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Abstract
[bookmark: _GoBack]We know little about how mitochondrial dynamics regulates in the Purkinje cells. To explore it, we first set up the Gad2-cre:ZsGreen-tdTomatofl/fl mice where Purkinje cells expressed tdTomato in the cerebellum. Secondly, double stainings verified tdTomato cells were Calbinin (CB)-positive Purkinje cells, but colocalized neither with astrocyte marker GFAP nor with microglia marker Iba1. Thirdly, application of RNAscope in situ hybridization with the identification of mRNAs of mitofusin 2 (Mfn2), calcium transporter (Mcu and Nclx) and uncoupling proteins (Ucp2 and Ucp4) were used onto Purkinje cells for specific spatial analysis. Our findings demonstrated that Mfn2 mRNAs expression was evident in Purkinje cells. And few expressions of Ucp4 mRNAs were presented in dendritic shafts of Purkinje cells. It should be noted that Mcu, Nclx, and Ucp2 mRNAs expression were only scattered on both soma and dendrites in Purkinje cells. The double RNAscope profiling of mitochondrial molecules showed Mfn1 mRNAs are presented only in the soma of the Purkinje cells. Double RNAscope showed none of Drp1 mRNAs were co-localized with Mcu mRNAs, as well as almost none of Ucp2 mRNAs were co-localized with Mfn2 mRNAs. All of these results showed the mitochondrial Drp1/Mfn2/Ucp4 convergence on the Purkinje cells. Finally, present research focuses on developing new and more specific molecules tuning the activity of the Purkinje cells activate or inactivate and opening therapeutic windows for Purkinje cells-related diseases. The molecular identification of potential drug targets, mechanism of action, and structural basis of their activity will crucially enable preclinical development.
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Supplementary
[image: 图片6]
Figure 1. The module of Section. (A) The confocal images were photographed under laminar scanning for 5-layer, which means the tissue was scanned in layers along the Z-axis. The picture showed the 3D reconstructed results by combining these five images. Each image had the same view but presented different layers of the tissue. The spacing between two adjacent layers is 1.5㎛. The total thickness of this tissue is 6 ㎛. The image displayed the merge results using calbindin (Blue), tdTomato (red) and ZsGreen (green). And the Imaris 9.6 was used to reveal the 3D result. (B) In the Section module of Imaris, we cropped the part of image of interest along X-axis and Y-axis, XB represents for the image of X direction and YC for the Y direction. Bar=30㎛.
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[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK12][bookmark: OLE_LINK24][bookmark: OLE_LINK3]Figure 2. The results of Section module (A, B) Two regions from the supplementary figure 1A that appeared to be co-labeled by CB and tdToamto, and it was no effort to see CB and tdTomato co-labeled from their respective X and Y axis. (C, D) Then we chose two areas where cells were positive for tdToamto alone under the naked eye, and to our surprise we observed CB and tdTomato co-labeled. (E) We also captured the part of Figure A in which only CB appeared to be obvious, and unsurprisingly, we saw the same co-labeling phenomenon. (F-I) To further illustrate, the Section module displayed adjacent colors only if they are co-localization. We picked two parts of granular layer in Figure A that completely presented CB (F, G) or tdToamto (H, I) alone, and it turned out that there was no tdToamto or CB respectively. The figure AB represented the image cutting fom the X-axis of figure A and the figure AC fom the Y-axis. So did the other images. In figure A-I, bar=30㎛. In figure AB-IB and AC-IC, bar=10㎛.
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