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Abstract: Neurotransmitters play an important role in nervous system. Temporal and spatial changes of neurotransmitter
distribution are crucial to information processing in neural networks. Biosensors that can visually monitor neurotransmitters
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are one of the vital tools to explore a variety of physiological and pathological activities. This article reviews recent advances
in monitoring neurotransmitters with high temporal and spatial resolution, and introduces the latest fluorescent imaging
methods for typical neurotransmitters, including glutamate, dopamine, y-aminobutyric acid and acetylcholine. The article also
summarizes the basic principles, advantages and disadvantages of various visually detection methods, and provides systematic
suggestions for designing neurotransmitter sensors with high temporal and spatial resolution.
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Fig. 1 iGIuSnFR structure diagram'®.
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Table 1 Alist of neurotransmitter sensor performance indicators

Indicators Type Reporting Dynamic Affinity Tempqral Selected applications References
module range resolution
Rat hippocampal neurons,
0, = ~
FLIPE FRET ECFP, Venus <5% 600 nmol/L 1 ms PC12 cells, Retina [16]
. . Cultivate neurons, retinas
- 0 = y ,
iGluSnFR Single-FP cpGFP 450% (107£9) pmol/L 5ms TS, A e BT TR [9]
Cultured neurons, acute
iGABASNFR Single-FP cpGFP 250% ~9 pmol/L 1-10s hippocampal slices, mouse  [10]
visual cortex, mice, zebrafish
- SNAP-tag
Snifit-iGIuR5S FRET CLIP-tag 156% (1545) pmol/L <ls HEK 293T cells [22]
GABA-Snifit FRET EIT]AI;PI;ZQ 180% ~400 pmol/L 1-10s HEK 293T cells [27]
. calcium
CNIiFER FRET ~9% (2.5£0.1) nmol/L  1-10s HEK 293T cells [33]

concentration

HEK 293 cells, cultured

GRABpa Single-FP cpGFP ~90% 130 nmol/L <100 ms  neurons, acute brain slices of [11]
mice, flies, fish and mice
Culture neurons,

. (280+32) ms, non-neuronal tissue, brain
- 0+ 0,

GACh Single-FP cpGFP 90.1%z+1.7% 100 pmol/L (762+75) ms slices, fruit flies, mouse [13]
visual cortex

dLight1 Single-FP cpGFP 340%20% (33030) nmol/L L0 ™S On and Acute brain slices of mice, |,

100 ms off HEK 293 cells
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