
R
es

ea
rc

h 
Ar

tic
le

Hejian Xiong1,  Kevin  A. Alberto2,  Jonghae Youn1,  Jaume Taura3,  Johannes Morstein4,  Xiuying Li1,  Yang Wang1,
Dirk Trauner4, Paul A. Slesinger3 ( ), Steven O. Nielsen2 ( ), and Zhenpeng Qin1,5,6,7 ( )

Precise  modulation  of  neuronal  activity  by  neuroactive  molecules  is  essential  for  understanding  brain  circuits  and  behavior.
However,  tools  for  highly  controllable  molecular  release  are  lacking.  Here,  we  developed  a  photoswitchable  nanovesicle  with
azobenzene-containing  phosphatidylcholine  (azo-PC),  coined ‘azosome’,  for  neuromodulation.  Irradiation  with  365  nm  light
triggers  the trans-to-cis isomerization  of  azo-PC,  resulting  in  a  disordered  lipid  bilayer  with  decreased  thickness  and  cargo
release. Irradiation with 455 nm light induces reverse isomerization and switches the release off. Real-time fluorescence imaging
shows  controllable  and  repeatable  cargo  release  within  seconds  (<  3  s).  Importantly,  we  demonstrate  that  SKF-81297,  a
dopamine  D1-receptor  agonist,  can  be  repeatedly  released  from the  azosome to  activate  cultures  of  primary  striatal  neurons.
Azosome  shows  promise  for  precise  optical  control  over  the  molecular  release  and  can  be  a  valuable  tool  for  molecular
neuroscience studies.
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2.1    Photophysical properties of azosomes
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2.2    Computational modeling of azo-PC bilayer
 

2.3    Photoswitchable fluorophore release from azosomes
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2.4    Photoswitchable  neuromodulator  release  from
azosomes
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4.1    Materials

 

4.2    Preparation and characterization of azosome

 

4.3    In vitro photoisomerization and release

Release = t−
total− ×

 

4.4    Primary neuron culture and neuromodulation
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4.5    In vitro toxicity

 

4.6    All-atom modeling of the lipid bilayer

Area percentage increase =
( ) − ( )

( )
×

Area per lipid =
cell× cell

lipids

Simulated area increase =
|APL −APL |
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