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Photoconversion of Cyanine Dyes
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Mechanism of Intramolecular Photoconversion of Cyanine Dyes

a Phototruncation is Intramolecular
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Photoconversion of Cy5to Cy3
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Factors Affecting Cy5 Photoconversion

approximately 0.3—1.2 molecules/pm?
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Reaction Mechanism for the Cy5 to Cy3 Photoconversion

2) Excision
X

+N”
i
R

Iminium aldehyde I

g
058
!Nﬁ/\/\j:/ NG N!
Cy5
633 363
’.
N \:/ X0 j:Ni
R R
2a-b 3a-b
/_\Hzo
A A S
i
R

Iminium aldehyde |

S04
Qﬁ/\/ j@ retro aldor or
OANF N decarbonylanon N
R
1a-b 2a-b 3a-b
a:R=CH,
R = (CH,);COH
0,8 N 68 SOs
-H,0
Y e WA o W, § )
N7 SN SN
g R R R
Cy3-a-c
4 (pcCy5-a—c)
a:R=R'=CH,
b: R = CH,, R'= (CH,)COH
¢: R=R' = (CH,);COH
X X
OH H' (OH
NT X N0 N N0
d “ A

Hydroxy-enamine (n=0,1)

Hydroxy-iminium (n=0,1)

retro-aldol
—_—

C-C bond
cleavage

N
I}
3 R
Fischer's base



Photoconversion of AF647 in immunostained cells
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Summary

» The Cy5 to Cy3 conversion may occur through an intramolecular
splicing or intermolecular reconstitution process.
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» Photoconversion can offer an opportunity for the development of a new strategy of
photoactivation offluorophores for single-particle tracking.
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