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Abstract

Objective: The expression profiles of substantia nigra in Parkinson'’s disease were analyzed by using
bioinformatics identifying novel genetic targets. Methods: All biological data before March 22, 2020

» o«

related to “Parkinson’s disease”, “tissue”, “Expression profiles” and “homo sapiens” were down-
loaded from the Gene Expression Omnibus (GEO) database. Then GEO2R, DAVID, STRING, and Cy-
toscape software were used for data analysis. Results: According to the search conditions, two data
sets were obtained, GSE42966 (3 in the control group, 6 in the PD group) and GSE49036 (8 in the
control group, 7 in the PD group). From these two datasets 632 and 1247, differentially expressed
genes were identified, respectively. There were a total of 92 differentially expressed genes in these
two datasets, among which 49 genes were up-regulated and 43 genes were down-regulated. In addi-
tion, according to the analysis of the KEGG pathway, the signaling pathways are mainly concentrated
in the signals of bacterial invasion of epithelial cells, neurotrophin signaling pathway, axon guidance
and MAPK signaling pathway. The PPI network was established through the STRING website and
then analyzed through Cytoscape software. Ten genes including NTRK3, BDNF, GAB1, PCSK1, CHURC1,
GFRA1, SHC4, DOK6, ASPA and ZEB2 were identified as the hub genes for PD. Conclusions: Through
the combined bioinformatics analysis of the two data sets, 10 hub genes related to Parkinson’s dis-
ease were identified, which may provide new ideas for the research of molecular pathways of Par-
kinson’s disease and the clinical treatment of Parkinson’s disease.
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Figure 1. Data processing and analysis process
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BT R, DLR A SEEG 268 T 1 2 S R IA S5 [ (differentially expressed genes, DEGs). TERA IR H, &
I EHE 5L, 4% GSE42966 Al GSE49036, #£f3 | DEGs. 4i%#% DEGs I, i RGKIEINFHE
JEA P <0.05, 53BN 1.3, GSE42966 ¥4 /2 H Agilent-014850 Whole Human Genome Microarray 4
x 44K G4112F #4743 M7 1) GSE49036 4 4 /& FI[HG-U133_Plus 2] Affymetrix Human Genome U133 Plus
2.0 Array 73 M.
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Figure 2. Volcano diagram of differential gene expression in two datasets
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Figure 3. Wayne diagram of up-regulation and down-regulation of genes in two datasets
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Figure 4. Analysis of biological processes and KEGG signaling pathway
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I L[R5 X 28 TR G R (1) 22 /0 AT PPT 28 (1 10 MR IR %552 4 PD Rk 32 GBI IR, i —ANSE R R
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RAREIL,

Figure 5. PPI network analysis and seed gene screening
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W &ARFERN—FZRT 60 & LA LZFENIIBEME RGURITHEGR, WS 2030 4, K
NECK N 870 73 EFHE 930 3, JHERIE T E 4 NRIAEE[12]. HET PD AR HLEI A B . IR L
FEELEERSE, NUEEME LR B S EATE i W PD B MKE . R ThRERRRG . EAk
L R RBAE R SR 2 i PD IR AE[13]0 RBEIR WA R AW SR R 22—, DR e A
B[ 1455 5 5 15 T 3k RHR G B 2 L R RE A 2 T AR

A SRS A PG B2 T Tk, X PD AR ROEE N BT SUEAT N 4 BT B PR A B S
GSE42966 F11 GSE49036 BEATHC A 404, FEWFFTH RINILRIE 22 B 92 4y, Horh 49 NEEI L E
W, 43 MEFEFRIE T, XEZEREREMESEREOESER. MRS M. MAPK F5@EES T E
o HTIXTANEEBLE PPL N T m BERIA, Rk pE %5 8 PD A oGk, 4% NTRK3.
SHC4. BDNF. CHURCI. GABI. GFRAl. ASPA. PCSK1. DOK6 F1 ZEB2.

MEEFREARTENERKE TR —R, EMERETREEEEMEN, SR TRMER
GUIIAE S DL RANF R 4 RE, AR SR A E R R AT B p s HEWEA[15]. &
EARGHMEEFRE T (NGF). M4 EFFEANTI). MEEMSE 77 BDNR) A S E 7= E A
4/5(NT4/S)2H R . XL LR 8 F7 8 [ ] DUFIY & P88 77 M BN B BBF(NTRK) 32 AR 45 &, NTRK 3244 0]
PLIOH MAPK A PI3K M AR 4 A A7 35 5204k 16]. 150KD FL-NTRK3 #1 50KD TR-NTRK3 /& NTRK3
NP AEE PRI R[17]. AW R XSS PD. AD Fl ALS 76 A (AP ZB 47 PR 505 AT Bl AN 28 i m] 4
P K[18]. 24iHid miRNA 11 TR-NTRK3 B, 44 520 40 i B AN 240 -5 4R S A4 [ 19 78 K BRI e i
PR R I NTRK3 SE R A P AR (1 OGR4 NTRK3 Iy, ml (@ iwh 28 ff AE Al 2 mT 90 4
[20]. BDNF {EN—Fpp& g 287, HIEES . . H— TR, SoRME. bk 355y
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AL (216 BIF TR IUAE 8 AR 8858 i o A0 IR oW %% 5] BDNF PRI R . A1 BERLEE W], PD o1 BDNF
R PRI RE T2 o- A R ORI BAR, 02 AL A R 22]. YUER/N B én%E BDNF ik 5 5 2%
SHZ EERMA T ER[23]. £ MPTP /NRABE Y, RIS BDNF Rik 50, Z%f# 7 MPTP s
U Ii2 B 15 [24]. GDNF £ % il BDNF 28BL¥I1E L, 75 6-OHDA K BB AL, SOIR A A4 8 A7 73 5 GDNF
Jeis A MR A 278 FRIK T 5244 1 (glial cell line derived neurotrophic factor a1, GFRA1)R A=, 1
Iy BEASCIRR TH ik, GFRAL 204 TH B AL £([25]. GAB1 (GRB2 & A 1) —MEH
g, HAOCE BB NGF @A B 412 RBCR)K Fif(E 5 F k. DOK-6 /& p62DOK FK ik H
Dok-4/5 W — TR G, AT 5L R IAE DOK-6 1EHHXIE KRG mikik, DOK-6 AJLAEKA GFRA1
LR RIS A [26]

Table 1. List of genes identified with Parkinson

F* 1. EEMESHERARNERTIR

B S AL SR
NTRK3 SH-SY5Y T Esteban PF, %4[19]
BDNF CS57BL/6 /N (MPTP) A Ji C, Xue G F £[22] [24]
GFRALI SD K fi(6-OHDA) A Kasanga EA %[25]
GABI PD &35 (iPSC) T Aflaki E, %5[29]

TEMAL AR R BT T SURMA L LR AR 4 S BB i R %, AW A& PCR K8 T
W SUIRIA 2 I REFRAL T 71 ZEB2, SIRA TG E R &M 7 ZEB2 #H—¥, ZEB2 &% 5ifg S
LMK E . KT GABA REFHZ TG, THRME RARERINTE K. £ ZEB2 FEMm bR/ R I ZEB2 H
HiAASUIRAZ B L REF T A1 [27] (28] GABI JE K Y i v B A8 A MEAN TR RS, 2% RAR e 2k
IhAeRS 2 SEUABER N RERENG . RIE GAB1 RAZFIANIIE R I T 2Rk Th RE Fhs A4 257 a5 R 1,
XERIR BIRRE T PD R AE[29].

PATEA 45 R PIX 10 /N5 PD R AR G (R mT R 32 Bl I ph 28 IR R S 5l g . fh
KRG PA K MAPK 15 5 I8 % S5 200 4 2 LKA A T A S0 T. CfE 15 WA A0 A G 2R K an
1 FR, SRMHREE FEAEER S PD X RIEATH M2 E/D . PD RA R —NEIRMIERE, A% E
R T RS2 PD 2 Wi FRIA T (I RS 2, X T F0N PD IR FEFefit T BB ..

E&InE
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