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Association of complement C3a receptor 1 with low-grade glioma prognosis and immune cell infiltration
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[ Abstract] Objective To analyze the expression of complement C3a receptor 1 (C3AR1) in low-grade glioma (LGG)
tissues and the association with the prognosis and immune cell infiltration in LGG based on The Cancer Genome Atlas (TCGA)
database. Methods The gene expression profile data and clinical information of 514 LGG patients were downloaded from
TCGA database. The expression levels of C34R/ in LGG and normal tissues were compared. The expression levels of C34R/
in different World Health Organization (WHO) grades of LGG tissues and their relationship with prognosis were analyzed.
The influence of clinical features and C34R! expression level on prognosis of LGG patients was analyzed. The correlation
between C34RI expression in LGG tissues and tumor immune cell infiltration, and the influence of immune cell infiltration
level on prognosis were analyzed, and gene groups positively correlated with the expression of C34RI were further analyzed
by Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment. Results The expression of C34R/ in LGG
tissues was significantly higher than that in normal tissues (P<<0.05). The expression of C34RI was higher in WHO grade Ill
LGG tissues than in WHO grade Il tissues (P<<0.05). The prognosis of C34R! low-expression group was significantly better
than that of the high-expression group (hazard ratio=1.7, 95% confidence interval 1.1-2.4, P=0.003 6). Patient age, LGG
grade and expression level of C34R/ were independent prognostic factors of LGG (all P<<0.01). The expression level of
C34R1 was positively correlated with the immune cell infiltration level of LGG (all P<<0.01), and the latter was related to the
prognosis of LGG patients. Gene groups positively related to C3ARI regulated several LGG-related key pathways: interferon
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y-mediated signaling pathway, conserved immunoglobulin (Ig)/major histocompatibility complex (MHC) site, Ig-like

Cl type domains, MHC class [ /II-like antigen recognition protein, specific regions of junctional peptide, and Toll-like

receptor signaling pathways. Conclusion C3ARI is associated with the prognosis and immune cell infiltration of LGG,

and it can be a biomarker for grading diagnosis, immunotherapy and prognosis of LGG.
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K H Spearman 1 #H 5¢ 73 M7 ¥ 73 B C34R1 JE K %
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B 40 R 2H UREAS 129 4 (25.1%) 5 WHO Il
¢ LGG 249 #] (48.4%) , WHO Il %% LGG 265 1
(51.6%) ; RVAEAFETEI 0~6 423 d, Hif A [A]
Jy 674.0 (400.5, 1227.0) d.
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FENTE LGG LU Z U e B 4 Mg . i e i
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Bl1 C34R1 mRNA ¥ LGG AAFMEEBARHRIE
Fig1 Expression of C34RI mRNA in LGG
and normal tissues
"P<<0.05. The data of 207 normal cases as controls were
collected from GEPIA. Of 518 LGG samples, 514 cases
had LGG grade and 4 cases had no LGG grade. C3AR1:
Complement C3a receptor 1; LGG: Low-grade glioma.
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P=0.0036, K 3) .
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Fgeg#em WK 1 R, HE Cox [MIH L,
R BoR, BEER . LGG WHO 43 2 fil C34AR1 %=
R R K- 5 (B BRI A ¢ (P#4<0.01) 5
Z % Cox M4 45 K WoR, BEFEFER . LGG
WHO 5344 Fil C3ART R F ik KV LGG A 1Y
M HERZE (PF¥<0.01) .
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Fig2 Expression of C34RI mRNA in different
WHO grades of LGG tissues
"P<<0.05. C3ARI1: Complement C3a receptor 1; LGG: Low-
grade glioma; WHO: World Health Organization; TPM:

Transcripts per million.
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B 2IEASE: B4R (r,=0.671, P<<0.01),
CD8" T 41 i (,=0.234, P<0.01) , CD4" T 4l
i (r,=0.819, P<<0.01) , ELFE4IHI (~,=0.783,

F 1 LGG BEIGKRIFMEI C34ARI BEERIE

P<0.01) , ¥R 4H M (r,=0.840, P<<0.01) ,
RIRANAE (7,=0.841, P<<0.01) . CD4" T 4fJd .
rh PR AR BRI S8 AR A0 M IR K P 5 C3ART
PR 2R3k KT 8] i AL G R BCHRAE 0.8 LA L, HA R
SRAIEAHDCC R
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3 & 1RFRIEX GARI I LGG BE 4L
Fig 3 Survival curves of LGG patients with

high- and low-expression C34R1
The dotted lines represent the 95% confidence bound. LGG:
Low-grade glioma; C3AR1: Complement C3a receptor 1;
TPM: Transcripts per million; /R: Hazard ratio; CI: Confidence

interval.

AT FER MM Cox EVF 17

Tab 1 Cox regression analyses of influence of clinical features and expression level

of C3ARI on prognosis of LGG patients

Univariate Cox regression

Multivariate Cox regression

Feature
HR (95% CI) P value HR (95% CI) P value
Age 1.058 (1.043, 1.073) <0.01 1.060 (1.044, 1.076) <0.01
Gender 0.914 (0.641, 1.304) 0.619 1.119 (0.781, 1.604) 0.541
LGG WHO grade 3.340 (2.258, 4.940) <0.01 2.883 (1.944, 4.276) <<0.01
C3A4RI level 1.649 (1.148, 2.369) 0.007 1.877 (1.295,2.721) 0.001

LGG: Low-grade glioma; C3AR1: Complement C3a receptor 1; WHO: World Health Organization; HR: Hazard ratio; CI:

Confidence interval.

AN ) 47 88 41 i £ 32 3 UK SF 5 LGG B 3B A A
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AT 531 5 LGG 4141 C34R1 HEH ik
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PEHAT KEGG il #6 & 4R 0. 4RI, & ARAEL
HEZHT 10 H P<0.01 MYiE B FEAH THE v F
M55 . ST ORI Y, 1y REHS
A2 A 1K (major histocompatibility complex,
MHC ) {55707 5 IghE CLEIGE . MHC 1/ 11
FKHUFHRBIE A ERIE S X, Toll #2415
AR PR A 2 A | -2 SRR DX
a-1 HF5E DA, LK 5.
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Fig 4 Survival curves of LGG patients with different immune cell infiltration levels

A: B cell; B: CD8" T cell; C: CD4™ T cell; D: Macrophage; E: Neutrophil; F: Dendritic cell. LGG: Low-grade glioma.

Interferon y-mediated signaling pathway -
Staphylococcus aureus infection Gene count
. ® 20
Ig/MHC conserved site -
@ 30
Domain: Ig-like C1-type - . 40
MHC 1 /I -like antigen recognition protein ()
P value
Region of interest: connecting peptide -
) N 4x107"
Toll-like receptor signaling pathway -
| 3 X 10*13
Integral component of luminal side of endoplasmic reticulum membrane 4 @ 2%X10°"
—13
Region of interest: 0-2 - 1X10
Region of interest: 0-1
1 1 1 1

1.0 1.5 2.0 2.5 3.0 3.5
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B 5 KEGG BHEEHRSTHE 10 5 C3ARI BERIZEERXNER
Fig 5 Enrichment analysis of KEGG pathway showing top 10 genes positively correlated with C34R1 expression

KEGG: Kyoto Encyclopedia of Genes and Genomes; C3AR1: Complement C3a receptor 1; Ig: Immunoglobin; MHC: Major

histocompatibility complex.
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7 2A f1 B ( cyclin-dependent kinase inhibitor 2A/B,
CDKN2A4/B ) 4 SRIITAFYEA N & IDH 7% LGG
HBUS A RFEAR T SR RNA 4143 (telomerase
RNA component, TERC) . i ki B 2 ¥ 5% W
( telomerase reverse transcriptase, TERT) . 3 J%
H K F 32 4K (epidermal growth factor receptor,
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domain-containing 26, CCDC26) . [ i iz %
t-SNAREs [7] Ji %) 1A (vesicle transport through
interaction with t-SNAREs homolog 1A, VTIIA) .
B 45 A1 BTB %5 #4338 25 H 16 ( zinc finger and BTB
domain-containing 16, ZBTBI16) . Pleckstrin [A] i
FE 45 4 38 2 % B i B2 1 ( Pleckstrin homology-like
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Il ( DNA directed ) polypeptide B, POLR3B]| . HL f
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fiF 1 9595 A ¥ (regulator of telomere elongation helicase
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wrgE 2 .
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=AU

ARWFFELE R R, C3ARI FNTE LGG 4411
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JE ST fER R 2 ( HR=1.877, P<<0.01) .
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