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4. Activity in bulk cancer cells
• In MCF7 cells, derivative 1C was inactive in the dark, but it induced cell 

death with the same potency as CQ only if previously illuminated for 30 s.
• Western blot analysis of LC3 confirmed that 1C acts via inhibition of 

autophagy.

• 1C showed a light-dependent effect in a panel of cell lines, covering 
breast cancer, head and neck carcinoma, and colon cancer.
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• Chloroquine (CQ) is a well-known autophagy inhibitor.
• Reaction of chloroquine with bromo-coumarin gave a separable mixture 

of mono-caged 1C and 2C and double-caged 3C derivatives.

• Photocage 1C released chloroquine upon illumination for under       
5 minutes with a 420 nm LED.

3. Photochemical characterisation
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1. Background: Cancer stem cells
• Cancer stem cells (CSCs) are a small quiescent population within a 

tumour that does not respond to chemotherapy.1

• CSCs can differentiate into tumour cells and sustain tumour growth. They 
are often responsible for resistance and relapse.

• Autophagy supports tumour growth in CSCs, and inhibition of autophagy 
holds promise as a therapeutic strategy to eradicate these cells.2

2. Approach: Photopharmacology
• Photopharmacology aims to control the spatiotemporal activity of drugs 

with external light.3 It is based on drugs that change structure or 
conformation upon illumination.

• Two strategies are used to design light-activatable compounds: 
photoswitches and photocages.

• Our aim is to eliminate CSCs using photocaged drugs that are activated 
by light only in the tumour.
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• Growth of JHU029 cells as spheres enriched for CSCs.
• PCR analysis confirmed that spheres of JHU029 expressed stemness 

markers.

• 1C disrupted CSC sphere formation after illumination, but not in the dark.
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5. Activity in cancer stem cell spheres

adherent

spheres

• Blue light was able to cross tumour tissue of up to 9 mm.
• Illumination of the tumour at 470 nm for 10 min led to the release of CQ.

6. Chloroquine release in vivo
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