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Introduction

Changes in DRG after nerve injury involve
neuronal damage, apoptosis, pain
transmission, and activation of regenerative
programs. It is unclear which genes and
microRNAs may play a major role in this
process. Therefore, this study performed a
meta-analysis of previously published gene
expression data to reveal the potential
microRNA-mRNA network in dorsal root
ganglia (DRG) after peripheral nerve injury.

Results

1698 records identified through

database searching

l

1687 non-DRG or peripheral nerve injury

sequencing records removed

| I Screening J | Identification |

\
| 11 records screened | —— > |6 records excluded

records excluded:
-3 non-mRNA datasets
(micro RNA, IncRNA)

-1 datasets with insufficient

|5 records assesed for eligibility |

Eligibility

samples (< 3 for each group)

-1 dataset with injury

S records included in quantitative duration out of one month

Included

synthcsis (meta-analysis) -1 dataset with chronic

constriction injury

GO terms for upregulated genes
BP CC MF

GO:0044707~single-multicellular organism process
GO:0006950~response to stress
GO:0048518~positive regulation of biological process
GO:0044767~single-organism developmental process
GO:0048731~system development

GO:0048731~system development
GO:0044421~extracellular region part
GO0:0031988~membrane-bounded vesicle
GO0:0070062~extracellular exosome
GO:0005576~extracellular region

GO:0005515~protein binding
GO:0050839~cell adhesion molecule binding
GO:0032403~protein complex binding
GO:0005488~binding
GO:0050840~extracellular matrix binding
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GO analysis of these DEGs showed that functions of the upregulated genes in DRG after PNI were
mainly concentrated in protein activity and cell secretion. The downregulated gene functions were
mainly concentrated in the activity of ion channels as well as synaptic and neuronal development.

S emim?

Ankedt3d N \
e Nwwm.‘uuldmwnw'umzsmb \

Ma2b Ora [éx
[ . Pacsi \7>\\ )
™ 2 Fada 50
Pechd | Cibpay o %
byt | ]
200367 phactrz madf_y, 1 bt
s e et

L1 Lrp3 Vstm2t |y
o6 LsP1 | il

SHoa: &
Cnf \PPRI N Colfeaf Hen2
tp -ﬁvl \}\
g ez
o
13

The DEGs obtained from the meta-analysis were used
to construct the protein-protein interaction (PPI)
network, the depth of color was proportional to the
degree of protein interaction. The core proteins of the
top3 functional modules clustered in PPI were Cybb,
Rps20, and Nrnl. Most of these proteins function in
apoptosis, immunity, inflammation, and
neurotransmitters.
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Methods

*  Wesearched S mRNA and 3 microRNA
expression data sets, obtained differentially
expressed genes (DEGs) and miRNAs,
determined the biological pathways.
We predicted new microRNA-mRNA
interactions.
We verified these hub mRNA and miRNA in
rats by qRT-PCR

Upregulated mRNAs B Downregulated mRNAs

Dataset 1 Dataset 1

Dataset 2

Five gene expression databases of DRG after PNI
were included, and Meta-analysis of five DRG gene
expression databases revealed 211 upregulated
mRNAs and 236 downregulated mRNAs.

GO terms for downregulated genes
BP CC MF

GO:0007399~nervous system development
G0:0044708~single-organism behavior
GO:1902578~single-organism localization
GO:0048858~cell projection morphogenesis
GO0:0044765~single-organism transport

GO:0043209~myelin sheath
GO:0045202~synapse
GO:0097458~neuron part
GO:0043005~neuron projection
GO:0044456~synapse part

GO:0005261~cation channel activity
GO0:0005216~ion channel activity
GO:0015267~channel activity
GO:0022803~passive transmembrane transporter activity R ~
GO:0008324~cation transmembrane transporter activity Logl0(p-value)
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A Upregulated microRNAs B Downregulated microRNAs
Denl4 Denl4

/ . ’\\ miR-30c-1
miR-500

/ 10 \

Cl \‘

miR-551b

Den4 - Den7

Up-MicroRNA / Down-gene Down-MicroRNA / Up-gene
miR-21 /Hmg20a miR-30c-1/Rhoq

miR-21 / Sle25a46 miR-30c-1/ Crem
miR-21/Etvl miR-500/ Sema3c

miR-21/ Adss miR-551b/ Cdc42se2
miR-21/Mat2b miR-551b/Agm

miR-21 / Frs2 miR-551b/Nln

miR-21 /Hs3st2 miR-551b/Btgl

miR-221 / Ube2qll miR-551b / Marcks

miR-221 /Hmg20a

After taking the intersection of microRNA expression
databases, we found two upregulated microRNAs
(miR-21, miR-221) and three downregulated
microRNAs (miR-30C-1, miR-500, miR-551b). We
revealed 9 pairs of up-microRNA/down-gene
interactions and 8 pairs of down-microRNA/up-gene
interactions.

*  We identified several genes playing an important role in the regulation of neuropathic pain and
nerve regeneration, including Egfr, Ptprc, Timpl, Snap2S, Tyrobp, Itgh2, Casp3, Cd68, Cybb, and

Csflr.

We further predicted new microRNA-mRNA interactions, such as miR-21/Hmg20a, miR-
221/Ube2qll, miR-30c-1/Rhoq, miR-500/Sema3c, and miR-551b/Cdc42se2, which may be important
regulatory nodes.
We verified these hub mRNA and miRNA in rats by qRT-PCR.




