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Abstract

Background: Osteosarcoma is a malignant tumor derived from mesenchymal cells. Its onset is oc-
cult. It often occurs in adolescents. Its early symptoms are only joint swelling and pain, and its
progress is rapid. Its survival rate is greatly reduced when distant metastasis occurs. In order to
screen the potential genes for the occurrence and development of osteosarcoma, GSE99671 and
GSE197158 were obtained from geo database for bioinformatics analysis. Methods: Firstly, the R
package was used for de batch processing, and then the R package “limma” was used to identify
differentially expressed genes (DEGs). The function of the differentially expressed genes (DEGs)
was annotated by go (gene ontology) and KEGG (Kyoto Encyclopedia of genes and genes) analysis.
Using string tool to construct protein protein interaction (PPI) network, the most important mod-
ules and core genes were mined. Results: 275 differentially expressed genes were identified. The
location of differentially expressed genes is mainly concentrated in the extracellular matrix and
extracellular skeleton, mainly in the extracellular matrix collagen fibers and secretory vesicles.
The functional changes are mainly concentrated in cell recognition, the formation of cell mem-
brane, skeleton and other structures, the binding of a variety of enzymes or transporters such as
carbohydrates and the activity of inorganic cationic transmembrane transporters. CTSG, MPO,
ELANE, DEFA4, CAMP, LTF, PRTN3, MMP8, LCN2, BPI were identified as hub genes. Conclusion: In
conclusion, the differentially expressed genes and core genes found in this study may become po-
tential diagnostic and therapeutic targets.
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1. 5|15

HRRF R TR, SR THHL, RIGKR L5 DT WSR2 —, FRHIE g e 41 21
PR R R B TR A [1] [2]0 R H AT FARIEIT A7 SRR T 55 2 Fh T B B T8 AR 1Y)
HBIT 2 [3] [4], H B T B IR R RIS SR, S 37 B DA K% g PR v 5 Hh IR 28 e R S5 R A
BRI I ME I VR A IR 2, (HRAEAFZ IR A B B BUR 5] BRI IR AN 01 AR 1) 7 T B

ARG B — I XER, R BRI TR AT B N — A0 7 £ 7 4 [6], B E Hds
BRI EEE K, RO R FRBALEB A o B R E Ea RN A ME AR, W LS
W 77%EH GO 43HT+ GSEA 73 #r. WCGNA Z3 #1455, ARSRAWIME KB 2% W ) 4 25k R 41 DG AT 9T (Genome-wide
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association study, GWAS) [71, AL ELAHHLII 7 73 AT [8155 77 I K g, ARG 5¢ [, AT 7 )4 A
PG BFE IR T TR SR ERRIBEE, RS RBMESLTT .

ELANE #[NJE T 42 RMRE ABEF 0, i B A7 9055 0 22 2088 5 1 i I b ks 4 it 5t ik 2 1 g
(NE). ARFFEARI, fifidee F Mg o NE FHE AU S BOpPIRAS B IEARDS, 11 H A5 50wt g 2 IEAHOC[9] [10].
CTSG £:[H & T kB S1 Kkl —, wiGHLEAM G, S5 R M. &R Bde. il A4
TR [1L]. ARFAR, CTSG nl gt M sl ke Az K Re[12], et S (1 i i % 1A
— B = X [13]. SR H X PR Fh I D] 5 Ml 2 A PR 0% R R AT 4

BT CAAHIEFA LA R 18 5 9T 0 it 38 AN [F] D BB 1) R LN Sk [ 50 2 11 v 3 ) i A b 2
FRARFIRE S AR, T2 R RIEFE N T GO 1 KEGG & T, k325 7RIk 3 R K52 7 K
e, il PPl LR B 2 Rk B th % O R, BETE 38 RS SEHIE IR 1297 K&

2. MRHE
2.1 BER

FATM gene Expression Omnibus (GEO) %4 2 %1 7 Wi A4 4s 52, GSE136043 1 GSE146460
(https://www.ncbi.nim.nih.gov/geo/) . GSE99671 145 18 N AR FEA A 18 AN IEH & 4H4RE A, GSE197158
A% 11 N PR REAR 3 /AN IEH B HLSREA,

2.2. ZERFRIEEE (DEGs)HRIR

WA THT RIBESIFAM R A “BiocManager” , HTHBA FRBIEER LI, &N
— N RS ZJETRATN A R AL “limma” PG I o 52 1B RERT I 3 2H 0 2 111 22 S 3R IB Bk [
Il S FRUEN P AE < 0.05, log(FC) > 1 &§ log(FC) < —1.

23 ERREERFR

Metascape (http://metascape.org/gp/index.html) iy f13E+ R B H KK R & “org.Hs.eg.db” ,
“clusterProfiler” , “ggplot2” , “enrichplot” &% & KT AP #2(BP) 4k 7 (CC). 43T HhiE(MF)
A KEGG (Kyoto Encyclopedia of Genes and Genomes)Z & (15844 JiER T R, FATEE Bk R A0
Metascape MR 1 LA 2 F 4 R R K DB

2.4. EHREEEARNENAE

FIF M55 STRING (http://string-db.org), FATAI PAREZAH EAE LR, AN EA - EAME
TEFH (PP ML . Z M A 4422 limma £ A0 HE 1) 22 57 Rk L DR A1) R L 4 oMM S I 2R (R 2 AU, FF
2 PP Z% . FRATHE STRING Mk th ) PP 2% % A\ 21| Cytoscape (3.8.1 k), 1T AT A L AL BE fF 34T T
—HRAE.

25 BLERNEESRIE

AR T H (MCODE)RI 7 Cytoscape HH#k FFREL, 3= Z4 T8 PPI 45 IR B h
BHIWE 7y, TR DU TR 02 RS . i AR & node score cut-off = 0.2, maxdepth = 100,
MCODE score > 2, cutoff =2, kscore =2, . b4k, FATERIAH cytoHubb, 75— MAI7E Cytoscape HA[ F
R EAE, FTH T A MCODE iz Ok bt — B ik, JFH MCC Fi 4 a2 Bk,
FHREBAZ O IR o 55 E R B0 B R FT 00 R E A A B S B SR AR, TR W 2%
oI PRILE i g 2 2 AN i L 2R ) (R R IE 22 57
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Figure 1. The volcano map of DEGs after batch removal of GSE197158 and GSE99671
1. GSE197158 #1 GSE99671 Xtk fEHIZE FHE A LLE

32. ERERERIR

N FH metascape #EAT 0 S £ 0T R T8 2, B RABES#HTHAEYEFE(BP). 4L (CC)s T
DhEe(MF) & ot iEn T 3, 1 KEGG EHEATMERT K 4. S5EYE R (BP) I 2 R RIS T K]
AR S B TR IE AN AR TR A PR A R YA PRIE RS« AN T 1N X B ARG
Killing 20 st o 28 43 fomp o2 Ab (1] 2) o S50 BE R 43 (CCYRH 9% ) 22 S e 3 32 D) 2 B4R R 72 41 R A/ 32 o e JL
M T I R v RN, BRI 2 MR (K] 2(D)). 5T I RE(MF) FH DGR 2 i e L TR 1) AR
SR EAEREMBINER A, 5 SRR R BRI S, TS S PR E%08 2(0).
5 KEGG &5/ MG 22 i s L R AR s - AR e A R IR 1 - A0 IRl 732 R AH ELAE A . PIBK-Akt
{55 FRE R . PPAR {5 58S . i Ekigi i fu st 2 AR FE B R O LR S5
3.3. EHRHEEEANESZUER

HA-FEAMEAEHPPHWE 5 fizm. MCODE 43 #T#Z O H i ] 5(a) iR, cytoHubb s 1 1E
MCC Hi: 7 e AT 10 AN (5] 5(b)), .45 CTSG. MPO. ELANE. DEFA4. CAMP. LTF. PRTN3.

MMP8., LCN2. BPIl. #E &R T GSE99671 1 GSE197158 #iE4E £tk AL AR 5 & FHEURE R
O FE K FRIETE DL 6). fEH Y, Bk DEFA4 4b, FrEZ O IERRIEY R,
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Figure 2. Enrichment analysis of DEGs using metascape website. (a) Using metascape website, all DEGs were enriched into
the corresponding items according to different enrichment items, and the p value was expressed by color depth. The darker
the color, the smaller the p value, and the higher the reliability; (b) For a network composed of multiple enrichment items,
different cluster identities of enrichment items give different colors to nodes. Nodes with the same cluster identity are closer
and more connected; (c) For a network composed of multiple enrichment items, the color depth is defined by the p value.
The more genes, the darker the color, the smaller the p value, and the higher the reliability

2. I3 Metascape [ %t DEGs #{TE &S . (a) FIF Metascape My, G ESERRTRNSET SIS
KEEEMEF, AAReRERTp ESRK, AR, pEd), TEELES; (b) AZ N ERTEMKIMNLE, 1L
EETMNBEERIRATER F I STEME G, Eh#EmRERNT SHEEERL, KATEHNS; () AN SEMA
RREIRLE, BEMRXE p EEX, SaNERKBEES, BalR, p El/), FIEEHES
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Figure 3. The DEGs were annotated by GO enrichment analysis based on r-packet. The number of genes was expressed by
the size of the point, and the color was expressed by the g value
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Figure 4. The DEGs were annotated by KEGG enrichment analysis based on r-packet. The number of genes was expressed
by the size of the point, and the color was expressed by the g value
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Figure 5. Protein protein interaction (PPI) network and core genes. (a) The core module of MCODE
analysis in protein-protein interaction (PPI) networks; (b) The top 10 genes screened by MCC in cytoHubb
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Figure 6. Heatmap of expression analysis of core genes
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4. 71ig

B PR 1 E U D AR DR 2 —, RO L) S BT A MR 0.2% [1]. FLIEIR
HE R, R H LRSI B A VR TT AR R AT IA 60%~70% [14], {H H Bz Ab 5% S s HL AR A7 5 KR FARAEG
HH R PR 1) A B DR 3R e AN BB, W — R ) PR DR 3R F B R S [15), DRI IR DR 23 T K24 5
PRIJRE A S R DR IR B BRUK i PRIRE VR T B e TS B R o AW AR A S B BAR 5 E A
JEFE AL, Tk R . AW IE 3 E45 2 CTSG Al ELANE JE K75 YR F KR IA .

4.1. ELANE £H

ELANE J: R & T~ 22 20K 55 B 530, Smfiig A R0 2 P s 14 B 1 BB (NE), W] LUK AR 22 P 8 IS H)
U2 it % THI 2K 19 (G-CSF-Receptor. VCAM. c-kit il CXCR4), HAMNLHAHEIEY:, S 590K 1. &
R FAAE R R, BRI IASER T o (TNF-0)F12E 5 40 A7 A2 K F-1a (SDF-1a) [16] [17]-
ELANE S [K] 275 AT S S50 HH 14 P4 200 P 9 /R (Cy N I 2 114 2 % 1 v Pk 40 B 9 /D JE (SCN) - [18]
Lerman %5 A& H 76 0 71 i v, w ki i i it NE SRIA T s i 41 285 | ke iE 2t F2 [10]. A B2,
FAETIEEE NE Ge/K RS 28 0 HL W AUAH T /E F ¥ CD95 FE T 3k(DD), MIfi ik #5115 5 2 P
AHMBE T, Fik hbuiEtE, Halfilk th CD8+T A/ 3 i e Ar 0 ok by 1 bz o 4% 7% [19] . 42 tH ELANE
AR I B B IR T I 259048 /i [20] FEARBE T IRATR I ELANE J RZE& PR KRS 5 cui 55N
KT ELANE B Husm /A — 2. P IRATTHEN ELANE J& R 300k I o] Be A A% S0 T4k AR R
TE S8 40 B = A S5 M DAS 3 KA, AT 51 S A M 4k 2R3k g, T 40 B8 ELANE Jsib, 3 DA
CD8+T 4Hfuidif, Jai {73k e Flizt b ¥4 75 35 5% 2 — 72 B o

42.CTSG &HF

CTSG J& Tkl S1 FIEm i 2 —, JmidZHZiE AR G, FARHENE lel6 N Kuf, 768 s LG TE
7. K50 MaMs R EN, 5a90 0% LEERA K, Eal{EN Bz &
PRRF, (k2 AE LI IR, UK 20 O [11] [21] [22] [23], A WFFTHE HUE CTSG 1 A—Fh et it %
PEHEDR, TERSE b R A B 2H 23 RIA KPR, ANIX AT BEFE Bhes R 40 i 2 7 S e bk, 5l S e b
FEBERE[24]. HARELE t (8; 21)AMEREYE A M (AML) Y, A LI 40 i AT fE il AML1-ETO ¥ 40i
CTSG PHfGAMEE FI M, Mk e RGMIRIL[13]. A RN CSTG i€ Jy M s iR 4 s
(OSCC) H I 71 I B 1 22 I8 A SRS g% AR s 64, VR VR TR Ri[12] [25]. A LRI EA
JRAZE TR T CTSG AT T X 43 S e i s R0 R 8 e A i s B PRI A E 2 i I b 5 [26] . Rtk
PAHEN, CTSG FHe[HFRAL AP IIBRAE,  PT RESE M G y5 5 G0 0 hE 48 (1 PO AR Bk, 5 W) e 2H 4
S AR ERENL, AN 1 SR AR R AR A S, TR RIS RIS W ANE TR SN, TEARSKRIE B A
JAGARIZTT B

4.3. MR RIRME

FATHIRIE 5 BRAEAE TR F AT R ISR ) A= P05 822 2508 i GEO i 122, % P AN AN [ (1B AR 3
PEERAT BRAACER )5 T TF-HRAH AL O R R o BRORT A5 B LU s — B e o sy, S GG XT H T 5% T ELANE
(1) S8 YR 7 0 e PR A )G B e 2 S AR IS A AR AR AT IR, A W FUAR DGl RS . 3R
VG el LR AR, 768 WM sh sl FAbFE, %} CTSG Al ELANE K47 id ik ol mt Rk,
SLEEAN R/ B R 2 75 A JR s ], R HEDST R DR /e B R B R i = S, I 4R 5 JE 20T K e
PRIGTT & — F 5 [
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