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[ Abstract] Objective To utilize four viral tracer tools with different properties, to visualize cell morphology
and connectome in visual pathways and explore and summarize the applications of different viral tracer tools in visual
circuit, basing on the technology of neural circuitry tracing with viral vectors. Methods For cell tracing,C57BL/]
mice were injected by fluorogold , adeno-associated virus (AAV) ,pseudorabies virus (PRV) or herpes simplex virus 1
strain 129 (H129). GAD2-Cre mice were injected by AAV. Thyl-Cre mice were injected by rabies virus (RV). Four
mice were contained in every group. Retrograde tracing: mice were injected with fluorogold, AAV PRV or RV in SC
regions. After a certain period, their retinas were isolated, expanded into flat-mounted on slides to observe the
morphology and distribution of labelled retinal cells. Anterograde tracing: mice were injected with H129 in vitreous
cavities. After a certain period, their brains were isolated to observe the morphology and distribution of labelled brain
cells. Results The number of cells labelled by fluorogold was larger than that labelled by AAV. The morphology of
cells labelled by AAV possessed more details than that by fluorogold. H129 and PRV injection could display numerous
cells with synaptic connections in the visual circuit. Recombined RV could mono-transsynaptically spread and label

cells with the support of helper virus.  Conclusions AAYV is more helpful in studying cell morphology. HSV-1,PRV
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and RV can be used to study cell connectomes. Cooperated with Cre/loxP system, Caspase-3, DTA, Gecamp or other

neuroscience tools, viral tracer tools can be used to regulate the function of cells that belong to a specific cell type.
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AAV ;AR SE 95 B s RGC: 0 I i pf 25 4

Figure 1 The cell density and morphology of RGCs labeled with fluoro-gold and AAYV in the
A; The schematic drawing of AAV2/2-EF1a-EYFP injection into the superior
colliculus site of C57BL/J mice B:The whole retina image in the AAV group ( Alexa Fluor 488,

C:Enlarged image of the square box in the image B ( EYFP,scale bar=

D: The image of cell bodies and dendrites of fluorescence labeled RGCs in the

AAV group ( Alexa Fluor 488 ,scale bar=20 pm,x1 000) E:The schematic drawing of fluoro-gold

F: The whole retina image in the

G :Enlarged image of the square box in the image

I. The statistic graph for the densities of
=0.541,P=

=40.898,P<0.001. Compared with the corresponding AAV group,"P<0.01 (two-way
ANOVA ,LSD-¢ test,n=4) AAV :adeno-associated virus; RGC :retinal ganglion cell
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Figure 2 The morphology and distribution of GABAergic RGCs labeled with AAV in the GAD2-
The schematic drawing of AAV2-EF1a-DIO-EYFP-EYFP injection into the superior
colliculus site of mice in the DIO group B:The whole retina image in the DIO group ( Alexa Fluor 488,

Cre mice A
scale bar =1 mm,X40)  C:The enlarged image of the square box 1 in the image B ( Alexa Fluor 488,
scale bar =100 wm,x400) D:The enlarged image of the square box 2 in the image B ( Alexa Fluor 488,
scale bar =100 um, x400) E:The schematic drawing of AAV2-FLP-DIO injection into the superior
colliculus site and AAV2-Efl«-fDIO-EYFP injection into vitreous chamber of GAD2-Cre mice in the fDIO

group F:The whole retina image in the fDIO group ( Alexa Fluor 488, scale bar =1 mm,x40) G:The
enlarged image of the square box 1 in the image F ( Alexa Fluor 488, scale bar =100 um,x400) H:The
enlarged image of the square box 2 in the image F ( Alexa Fluor 488 ,scale bar =100 wm,x400) AAV.
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Figure 3 The visual circuit labeled transsynaptically with H129 virus and PRV virus in C57BL/6J mice

injection into the vitreous chamber of C57BL/6]J mice in the H129 group

brain area ( Bregma —4.04 mm) at 3 days and 4 days after injection ( Alexa Fluor 488, scale bar=1 mm, x40)

A : The schematic drawing of H129-G4

B: The fluorescent labeling of superior colliculus ( Bregma —3.4 mm) and V1

C:The schematic drawing of PRV-UBC-

GFP injection into the superior colliculus site of C57BL/6] mice in the PRV group D:The fluorescence labeling of retina at 5 days after PRV injection

(alexa fluor 488, scale bar=50 pm,x200)

GFP : green fluorescent protein; ONL: outer nuclear layer; INL:inner nuclear layer; GCL: ganglion cell layer
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Figure 4 The RGCs and their presynaptic cells labeled by recombined RV in Thyl-Cre mice A
The schematic drawing of AAV-DIO-RVG,AAV-DIO-EGFP-TVA and RV-AG-DsRed injection B:The
expression of DsRed labeled cells in the brain tissue section of Thyl-Cre mice ( Alexa Fluor 594, scale
bar=100 pum, x400)
mice( Alexa Fluor 488, scale bar = 100 pm, X 400 )
expression of DsRed labeled cells in the retinal sections of Thyl-Cre mice( Alexa Fluor 594 ,scale bar=
100 pm,x1 000)
(Alexa Fluor 488, scale bar=100 pm, x 1 000)
change induced by AMPA (100 pmol/L) recorded in one cell in inner nuclear layer labelled by RV-

C:The expression of EGFP labeled cells in the brain tissue section of Thyl-Cre
D: The merged image of B and C  E: The
F:The expression of EGFP labeled cells in the retinal sections of Thyl-Cre mice
H: The current

G: The merged image of E and F

DsRed RV :rabies virus;SuG :superficial gray layer; Op:optic nerve layer;InG :intermediate gray layer;
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DpG :deep gray layer; ONL: outer nuclear layer;INL:inner nuclear layer; GCL: ganglion cell layer
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