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(B8] @ EMERRES D NDD BEMALF M B Mn RENELAMRPHERE
RIS 1E RNACmMRNA) -%4/)y RNA(mIRNA) , 387= NDD LEZ PD 5 Mn MIHEZSFEERETE
HEMH,

[753%] i5F R 3NEXT GSE150696 HIEFET NDD EBE &M 2 BT mRNAs Fll Mn REA A L2
EAAREEE 4R SH-SY5Y) mRNAs ITER O, MESMERKAERE(DEGs) HITRAER
S5R2RFAATH 2 B(KEGG) BEE 2o F A miRNet B ZE TN miRNAs, 38T starBase F
miRTarBase ¥{IEE £ & mRNA-miRNA HHE fEFIX &, A Cytoscape 412 mRNA-miRNA
JHERILR, BT INNEEHERIEMLE D H(WGCNA) BB GSE77667 HIBRER S PD XEXMVIZ
1 miRNAs, FXTEE 34 mRNA-miRNA JEIE R,

[455] 72 NDD BETH K HEFM Mn REHEMPHELETE S 34 NESH DEGs, TEEE
RN EZE-17(1L-17) 558K MEBERIEE (cAMP) E S8, RA MR BHREEFER,
RIESIRETNLE R, BARMA 52 D miRNAs, £ 71 3F miRNA-mRNA B E (EA X R &
W48, WGCNA THiEH 6 MZiI0 miRNAs: hsa-let-7 i-5p. hsa-mir-155-5p. hsa-mir-219-2-3p.
hsa-mir-221-3p. hsa-mir-485-3p #1 hsa-mir-509-3-5p; E H hsa-let-7 i-5p 1 hsa-mir-155-5p X
RZAVEREA 2579 FBXW2 FlI CCL2, KEGG PHERIRT CCL2 5 IL-17 (S BERETIEX.

[4572] NDD 5§ Mn I EEMEERAUN S FIRAEVE, I-17 5 SBR o sEEE cc2
hsa-mir-155-5p 7€ Mn $83%H9 NDD F & IE/ER.
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Bioinformatics study on role of IL-17 signaling in manganese poisoning and manganese-related
neurodegenerative diseases ZHANG Junrou, ZHANG Shixuan, LI Jie, NIU Piye (School of Public
Health/Beijing Key Laboratory of Environmental Toxicology, Capital Medical University, Beijing
100069, China)

Abstract:

[Background] Manganese (Mn) is one of the environmental factors of Parkinson's disease (PD),
and long-term exposure to Mn can cause nerve damage. It is important to explore the common
mechanism of neurotoxic effects of Mn and neurodegenerative diseases (NDD), especially PD,
for early diagnosis of the disease.

[Objective] To comprehensively analyze the core messenger RNA (mRNA)-microRNAs (miRNAs)
co-expressed in frontal cortex of NDD patients and neuronal cells exposed to Mn via bioinfor-
matics, and to reveal the potential common mechanism between Mn-induced neurotoxicity and
NDD, especially PD.

[Methods] Difference of the mRNAs from frontal cortex of NDD patients (GSE150696) and human
neuroblastoma (SH-SY5Y) cells exposed to Mn were analyzed by R software; Kyoto Encyclopedia
of Genes and Genomes (KEGG) pathway analysis was performed on the overlapping differentially
expressed genes (DEGs). The miRNAs were predicted using the miRNet database, mMRNA-miRNA
interactions were identified by the starBase and miRTarBase databases, and mRNA-miRNA regu-
latory networks were constructed with Cytoscape software. The core miRNAs associated with
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PD (GSE77667) were incorporated into Weighted Gene Co-Expression Network Analysis (WGCNA) and the mRNA-miRNA regulatory network
was comparatively analyzed.

A total of 34 overlapping DEGs were identified in the frontal cortical of NDD patients and the neuronal cells exposed to Mn,
mainly enriched in interleukin-17 (IL-17) signaling pathway, cyclic adenosine monophosphate (cAMP) signaling pathway, and primary im-
munodeficiency. Based on the results of database prediction, 52 miRNAs with 71 pairs of interaction relationships were finally included
to construct the miRNA-mRNA regulatory network. Six core miRNAs were screened by WGCNA: hsa-let-7i-5p, hsa-mir-155-5p, hsa-mir-
219-2-3p, hsa-mir-221-3p, hsa-mir-485-3p, and hsa-mir-509-3-5p, among which hsa-let-7i-5p interacted with the target gene FBXW2 and
hsa-mir-155-5p interacted with the target gene CCL2. The results of the KEGG analysis indicated that CCL2 was closely related to the IL-17

signaling pathway.

There are similar molecular regulatory mechanisms involved in the neurotoxicity of Mn and NDD, and the IL-17 signaling
pathway may play a role in Mn-related NDD through CCL2 and hsa-mir-155-5p.

manganese; neurotoxicity; neurodegenerative disease; Parkinson's disease; action mechanism
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0.05) , &2 miRNAs FRIAEFZREY( |GS| > 0.2, Pg < 0.05),
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PP ERS IL-17 (FS5BEEEX(E 1D),

hsa-mir-

A
. 1.0 .
o 11 .
0 12 g
oL
+ 1.00
> ® 125
3 ® 150
-
: ® 175
® 200
i )
ot i i ot ! 1
-2 0 2 -6 -4 -2 0 2
log,FC log,FC
C NDD Mn EF e SR NES AR ILTEYIECE
o] ELEN zj“’% . Sh(PPAR) S 2B ER
ACTA2 \ HRERANER (S S @R @ RFX5
622 34 826 / PLCD4 \0'\” - ‘//HR/IGCSI ®
AR =Rk N -
! EH K (Apelin)f5 S8 a@m*gg/f.m%-mﬁ*ggmak%u,%%ﬁaém AN SRR
9 F‘%?W(A@E-RAGE)E%@%
ACTA2  ANKRD18B  ARL3 Clorfl62 PR IRSEEF (TNF)(5 S8 \\\4‘77 —
ccpC11 ccL2 EPCAM  FAR2 e /ccL2 B =17 NECTIN3 PTPRM
FBXW2 HMGCS1 JAZF1  KCNH1 BIYREFESER ./ (IL17)ESBE
MEST NMES PLCD4  PRRT2 N
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Figure 1 Analysis of DEGs and pathways in brain tissues of NDD patients and Mn-exposed neuronal cells
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Figure 2 Construction of mRNA-miRNA regulatory network
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&1 IFBIERTXRE miRNAs

Table 1 Key miRNAs in brown module

miRNAs GS Pss Py
hsa-let-7i-5p -0.456 0.025 2.020x10™
hsa-mir-155-5p -0.493 0.014 8.760x10°°
hsa-mir-219-2-3p -0.436 0.033 1.710x107°
hsa-mir-221-3p 0.407 0.049 6.658x10°°
hsa-mir-485-3p 0.414 0.044 4.235x10°°
hsa-mir-509-3-5p -0.407 0.049 2.865x10
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