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In photoactivated chemotherapy (PACT), a biologically active compound is caged by a light-cleavable 

protecting group. Spatial and time controlled light irradiation leads to the release of the active species 

which can then interact with the cell environment to induce cell death. In recent years, ruthenium 

polypyridyl complexes have proved to be promising candidates for PACT.1 To obtain more insight in 

the mode of action of these potential anticancer complexes, we want to explore their intracellular 

distribution and determine some of their biological target(s). However, the complexes are non-emissive 

and therefore difficult to study within the cell. Modifying the complexes with a fluorophore moiety 

before cell treatment enables the visualization of the complex derivative within the cell, but the chemical 

properties of the new complex are significantly affected by the fluorophore, leading to different uptake, 

localization, and cytotoxicity. 

Aim 

In this study we aimed to visualize our ruthenium polypyridyl complexes by clicking a fluorophore to 

the complex after cell treatment. In this way, we maintain the biological activity of the complexes and 

get a more realistic insight in their intracellular distribution and possible binding targets. 

Method 

We synthesized ruthenium polypyridyl complexes with an alkyne click handle that can act as PACT 

agents (stable in the dark, cytotoxic after light activation). The fluorophore Alexa Fluor 647 azide was 

attached to the alkyne-functionalized ruthenium complex by Cu-catalyzed azide alkyne cycloaddition 

(CuAAC, click reaction). The click reaction was verified by in gel fluorescence in SDS-PAGE gel, using 

isolated Bovine Serum Albumin (BSA) as model target. The ruthenium complex was visualized after 

cell treatment in fixed A549 lung cancer cells by inverted microscopy. 

Results/ Conclusion 

The ruthenium complex with alkyne click handle that we designed and successfully synthesized proved 

to interact under physiological conditions with BSA upon light irradiation (PACT-based) and the click 

reaction for visualization of the complex is working on this model target. The respective experiments in 

living cells revealed the intracellular distribution of the complex. In contrast to the general idea that 

chemotherapeutic agents, like cisplatin, induce cell death via the interaction with DNA, our activated 

ruthenium complex accumulates outside the nucleus. A DNA damage assay confirmed that the DNA 

was not affected at the EC50 concentration of the complex. We therefore conclude a different mode of 

action. The precise location of the ruthenium complex in the cell is further investigated by co-staining 

of the cell compartments (mitochondria and lysosomes).  
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