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Core genes and immune cell infiltration of clear cell sarcoma of the kidney: a bioinformatics analysis
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[ Abstract] Objective To identify the core genes of clear cell sarcoma of the kidney (CCSK) based on the Gene
Expression Omnibus (GEO) database, and to analyze the immune cell infiltration between tumor and normal tissues, so as to
provide a new direction for the diagnosis and treatment of CCSK. Methods Combined analysis of GSE49972 and GSE2712
datasets from GEO database was performed to screen the differentially expressed genes between CCSK and normal embryonic
kidney tissues. The Gene Ontology (GO) function and Kyoto Encyclopedia of Genes and Genomes (KEGG) signaling
pathway enrichment analyses of the differentially expressed genes were performed and the protein-protein interaction network
was constructed to identify the core genes of CCSK. Meanwhile, the immune cell infiltration of CCSK and normal embryonic
kidney tissues was analyzed. Results A total of 740 differentially expressed genes were screened out, and the GO function
analysis showed that these genes were enriched in the extracellular structure organization, collagen-containing extracellular
matrix, cell adhesion molecule binding and so on. The KEGG signaling pathway analysis showed that the major signaling
pathways involved in differentially expressed genes mainly included in phosphatidylinositol 3-kinase/protein kinase B
(PI3K/Akt) signaling pathway, trancriptional misregulation in cancer, focal adhesion, calcium signaling pathway and
proteoglycans in cancer. The protein-protein interaction network analysis showed that claudin family and cadherin family had
large weighted values in the core modules. The immunity cell infiltration analysis showed that the infiltration of most immune
cells was low in CCSK tissues, but the infiltration of CD4 T cells was relatively high. Conclusion Claudin and cadherin
pathways and core genes play an important role in CCSK and can be potential therapeutic targets. The combination of immune

checkpoints and specific kinase inhibitors may improve the immunotherapeutic effect of CCSK.

[4FsEE] 2020-11-05 [(#ZHH] 2021-01-04

[E€mB] EZRAREEEESE(81872074), HiGHAHEAHITT11XI( 11951500 ). Supported by National Natural Science Foundation of China
(81872074) and Science and Technology Innovation Action Program of Shanghai (11951500).

[EEfEIN] TLER, Wi+t E-mail: czjiangaimin@smmu.edu.cn; T 2FR, i+, FIAEEIH . E-mail: wanganbangez@163.com

AL 5 —1E# ( Co-first authors ).

i fE1EH ( Corresponding author ). Tel: 021-81886813, E-mail: wanglinhui@smmu.edu.cn



.« 504 »

W TEE R 20214E5 H L 42 3%

[Key words| kidney neoplasms; clear cell sarcoma; claudin; cadherins; immune cell infiltration

7 AL A ( clear cell sarcoma of the kidney,
CCSK) Z4¥ 3 X LU N ILE P &SN, &)L B h e
TORE RN Bl CCSKTE A B g
Jr o5 LA AT, 3 A i N LR s G A B 4
I« FLIIR S 20 R A e o 2 e . T A PRJREAE
AR RAE CCSK 9 3R 45 B BF 20 IR A%, Lk
bR, SERNSWRME, BRIz kA
Jay Bk R B AL R L CCSK I PR 7 e 3
SRR gL, DAUERK . B8R . RSB A
PRZ UL, WKt | BEE BRI . A (AR IR
SEFEMR ALY . CCSK HIIRYT 7 58 A T RIE ATk
eyl E, ZRGREBUGH2Z, BRI Xt
CCSK MR M2y hn i, Ak, CCSKMIRYT
T —, SR 2, A R JR R
JE SRS ) R TS 25, PRI R iR R R B Y
BT TB . AR ARBEIRST B4R IR Gy B 1L
THT N, FIRIT I EAE LB b B T BT
2, {HXT CCSK A7 50 A WARIE . ASHIFSY 8 1k XF
FERF IR 4% ( Gene Expression Omnibus, GEO )
B4 e vh GSE49972 K GSE2712 348 46 i 6 4 43
Mr, %58 CCSK ¢ S MEbR & W) M A5 5 i, LA
i CCSK By RIS Wi fib 2k & IF it — 20l ad x)
CCSK 6033 20 ff 12 Wi F2 B () P4, 40 Bir CCSK i
TR AL, Ty CCSK ¥&Y T H L L

1 #RFTE

1.1 % &R A &2 NGEO B FE T #
GSE49972 ##E4E ( Tllumina HumanHT-12 V4.0 .05 F,
i Jenny 1L, F1HE 22 4~ CCSK 4 SUREAS RN 4 4~
TEH IR HSUREA ) 1 GSE2712 $dli4E ( Affymetrix
Human Genome U133A it i, i Elizabeth 253241, 3
5 18 1> CCSK HLVREA K 3 MEH IR HLREA ) |
i R 3.6.3 A4 limma BT T SCE, 2K
Pizeid log, #AL ™ JE TR E0 T
12 ZF&EERESAH FIH limma X} GSE49972
S GSE2712 B A £ 47 43 B, R Bk RNk 56 3 B
CCSK ZH 23 Al IE & IR B 2 40 22 ) B 35 TR UK O 22 57
([log, 25458 |>1 H P<<0.01) , 3KHL 2 MRS
(2= FGRIEN, SRIFX 2= RSN, HF
JE S DI RE B B2 4B SR 15— B8 1B EAE
LR

[ Acad J Sec Mil Med Univ, 2021, 42(5): 503-511]

13 # kb5 i % 5 A Al JHR3.63 8 F
clusterProfiler £ % 2% 5 3% ik J& A i 47 56 A A {4
( Gene Ontology, GO) Hjfgsr#r, JEFa#fstn Y
FEH2H H B4 (Kyoto Encyclopedia of Genes and
Genomes, KEGG ) X CCSK AR X BT 4007 11
14 ZFak-EaRmaER Mg KB
By 25 IR EL R 5 A STRING ZE 1B, 124 ¢
HREE (>0.8) #RBOOCHR BB R 1y 25 7 3Rk HE A
538 13 Cytoscape {4 H' CytoHubba 37 4 i A -
U RO ARG
15 fsxsmiiziEad  FIHIR 3.6.3 8k GSVA
£ %F GSE49972 J GSE2712 % 4% 4 1 A CCSK 41
SURN IE & R 5 20 21317 5 58 A M= v 4 Mr .. H
R 3.6.3 ¥ f|: pheatmap {22 il 4 122 41 i 12 11 #A 4],
JH ggplot2 43 53 At P 20 [H] 0 92 122 Vi 40 e 22 &%,
corplot £2 il F 5 4 i1 1Y SCHK ]
1.6 %tz R SPSS 22.0 A FE T4+
I3 ATT, PHEH R 22 5 o0 ok A ST FEAS ¢ K 5, f s
121 4 2 (8] 19 5 22 K Spearman B AH & 737 o
KK fE (o) 24 0.05,

2 # R

2.1 EZFEREKABE LR CCSKHLHIEHR
JS B 21 21 2 [) (1) 22 S 3R 3K S5 R i GSE49972 %4
RIS 1793 4, Hh GSE2712 B4 #r nl 15
1565 1>, XFix 2 EH 4 25 S Rk FE PR e 4,
LFRAT 740 4~ H[R] 22 S FIRFEH (300 4~ EIHIERH
440 A~ FIRFEH ) TSRS T,

22 £ F &KW GO AKEGG B %G &
o> it clusterProfiler f% 740 22 R A LA
AT GO TIREA T, RS A Yr2eal fE . 4
BT K T IR 3 A, R 25 AR B R AR
FEN SNSRI UL ARSI JF LT . 4 B 43
TEEEEIRERE |, KEGG i B0 B 5 iR,
ZRRHRIENS 5 FE(F S E M ET PBK/
Akt (5 5E . MR SR RE . RERE . SR TR
SR AR E A 2R (B 1) .

23 EFAZARZOR-EORMEIEARNL
oA BERFIREN ST A string A B, ik
BEOCHREE > 0.8 M EAEE M, Bifk/EmEAFA
Cytoscape X fF P AT H RS, MEIE AR - HE



555 W VLR R, AR SET AR B W I8 A0 ML PR AU A PR R S e A i)

* 505 -

A EAER ML (K 2A) . {8 CytoHubba 14
AR BT — 8 1 SR EAE 48 04T I 28 B

PAFZ OB (2B ) |, Hrh 9B 158075 [claudin
(CLDN) 10, CLDN3, CLDN8, CLDNI11] f145%k

%R 140 [ cadherin (CDH ) 1. CDH2, CDH4]
TE CCSK UL RER K, @z EE AT
FHEAEF M P AGEHET (2 EAEERK, &
EREERDN) .

Extracellular structure organization
Extracellular matrix organization %
Urogenital system development §
Renal system development L:
Kidney development gn
Embryonic organ development %
Nephron development 9
Gland development
Collagen-containing extracellular matrix ]
Apical plasma membrane ;5)! Adjusted P value
Apical part of cell é 0,000 025
Cell-cell junction g :
Cell leading edge § 0.000050
< 0.000 075
Basolateral plasma membrane e 0.000 100
Cytoplasmic vesicle lumen 3 0.000 125
Vesicle lumen
Cell adhesion molecule binding
Integrin binding .S
Extracellular matrix structural constituent ©
Sulfur compound binding a?
Organic acid binding =
Extracellular matrix binding 3
Glycosaminoglycan binding §
Growth factor binding . .
0 25 50 5 100 125
A

Gene number

PI3K-Akt signaling pathway -
Transcriptional misregulation in cancer
Focal adhesion -

Calcium signaling pathway -

Proteoglycans in cancer -

Cell adhesion molecules . Adjusted P value
Hippo signaling pathway o
. . 0.000 5
Apel 1 th g
pelin signaling pathway 0.001 0
Extracellular matrix-receptor interaction o 0.0015
Leukocyte transendothelial migration ° 0.0020
: : : 0.002 5
0 0.05 0.10 0.15 0.20
Gene ratio B

B1 740 MERFRIZEER GO EEK KEGG BREED
Fig1l GO and KEGG pathway enrichment analysis of 740 differentially expressed genes

A: GO enrichment analysis; B: KEGG pathway enrichment analysis. GO: Gene Ontology; KEGG: Kyoto Encyclopedia of Genes and

Genomes; PI3K/Akt: Phosphatidylinositol 3-kinase/protein kinase B.
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Fig2 Protein-protein interaction network diagram and core modules

A: Protein-protein interaction network diagram of differentially expressed genes. Circles represent genes and lines represent

associations between genes. Red represents up-regulated genes and blue represents down-regulated genes. B: In the core modules of

protein-protein interaction network, claudin family and cadherin family have large weighted values, and the order of weighted values

is shown on the right (the red weighted value is the largest, and the yellow weighted value is the smallest).
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Fig3 Heatmap and infiltration difference of immune cells between CCSK and normal embryonic
kidney tissues (based on GSE49972 dataset)
'P<<0.05, "P<<0.01. A: Heatmap of immune cells between CCSK and normal embryonic kidney tissues (control); B: Difference
of immune cell infiltration between CCSK (n=22) and normal embryonic kidney tissues (n=4). CCSK: Clear cell sarcoma of the
kidney; MDSC: Myeloid-derived suppressor cell; NES: Normalized enrichment score.
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Fig4 Correlation of 28 immune cells in CCSK or normal embryonic kidney tissues (based on GSE49972 dataset)

A: Correlation matrix of immune cells in CCSK tissues; B: Correlation matrix of immune cells in normal embryonic kidney

tissues. Red represents negative correlation and blue represents positive correlation. The darker the color is, the more significant the

correlation is. CCSK: Clear cell sarcoma of the kidney; MDSC: Myeloid-derived suppressor cell.
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