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Site-Specific Bioorthogonal Labeling for Fluorescence Imaging 

of Intracellular Proteins in Living Cells 

J. Am. Chem. Soc. 2015, 137, 4602; J. Am. Chem. Soc. 2016, 138, 14423; Biochemistry 2017, 56, 5194; Commun. Biol. 2019, 2, 261; ACS Cent. Sci. 2021, 7, 1561 

Bioorthogonal labeling with tetrazine-dyes for super-

resolution microscopy 

Bio-orthogonal Red and Far-Red Fluorogenic Probes for Wash-

Free Live-Cell and Super-resolution Microscopy 

HIDE Probes: A New Toolkit for Visualizing Organelle Dynamics, 

Longer and at Super-Resolution 

Application of Tetrazinetrans-Cyclooctene Ligation  
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Rapid Bioorthogonal Chemistry Turn-on 

through Enzymatic or Long Wavelength 

Photocatalytic Activation of Tetrazine 

Ligation 

J. Am. Chem. Soc. 2016, 138, 5978 

Enabling In Vivo Photocatalytic Activation 

of Rapid Bioorthogonal Chemistry by 

Repurposing Silicon Rhodamine 

Fluorophores as Cytocompatible Far-Red 

Photocatalysts 

J. Phys. Chem. A 2014, 118, 10622 

J. Am. Chem. Soc. 2021, 143, 10793 

Catalytic Activation of Bioorthogonal 

Chemistry with Light (CABL) Enables Rapid, 

Spatiotemporally Controlled Labeling and No-

Wash, Subcellular 3D-Patterning in Live Cells 

Using Long Wavelength Light 

TOC & Research Progress 

Synthesis and Evaluation of DHTz’s 

with Improved Permeability, Stability, 

and Reactivity 

Labeling Live Cells with CABL 

CABL Improves the Efficiency of 

“Regular” Tetrazine Ligations 

Fluorescence Imaging of Subcellular 

Targets in Live Cells Labeled by CABL 

Live Cell, No-Wash Suborganelle 

Photopatterning 

Spatiotemporally Resolved Labeling of 

Endogenous MAGL 
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Synthesis and Evaluation of DHTz’s with Improved 

Permeability, Stability, and Reactivity 

exceptional reactivity high stability 

hydrophilicity and improved permeability 
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Labeling Live Cells with CABL                                         Improves the Efficiency of “Regular” Tetrazine Ligations 

Other successful sensitizers (irradiation wavelength)： 

acridine orange (528 nm), coomassie brilliant blue (528 nm), 

rhodamine B (590 nm), BODIPY (475 nm), safranin (528 nm), 

phenol red (528 nm), and carboxylfluorescein (528 nm). 

ascorbate 



6 

Fluorescence Imaging of Subcellular Targets in Fixed Cells               Live Cell, No-Wash Suborganelle Photopatterning  
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Spatiotemporally Resolved Labeling of Endogenous MAGL. 

J. Med. Chem. 2017, 60, 9860 

9 (125 μM) was then added to quench any unreacted a-TCO-SiR 
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Neal K. Devaraj 

University of California 

Light-activated tetrazines enable live-cell spatiotemporal 

control of bioorthogonal reactions 


