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Integrated analysis identified CAPG as a prognosis factor
correlated with immune infiltrates in lower-grade glioma

Dear Editor,

Lower grade glioma (LGG) is an infiltrative neoplasm that
would progress to glioblastoma (GBM). So far, the molec-
ular mechanism of LGG has not been fully elucidated indi-
cating that more biomarkers are needed. Recently, cancer
immunotherapy appears to be an effective way in cancer treat-
ment. However, the discoveries of immunotherapy in gliomas
mainly involved in GBM, few investigations appeared in
LGG.!"? Capping actin protein, gelsolin like (CAPG) is one
of the members of gelsolin protein superfamily that has been
reported overexpressed in gliomas.> However, less is known
about the role of CAPG in LGG, especially its role in regula-
tion of tumor environment.

We found that CAPG expression was notably higher in
LGG tumors compared with normal tissues (Figure S1A-B).
Further, we discovered that CAPG expressions were signifi-
cantly associated with age, tumor grade, and histological sub-
types in LGG (Figure S1C). Next, we analyzed the correlation
between expression and methylation of CAPG in LGG tumors
and found that the methylation levels of five methylation sites
(cg04881903, cg26476820, cg27139457, cg19627006, and
cg07215695) were strongly negatively correlated with CAPG
expression, whereas one (cg27090078) showed weak nega-
tive association (Figure S2A). Survival analysis results sug-
gested that high levels of methylation in these six sites were
associated with better survival in LGG patients (Figure S2B).
Further validation results identified that patients of LGG with
higher expression of CAPG had a short survival time (Figure
S2C). To exam the role of CAPG as a biomarker in LGG, we
analyzed gene alterations including mutation, putative copy
number variation, and mRNA expression of CAPG, IDHI,
IDH2, and TERT. The results suggested that gene alteration of
CAPG and IDH1 was mutually exclusive (g < .001 in TCGA
PanCancer Atlas) (Figure 1). Collectively, these results indi-
cated that CAPG is a prognostic factor and might be used as
a new subtype biomarker in LGG.

Subsequently, we investigated biological process of
CAPG involved in LGG via gene set enrichment analysis
(GSEA). Results displayed that overexpression of CAPG was

significantly correlated with immune regulation, including
T cell proliferation and differentiation (Figure S3). These
results indicated that CAPG might be involved in the regu-
lation of tumor microenvironment. We next investigated the
relationship between CAPG expression and immune infiltra-
tion level in LGG. Results revealed that higher expression of
CAPG correlated with more immune infiltration of immune
cells (Figure 2A). Furthermore, we examined the associa-
tions between CAPG expressions and markers of various
immune cells in LGG. Results displayed that markers of M1
macrophages showed no correlations with CAPG expression
(NOS2 and PTGS2), whereas markers of M2 macrophage,
CD163, VSIG4, and MS4A4A showed positive correlations
(Figures 2D and 2E; Table S1). These results exhibit a
potential regulating effect of CAPG in polarization of tumor
associated macrophages (TAMs). Moreover, we observed that
high CAPG expression was related to high infiltration levels
of dendritic cells (DCs). Markers of DC exhibited notable
correlations with CAPG expressions. These results further
indicated a strong relationship between CAPG and DCs
infiltration. Additionally, significant correlations between
CAPG and markers of T cell exhaustion was determined
(Table S1). TIM-3, which is a key gene regulating T cell
exhaustion,* is significantly and positively correlated with
CAPG expression, indicating that high expression of CAPG
might play a vital role in T cell exhaustion mediated by TIM-
3. Consequently, our results suggested that CAPG might play
an important role in immune escape in LGG cancer micro-
environment.

In conclusion, we discovered that CAPG is overexpressed
in LGG tumor samples and associated with poor survival.
Six methylation sites were identified to be negatively corre-
lated with CAPG expression and patient’s survival. Interest-
ingly, we found that gene alterations of CAPG and IDH1 were
mutually exclusive in LGG, which indicates that CAPG might
be used as a new marker for subtype classification of LGG.
Additionally, increased expression of CAPG correlates with
enhanced immune infiltration of immune cells in LGG. CAPG
potentially participates in the regulation of TAMs, DCs, and
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FIGURE 1 Gene alteration of CAPG and IDH1 is mutually exclusive in LGG. Gene alterations including mutation, putative copy number
variation, and mRNA expression of CAPG, IDH1, IDH2, and TERT in LGG samples from TCGA, PanCancer Atlas
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FIGURE 2 Correlations of CAPG expression with immune cell infiltration in LGG. A, The expression of CAPG is significantly negatively

correlated with tumor purity and positively related to infiltrating levels of B cell, CD8* T cell, CD4" T cell, macrophage, neutrophil, and dendritic
cell. B-E, Plots of correlations between CAPG expression and markers of monocytes (B), TAMs (C), M1 (D), and M2 macrophages (E)

T cell exhaustion. Accordingly, CAPG is a potential progno-
sis biomarker and probably involved in the regulation of tumor

environment in LGG.
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