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Application of fiber photometry in neuroscience research
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Abstract: In recent years, fiber photometry has been widely used in the field of neuroscience as an important technique for recording
the activity of neurons in the specific nuclei of freely moving animal. This review summarized the application of single-channel,
multi-channel, and multi-color fiber photometry techniques in the neuroscience research of cognition, behavior, psychology and
neurological diseases. In addition, it briefly introduced the applications of fiber photometry combined with functional magnetic

resonance imaging technology, and fiber photometry combined with probe technology in the neuroscience research.
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Fig. 1. Application of single-channel fiber photometry. 4: Schematic diagram of the structure of the single-channel fiber photometry.

B: Research on striatum using single-channel fiber photometry. The Ca’ signal recording example comes from two freely moving

mice. GCAMP3 fluorescence was recorded in the striatum of two freely moving mice. The inset B was reproduced from Cui ef al.,

2013 with permission ™.
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Fig. 2. Application of multi-channel fiber photometry. 4: Schematic diagram of the structure of the multi-channel fiber photometry

which have two or more fibers. B: Research on hippocampal dentate gyrus (DG) using multi-channel fiber photometry. This figure

shows the injection of the virus into the CA1 pyramidal layer and the recording of Ca’" at the site of virus injection and at the axonal

terminals. C: Examples of Ca’™ signal recordings are from the cell bodies and axons of freely moving mice. The enlarged part at the

bottom is the blue area in the upper image. The insets B and C were reproduced from Qin ef al., 2019 with permission

[44]
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Fig. 3. Application of multi-color fiber photometry A: Schematic diagram of the structure of the multi-color fiber photometry. B: The

image on the left shows the schematic diagram of the optical fiber positions in seven different regions of the brain of mice expressing

GCaMP6f. The image on the right is an example of Ca™* signal recording of a freely moving mouse excited by 470 nm and 410 nm. C:

When the experimental mouse was alone or in association with another new mouse, GCaMP6f fluorescence traces from seven different

regions of the brain of the experimental mouse were recorded. Norm, normalized. The insets B and C were reproduced from Kim et

al., 2016 with permission ™.
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