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Abstract

Objective: Bioinformatics methods were used to investigate the gene expression of angiotensin II
receptor type 2 (AGTRZ2), its prognostic significance and relationship with immune cell infiltration
in breast cancer patients. Methods: We explored the expression pattern and prognostic value of
AGTR2 in breast cancer in multiple databases, including Ualcan, Bc-GenExMiner v4.7 and Kap-
lan-Meier Plotter databases. Then, the TIMER database was used to study the correlation between
AGTR2 expression and immune cell infiltration in breast cancer. Results: We found that the ex-
pression level of AGTR2 in breast cancer tumor tissues was significantly lower than that in adja-
cent tissues. The high expression level of AGTR2 contributes to the survival of breast cancer pa-
tients. In breast cancer, AGTR2 expression is significantly positively correlated with a variety of
immune cells (including CD8+ T cells, CD4+ T cells) (p < 0.05), and significantly negatively corre-
lated with tumor purity (p < 0.05). In short, AGTR2 can be used as a prognostic biomarker of
breast cancer and is probably related to immune cell infiltration.
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1. 518

RYE (2018 FFABREAEGL ) [L1RIEHR, U (BC) OO ot R i 2 i i e, i 3k
PRI IE R B B 24.2%, 2 SEGET I FE BRI RIS KRR AIET RIEE LA [2]. REED
ZHLHER, FMERRTIE TR KHE, HBTREEMEEES, FIYERE KBS AR
7o UM A B Mo A A ) S S M, AR R AR AR L I SR Y TR AN R RS 73]
DRI, SR VAT 7L T i DL RS Wi AT b SR 18 VI F5 220, v AR AL R 2LVE 97
SO BTG bR KA BT o U R R A AR TR YT T R [4].

re L H A TS — R AT M [5], 9E A R BB T4%Bt Christakoudi 254k, il k5
B e R IR A0 MR IEAHOR, 5 Sk AR S5 A AE DG MR IR 55 s H 5 5 S g R Ik D980 A7 7E 2055 1) 57 A
JR[6], FATLART T 723 B v 0L s 45 i 2 TRIAEAE — S IO &R, A FH o i 2 20 v o it e i N R B [ 7]
SR A2 A6 AT I 252 38 sy I R 7L e AU 2 1) SR AE AR DG, A B9 90 S 4 v L A A -5 7L B A 5 [
SLfERR R, B S SUE A R 0 Lt I AEE R A R[8]. B R - M REKRRA(RAS), —H
BN RAEH T 4RO M B S faE, JoHs i A 22 . IR R B — & RAS
U, BER - MERKRARGRASEMELER il s EEAEMH, I H 82 m IR R R R R 2.
L K 2R TT 52 R B R 38 PR AT A (R W 2 AT (R B2 7, 46 L BU(AGTRL) A 2 B (AGTR2) [9],
AGTR1 1 AGTR2 #J/& G T EBEZ 1A (GPCR)BEZ IR M IR, I H UAFAE ML AR 4 o B4R i 1) 44
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[10]. AWFFR, MERIKE 1 BUZARMBEE AT DAMES IR A S A 5%, oS s Bk R 1 B2 ik
DAL F0] N SRR AN AR K SR, R AIME T, WEEF N R 95[11]. AGTRL W{EN ER FH
PEF ERBB2 BAPEFLIRIE R A6 7 #E 5 [12],  FRe T4 R M L e R 8 64y A DUAR SR (AVALUZ
WEIE) 25U YE[13] . AGTR2, H FIHT 7t n] RE 2 {8057 2L 560 IR 25 (SARS-CoV-2) i N\ A4 24 i 1) 57 2 5%
FEELR[14], {H2E AGTR2 fEFLIRE H HIVEFLEA R IRIE 2, A ERE AGTR2 5 7L e Hh 1 4H 44 5 1k
ALK, H—JH, HALFFRY AGTR2 L5 FL AR 40 M3 JE 2 (B %A % R[15]. FULAH 5 AR I 2B
&R 5T 5 AGTR2 78 FL IR B RIE S IR & X

2. ZEREHE
2.1. Ualcan BiBESHT AGTR2 £ E ) mRNA FIEKF

UALCAN ### F# (http://ualcan.path.uab.edu/) & — AN 20 1 AE 2048 76 28 70 A FI42 8 IR sy, 23202
FT TCGA Hl e b A SR iE B IE AT 0 M o FRATE X AN B JE /0 AGTR2 3 [K 78 L e Al e 55
HAR TR FRIEKF 25

2.2. Bc-GenExMiner v4.7 1 KM-Plotter #{EEEMuL 554 AGTR2 EE
53 RENTE XA

Bc-GenExMiner v4.7 4 F (http://bcgenex.centregauducheau. fr/BC-GEM/GEM-Aide.php) & — 4~ H 7
KU TV L B 0 &Rl i RO B M e 4248 TR, A8 KEC KRR A, o
DA IA L TR AR St 3E4T 4t 1 - Kaplan-Meier Plotter (https:/kmplot.com/analysis/) ¥4 & 3 T GEO,
TCGA S5 LR Fe [ EE RS B F RNA-seq BRI R, VPG T 54,675 ANJEKFE 21 Rl oxd T AR A7 5%
HIsEIR, ELHEFLARSE (6234 1) 5P 515 (2190 #1). i (3452 1) F1 5 #i(1440 1), Kaplan-Meier Plotter %%
P P I G R R FRIA S B DA R R TS M 2EAT Meta 73 #T DA S A A7 AR 2% 0 F-F D I 78« B DA K¢
e, FATFEMRERLIX S BHEHETHPKR, GH OS, RFS, DMFS 1 PPS, F#CK&EATFA]
F R R A R A . R %5 Cox P {H < 0.05.

2.3, MEREMKR 11 2 2 BMGEEMHIIRIEZ BREXES

TIMER #2447 —/NFH P A AT Web FLHT, T30 20 B AN Rl 282 ) S e A AR i« TIMER M
32 M iE 2R (1) 10,897 AN g vh it BN AN ik R G W 2H /K P FRATTA0HT T AGTR2 78 FL AR 11
FILFFHE T AGTR2 KiL5 6 P4 in (45 B 40fiu. CD4+ T 4iffl. CD8+ T 4Hfi. " ibkidiffe. B
s 2911 A RS TR 40 ) 22 TR] PO R e o 7 DRI 3RS A ek g 4 5 2 1) 7 5 3R A o
2.4, GHESR

Ualcan #4731 AGTR2 7EFLIRE A 55 2H 2R 1) mRNA Fik/AKCEZE S limma THE 7% .
Bc-GenExMiner v4.7. Kaplan-Meier Plotter F T 3814 il 2k, 455 %7~y HR A1 P {HEK H logrank i
I Cox P 1. /T 0.05 [ p E AR ITA B Z R,

3. &R
3.1. AGTR2 EZ. BB P EEKENRIEER

15, FATE H Ualcan 30405 72 43 #1177 AGTR2 18 FL IR A 55 2H 21 145 4 RNA (MRNA)F L K,
WL R, SIEWHLUHEL, AGTR2 757 IR iRk I 1K (p = 0.008615) (WLF4 1).
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Expression of AGTR2 in BRCA based on Sample types
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Figure 1. Differential expression of angiotensin Il receptor type 2 (AGTR2) in
breast cancer and adjacent tissues
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3.2. AGTR2 fEZ. IR PTG 5347

Rk, Fedi1MdH Be-GenExMiner v4.7 F1 Kaplan-Meier Plotter 33 7 20 AGTR2 1E 3L b i 1
Jati. &R B AGTR2 Rk 5AMEN TG BEMH K. AGTR2 fEEAAE(0S), THEKELFZH(RFS)
77 11 22 W Ep 0k AL A R4 E F (p < 0.05) (LIE] 2(a), &1 2(b))-

Kaplan-Meier survival estimates of AGTR2 expression
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Figure 2. The prognosis of angiotensin Il receptor type 2 (AGTR2) in breast cancer, OS
(Overall Survival), RFS (Relapse-Free Survival)
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Figure 3. The relationship between AGTR2 and immune cell infiltration
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M EHKER 1 (Ang 1)2'E R IMERKRERGFERNM, FENFMEFRBCEE, EMIRERK
AR I AR OREL RS IR KR SLIR R W], AngLl it 3 1 R, 2 AU 824 2 5 R 240 A 1) 184 B
TR BRI AT R [16], AT E S IhRE, W AE . A R S R I A R A A
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9T AGTR2 £ 7L Mg i B R AT (8 2 5 e R A IR I 96 R o TRATIN 25 R R AGTR2 7E 7L e
HRIKFEAK, 0 LI TS i — e AR E R, AT DU R IR R B b 1 e s A IR . AGTR2 i
Tk VR G TR 5 5 1 R PRI AL ) (AN 2 s FATT RO FE R W AGTR2 W] B I i e i G928 52 M 89 T3 =
RATFE— WL F] AGTR2 ()ik 5 CD8+ T 4. CD4A+ T 4l PIAH>E . ixsbst R AGTR2 Af
REAE MR S A R TP R E B EAE A o IX R IRATAR R S — N ER T T 17

BIRRANEE S Tk B 2N EBIRENE L, AR RUE — SRR . RRFEREE 2 1IERE
W, CAMIBH AGTR2 Sk & IR RFFEZ MK R o BEAh, ABFFANH K AGTR2 Rkl B H A A7- K1)
AWE B0 RATAR AR BRI LSS . IX S0 T Bk — D AR AGTR2 1 H 1 L AARHLA .
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S AGTR2 AJ LLRZ Wi FL I T » JF AT RE-5 S B IR A AH 5%, 7T LA #L e TUR ZE AR 54
RER BRI REN T — P IR RIA T SR AR -

EE&ME
B iR R R RI(3] 51Kl 50 H (2018NS0222) I 5% (1 48R4 2 4 Ve 18 3 H (61703250) -
P

[1] Bray, F., et al. (2018) Global Cancer Statistics 2018: GLOBOCAN Estimates of Incidence and Mortality Worldwide
for 36 Cancers in 185 Countries. CA: A Cancer Journal for Clinicians, 68, 394-424. https://doi.org/10.3322/caac.21492

[2] Momenimovahed, Z. and Salehiniya, H. (2019) Epidemiological Characteristics of Risk Factors for Breast Cancer in
the World. Breast Cancer: Targets and Therapy, 11, 151-164. https://doi.org/10.2147/BCTT.S176070

[3] Goldhirsch, A., Winer, E.P., Coates, A.S., et al. (2011) Strategies for Subtypes—Dealing with the Diversity of Breast
Cancer: Highlights of the St Gallen International Expert Consensus on the Primary Therapy of Early Breast Cancer
2011. Annals of Oncology: Official Journal of the European Society for Medical Oncology, 22, 1736-1747.
https://doi.org/10.1093/annonc/mdr304

[4] Koo, T.R., Eom, K.Y., Kang, E.Y., et al. (2013) Prognostic Value of the Nodal Ratio and Ki-67 Expression in Breast

Cancer Patients Treated with Postmastectomy Radiotherapy. Journal of Breast Cancer, 16, 274-284.
https://doi.org/10.4048/jbc.2013.16.3.274

[5] #&4ms, FLOSE, A, &% SRR EE R NT] WK E 2R, 2020, 10(9): 2174-2179

[6] ZF&Ar. Ik %sRe RS FIAH ST [J]. P < %, 2019(4): 80-81.

(7] Zefd. i A 2 - 10 50K 25 & 40 BB R0 6 e A\ 45 R B2 ma[D]: [ 2400 ]. 37 iR K2,
2017

[8] Patterson, R.E., Flatt, S.\W., Saquib, N., et al. (2010) Medical Comorbidities Predict Mortality in Women with a Histo-
ry of Early Stage Breast Cancer. Breast Cancer Research and Treatment, 122, 859-865.
https://doi.org/10.1007/s10549-010-0732-3

[91 Mottl, A.K., Shoham, D.A. and North, K.E. (2008) Angiotensin Il Type 1 Receptor Polymorphisms and Susceptibility
to Hypertension: A HUGE Review. Genetics in Medicine, 10, 560-574.
https://doi.org/10.1097/G1M.0b013e3181809613

DOI: 10.12677/acm.2021.1110641 4383 Il R 125 23k i


https://doi.org/10.12677/acm.2021.1110641
https://doi.org/10.3322/caac.21492
https://doi.org/10.2147/BCTT.S176070
https://doi.org/10.1093/annonc/mdr304
https://doi.org/10.4048/jbc.2013.16.3.274
https://doi.org/10.1007/s10549-010-0732-3
https://doi.org/10.1097/GIM.0b013e3181809613

[11]
[12]

[13]

[14]

[15]
[16]

[17]

[18]

Ekambaram, P., Lee, J.-Y.L., Hubel, N.E., et al. (2017) The CARMAS3-Bcl10-MALT1 Signalosome Drives NF-xB
Activation and Promotes Aggressiveness in Angiotensin Il Receptor-Positive Breast Cancer. Cancer Research, 78,
1225-1240. https://doi.org/10.1158/0008-5472.CAN-17-1089

T, A, AR, S5 M RIKE 1 7RI AW ALE IR S SR (3], R 225 B Ak, 2017(6): 67-69.

Ateeq, B., Tomlins, S. and Chinnaiyan, A.M. (2009) AGTR1 as a Therapeutic Target in ER-Positive and ERBB2-Negative
Breast Cancer Cases. Cell Cycle, 8, 3794-3795. https://doi.org/10.4161/cc.8.23.9976

Juan, D., Bofill, J.S., Ciruelos, E.M., et al. (2012) Study of the Usefulness of Angiotensin Type 1 Receptor (AGTR1)
as a Possible Response Predictor in Patients with Metastatic Breast Cancer (mBC) Subjected to Chemotherapy and
Treatment with Bevacizumab (AVALUZ Study). Journal of Clinical Oncology, 30, 10608.

Cui, C., Huang, C., Zhou, W., et al. (2020) AGTR2, One Possible Novel Key Gene for the Entry of SARS-CoV-2 into
Human Cells. IEEE/ACM Transactions on Computational Biology and Bioinformatics, 18, 1230-1233.
https://doi.org/10.1109/TCBB.2020.3009099

Acconcia, F. (2020) The Network of Angiotensin Receptors in Breast Cancer. Cells, 9, 1336.
https://doi.org/10.3390/cells9061336

TR, T, MK, % LEREKRE 1 W 12 BZAEMEHNERD]L ERMESERE, 2014, 41(5):
321-323.

Mata-Greenwood, E., Blood, A.B., Sands, L.D., Bragg, S.L., Xiao, D. and Zhang, L. (2018) A Novel Rodent Model of
Pregnancy Complications Associated with Genetically Determined Angiotensin-Converting Enzyme (ACE) Activity.
The American Journal of Physiology: Endocrinology and Metabolism, 315, E52-E62.
https://doi.org/10.1152/ajpendo.00289.2017

Park, Y.A., Choi, C.H., Do, I.G., et al. (2014) Dual Targeting of Angiotensin Receptors (AGTR1 and AGTR2) in Epi-
thelial Ovarian Carcinoma. Gynecologic Oncology, 135, 108-117. https://doi.org/10.1016/j.ygyno.2014.06.031

DOI: 10.12677/acm.2021.1110641 4384 [N =85


https://doi.org/10.12677/acm.2021.1110641
https://doi.org/10.1158/0008-5472.CAN-17-1089
https://doi.org/10.4161/cc.8.23.9976
https://doi.org/10.1109/TCBB.2020.3009099
https://doi.org/10.3390/cells9061336
https://doi.org/10.1152/ajpendo.00289.2017
https://doi.org/10.1016/j.ygyno.2014.06.031

	血管紧张素II受体2型在乳腺癌患者中的表达及生物学意义
	摘  要
	关键词
	Expression and Biological Significanceof Angiotensin II Receptor Type 2 in Breast Cancer Patients
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. Ualcan数据库分析AGTR2基因的mRNA表达水平
	2.2. Bc-GenExMiner v4.7和KM-Plotter数据库网站分析AGTR2基因与乳腺癌的预后关系
	2.3. 血管紧张素II受体2型和免疫细胞浸润之间的相关性分析
	2.4. 统计学分析

	3. 结果
	3.1. AGTR2在乳腺癌中基因水平的表达差异
	3.2. AGTR2在乳腺癌中的预后分析
	3.3. AGTR2表达与免疫细胞浸润的关系

	4. 讨论
	5. 结论
	基金项目
	参考文献

