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Regulation of extracellular matrix on proliferation and differentiation of
neural stem cells

JIA Tong',LIU Xia'?, BAI Zhantao"*", YANG Liang"

(1. School of Life Sciences, Yan’an University, Shaanxi Provincial Engineering Research Center for Conservation
and Utilization of Regional Biological Resources ; 2. Yan’ an Peptide Resources Pharmaceutical Engineering Technology
Research Center, Yan’an Key Laboratory of Neuro Tumor Immunity and Stem Cells, Yan’an 716000, China)
Abstract: Extracellular matrix (ECM) , as a key component of the cell microenvironment, affects the behavior of
neural stem cells through physical and mechanical properties and biochemical signal transduction. The regulation of
proliferation and differentiation of neural stem cells (NSCs) is the core issue of neural development, injury repair
and treatment of neurodegenerative diseases. This article systematically reviews the regulatory mechanisms of the
main components of ECM and its degradation products on the proliferation, differentiation and migration of NSCs. It
focuses on the analysis of its precise regulation of NSCs proliferation, differentiation and migration through physical
scalfold function, interaction with cell surface receptors to regulate signal transduction, mechanical properties,
and release of binding growth factors, so as to promote the new understanding of ECM regulating NSCs behavior
and affecting nerve development, injury repair and neurodegenerative diseases, and provide more theoretical basis

for the application of ECM in the field of nerve repair and regenerative medicine.

Key words:neural stem cells; extracellular matrix; neurodegenerative diseases; cell therapy
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Study on the inhibitory effect of melatonin and its homologs on
Rhizoctonia solani

YANG Xiru', BAI Zhenqing', WU Jiawen', LIAN Qinggui'?,
ZHOU Lamei', SHI Beibei'”

(1. School of Life Sciences, Yan’an University, Shaanxi Key Laboratory of Research and Utilization of Resource

Plants on the Loess Plateau, Engineering Research Center of Microbial Resources Development and Green
Recycling, Yan’an 716000;2. College of Agriculture, Shihezi University, Shihezi 832003, China)

Abstract: Soreshin blight is an important soilborne disease caused by Rhizoctonia solani, which causes significant
economic losses. In this study, the inhibitory effects of melatonin, 5—methoxytryptamine and 5—methoxyindole on the
growth of R. solani were detected by the hyphal growth rate assay, the growth of hyphal were observed under an opti-
cal microscope, and the hyphal cell apoptosis and death as well as reactive oxygen species were observed. The hyphal
cells were stained with the fluorescent dye dichlorofluorescein yellow acetate (DCFH-DA). The changes in reactive
oxygen species inside the R. solani cells and the apoptosis of mycelial cells and reactive oxygen species in R. solani
were observed under a fluorescence microscope. Using Hoechst33342/PI fluorescence double staining method to
detect the changes in cell viability of R. solani after treatment with melatonin and its homologs. The results showed
that certain concentrations of melatonin, 5-methoxytryptamine and 5-methoxyindole inhibited the growth of R.
solani significantly and caused abnormal expansion of hyphal end and localized deformation. The certain concentra-
tions of melatonin, 5—methoxytryptamine and 5—methoxyindole induced apoptosis in the hyphae of R. solani, and the
apoptosis increases with increasing concentration. Additionally, they induced the accumulation of reactive oxygen spe-
cies to inhibit the growth of R. solani. Therefore, 5—methoxytryptamine and 5—methoxyindole can be selected as
functional alternatives to melatonin for plant disease control.
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