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Fig. 1 Anosmia induced decreases in expression of Synaptophysin (Syn) in all OB layers
(a) Immunosignal of Syn in the OB of WT mice. (b~ d) The Syn expressed in the GL (b), EPL (c) and GCL (d) of the OB in the WT mice respectively,
and these images were enlarged from the regions as indicated with green rectangles in panel (a). (¢) Immunosignal of Syn in the OB of CNGA2 KO
mice. (f~h) The signals of Syn decreased in the GL (f), EPL (g) and GCL (h) of the OB in the CNGA2 KO mice respectively, and these images were

enlarged from the regions as indicated with green rectangles in panel (e). Green arrows showed the typical punctiform signals of Syn in different layers.
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Fig. 2 Anosmia induced decreases in expression of Gephyrin (Gephy) in the EPL and the GCL of the OB

(a~c) Immunosignal of Gephy in the OB of WT mice. Gephy immunoreactivity was observed in the EPL (b) as well as in the GCL (c), and these
images were enlarged from the regions as indicated with orange rectangles in panel (a). (d~ f) Immunosignal of Gephy in the OB of CNGA2 KO mice.
The signals of Gephy decreased in the EPL (e) and GCL (f) of the OB in the CNGA2 KO mice respectively, and these images were enlarged from the
regions as indicated with orange rectangles in panel (d). (g) Western blots showed the changes of Gephy expression (arrows) in the OB of WT and

CNGA2 KO mice. (h) Quantification of the immunoblots in (g), data were normalized to WT and compared with paired-samples ¢ test. Orange arrows
showed fluorescent signals of Gephy. Data were presented as x + 5. *P < 0.05.
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/N OB H IR R 05 B A 2 % 16 (CNGA2 KO /
WT =1.03 + 0.18, P = 0.87; Paired-Samples ¢ test)
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EPL 1 [f) 2 Ay MRS fl o] R B A 45 M ml 98 1%,
GCL ¢ A P S fikm] BEAN 52 B Sl g
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Fig. 3 Anosmia induced significant decreases in the expression of VGIuT1 in the EPL, but not in the GCL of the OB
(a, b) The VGIuT1 expression in the OB of WT (a) and CNGA2 KO (b) mice. The region between two orange dashed lines indicates the EPL of the OB,

and the region between the two gray dashed lines indicates the GCL of the OB, these regions were used for further optical density analysis. (c) The mean

optical density of VGIuT1 decreased in the EPL, but not the GCL and overall (EPL and GCL) in the CNGA2 KO mice. Data were analyzed with
independent-samples ¢ test. [1: WT; : CNGA2 KO. (d) Western blots showed the changes in VGIuT1 expression (arrows) in the OB of WT and
CNGA2 KO mice. @ : VGIuTI. (¢) Quantification of the immunoblots in (d), data were normalized to WT and compared with paired-samples ¢ test.

Data were presented as x + s in (c) and x + s in (e). ***P<0.001; n.s. Indicated P> 0.05.
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Fig. 4 Anosmia induced a decrease of the spine density on the distal apical dendrites,

not on the proximal dendrites of GCs in the OB

(a) The overall spine density of GCs was showed as total spines divided by the total dendrites length. There was significant decrease in the density of
overall spines of GCs in CNGA2 KO mice (P = 0.02). (b, c)High-magnification images of the dendritic trees of GCs in WT (b) and CNGA2 KO (c¢) OB.
(d) The distal spine density of GCs was showed as total spines in EPL divided by the apical dendrite length in EPL. Distal spines density in CNGA2 KO
was significant fewer with WT (P < 0.001). Red arrows point to individual spines along the apical dendrite of GCs in the EPL of WT (e) and CNGA2

KO mice (). (g) The proximal spine density of GCs was showed as total spines in GCL divided by the proximal dendrites length in GCL. No significant

difference was observed in proximal spine density (P = 0.88). Red arrows pointed to individual spines along the proximal dendrite of GCs in GCL of

WT (h) and CNGA2 KO mice (i). Data were presented as x + s and analyzed with independent-samples ; test. *P < 0.05, ***P < 0.001.
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Abstract  Activity-dependent synaptic structural plasticity underlies the learning and memory. Mammals,
especially the rodents, are very sensitive to odorants, and have considerable capability of odor learning and
memory. Here, the activity-dependent synaptic structural plasticity in the olfactory bulb (OB) of the CNGA2
knock-out transgenic mice (CNGA2 KO), which is anosmic, was investigated. Using immunohistochemistry for
specific presynaptic and postsynaptic markers, it was found that deficits of peripheral inputs induced significant
decreases in the expression of synaptophysin, a general marker for synapses, and gephyrin, a marker for inhibitory
synapses, in the external plexiform layer (EPL) and the granule cell layer (GCL), but the vesicular glutamate
transporters 1 (VGIuT1) decreased only in EPL, not in GCL. Western-blots showed the decreases in the expression
of gephyrin in the OB of CNGA2 KO mice, but not in the expression of the VGIluTl. The results of
immunohistochemistry and Western blot revealed that the excitatory and inhibitory synapses may have changed
after deficits of peripheral inputs. GCs were the main participants in the EPL and GCL in the OB. Dendritic spines
are the postsynaptic sites of the majority of excitatory synapses in the mammalian central nervous system, and the
morphology and dynamics of dendritic spines change in response to novel experiences and neuropathologies. In the
OB, spines on mature GCs are recipients of glutamatergic synapses in the GCL and reciprocal synapses in the EPL.
Almost all study related to structural plasticity of GCs concentrated on the adult-born GCs, but the number of
new-born granule cells in the OB is negligible compared with the number of preexisting GCs. In order to further
reveal the quantitive changes of glutamatergic synapses on GCs, in vivo adult brain plasmid electroporation to label
mature GCs in the OB directly were adopted. Here, the spines in EPL were defined as distal spines and the spines
in GCL as proximal spines. It was revealed that the density of spines on granule cells decreased significantly in
EPL (distal spines) of CNGA2 KO mice, but did not change significantly in GCL (proximal spines), as same as the
result of optical density analysis in the VGIuT1 immunolabeling. These data suggest that the structural plasticity of
the distal dendrodendritic synapses, rather than the proximate axon-dendritic synapses on granular cells of the OB,

are significantly affected by the peripheral olfactory inputs.

Key words activity-dependent synaptic structural plasticity, olfactory bulb, CNGA2 KO, synaptophysin,
gephyrin, VGIuT1, granule cells
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