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Bioinformatics analysis of expression of leucine-rich o 2

glycoprotein 1 in breast cancer and its function

ZHANG Yanshou, LIU Yunjiang

(Center of Breast Diseases, the Fourth Hospital of Hebei Medical University, Shijiazhuang 050011, China)

Abstract

Background and Aims: Leucine-rich a 2 glycoprotein 1 (LRG1) is a member of the leucine-rich repeat
(LRR) protein family. Recent studies have shown that LRG1 plays an important role in the occurrence,
epithelial-mesenchymal transformation, invasion and metastasis, abnormal angiogenesis and prognosis
of malignant tumors. However, the research on the expression, prognosis, function and potential
mechanism of LRG1 in breast cancer remains to be elucidated. The purpose of this study was to
systematically analyze the LRG1 expression in breast cancer and its significance based on bioinformatics
approaches.

Methods: The expression of LRGI in breast cancer and its relationship with clinicopathologic
characteristics, prognostic value, interacting protein networks and functional enrichment were
systematically analyzed by using the TCGA, Breast Cancer Gene-Expression Miner, UALCAN, Kaplan-
Meier Plotter, GeneMANIA, DAVID and other databases.

Results: TCGA database analysis showed that the mRNA expression of LRGI in breast invasive
carcinoma was significantly higher than normal tissues (23.461 vs. 8.357, P<0.001). Among different
molecular subtypes, LRG1 mRNA expression level in luminal subtype breast cancer was 37.462 (9.930-
74.197), which was higher than that in HER-2 positive subtype and triple-negative subtype (both P<
0.01); the LRG1 mRNA expression levels in stage I, II and III breast cancer were all higher than that in
normal breast tissue (all P<0.05). Breast Cancer Gene-Expression Miner database analysis showed that
the LRG1 mRNA expression levels in estrogen receptor (ER) and (or) progesterone receptor (PR)
positive breast cancer were higher than those in ER and (or) PR negative breast cancer, and the LRG1
mRNA expression level in HER-2 negative breast cancer was higher than that in HER-2 positive breast
cancer (all P<0.05); the LRG1 mRNA expression level in lymph node-positive breast cancer was higher
than that in lymph node-negative breast cancer (P<0.000 1). Analysis of the TCGA survival data using
the GEPIA online platform showed that both the overall survival (OS) and recurrence-free survival
(RFS) rates in patients with high LRG1 expression were lower than those in patients with low LRG1
expression, but the differences did not reach a statistical significance (HR=0.81, P=0.200; HR=0.70, P=
0.064); analysis of the TCGA survival data using Kaplan-Meier plotter revealed that LRG1 expression
was not significantly correlated with the OS in luminal A, luminal B, and HER-2 positive subtypes (all P
>0.05), but in the basal-like subtype breast cancer, the OS in patients with low LRG1 expression was
better than that in patients with high LRG1 expression (HR=3.12, 95% CI=1.54-6.29, P<0.001). Using
the GeneMANIA database for analysis, a total of 20 proteins interacting with LRG1 were screened. GO
enrichment analysis showed that the LRGI1 and the 20 its co-expression associated proteins were
enriched in the extracellular regions, exosomes, blood particles, receptor complexes and other structures,
and were involved in cell angiogenesis regulation, epithelial-mesenchymal transformation, hypoxia
response and other relevant biological processes.

Conclusion: LRG1 expression is upregulated in breast invasive carcinoma and can predict the prognosis

of some unfavorable subtypes of breast cancer. LRG1 may provide a new target for breast cancer treatment.
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Figure 1 LRGI1 expressions in invasive breast carcinoma

and normal tissue (UALCAN)
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#E— 2 oy 2L i AN IR AL b LRGL Y 3%
ik, 566 fi luminal %Y |, fit %8 ' LRG1 3 ik & 4
37.462 (9.93~74.197), & T HER-2 PH: # Fn = Bk
L R 9 Ctriple-negative breast cancer, TNBC) (P<
0.01) . 37 il HER-2 BH M 28 L it 9 20 21 LRG1 K3k
R 3.609 (0.852~29.732), 116 {5l TNBC 41 41 rf 5%
KN 1.028 (0.516~4.027) ([E2).

B2 LRG1FEZIREARRIEEHRIE (UALCAN)
Figure 2 LRG1 expressions in different subtypes of breast
cancer (UALCAN)

#E— 25 73 1 LRG1 75 AN [R] I IR 43 199 L g b 3%
K TE O, 183 i T 1 FL AR 6 41 21 b LRG1 R ik &
34.684 (3.036~84.648), 615 {5 11 11 7L 5 I8 h ek &
4 22.553 (3.036~84.648) , 7£ 247 4] 111 1 ZL Big 9
Fik K 22,677 (4.347~52.772), AE 20 {4 IV 1 3L
JiR g 2H 4 rp Rk B Ol 13.667 (3.931~22.511) . 1,
T, T4 FL AR P LRG1 mRNA 1Y kK F¥ & T

IEWFLRAL (¥ P<0.05) (K13),

43 M1 Breast Cancer Gene-Expression Miner B 2
(f 8 TCGA ¥ e v 1 034 Bl FL AR ) " 3 911 4]
ER FH ¥ . 551 f5 ER B4 . 3 498 fi] PR FH ¥4 FiI
828 4l PR B FLAR ¥ , & ¥ LRG1 #£ ER . PR WL [H
PR MR g8 R R AK W] B & T ER . PR 2 9] M LR
B, ERASITEE X (P<0.000 1), ER FHM.
PR FHMEZH R 3EKF & T ER BAME . PR FHPEZL, 22
A Gt L (P<0.000 1), 3 582 {5 HER-2 [ 7
4 LRG1 K3k T 661 fl HER-2 PHYEAL, ZRA S
T2 S0 (P<0.000 1) (1E14), MRk E 855 R 1S
WHE— M1 75, LRGLTE 1 646 {51 itk 15 45 BH 1 H
HEHMRBE T 2415 FME SN, 2REA
it L (P=0.0070) (K5),

El3 LRGIEIBHEARSHAHRE (UALCAN)
Figure 3 LRGI1 expressions in breast cancer of different
stages (UALCAN)

B4 LRGIEAFEBEZMIREARESRHIRIE (be-GenExMiner)

Figure 4 LRGI1 expressions in breast cancer with different hormone receptor statuses (bc-GenExMiner)
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B5 LRGIEARHBERSABREPHRIE (be-
GenExMiner)
Figure 5 LRGI1 expressions in breast cancer with different
lymph node statuses (bc-GenExMiner)

—— K LRG1 TPM(n=53
—— 5 LRG1 TPM (n=535)
Logrank P=0.2
HR (%5)=0.81
P (HR)=0.2

22 LRG1HFREEIREREXR
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1 070 1] L B 3= i PR 98 JR & 1Y OS S RFS, 23l A=
fEihgk . 25 WoR . W& BT IS R B EEK, 535 4
LRG1 i F£ ik 41 & 0S J RFS ¥ T 535 Bl Ik & ik
M, HESFRE%IF5¥E L (HR=081, P=0.2;
HR=0.7, P=0.064) (Kl16). FH Kaplan-Meier plotter
TE 2% T 243 B TCGA 48 Fe R [\) 43 S R i s
LRGI ) ik 5 luminal A A | luminal B % . HER-2
PHPERLZLAR I B OS T B C R (3 P>0.05), {HTE
basal-like W. % H1 | LRGI [ £ K H1 5 0S B g # 2¢
LRG1 5 ik A9 & O0S W 4 (HR=3.12, 95% CI=
1.54~6.29, P=0.000 84) ([517),

— K LRG1 TPM(n=535)

| — " LRG1 TPM(n=535)
Logrank P=0.063

HR (#5)=0.7

P (HR)=0.064

El6 LRG1RZSIENTEHIXE (GEPIA)
Figure 6 Relationship of LRG1 expression with the prognosis of breast cancer (GEPIA)

eI
HR=0.86 (0.51~1.42)
| logrank P=0.55 logrank P=0.59

HR=0.83 (0.42-1.64)

#ik
HR=1.04 (0.48~2.29)
logrank P=0.91

E7 AESFERIEESLRGIHFRIEZSO0SHXR (Kaplan-Meier plotter)
Figure 7 Relationship of LRG1 expression with the OS in breast cancer of different subtypes (Kaplan-Meier plotter)

2.3 LRG1HEZEBERAMLETN & IN8E5H
FI ] GeneMANIA 5 4J5 2 43 #r 0 1 3 20 4~ 5

LRGI A B AE & A BT, 43 9 8 CYCS, NME2,

ACVRL1, ENG. TGFBR1. TGFBR2. CFB, FGGY .
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E8 LRGIHEERAERMESH
Figure 8 Analysis of LRG1 interacting protein network
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Figure 9 Cellular biological processes, molecular functions and cellular components of LRG1 related proteins
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TR e VS e 2 aE i, G iE — 2D 0 Sl A g S
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