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The Differences of Transdifferentiation Induced by Small Molecules and

Gene Expression between Mouse Astrocytes from Different Brain Regions

ZENG Peng, HUA Qiuhong, SHI Changjie, ZHANG Ru*
(Shanghai Key Laboratory of Signaling and Disease Research, School of Life Sciences and Technology,
Tongji University, Shanghai 200092, China)

Abstract The current study aimed to compare the neuronal transdifferentiation ability induced by small
molecules of astrocytes derived from different mouse brain regions, and analyze the differentially expressed genes
in these astrocytes by transcriptome sequencing. Astrocytes isolated from the cortex and hippocampus of neonatal
mice were induced into neuronal transdifferentiation by a small molecule cocktail, VCR. The morphological chang-
es of cells and ratio of neurons in total cells in the process of transdifferentiation were investigated by immunofluo-
rescence staining. Then transcriptome sequencing was carried out to compare the differences in gene expression
between the two types of astrocytes. The sequencing results were further verified by qPCR and analyzed by GO
analysis. The results showed that the transdifferentiation efficiency of cortical astrocytes was significantly higher
than that of hippocampal astrocytes. The transcriptome sequencing results revealed that 12 658 genes were differ-
entially expressed between the two kinds of astrocytes. GO analysis showed that genes highly expressed in cortical

astrocytes were mainly involved in the process of cell division. It is speculated that some key genes, such as GAD2,
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EYA2, GSX2, INSM1 and GNG3, significantly highly expressed in cortical astrocytes might be related to transdif-

ferentiation. This study provides a reference for further mechanism study of regional specific astrocytes-to-neuron

conversion.
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A: cells were incubated with the labeled primary antibody (astrocyte marker GFAP, neural precursor cell marker Nestin, neuron marker Tujl) and then

incubated with FITC-labeled secondary antibody, GFAP, Nestin or Tujl positive signal is shown in green. The nucleus was colored blue by Hoechst

33342. B: proportion of cortical astrocytes expressing GFAP, Nestin or Tujl in total cells. C: proportion of hippocampus astrocytes expressing GFAP,

Nestin or Tujl in total cells. D: the expression of GFAP, Nestin, Tujl in cortical and hippocampus astrocytes detected by Western blot. AS: astrocyte;

NPC: neural progenitor cell; Converted cells: mixed cells derived from astrocyte transdifferentiation, including astrocytes and neurons.
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Fig.1 Characterization of cultured cortical and hippocampus astrocytes
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A: schematic diagram of transdifferentiation process. B: immunofluorescence staining of induced cortical and hippocampus astrocytes on day 16 and

day 24. C: proportion of cells expressing DCX or Tuj! in total cells on day 16. D: proportion of cells expressing DCX or Tujl in total cells on day 24.
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Fig.2 Astrocytes were induced into neuronal cells by VCR cocktail
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Fig.3 Differential gene expression in transcriptome sequencing between cortical and hippocampus astrocytes
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Table 1 BP enrichment analysis of highly expressed genes in cortical astrocytes

D Tt H Pl o

Term P value Count
GO:0007059 Chromosome segregation 1.18E-21 81
GO:0007067 Mitotic nuclear division 2.36E-19 107
G0:0000280 Nuclear division 1.82E-18 126
G0:0000226 Microtubule cytoskeleton organization 2.95E-17 109
GO:0098813 Nuclear chromosome segregation 7.51E-14 52
GO:0000819 Sister chromatid segregation 2.91E-12 39
G0:0000070 Mitotic sister chromatid segregation 1.22E-11 36
G0:0070507 Regulation of microtubule cytoskeleton organization 1.62E-10 42
GO:0006412 Translation 3.01E-10 100
G0:0006260 DNA replication 1.17E-09 64

R2 KEEERRARTSREEERNMEBESIEESH
Table 2 CC enrichment analysis of highly expressed genes in cortical astrocytes

b i H Pl HE

Term P value Count
GO:0098687 Chromosomal region 1.47E-20 80
GO:0000775 Chromosome, centromeric region 1.55E-19 65
GO:0000793 Condensed chromosome 1.43E-17 53
G0:0022626 Cytosolic ribosome 9.25E-17 41
GO:0000779 Condensed chromosome, centromeric region 6.04E-15 25
G0:0000776 Kinetochore 6.30E-15 46
GO0:0044391 Ribosomal subunit 3.65E-12 47
G0:0000777 Condensed chromosome kinetochore 1.08E-11 18
GO0:0022625 Cytosolic large ribosomal subunit 2.91E-10 22
GO:0005819 Spindle 5.64E-08 51

R3 HEEERREMPESREERNS FIIEESESH
Table 3 MF enrichment analysis of highly expressed genes in cortical astrocytes

b i H PiE Bt

Term P value Count
GO:0015631 Tubulin binding 1.17E-11 68
GO:0003735 Structural constituent of ribosome 5.84E-11 43
GO:0008017 Microtubule binding 4.90E-10 51
GO:0003774 Motor activity 3.53E-05 28
GO:0008094 DNA-dependent ATPase activity 8.07E-05 23
GO:0003777 Microtubule motor activity 0.000 104 18
GO:0003746 Translation elongation factor activity 0.000 203 8
GO:0016887 ATPase activity 0.000 217 70
GO:0005198 Structural molecule activity 0.000 260 73
GO:0003682 Chromatin binding 0.000 378 80

ARG SR R TR AR E 225 743 R

(R AR, T ERATTAE 55 % 40 i 7% bt RE R 31 2 = A

TR B4 i A S sk K B FE RE ), XIS T2 3 +ig

STV o 4 i 384 B e 7 1) 5 55 ] R s e L 23 Ak Y IR AT PEF (neurodegenerative disease)f&
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