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Abstract; Objective To investigate the role of BEND6 in regulating gene expression in mouse neural stem cells
(NSCs) and to explore its biological function during neural development. Methods pCMV-mScarlet ( control
group) and pCMV-mScarlet-BEND6 ( experimental group) plasmids were transiently transfected into mouse NSCs,
respectively. After 24 hours, the expression of mScarlet and mScarlet-BEND6 proteins was confirmed by the pres-
ence of red fluorescence. Total RNA was then extracted from the two groups of cells for RNA-seq. Through reference
genome alignment, quantitative analysis, differential gene expression analysis and enrichment analysis of the
sequencing data, we were able to profile the transcriptome of NSCs upon BENDG6 overexpression and to suggest a
function for mouse neural development. Results Mouse NSCs were successfully isolated for primary culture. Whole

transcriptome sequencing analysis revealed 165 differentially expressed genes after force-expressing BEND6, among
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which 102 genes were up-regulated and 63 genes were down-regulated. Enrichment analysis showed that these dif-

ferentially expressed genes were highly related to the regulation of membrane potential change, synaptic transmis-

sion, stimulation response, growth and development and other biological processes. Conclusions

BENDG6 regulates

the expression of genes related to neuronal functions in mouse NSCs, which suggests a potential mechanism in regu-

lating neuron specific biological processes during development.
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A. flow chart of culture and transfection of mouse neural stem cells; B. neural stem cells in suspension culture(x100) ;

C. schematic of mScarlet and mScarlet-BENDG6 proteins
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Fig1 Culture and transfection of mouse neural stem cells
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A. mScarlet was expressed in the nu(:leus and cytoplasm of mouse neural stem cells; B. mScarlet-BEND6 was restricted in
the nucleus of mouse neural stem cells; C. there was no significant difference in the expression of mScarlet between con-
trol and experimental group; D. the expression of mScarlet-BENDG in the experimental group was significantly higher than
that in the control group; “P<0. 001 compared with mScarlet
B 2 mScarlet #1 mScarlet-BEND6 £ 5236 28 0 %4 B8 48 40 Bl fh f R 535
Fig 2 Expression of mScarlet and mScarlet-BEND6 in experimental and control group

]
i ' |Gadd4sb |1
ZEp57 05
Sttl 0
Stmn4 —0.5
Ghps [
i ] Ooo1r131
. ! ! Fanl31b
: Cd274
+ Cnih3

L  Cepl26
. Tgpl
j——— - Socsl
Mx1
i Mx2
10} } Rasgeflb
ol - o Gml2i8
v | & - Maplb
o ‘ Kenipl
: i Grik3
Gprl7
i *up ', | DIc)x
P « stable E— Al593442
Ly - i Pcdhls
S % e down i Insyn2a
Slirk3

—log10(P value)

Dusp8
Keng3
Z£p536
R Grn1 0800
1 I ] Kencd
| = == Mobab
Caspl2
f 5100a6
Cryab
Timpl
Prrx2
Slc39a12
Cd68
log2(fold change) I[iﬂnlk‘*
ss
A Ot
Aldhlal
Palmd
33
Agt
Fnl
Freml
Gabrad
Acta2
Snedl

BEND6_1 BEND6_2 mScarlet_1 mScarlet_2
B

A. the volcano plot showing differentially expressed genes upon BEND6 overexpression; B. heatmap showing differentially
expressed genes regulated by BEND6
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Fig 3 BENDG over-expression leads to differential gene expression
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| G0:0065007: biclogical regulation

GO:0050896: response to stimulus

GO:0040007: growth

GO:0048518: positive regulation of biological process
GO:0008152: metabolic process

GO:0051179: localization

GO:0032502: developmental process

GO:0023052: signaling

GO:0002376: immune system process

GO:0048519: negative regulation of biological process
GO:0009987: cellular process

GO:0032501: multicellular organismal process
GO:0050789: regulation of biological process
GO:0044419: biological process involved in interspecies interaction

the top gene ontology biological processes

further relationships between the enriched terms

B

M regulation of membrane potental
M cellular response to interferon-beta
M developmental growth
M positive regulaton of peptidyl-serine phosphorylation
W inflammatory response
response to metalion
B ECM proteoglycans
neuronal system
M reguladon of endopeptidase acdvity
chemical synaptic transmission
dopaminergic neurogenesis
positive regulation of neuron differentiation
| connective tissue development
regulation of type 2 immune response
negative regulation of cell differentiation
regulation of nervous system process
regulation of insulin receptor signaling pathway
ear morphogenesis
W taste ransduction -Mus musculus(house mouse)
regulation of microtubule polymerization or depolyme

A. funcitonal annotation of differentially expressed genes upon BENDG6 over-expression; B. biological relationship

between the enriched terms
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Fig 4 Functional enrichment analysis of differentially expressed genes
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