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Bioinformatics analysis of the expression, functional enrichment and signal pathway of fibrillin 1
gene in gastric cancer
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Abstract: Objective To investigate the expression, related biological function and signal pathway of fibrillin 1
(FBN1) gene in gastric cancer tissue,and the relationship between the FBNI expression and survival time of gastric cancer
patients. Methods The expression of FBN1 gene in cancer tissue and adjacent normal tissue of gastric cancer was analyzed
through the Cancer Genome Atlas Database ( TCGA ). FBN1 gene-related protein-protein interaction ( PPI) network was
constructed by protein interaction database STRING, and the functional enrichment and Kyoto Encyclopedia of Genes and
Genomes ( KEGG ) signal pathway analysis of coding genes in PPI were performed. The gastric cancer patients were divided into
high expression group (n =126) and low expression group (n =118) according to the median FBN1 mRNA expression level
in gastric cancer tissue,and the overall survival (OS) and progression free survival (DFS) of patients were compared between
the high expression group and the low expression group by Cox regression model. Results The expression of FBN1 mRNA in
gastric cancer tissue was significantly higher than that in adjacent normal tissue (P <0.05). There were 21 proteins and
143 interactions in the PPI network encoded by FBN1 mRNA ;the average interaction index of each protein was 0. 816 ,and the
fanction enrichment of each protein in the network was obvious (P <0.05). The biological process of FBN1 gene was mainly
enriched in the post-translational protein modification and anatomical structure development, etc;cell components were mainly
enriched in the endoplasmic reticulum lumen, extracellular matrix and endoplasmic reticulum, etc; molecular functions were
mainly enriched in the structural components of cell adhesion molecule binding and integrin binding,etc ; KEGG analysis results
showed that the FBN1 gene was mainly enriched in the extracellular matrix receptor interaction ,adhesion and gastrointestinal tumor .

The expression of FBN1 mRNA was positively correlated with the infiltration of CD8 * T cells,CD4 " T cells, macrophages , neu-
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trophils and dendritic cells (r=0.248,0.412,0.665,0.353,0.412;P <0.05). The OS and DFS of patients in the high ex-

pression group were significantly shorter than those in the low expression group (P <0.05). Conclusion The expression of

FBNI1 gene in gastric cancer tissue is significantly increased,and the OS,DFS of patients with high expression of FBN1 gene

are significantly shorter than those with low expression. The protein encoded by FBN1 gene has obvious function enrichment.
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L1 — A3 mt e Ak 55 X 41 18135 B8 P2 (The
Cancer Genome Atlas, TCGA) 152 FBN1 mRNA 3
B, PR B i 14 R 55 IE #4148 h FBNI 2
PRIARXS FA B . TCGA dl b A& n o B ™
FI“FBNI mRNA” K& Wi A2

1.2 FBN1 EFHEXxZEH-ZEHHEEE M (protein-
protein interaction, PPI) B 8493 ) /] STRING
AR % (hitp://string-db. org/cgi/input. pl )7 X
FBNI mRNA JAH G I PR 4 i £ (21T PP R 2% )
RN AR EAA DT 21 A M EAER]E
REFEERT 0.4,

1.3 EFE AL ( Gene Ontology, GO) FA BT # &
EXEAHBR LB (Kyoto Encyclopedia of
Genes and Genomes, KEGG ) ©>#7 )W [ David 4%
HaIER FBNL B K £ 17 GO Mifig & 4 il KEGG 4y
Bro GO Uhfit s SR G A MI A 70 W 46 o T OIRE s
LAY RS

1.4 FBN1 mRNA FRiA/KFESHEBHMZIEXR
SR L IR e T AL BT R B0 PR (tumor im-

mune estimation resource , TIMER ) ( https://cistrome.

shinyapps. io/timer/) 43 fff FBN1 mRNA FiE/KFE 5
T AR SR AR L 00 TR OC AR o K R TR O stomach
cancer” f1“FBN1 mRNA”

L5 A£FHW RIEEmAZH FBNI mRNA £ik
AR R AL, ¥ B R A (n = 126) FI
RFEH(n=118) , HEHLH FBNI mRNA ik
KPR TAET AR R IR, R Z KRB,
O3 2 4 B B B AR TE I (overall survival, OS) 1l
ToG I ok R A A (disease free survival ,DFS) .

1.6 ZitFahE  ANFE I KEIE A R
Bt 52 1% ( https ://www. r-project. org/) . FBNI
K D) he s SR 1 Chisquare #5345 5 R ] Pearsn A€
HEATAHICAE 23 M, SR F Cox [ AL BY ) log-rank i
AT, IF1H 5 XU L (hazard ratio, HR) 5 P <
0.05 A ZRAGIFE L
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Fig.1 Expression of FBN1 mRNA in gastric cancer tissues

and adjacent normal tissues



57 4

WeIE AR R A | BT B RIS IR R AR A M (5 B b

- 671 -
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F1 o3l oy B AN ZE 45 8 1 R E 2 (syndecan 2,
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HF B 454G -1 (latent transforming growth factor-
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Fig.2 PPI network of protein encoded by FBN1 gene
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M3, FBNI NI RE & 4R 70 s, FBNT &[4
CR//ESugsEst SE S p N Y=g 4= PO AN
Fa A T MV I S e M 255 A o B R T N
Jo P DA A A S A A o P 45 5 01 D RE T 2

LT AR 7255 S Ra G a5 7> 716
Ao

F1 FBNI EFREYELRIGEEST

Tab.1 Enrichment analysis of biological process of FBN1

gene

FEY R WREREUAS TRERRS 0 P
TS 5 1 R B G 14 365 1.552  <0.05
MRS RE 20 5085 0.564 <0.05
0 e ST 7 162 1.603 <0.05
piliioke o 10 843 1.038  <0.05
ZMBEAEIRE 18 4726 0.552  <0.05
RIS R E 13 1992 0.777 <0.05
A A B 15 2999 0.667 <0.05
A B T 16 3 603 0.623 <0.05

%2 FBN1 EFAMEAS EENH
Tab.2 Enrichment analysis of cell components of FBN1
gene

Bl RE R WRIEHEB A REEB Y Q P

P ) A 15 299 1.672 <0.05
Y AP T 11 283 1.555 <0.05
N Y 17 1 796 0.954 <0.05
(R4 5 10 2.666 <0.05
HIAM X 16 2 505 0.768 <0.05
B I S 4 P 4/ 6 144 1.591 <0.05
Erai 5 91 1.708 <0.05
/MR o ORI 4 68 1.743 <0.05

*3 FBN1 EESFIIgEHASEESTH

Tab.3 Enrichment analysis of molecular function of FBNI

gene

Mk WEREREA BRAERS 0 P
Bty ey 8 200 1.567  <0.05
BORGE 7 122 172 <0.05
S5 9 679 1091 <0.05
RS G 6 219 1.406  <0.05
BAMSS 5 135 1.5 <0.05
FREGG 5 161 1458 <0.05
[Gepd~ita 10 1513 0.78  <0.05
T S A AR R 2 5 2567 <0.05
SRETEE 13 4087 0.467  <0.05

2.4 FBNI ER4YZFINEEES KEGG 7 %5
RULF 4, FBN1 J:[H KEGG {5 5impg FHE LT
A3 5T (extracellular matrix, ECM ) 37 /& A B /E
M s B IE Mg

&4 KEGG FrE5%H FBN1 EFE £ 2 IhEE

Tab.4 Biological function of FBN1 gene enriched by KEGG

FBN1 S B W R4 IR A Q P

ECM &Z (kA 4 81 1.656  <0.05
W& 4 197 1.278  <0.05
H i g 3 92 1.478  <0.05
TR 3 123 1363 <0.05
NFKEI R 4 317 1074 <0.05
SR A F 3 139 133 <0.05
EPEAZE 3 195 1.156  <0.05

2.5 FBN1 mRNA ®{ix5#HEHEE FBNI
mRNA K355 CD8" T 4iiJfg .CD4 " T 4ii ffd . i I 4f
JHL PR R A R AR S TR 20 iR i 2 TR A G (r =
0.248 .0.412.0.665 .0.353 .0.412,P <0.05) ,
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2.6 X£7FESH FBNIL mRiA4 HmEH 0S B3
TR (HR = 1. 86,95% EA5 X [H] 1. 50 ~
2.31,P<0.05) ; mRiA4 B R DFS B &M T
R FKLL (HR =1.93,95% {5 1X[A] 1.50 ~2.45 P <
0.05).,

3 g

FBNI & FH 4 F 15 54k [ FBNI LA
Yt ,FBN1 4 65 NS4 5+, g — 1~ 2 871
ANEILBR W Hi AR B profibrillin, profibrillin 4 furin %%
PRBEIEA T 2R 1 SK g VI, =4 FBNIL 2 MR
JRi i % asprosin**', FBN1 & [1/&—Fh K 4> T B 40
WAL OB 17, 2 10 ~ 12 nm 5545 & 15 41 4k (1 25
F RN ITAR R A SCHRARAE , FBNT mRNA
FRIKOV- 15 2 B S A R 1 U A T Sk
sxURET B, FBNL 8 4 B 4 P 2k 5
SRR TR I B 255 B (TNM 23 5 D AH G, 9F
ATV A R R A G AR A ] B PRAL FE AR . WANG
4 P URRSE % B, Aurora-A TTi75 3 FBNI fy 33k, (H7E
B BRCA2 kI A1 00 T AT ek op S 455 .

AT R F A Y5 B REARIZ 98 5 R 1T T
FBNI JEH7E B 1368 oA Y4 D Re Al 5
PRI BF AR G R, 45 3 iR, FBNT mRNA
R R E AL R BT B B, $R
FBNI n[RE2 5 T N BB R E SRR, RIF5EAAT
S3HTiEsR, FBNI mRNA 5 K3k 2 i % OS Fil DFS
PR TR A4, 375 FBNI mRNAfY RS 2655
SR R AR A O, IR Lk 1 g A 5 25 Y
R HIEAERE o

Zi Lk, FBN1 3 R 7 B i iR & i 4l 4 3
KPR ETHE, Bk B3 0S F1 DFS g %
i PHIUL, 4N FBNIT 5 5 1 W5 AR A 5%, 41 il
B8 FBNT [k A s BB AR A, (AA
WHE EEEMAEYE B T T B2 48 F oA, Bk
= 1M S 56 R PR G 50 B IE , i 52 g 14 T A O 1) 4
it S S AR R AT T 25 A T 25 IS
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