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Effect of brain transfection of glial fibrillary acidic protein promoter-containing lentivirus on

electroencephalogram activity in mice
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[Abstract] Objective To analyze the effects of injecting glial fibrillary acidic protein promoter (pGFAP)-containing
lentivirus into mouse hippocampus on electroencephalogram (EEG) activity, and to explore the feasibility of applying the
lentivirus in epilepsy study. Methods Astrocytes-specific infection of pGFAP lentivirus was identified in both cultured
hippocampal cells and hippocampal slices from mice by immunofluorescence techniques. The mice were divided into two groups:
artificial cerebrospinal fluid CACSF) injection group and pGFAP lentivirus injection group. Changes in mice body weight were
analyzed before and after brain injection. Changes of power spectrum and high-frequency oscillations (HFOs) of EEG were
analyzed by Spike 2 software 3 to 4 weeks after pGFAP lentivirus injection. Results It was found that: (1) non-neuron cells
were selectively infected by pGFAP lentivirus in cultured hippocampal cells; (2) pGFAP lentivirus specifically infected GFAP"
cells in dentate gyrus (DG) area of mouse hippocampus; (3) compared with ACSF injection group, mouse body weight had no
significant changes 3 to 4 weeks after the virus injection in pGFAP lentivirus injection group; and (4) pGFAP lentivirus injected
into DG area of hippocampus had no significant effect on power spectrum, or the number and mean duration of HFOs of EEG.
Conclusion It is a feasible strategy to study the function of astrocytes in epilepsy by brain injection of pGFAP lentivirus.
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Fig 1 Non-neuron cells specifically infected by lentivirus containing GFAP promeoter in cultured hippocampal cells

A: The gene structure of lentiviral vector; B: Fluorescence images of cultured hippocampal cell infected by the lentivirus. Neurons were labeled

with NeuN (b1) and MAP2 (b2) 4 days after the infection. The co-localization of neither NeuN nor MAP2 with GFP was observed (cl and c2).

Scale bars: 100 pm. LTR: Long-terminal repeats; WRE: Woodchuck hepatitis virus posttranscriptional regulatory element; GFP: Green

fluorescent protein; NeuN: Neuronal nuclear antigen; MAP2: Microtubule-associated protein 2; pGFAP-GFP: Glial fibrillary acidic protein

promoter-green fluorescent protein
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Fig 2 Astrocytes specific infection by lentivirus containing pGFAP in mouse hippocampal dentate gyrus (DG)

Immunofluorescence images of hippocampal dentate gyrus 2 weeks after the lentivirus injection (1 pl. in each hippocampus). a2 to {2 are high-magnification

images of boxes regions in al to fl, respectively. Neurons were labeled with NeuN (b1,b2) while astrocytes were labeled by GFAP (el,e2). The
co-localization of GFP with GFAP ({1,12), but not with NeuN (cl,¢2) was observed. Scale bars: 100 pm. pGFAP-GFP: Glial fibrillary acidic

protein promoter-green fluorescent protein; NeuN: Neuronal nuclear antigen
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Fig 3 Power spectrum analysis of EEG in ACSF or pGFAP-GFP lentivirus injected mice
EEG was recorded continuously for 2 to 3 days for each mouse. The light cycle EEG data from ACSF group (n=27,N=11) and pGFAP-GFP
group (n=35, N=18) were analyzed by using power spectrum analysis (from 0. 1 to 500 Hz). Because of the electrical noise, artifacts around

100 Hz, 120 Hz, 200 Hz, and 500 Hz were eliminated. EEG: Electroencephalography; ACSF: Artificial cerebrospinal fluid; pGFAP-GFP:

Glial fibrillary acidic protein promoter-green fluorescent protein
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Fig 4 HFOs analysis of EEG in ACSF or pGFAP-GFP lentivirus injected mice

A Representative original traces (upper) and traces filtered in 80-200 Hz and 250-500 Hz from the original waves (lower). The black circles show the

typical example of ripple and fast ripple and the black arrows show the position of ripple and fast ripple in the original waves; B: The numbers of ripples

(57 EEG segments and each lasting 100 s) and fast ripples (57 EEG segments and each lasting 3 s) counted by the Spike 2-based software and viewers were

compared; C,D: The box-plots show the average number and mean lasting time of ripple and fast ripple in each group (ACSF, n=26,N=11; pGFAP-
GFP, n=31,N=15). ACSF: Artificial cerebrospinal fluid; pGFAP-GFP: Glial fibrillary acidic protein promoter-green fluorescent protein; HFO. High-

freguency oscillations
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