSKCC — Brian began his independent career at 
Hunter College with the support of an NIH K99/R00 Pathway to Independence Award.  
The long-term goal of Prof. Zeglis’s research at Hunter College is to use emergent 
chemical technologies — most notably bioorthogonal click chemistry — to improve the 
safety and performance of radioimmunoconjugates. For example, over the last five 
years, researchers in the laboratories of Professor Zeglis and Lewis have spearheaded 
the development of an approach to in vivo pre-targeting, based on the rapid and 
bioorthogonal inverse electron demand Diels-Alder ligation between trans-
cyclooctene-bearing antibodies and tetrazine-bearing radioligands (Molecular 
Pharmaceutics 12 (2015) 3575-3587). This strategy has proven extremely effective for 
both imaging and targeted radiotherapy in murine models of colorectal and prostate 
cancer, providing high tumor-to-background activity contrast at only a fraction of the 
radiation dose to healthy organs created by traditional radioimmunoconjugates 
(Molecular Cancer Pharmaceutics 16 (2017) 124-133). The first in-human clinical trial 
of this technology is scheduled for the second half 2019 at MSKCC. 
 
In addition to this work on in vivo pre-targeting, Prof. Zeglis’s laboratory is also working 
to develop and deploy chemoenzymatic approaches to site-specific bioconjugation 
(Molecular Pharmaceutics 15 (2018) 892-898), create new bioorthogonal thiol-based 
ligations for the construction of radiolabeled bioconjugates (Bioconjugate Chemistry 
29 (2018) 1364-1372), and explore the interplay between antibody glycosylation and 
the performance of radioimmunoconjugates (Journal of Nuclear Medicine (2019) 
Online Ahead of Print). 
 

https://www.zeglislab.com/

