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Application of Fiber Photometry for Reward-related Neuronal Activity
in the Orbital Frontal Cortex (OFC) of Mice*
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ABSTRACT Objective: To investigate the feasibility of fiber photometry technology in recording the activity changes of
reward-related neurons in the orbital frontal cortex of mice. Methods: The fiber photometry method was used creatively to record the
activity of reward-related neuronal that expressed calcium fluorescent probe (GCaMP6m) in orbital frontal cortex of freely moving mice
which were stimulated by drinking syrup. Firstly, adeno-associated virus carrying GCaMP6m were injected into the OFC of
postanesthetic mice precisely. Then, one pre-made fiber-optic ceramic ferrule was implanted into the corresponding site carefully,
accurately and suitably. The mice that undergone mentioned surgery needed to regain them health and the injected viruses needed to
express GCaMP6m efficiently in two weeks. In the second place, the mice that recovered health after surgery were given
water-deprivation treatment which sustained 36 hours before recorded reward-related neuronal signal. The reaction activity of frontal
cortex pyramidal neurons in mice that stimulated by syrup was recorded by means of fiber photometry system dynamically. In the end,
the date that reflected the activity of recorded reward-related neuro in mice's OFC were analyzed scrupulously using matlab software. At
the same time, the anaesthetic mice were subjected to heart perfusion, brain taken, frozen section of removed brain and fluorescence
imaging using fluorescence microscope orderly and feelinglessly. The purpose of above complex operations were to affirm the validity of
neuronal signal recording site and the level of injected viruese expression. Results: The variation of neuronal activity which associated
with reward in OFC of syrup stimulated mice was recorded successfully and clearly using fiber photometry method. The results of data
analysis that reflected changed neuronal activity were shown through a heat map and an event-related average plot scientifically.
Meantime, the frozen section of mice brain and fluorescence imaging results all demonstrably indicated that the neuronal signal recorded
sites were undoubted correct and the expression level of viruses were very high in correspond region. Conclusions: Fiber photometry was
able to be used to measure the activity of reward-related neurons in the orbito frontal cortex of free-moving mice when they were given
sugar water.
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Fig.1 Fiber photometry recording system and experimental setup
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Note: A. the laser emited a excitation light of 488 nm wavelength and was reflected by a dichroic mirror. After passing through a 10-fold magnified

objective lens , then stimulated the green fluorescent signal. The intensity of the excited fluorescence signal could propagated reversely along the optical
fiber jumper and objective lens. After reaching the dichroscope, it passes through directly. After passing the GFP bandpass filter, the fluorescence intensity

signal is detected by the photomultiplier tube; B. fiber optic ceramic ferrule; C. fiber jumper with 230 um in diameter and a numerical aperture of 0.37; D.

the mouse that were being recorded were placed in a test box and were licking sugar water.

125 WIERBERERIERAS  SIAY/N RAESEBOEET
BAC e RS AR R, T 0.9% (i 73 40 SALENTE S
TS 4% (T8 203 BB WOE T U , 30% (5T 70 45)
REBE WGSBS UR S B AT UK R YD A, il 5
A B B AT B8 O IRET TR 412U Rk O
SAE DX 3 AL

2 &R

2.1 REMBKIEF

JEEF AZIE B 5/INROKAT AR A 2200 S, 73531
DAFRBEE IR (P 2A) R RGP e (151 2B ) 3R

P 2A SRR K/ BREROK AT S A ) B T DAy o 1) 2
FL W RET S PSS 10 FRAIFALE R 25U IR 18] 2
SRS, AN B AP 22T RO 5 s, HE P R (9
ARSI S L, v ol QA T A el 593 1) S R A v
HE/NEPROKAT Sy R A 4 F ] 1 R 280 9 S5 82 A e T

HASARRXT RS, AT DA A U S 3 R A 15 15 8

5] 2B S AAFAHSC LR . B AR IR LIRS A
o BT AERT R S BV OKAT b R Z T & onis P e & 0T
IR
2.2 GCaMPom FEREEN K EHIRIERIBRALR

GCaMP6m 7ENEAR K 2 5 3% , Hid s s ia 4 HEA9 B2
)2 GCaMP6m Fo g Fik I XN, TLIEL 3,
3 3tE

FRATIE B BAG  Jr vk s D e SR B T/ BUNE 4 1z 2
TSR B Z TR . FRATTIE & B /N A T
FEhA T B A7 SRR AR U WK AR ], 172 £ 5 %
FK B LA B8 URAT T 2R /K 9 o 3l B ot 22 503 1 B I 4 7
f, FE/N BRER BRIk (] CRF[RI 2R 60) , 4 28 70 10 305 Mk 3]0
B RN FR R TTIG M W ) — A R R P

F AR SR TG 85 7 o I FH I PR i 119 5 5 - gy



DREYESSH#E biomed.cnjournals.com Progress in Modern Biomedicine Vol19 NO.S APR.2019

- 1423 .

I
2 nJ . 0.15
J ol il
5 : 1 Ly
Ts 0.05
10 { Il‘l‘IMI IIIJIIFI N 0
12 | w1 -

5-4-3-2-10123456789

Time from lick onset(s)

OF/F,

006} .

Time from lick onset(s)

B 2 A EE R EEXNTFH&E
Fig.2 Heatmap and event-related average plot
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Note: Heatmap of Ca*" transients and average plot show that licking sucrose resulted in significant increase of Ca?" signal

across multiple behavioural bouts of a mouse. Thick lines indicate mean and shaded areas indicate s.e.m.
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Fig.3 Histological section and imaging
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Note: Fluorescent photomicrograph of the coronal section showing the

GCaMP6m was expressed in the OFC, and the dash line shows that the
fiber implanted in the same area. scale bar=500 pm. Related abbreviations:
DLO, dorsolateral orbital cortex; LO, lateral orbital cortex; VO, ventral

orbital cortex; MO, medial orbital cortex.
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