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FRET (Förster Resonance Energy Transfer)

Yuan, L.; Lin, W.; Zheng, K.; Zhu, S. Acc. Chem. Res., 2013, 46, 1462.

FRET switching is also induced by:
- interaction between donor/acceptor
and analyte
- removal of "capping" moiety
- photochromic structural conversion
(today's topic)

FRET: nonradiative energy transfer from donor to acceptor

through long-range dipole-dipole interactions

FRET efficiency: E = R0
6/(R0

6+R6)

R0 = Förster distance (constant)

R = distance between donor and acceptor
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Molecular Design of SP-Gal

Zhang, J.; Fu, Y.; Han, H.-H.; Zang, Y.; Li, J.; He, X.-P.; Feringa, B. L.; Tian, H. Nat. Commun. 2017, 8, 987.
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Molecular Design for FRET-Photochromism

Zhang, J.; Fu, Y.; Han, H.-H.; Zang, Y.; Li, J.; He, X.-P.; Feringa, B. L.; Tian, H. Nat. Commun. 2017, 8, 987.
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Synthesis of SP-Gal

Zhang, J.; Fu, Y.; Han, H.-H.; Zang, Y.; Li, J.; He, X.-P.; Feringa, B. L.; Tian, H. Nat. Commun. 2017, 8, 987.
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Synthesis of SP-Gal

Zhang, J.; Fu, Y.; Han, H.-H.; Zang, Y.; Li, J.; He, X.-P.; Feringa, B. L.; Tian, H. Nat. Commun. 2017, 8, 987.
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Sulfur Dioxide (SO2)
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L-cysteine

pyruvic acid

cysteine
dioxygenase (CDO)

aspartate amino-
transferase (AAT)

Luo, L.; Chen, S.; Jin, H.; Tang, C.; Du, J. Biochem. Biophys. Res. Commun. 2011, 415, 61.

O
S

O
+

- environmental pollutant

asthma, neurological disorders, cardiovascular diseases, ...

- exist in aqueous media as sulfite derivatives, HSO3
- and SO3

2-

- high nucleophilicity on sulfur atom

(aldehyde -> α-hydroxy sulfonic acid)

- endogenously generated from L-cysteine (see scheme)

- biological effect

biomarker of acute pneumonia, renal failure

important mediator in the cardiovascular system?

... but not fully understood in mammals.

spontaneous
reaction
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FRET-Inhibition by Sulfite Anion

Zhang, J.; Fu, Y.; Han, H.-H.; Zang, Y.; Li, J.; He, X.-P.; Feringa, B. L.; Tian, H. Nat. Commun. 2017, 8, 987.
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"Double-check" Bioimaging

Fu, Y.; Han, H.-H.; Zhang, J.; He, X.-P.; Feringa, B. L.; Tian, H. J. Am. Chem. Soc., 2018, 140, 8671.
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Most of photochromophores are non-emissive because of ...
- low fluorescence quantum yield
- molecular aggregation

If MC-Gal has strong emission at different wavelength to
that of SP-Gal, "double-check" probing would be realized.

In this case...
SP-Gal: strong emission at 544 nm
MC-Gal: weak emission at 544 nm (non-FRET)

no emission at 628 nm (non-radiative relaxation)

-> Host-guest strategy was employed to achieve apolar
environment.
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Solvent Effect on Fluorescence

Yang, Z.; Cao, J.; He, Y.; Yang, J. H.; Kim, T.; Peng, X.; Kim, J. S. Chem. Soc. Rev., 2014, 43, 4563.

Shift of fluorescence spectrum

increase of non-radiative transition

(aggregation of dye molecules)
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Mechanism of Isomerization by Light
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Klajn, R. Chem. Soc. Rev., 2014, 43, 148.
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Mechanism of Isomerization by Heat
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PEG Linker

Zhang, J.; Fu, Y.; Han, H.-H.; Zang, Y.; Li, J.; He, X.-P.; Feringa, B. L.; Tian, H. Nat. Commun. 2017, 8, 987.
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