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• 1.Photochemistry in FPS

• 2.Super resolution with FPS

• 3.Sensors based on FPS---2016.12.14
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• 5.Other FPS

4.Red FPS



This Work



Fluorescent proteins and fluorophores



Beyond the rainbow 



Beyond the rainbow: new fluorescent 
proteins brighten the infrared scene

1. reduced phototoxicity

2. decreased autofluorescence

3. enhanced tissue penetration

1. small dynamic ranges

3. undesired photoconversion

2. mislocalization



DsRed and Derived fluorescent protein



DsRed
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Dipyrromethenes in our lab
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This paper：A general strategy to red-shift green fluorescent protein-based 

biosensors



Improved properties



Sensors



Imaging of metabolic dynamics in pancreatic β-cells
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Ca2+ Indicators



dual-color images of MIN6 cells co-expressing SoNar and mitochondrial 
aY-SoNar
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