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A three-color photocage system enables selective and sequence-independent payload release using visible light.

CONCEPT

coumarin - DEAC

rhodol - RX540

carboxanthenium - CX640

photocagesa payloads

3 α1A-AR ligands • 3 photocages • 3 colors of light

Three α1A-AR ligands – one agonist and two 

antagonists – were caged with photocages 

responsive to different colors of visible light.

When combined in a single solution, they can be 
selectively uncaged using the appropriate 
irradiation wavelength.

SINGLE COMPOUND IRRADIATION PHOTOCHEMICAL CHARACTERIZATION

Compound λmax (nm) λem (nm) ε (M-1 cm-1) Φu (%)
ε(λ) × Φu 

(M-1 cm-1)

DEAC-PE 394 491 19 293 0.37 70.4

RX540-PE 536 563 52 343 0.025 13.1

CX640-PE 639 673 85 098 0.015 12.8

Chromatic selectivityb:

The selectivity of a given wavelength for the desired photocage over the 
other photocages in a mixture.

Chromatic selectivity > 90%: chromatic orthogonality

η𝑖 𝑡, λ =
𝑐′𝑖(𝑡)

σ𝑗 𝑐
′
𝑗(𝑡)

GPCR MODULATION IN CELLS

• HEK293-α1A-AR cells 

• Fluo-4-AM calcium indicator

• 1.5 µM DEAC-PE 

• 0.5 µM CX640-TS

LC-MS studies: 50 µM of each compound in HEPES/MeCN 9:1 

2-component LC-MS studies: 10 µM of each compound in HEPES/MeCN 9:1
3-component LC-MS studies: 10 µM of each compound in HEPES/MeCN 3:1

LED emission maxima: 405 nm (violet), 500 nm (green), 660 nm (red)

THREE-COLOR UNCAGING IN CELLS

• HEK293-α1A-AR cells 

• Fluo-4-AM calcium indicator

• 1.5 µM RX540-PE 

• 0.5 µM CX640-TS

HEK293-α1A-AR cells; Fluo-4-AM calcium indicator

0.5 µM DEAC-TS; 1.5 µM RX540-PE; 0.5 µM CX640-DI

HEK293-α1A-AR cells; Fluo-4-AM calcium indicator

1.5 µM DEAC-PE; 0.5 µM RX540-TS; 1.5 µM CX640-PE

ΔF/F0

ΔF/F0
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MULTICOMPONENT IRRADIATION

50 µm

50 µm
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Read the full story… … and discover more!


	1. dia


   η i  ( t , λ ) =      c ′ i ( t )    ∑ j     c ′ j ( t )


   η i  ( 0 , λ ) =    ε i ( λ ) ∙  Φ  u , i ∙  c i    ∑ j   ε j ( λ ) ∙  Φ  u , j ∙  c j

