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Identification of key genes and potential targets in nephroblastoma

based on RNA expression microarray
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Abstract: This study was aim to identify gene signatures and potential therapeutic target in nephroblas-
toma. Microarrays GSE11151 and GSE53224 were downloaded from GEO database. 57 Wilms tumor
and 5 normal tissues profiles were screened by GO and KEGG enrichment analysis, and protein-protein
interaction (PPI) network of the differentially expressed genes (DEGs) was constructed. In total, 404
DEGs were identified, including 385 up-regulated genes and 19 down-regulated genes. The biological
processes of GO functional enrichment showed that up-regulated DEGs significantly involved in immune
response, immune system process, and leukocyte cell-cell adhesion; while the down-regulated DEGS
were related to excretion, metanephros development, and nephron development. In KEGG analysis, the
DEGs were enriched in neuroactive ligand-receptor interaction, T cell receptor signaling pathway, and
Chemokine signaling pathway. Five genes were identified as hub nodes from the PPI network, including
PMCH, CCR5, CCR7, RGS1 and KNG1, which were mostly associated with Chemokine signaling path-
way, G-protein coupled signaling pathway, and involved in shaping tumor microenvironment. In conclu-
sion, the DEGs, particular hub genes, play significant roles in the development of nephroblastoma and
might be the underlying target and diagnostic biomarkers for the treatment of nephroblastoma.
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"5RJ: 41 0 9% (Nephroblastoma), ¥ Ff Wilms
TR T — PP UL AR E R R AR T 15 A S
DLFWILE LEVE BEHLEFERFELA KX
B 2t ZAR G RIR & TS B4 (14 L 3 9% 491
FAEAAIG R E &5 3 8020, SR H3R i7 F BHRIH L
FARYVIBR A L OF 8 ALY VBT . A7 -7 G
IR A Iy -a 0 N N /7 N N (1 RN 2
g HR P I BR U2 4K T R ) R O B fE R
AR5 722 B U U s 5 A B B Ry BR AL TRt X
T NBE U 2R 4 L R B o A ST Yy
)7 FBOUFAE @A, fEEE CRISPR/Cas9 %
K 4 B AR L N TAB M i ik & PR 32 6 T 240 j 4
PEST 1 DA RGE FC AR B AR 1Y & Ji R o i JE R AR )
SEPT IR T LU R A T B R A0 R B e

Bifi 25 — AW & R L & R Y b g b 2 A
FEIR IT FE A58 A5 5 0 i $E. Wegert™ FI Yusen-
ko™ T I AG I 1 22 i B U i 9T v i R 1Y 22 S
FIKN BT A IR B R A R S O R SR R
IR 2% S RN 2 S R TR R) B B R L AR IR 9038 o Lk 1 RE
I 9 55 T B R AR A R] 3 PR Gk SO A b T 22
S B DR R 2 S5 B R T Ak 1 OC B %L T B R B
V3 A1 0 0 ) SR B TR AR 9% 45 SR A B T i B
AN A 0 B B2 LR A AR AL JE X T RAS B AR
SVRYT Bl R A2 W B LA 5 .

2 MEIITE

2.1 # #®

BBk 40 i 9 RNA 3k 45 A GSE11151 #l
GSE53224 48 tH GEO % #i B¢ (GEO, https://
www. ncbi. nlm. nih. gov/geo/) 3k 5. H
GSE53224 4 & 53 i 5 &F 40 Jfs 58 #£ A, GSE
11151 4 2 B IE 3 M ARG B IERE AR (3 4] IE % 1Y
BN B EREA (4 B BEA MR R A K 2 R B E
JUE SR8 A AR Gk SR GR L i T GPLST70 8 o
& K U133 Plus 2.0 Array 58 /%.
2.2 /%
2.2.1 HFERALEEEFARBL ARPFITEI
O R IE B R AS R R A B R R AL R R/
Bioconductor %% 4 C(https://www. bioconductor.
org/) XM AT RAM 0 — £k &b 3. i B8 4 Ry
A IEE B RN B R AR IE R 0 IR G B AR AR
F R FE A, I 38 57 GENE-E #5419 ¢ £ 35 4> b7

X REA AT 0 18 22 S BE PR, Horp P<<0. 01 AT | Fold
Change|=1. 5 1 Ry i BE AR 1fE.

2.2.2 2F LA GO 54 KEGG 24 H)
I DAVID 7F £k %t #% 2 Chttps://david. nciferf.
gov/) HIT 2 F I GO 43 F1 KEGG il % 43 ¥
2.2.3 ZAOZVERMBOMERT LS $HE
SPEER L E A F L E STRING (http://string-db.
org/ D TELBHE AR Al FE R T 0. 4 B9 H BAE
¥ i1t Cytoscape $R 442 il & (A AR M 453315
HOCHE L[ L 12 H] Cytoscape H MCODE #fi 44 Ji
F E AR S I 468 5 BT i 9 % 1 2 2 30 i

3 HRSHMH

3.1 EREAMIE

Shy 5 5 bR 5 E R 2H 4R R PR 22 SRR
AR SR e 96 A AR 1 i PR 3R GA 4 2R 20 il IR i E
ZHAURN RN TE 2 ZUR 08 B A L, 8T T 2
RRCE RO PRV SR Y (VY IUE iSRS NI 6
ZURM L BB A ML A 1084 > s BRI AN 177
AR PR TS MR G IE R A 20 L, B R 4 R R
WA 723 A LKA 34 AT I SE P G i 4 A
WAL ECHE TR AT R AT 404 ASSEEFE BT oA
AR A, Horh R BEP 385 A4S, TN AR 19
AN D).
3.2 GO 47 #1 KEGG 4 #ff

FIH DAVID 754 T 5 X5 W 44 % Lt A 45 4
[F] a4 ) 404 4> 22 AR R B #E 4T GO 434 )
KEGG 7p#r. 25 R AW B EN F L ESE T 5%
P8 SR O B A W 2 R AR R R R E R AR T
SrUAFNE R K B A G R AE Y e R (3R DL
KEGG 43t 48 75 22 5 1k 3 3K 3 K b S &5 5 1%
B IE P T A0 M SZ AR AR 5 5E B L A Y 15 S 0
FELZAFTEMGR 2.
3.3 ZEBEEMBRI ML

T STRING 3k 4 (19 8 71 5 AF B dla . A
Cytoscape 73 H 2 F LA [ 26 /R 4 5 S R JE L 75
FOCHE 10 ASFHEP LA E A5 52016 A, Hrh SCBCRE B2
B 905 AT SAE R & B AL B pro-melanin
concentrating hormone (PMCH), C-C motif che-
mokine receptor 5 (CCR5), C-C motif chemokine
receptor 7 (CCR7), regulator of G-protein signa-
ling 1 (RGS1), kininogen 1 (KNG1). itk ). A< Wf
FEIEA I 4T T MCODE 743 K T 3 H35 A%k
RT 4 P E A AR MY (K 2,4 3).
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Fig.1 The statistic analysis of DEGs with similar trend
Group A: Tumor Vs Adult normal kidney, Group B:
Tumor Vs Fetal normal kidney
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Tab.1 GO analysis of DEGs in Willms tumor
251 M PE
GO:0006955~immune response 55 1.60E-11

GO:0050776~regulation of immune response 36 8. 19E-09

GO:0002682~regulation of immune

44 5, 25E-07
system process
GO:0007159~leukocyte cell-cell adhesion 23 7.57E-07
G0:0045321~leukocyte activation 29  7.76E-07
GO:0007588~excretion 5 1. 38E-07
GO:0001656~metanephros development 4 3. 14E-05
GO:0072009~nephron epithelium development 4 5. 91E-05
GO:0072243~metanephric nephron epithelium 3 8. 09E-05
development

4 1. 16E-04

G0:0072006 ~nephron development

®2 BE4EEERERE KEGG S
Tab.2 KEGG pathway enrichment of DEGs in Willms tumor

2 P1{H B 44
Neuroactive ligand-receptor interaction 5.29E-03 CRISLEEIE G ERIEEERS S CHIENA L CRME
HTR5A, NTSR1, PRLHR, GRIN3B
T cell receptor signaling pathway 7.35E-03 CD247, CD28, MAP3K8, ITK, PTPRC, PPP3R1
Chemokine signaling pathway 2. 27E-02 CCL18, CXCL13, CCR5, CCR7, CXCL11, CXCL3, ITK
Viral myocarditis 2. 98E-02 MYH6, CD86, CD28, ITGAL
Toll-like receptor signaling pathway 3.68E-02 Ifnal0, CD86, CXCL11, MAP3KS8, TLRS

cxcL11 — HTRSA

cpse
B / \
ITGAL
PTPRC
cD3s
CcD247
B2EaZHTMEL
A FI B 8 A AR R 4%
Fig.2 Sub-network from the protein-protein interac-

tion network
Based on STRING database and Cytoscape Network Analyzer
tool, the sub-networks, A and B, were obtained.

4 7 e

AR SR b BEAS 100 R a5 R 0 0 5 IR T
HANIE B H LY 8BS A FL 2 Y 25
PR LD 404 A4S, Hoh 4L 65 385 A b 9 B K FI
19 AT R, GO r#r o b 25 4T
B S RH DGR N R A B AR T WA LA KB R
MR, KEGG g m Z mERILEN S5
2T AL 2830 B T 40 M 32 AR A5 550 % L #a 1k 1A
TR T L X B g5 IR R A B A ) e AR A
' I 40 R 1 0 R R B A — B

A EAE AT T 5 AN G R AL
i PMCH, CCR5, CCR7, KNGI1 LI & RGS.
PMCH 1}y §if I 25 [, B8 2o 21 2158 5 7k 5% fL i
H: il BB {6 & BB 4 & (melanin-concentrating hor-
mone, MCH) | #ff & k-4 2 fR- 7 % 2 IR (neu-
ropeptide-glutamic acid-isoleucine, NEI) FI fff £
-H & B4 & B8 (neuropeptide-glycine-glutamic
acid, NGE). 15 I8 ¥ 5tk T 9 v o i e 352 31 78 b 12
4 1) PMCH 3% A5 3l % 5 8 & 19 £7 5 % U) A1
SCH L Kiadi A1 AT BA A S g T A ik 1 8 MCH
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Tab. 3 Pathway analysis of DEGs in sub-network
DAZES Bl FDR Eq7
G tei led cor signali th L 42E11 CCR5,CCR7,CXCL11,CXCL13,CXCL3,FPR3,GPR18,
~brotein ¢ .d rece siona p ; . ~
protem coupled receptor signaiing pathway GRM6, HCAR3, HTRIF,PMCH, RGS1, TAS2R5
chemokine-mediated signaling pathway 5.12E-07 CCR5,CCR7,CXCL11,CXCL13,CXCL3
A leukocyte chemotaxis 2. 72E-05 CCR5,CCR7,CXCL11,CXCL13,CXCL3
positive regulation of leukocyte chemotaxis 0. 000464 CCR7,CXCL11,CXCL13,CXCL3
inflammatory response 0.000464 CCR5.CCR7,CXCL11,CXCL13,CXCL3,KNG1
positive regulation of lymphocyte proliferation 1. 75E-05 CD38,CD86,ITGAL,PTPRC
positive regulation of lymphocyte activation 0. 000107 CD247,CD38,ITGAL,PTPRC
B immune response-activating signal transduction 0.000493 CD247,CD38,CD86,PTPRC
i . response-regulating cell surface rece
u'nmut'u response-regulating cell surface receptor 0. 000493 CD247.CD38.CD86. PTPRC
signaling pathway
positive regulation of T cell proliferation 0.000493 CD86,ITGAL,PTPRC

F—AFHHE CCR5 FH HIV B R K
JIE 20 T S0 B A9 2 B CCRS 410581 ) Bl L Ak e 83 2
KA. CCL5/CCR5 & #atk N 7/ S i s
5 S 5 I WL W R B A B il
CCR5 fE 14 K& SOCS3 #l PIAS3 (¥ - ¥4, 14 5%
STATS /K-, 4 #F T 40 5 7 A4, 3 i 5 i g
AR AE T R CCRS D) BE M 61 Y Kz 40 M 1T 7
I AE A B AR R M 7 R TR 40 i R o CCR5S
LR AKT 0% 15 5 40 i 3 s A 22 5
—J7 i, CCL3-CCR5 fg 1 MMP-9 1 HGF #
K B Bh 20 M RN R £ 2 A0 I A R s e O R
LT R I B B L AR AL P CCRS & 3
IKLCERE T LT T 40 M it
CCRS £ 1] B WL #8816 7 1 L —HE A1

FLF CCR5,CCR 7 .3 5 [ i B A 55 1)
TER . AE Sk SR . CCR7 e F PISK 3 4 i
JF%5 5 ERKL/2 Al INK B g 1k >k 3 58 99 =
Zgl1m18] CCL21/CCR7 i i #% k. MMPs & VEGF-D
FEIKFIYE T Bax,Bel2 A 7K S-SR AR UE B g & ARt
KNGI [/ ¥ 2 5 40 1 {= 28 #F £2. Hatoh I B\ & B
KNG1 25 f&——HMWK [ 5 *5- ) e 55 58 0% 1 i1 e
JE /B % B A 5 10 AN RS I RN AR 2B H A
HMWK 5§ £z 1 (1 22 3 Ik 58 3 5 i T 788 400 A 1) 12
78 IR AT R 5 0 A A L A A SCRIF g 4
R KNG 23K I/ 4 2 A5 . 17 3% 5 5 2 B 21
Mg KNG 5728 A AH >

RGS1 W 5 fib 8 Ha 328 0k % A7 DG, 38 23 7 il
CXCL12 4 § # AKT % 1k f1 i 7% CCR7 5 CX-
CR4™  RGS1 1l e v Vi P 915 T 200 B 1 3 5.

1M RGSL A 45 Al 722 4R U)o 94k 0 48 A 1 B A o S [ 1)
SO A TR A Y B RGS1 RIE Ry 45 H M 6
I TE AR A I ELTE Z2 R i vh ey 22380

PRI o I 3 > S S L PR T R 38 ) e IO 5 5
M) - 0 D %) e A 5 . A A LA T I 45 0 B A
TR B SE ) 2 2 KB TR A . G A
R AZ AR 538 1% R A IR A 5 B 15 53 B f 28
084 By T IR e B IO R Y U DGR A 2 AR

25 F PR A SO A 43 A 57 ) Wilms i 8 Fl
5 I IE B A O 2R 1 22 R AR 404 A4S, JF
Mo 3% PMCH, CCR5, CCR7, KNG1 1 RGS1
FACHE B . 3X 5 A OC B L Y AT e AR B BE A0 i
Jed 1Y) A e J et R vh oA o VR T O AT RE R R I
PRIGIT T2 W7 110 Vs 7 0 . (H 30 20 35 PR 7 B E 40
Je TP D) BB AT T 2E — 2 i B 5 IR 52
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