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Background: Ovarian cancer (OC) is a major cause of most gynecological cancer deaths, and the rates of
incidence and mortality are increasing worldwide. However, factors in the tumor microenvironment (TME)
related to OC and certain prognostic markers of OC are still unknown. We aimed to identify biomarkers
connected to prognostic immunity based on clinical patients’ data from The Cancer Genome Atlas (TCGA).
Methods: We used the ESTIMATE algorithm to compute the immune and matrix scores of OC patients
from TCGA. Next, differentially expressed genes (DEGs) according to the immune and matrix scores were
obtained. Subsequently, genes (GZMB, C20rf37, CXCLI3, and UBD) connected with prognostic immunity
were determined. Moreover, functional enrichment analysis and the protein-protein interaction network
showed that these genes were enriched in many biological processes related to immune function. The Tumor
Immune Estimation Resource (TIMER) algorithm was also used to analyze the immune prognostic genes
according to six immuno-infiltrating cells.

Results: According to high/low immune-scores and matrix-score groups, 682 common genes were
identified, within 420 upregulated genes and 262 downregulated genes. Gene ontology (GO) analysis
of biological process primarily enriched in T cell activation, regulation of lymphocyte activation and
lymphocyte differentiation. OS analysis showed 45 genes (6.6%) were relevant in the final results. The
Kaplan-Meier plotter database verified the top 10 genes related to prognosis, but only GZMB, C20rf37,
CXCL13 and UBD were related to overall survival (OS).

Conclusions: GZMB, CXCLI3, and UBD may influence prognosis via their effects on the infiltration of

immune cells and therefore represent potential targets for OC immunotherapy.
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Introduction

According to global cancer data in 2020, the incidence and
mortality rates for ovarian cancer (OC) ranked 8th among
female malignant tumors (1). OC is considered the deadliest
malignant tumor in the female reproductive system because
of its hidden onset and difficult early diagnosis. The ovarian
epithelial tumor is the most common pathological type of
OC, accounting for 80-95% of ovarian malignancies. The
latest research showed the 5-year survival rate of epithelial
OC as <40% (2). Despite active cytoreductive surgery, 80%
of patients still relapse within 2 years, and recurrent OC
lacks a valid treatment. The failure to effectively eradicate
OC can be attributed to the complex interconnected
signal network coupled with the unique peritoneal tumor
microenvironment (TME). Previous studies have shown
that high levels of immune-cell infiltration are associated
with favorable outcomes (3,4), so exploring the TME
to find prognostic immune-related biomarkers of OC
should yield beneficial therapeutic targets. We present the
following article in accordance with the STREGA reporting
checklist (available at https://atm.amegroups.com/article/
view/10.21037/atm-21-7014/rc).

Methods
Gene expression datasets

Data of gene expression profiles and clinical characteristics
including grade, staging, and survival time, as well as the
outcome of OC patients were obtained from The Cancer
Genome Atlas (TCGA) portal (https://tcga-data.nci.nih.
gov/tcga/). Immune and matrix scores were computed by
ESTIMATE, which provided the matrix cells and immune
cell infiltration levels from the tumor tissues (5). The
study was conducted in accordance with the Declaration of
Helsinki (as revised in 2013).

Correlation analysis of expressed genes

On the basis of the ESTIMATE results, all specimens were
divided into high and low immune/matrix score groups to
determine the overlapping genes. |Log (FC)I >1, P value
<0.05, and false discovery rate (FDR) <0.05 (6) were defined
as the limits of significant differentially expressed genes
(DEGsS). Heatmaps were generated by the heat map package
in R.
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Survival analysis

Kaplan-Meier (K-M) survival estimation was applied to
determine the relevance between immune/matrix scores
and overall survival (OS) of patients, and then to recognize
possible prognostic genes.

Functional analysis

In this study, to make certain the feasible function of
genes, we used gene ontology (GO) analysis and the Kyoto
Encyclopedia of Genes and Genomes (KEGG) analysis
using the cluster Profiler package in R, and a P value <0.05
was defined as a meaningful result. In addition, in order to
analyze interacting genes, STRING was used to establish
a protein-protein interaction (PPI) network, which was
reconstructed in Cytoscape. Finally, using Molecular
Complex Detection (MCODE) in Cytoscape, clustering
was obtained based on the densely connected region with

topology.

TME analysis

The Tumor Immune Estimation Resource (TIMER),
including more than 10,000 samples of 32 cancer types from
TCGA, is a comprehensive resource for systematic analysis
of different immuno-infiltrating cancer types (https://
cistrome.shinyapps.io/timer/). We analyzed the prognostic
level of OC genes and their correlations with immune cell
infiltration, including B cells, macrophages, CD4" T cells,
neutrophils, CD8" T cells, and dendritic cells.

Statistical analysis

Differential analysis of expressed genes, function analysis
and unsupervised clustering analysis were performed using
R version 3.6.

Results

Relationship between immune and matrix scores with OC
prognosis

We discovered that the immune score was significantly
associated with OC prognosis. In this research, 371 OC
datasets were obtained from TCGA database containing
gene expressions and clinical characteristics. According
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Figure 1 Relationship between immune and stromal scores and ovarian cancer prognosis. Patients” OS based on (A) immune scores and (B)

stromal scores. OS, overall survival.

to the ESTIMATE algorithm, matrix scores ranged from
-2,067.71 to 1,568.51, and immune scores were distributed
between -1,781.66 and 2,529.21. This research showed that
the distribution of matrix scores (P=0.225, P=0.331) and
immune scores (P=0.628, P=0.378) did not vary across the
different stage levels and different clinical grade levels (data
not shown). In order to explore the possible connection
between the prognosis of OC and the immune and matrix
scores, the patients were divided into two groups with
high/low-scores, and K-M survival prognostic curves were
constructed. The immune scores were markedly positively
correlated with OS, indicating a positive factor in patient
prognosis (Figure 14,1B).

Analysis of DEGs

In this study, 629 upregulated and 520 downregulated
immune-related genes were selected by comparing the
different immune-score groups. Similarly, 734 upregulated
genes and 398 downregulated genes were in the stromal-
score groups (Figure 24,2B). Moreover, as shown in
Figure 2C,2D, there were 420 up- and 262 downregulated
overlapping genes in the immune- and matrix-score
groups.

Functional analysis of prognostic genes

The functions of the overlapping genes were predicted, and
40 pathways and 635 GO results were produced by KEGG
and GO analysis. GO analysis includes three aspects:
biological process, cellular component and molecular
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function. The results indicated that 0042110: T cell
activation, 0009897: external side of the plasma membrane,
0051249: regulation of lymphocyte activation, 007159:
leukocyte cell-cell adhesion, and 0030098: lymphocyte
differentiation were the top five from the GO analysis
(Figure 34). KEGG results showed that these genes were
concentrated in hsa04060 (chemokine signaling pathway)
and hsa04060 (cytokine-cytokine receptor interaction)
(Figure 3B).

PPI network construction and analysis

The PPI network was used to display the connections
and functions of the immune-related prognostic genes
(Figure 44). Module A, including 33 edges and 9 nodes in
the network, contained CCLI13, CXCL9, CXCL13, CCL19,
CXCLS5, CCL21, CCR2, CCRS5, and CCLS (Figure 4B).
Module B had 6 nodes and 15 edges: CD3G, LCP2, CD3D,
CD247, CD3E, and ITK were the main genes (Figure 4C).
Module C had 7 nodes and 15 edges (Figure 4D),
containing ITGAM, ITGAX, FCERIG, ITGB2, CD53,
CYBB, and LILRB2.

Survival analysis of overlapping genes

The survival package in R showed 45 genes related to OS
selected from 682 overlapping genes, but only the top
10 were showed (P<0.05, Figure 5). Next, we predicted
their functions. KEGG and GO analysis distinguished 20
pathways and 249 GO terms, showing that the 45 genes
mainly participated in regulation of T cell activation (GO:

Ann Transl Med 2022;10(2):91 | https://dx.doi.org/10.21037/atm-21-7014
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Figure 2 Comparison of gene expression and ovarian cancer patients’ immune and stromal scores. Heatmap of significant differentially
expressed genes based on immune and stromal scores (A,B); red indicates higher expressed genes and green indicates lower ones. Venn

diagram analysis of aberrantly expressed genes based on immune and stromal scores (C,D).
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Figure 3 Enrichment analysis of immune-related genes. (A) GO analysis and (B) KEGG analysis. GO, gene ontology; KEGG, Kyoto Encyclopedia of Genes and Genomes;
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BP, biological process; CC, cellular component; MF, molecular function. X-axis represents gene number.

0050863), leukocyte cell-cell adhesion (GO: 0007159), in
cytokine-cytokine receptor interaction (hsa04060) and viral
protein interaction with cytokines and cytokine receptors
(hsa04061) (Figure 64,6B).

Validation in the K-M plotter database

Because it is important to test and verify prognostic genes
in other databases, we used the K-M plotter database to
validate the results. Only 4 genes had a relationship with
OC survival. In addition, the functions of GZMB, UBD
(GABBRI), and C20rf73 in OC have not been reported
in previous research (Figure 7). Through verification in
GEPIA database, we found that the expression levels of
CXCL13 and BUD in patients with advanced ovarian
cancer were lower than those in early ovarian cancer. Data
is not shown in the text.

Correlation of prognostic genes’ expressions with immune
cell infiltration level

We investigated whether the prognostic genes’ expressions
correlated with immune cell infiltration levels in OC
and our results showed that GZMB, CXCL13, and UBD
expression levels negatively correlated with tumor purity
and significantly correlated with immune cell infiltration
levels (Figure §). The relation between immune cell (B
cells, CD8" cells, CD4" cells, macrophages, neutrophils and
dendritic cells) infiltration and clinical characteristics was
further examined by the survival module of TIMER and the
results showed that dendritic cell infiltration could predict
better survival (Figure 9).

Discussion

OC has the highest mortality of all gynecological
malignancies. During the past 40 years, the OC survival
rate has improved but two-thirds of women still die within
10 years of diagnosis (7). Less than 25% of patients are
diagnosed in the early stages, because of the lack of specific
diagnostic symptoms and/or biomarkers. OC preferentially
metastasizes into the peritoneal cavity (8), and the
interaction between the transformed cells and the unique
peritoneal TME affects not only the outcome of disease,
but also the treatment response (2). The lack of effective
eradication of OC can be thought to due to the complex
interconnected signal networks coupled with the unique
peritoneal TME. Thus, it is important to understand

Ann Transl Med 2022;10(2):91 | https://dx.doi.org/10.21037/atm-21-7014
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Figure 4 The functional analysis of immune-related genes. (A) Functional analysis of immune-related genes. (B-D) Top three modules in

the protein-protein interaction networks.

the TME of OC patients by identifying immune-related
prognostic genes that predict OS. Previous study shown
that the more immune cell number predicts the better
outcomes, and using the ESTAMATE algorithm could
assess the tumor purity and get the matrix and immune
scores (3).

The TME plays a key role in tumor progression,
metastasis, and recurrence, causing a poor prognosis (9-11),
because of the highly immunosuppressive in OC tumor
microenvironment (OC-TME), allowing evasion of
immune surveillance and unhindered tumor growth. In this
research, immune-related DEGs were comprehensively

© Annals of Translational Medicine. All rights reserved.

analyzed, and the relationship among DEGs, prognosis, and
immune cells was explored. Patients with higher immune
scores had a longer OS (P=0.037).

In order to identify the immune-related genes, we
classified the samples into high/low immune-score and
matrix-score groups. In these, 682 common genes were
screened out, comprising 420 up- and 262 downregulated
genes. GO analysis revealed the biological processes were
primarily enrichment of T cell activation, regulation of
lymphocyte activation, and lymphocyte differentiation. The
results indicated that immune-related DEGs may promote
the evolution of OC by influencing these biological

Ann Transl Med 2022;10(2):91 | https://dx.doi.org/10.21037/atm-21-7014
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Figure 5 Kaplan-Meier survival curves for immune-related genes associated with overall survival. Horizontal axis: overall survival time, years, Vertical axis: survival function.

processes.

OS analysis was performed to further determine the
prognostic-related immune genes and among 682 relevant
immune genes, 45 (6.6%) were relevant in the final result,
but we only show the top 10 genes related to prognosis.
In addition, PPI modules were established to show the
influence and function of the prognostic immune-related
genes. Nodes with high connectivity within the modules
included GZMB, CD80, CXCL13, SLAMF7, CCRI, and
CCR7. Next, we used the K-M plotter database to verify
the top 10 genes related to prognosis, and found that only
GZMB, C20rf37, CXCLI13, and UBD were related to OS.
Granzyme B (GZMB) is a serine protease with the highest
content secreted by cytotoxic T lymphocytes (CTLs) and
natural killer (NK) cells (12). Many studies have shown
that GZMB is detected in lung carcinomas (13), primary
human breast carcinomas (14), urothelial carcinomas (15),
and nasal-type NK/T-cell lymphoma (16). However, no
study of this gene has been carried out in OC. The CXC
subfamily chemokine 13 (CXCL13) is a member of the
CXC chemokine family. CXCL13 can bind to its specific
receptor CXCRS and is secreted by B cells, follicular helper
T cells, dendritic cells, and macrophages, and plays an
important role in immune cell recruitment, activation, and
adaptive immune response regulation (17,18). According
to one study, it was been confirmed that the combination
of CXCL13, CDS, and CXCRS is an independent factor for
OS and progression-free survival in patients with high-
grade OC (19), and high CXCL13 expression is associated
with prolonged survival. Our results are consistent with this
previous study. C20rf37, also named DCAF17, is involved
in gonad development and functions in both sexes (20,21).
It is a key protein in the pathogenesis of the multisystem
disorder Woodhouse-Sakati syndrome. However, there
have been no studies linking DCAF17 to OC. The
ubiquitin protein D (UBD) is a member of the ubiquitin
protein family. UBD is reported to be a tumor oncogene
that promotes tumor recurrence and metastasis, via multiple
signaling pathways including PI3K/Akt, Wnt/beta-catenin,
and nuclear factor kappa-B signals (22-24). However, our
research showed that the higher the UBD expression, the
better the outcome for patients. Therefore, we need to
conduct more experiments to verify this.

More and more studies indicate the importance of B
cells, dendritic cells, CD4" T cells, neutrophils, CD8" T
cells, macrophages, and other immune cell types in OC (2).
Tumor-associated macrophages are considered to be
involved in the immunosuppressive process in OC, and play

Ann Transl Med 2022;10(2):91 | https://dx.doi.org/10.21037/atm-21-7014



Page 9 of 14

, Vol 10, No 2 January 2022

icine

Annals of Translational Med

pue sauar) jo erpadoppLoury 01043 ‘O ‘AFojoruo duad ‘On) “sisAjeue HOHYY () pue

00
€00
c00
oo

1snipe-d

o @
‘@
°Q
v @

c e

uno)

oleyausn
0 €0 20

SIpJeoOAW [BAIA

L eueep
I snsojewsyifie sndn| olws)sAs
[ UOHENUSIBYIP |90 LLYL

- Aemyyed Buleubis g eddey-4N

I abesul| ||90 olalodojewsH

SUype plojewnayy

UOHERUSIBHIP 1180 ZUL PUE LUL

(ag|) esessip |omoq Aiojewweul

F aseasIp ploJAUL SUNWWIOINY

snyljjew sajeqelp | adA
I 9SEasIp 1S0Y-SNSIoA-1eID
+ Aousioyepounwwi Arewnd

+ Aemyyed Buiieubis 1oydaosau |90 |

uononpoud yB| 10} 30MIBU BUNLWWI [BUNSIU]
F uonoalal yeibojly

~ Aemyyed Buieubis supjowsy)

F (SINWVD) Se|nosjow uoisaype |90

- 10}da081 BU0}AO pue BuBOIAD UM uonoeIB)ul UIBjoid [elip

F uonoeleUl J01de08I BUIOIAO-BUINOIAD m

"uonouny renodour Yy Qusuoduwod Tem[[ed ‘) ‘ssa001d [ea130[01q ‘¢ ‘sououar)

sz @
0oL @
si@
s @
sz e
uno)
9100
2L00
800°0
000

1snipe-d

€0

oleyausn
20

MF

CcC

BP

sisA[eue QD) () 'souad sunuwr parei-sisoudord jo sisd[eue [euonoun, 9 2Indry

Ajnnoe Joydeoal sujowsyd O-0
1q Joydedal sujoway)
ApAnoe sujowsyy

Buipuiq Joydedas suowayo YOO
q uuedsH

10E 10}de08) SuB0IAD

uig punodwod Inyng

Ajnnoe pueb| Jojdesey

Buipulq J0ydeoai sujoIkD
Annnoe supjolky

aueiquaw ewse|d Jo 9pIS [BuioIxT

uoisaype |jo:

199 814003N3] J0 UoIIE|NBaI BAINSOH
0 | JO uole|NBal BAIISOd

1190 81400 N3] Jo uonenbay

199 Jo uoijenBal aAISOd
UOIEAIIOE []90 JO UOIje|nBal aAISOd

uoneAnoE 81400%Na) JO UoNENBaI BAINISOd
UOISaYPE [[90-[99 814003 Na"]

UOIBANOE []90 | JO uonejnBey

uoleAnoe apfooydwA| jo uonenbay

UOIBAIO® |90 | <

Ann Transl Med 2022;10(2):91 | https://dx.doi.org/10.21037/atm-21-7014

© Annals of Translational Medicine. All rights reserved.



t

icroenvironmen

Wang et al. Prognostic immune genes of OC tumor m

Page 10 of 14

"onvl pIezey YH ‘[eAlAIns [[e1240 ‘SO (T¥FGFD) A4
(O pue ‘1p71S (D Y27 (H) TASIH O) ‘GNZD (D ‘sdgd @) ‘€1710X0 (@ ‘08AD (O) ‘€240z (D “UIKADS) 190D (V) "souad onsougord o] o Jo saamd GO £ 2anS1y

0 4 ck 9 €Le 9001 YBIH 0 3 v ve LL 292 UBIH 0 3 € St 9 652 UBIH 0 0 9 L8 313 €95 UBIH 0 4 8 oe g€k €8y UBIH
0 0 9 €8 st 059 Mo 0 L v 2 68 €66 MO 0 L s B L 96E Mo 0 z 2 09 162 €0LL MOT 0 0 oL 9 %6z eLLL MmOl
St 18 JequInN Sl 18 JequInN St 18 JaquInN St 18 JequinN Sl 18 JsquinN
syuow ‘swl] syjuow ‘swi| syuow ‘swil) syluow ‘swi] syluow ‘swi|
0se 002 0Sk 00k 0s 0 0se 002 oSt 00k 0s 0 0se 002 0SH 00k 0s 0 0se 002 oSk 00k 0s 0 0se 00¢ 0Sk 00k 0s 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
yH— |- 00 o — [ 00 yoH— |- 00 wH— |- 00 o — - 00
Mmo— mo— 1 Mo — Mo — Mo —
ey uoisseidxa | 5. uoisseida | g v} L zo uoisseidhg | .0 vorssaidhg | 5.
Lvo 3 -vo 3 -vo S Lvo S Lvo 3
o o o o o
o o } o o
g 02 L g0 Z L g0 Z L oo 2
|©Q.M mo,M oo.M mo,M wo.M
80 - 80 80 80 80
50-0£°9=d Nueibo| §1°0=d uesBo| 91°0=d »uelibo| ¥50°0=d Yue.B0| 96000°0=d Juesbo|
(28°0-29°0)2L°0=4H Lol (90"1-270) 98'0=HH =o' (2t 1-v60) 91" k=tH ol (1€ 1=1) 1 1=dH oL (6°0-29'0) 82°0=4H o1
(1e7s7068502) +HEEVD (18727929555 1) LANVIS _ (1e7gLz9z2) Ll T_ (1e7s™£26022) 23SdH mU (e7voL0L2) GNZD u_
0 4 i4 143 8y €Lk UBH 0 3 9 9€ 951 185 ubH 0 0 14 [44 €9 Sve ubH 0 0 I 61 9L 0Sz uBH 0 2 €k 29 082 2801 UBIH
0 0 14 e 8L o8y Mo 0 3 k13 19 cle S0L Mo 0 c 14 92 €01 0Ly moq 0 14 9 (4 06 SOy mo 0 0 S Ge 8vi 619 moq
St 18 JaqunN Sl Je JaquunN St 18 JaqunN St Je JaquinN Sl Je JaquunN
syuow ‘awl] syuow ‘awi] syuow ‘swi] syluow ‘el syluow ‘ewi]
0se 002 05k 00k 0S 0 0se 002 oSt 00k 0s 0 0se 002 oSk 00k 0s 0 0se 002 oSk 00k 0s 0 0S¢ 00¢ 05k 00k 0s 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
UIH |- o0 w00 w00 [T u— |- 00
Mo— moq— Mo — Mo — Mo —
vosssina | .o vorssaida | 5 vorssaitsa | vorssedxa | . vossseiha | 5.
ey
Lyo S Lvo S Lvo 3 -vo S Ly 3
o o o o o
o o i D o
g g j=x g =4
-90 5 F90 3 -90 5 F90F F90Z
- 80 80 80 80 80
150'0=d ueibo| 2100°0=d Yueibo| £€'0=d yueibo| $800°0=d ueibo| 1°0=d ueibo|
(1-29°0) 62°0=HH Lot (16°0-69'0) 8'0=HH ot (981-6°0) L1 1=4H Fot (€6°0-19'0) 520=HH ot (€0'1-62°0) L6°0=HH ot

(187 1898€2) 5dgO

m (1872res0e) eLT0X0

(17615vSSH 0800

(171801€2) £24020

(187860502) HHVAOS

//dx.doi.org/10.21037/atm-21-7014

91 | https:

10Q2)

)

Ann Transl Med 2022

. All rights reserved.

1cine

© Annals of Translational Med:



Page 11 of 14

, Vol 10, No 2 January 2022

icine

Annals of Translational Med

90 g0 0

‘aonen[gul [[o0 aunuIWI JO S[9A9] AIM mEOmmmeQNw ouad JUSILJJIP JO UONE[a.LIO]) 8 Qh—.ﬂwmm

1oA8] UoRE Ul
0z'0 910 2o

ok 80 90 0

Lo-egee=d * 20-sgz'9=d Lo-sgge=d I L0-egL L =d . Lo-d9s v =d d 10-29/°9 = 4 riealgg=d
290°0- = Joojen el o z10- =Joofened  © 950°0- = Joojened® * ¢ o 1010~ =Joofeed ¢ ¥y 9700~ = Joo'[ejed * % 1200= Loo._am_:& 67?0 msu re
1180 onupusqg Iydonnan abeydoioepy 180 L +¥A0 1120 1 +8A0 [oke] Ayng
[one] uone. |
0 90 g0 o 0z0 9l'0 cio

.

o . L) . o e
H °.. . - ® % o ° . oo ° Lot
9}-oeg'L =d 91-ogyz=d L0-e96z =d 10-989°| = Li-ogt'g =Y 90-eg9z =Y /1-290}=d
¥9€°0 = Joo"|ep.ed 29€°0 = Joo'jejed @ 800~ = 400" [eied ® ||9gz0 =100 [e1Ed » 2620 = 100" [ened® €120 = Joo'enied 9/8°0~ ® 100

1180 2n1pUsg Iydonnan aBeydoioepy 180 L +¥A0 1”0 L +800 180 g fyng
o8] uone.u|

0 90 S0 o 0zo S0 [ S0 oL’o S00 000 0zo 9L’o cko €0 20 Lo oLo S00 o'k 80 90 o Y

. . .
8% o ° . . LRPPSE . o @ o0 o
9)-8/1@=d A-osecad t0-ar0ztd & 21-Mgy =de @ vi-op4ece= &
8Gg°0 = Joo'jered 1.€°0 = Joo'jented 850°0 = Joo'[eied 80€°0 = Joo'[ened 6£€°0 = Joo'[ented L1°0 = J09o'[eied
1180 anupuag Iydonnan abeydoioeyy 1180 L +¥ad 1180 1 +8a0

1oA8] UoRE YUl
0c0 90 cLo

. . . o
cl-opey=d gl-o0)| 24 ¢ 2o-orz6=d* ® | |ro-eegg=de il cg-oggo=d ° lo-osgz=d * ¢ sl-o1fo=d e Lo
@2e'0 = Joo'[ened 88¢'0 = Joo'|eljed 1,0°0- = Joo'|elsed 251°0 = oo ened 620 = Jow|enred 6170°0 = 100’ |entede 688°0— =100 @
1190 ohupuaQ Iydonnan abeydoioeyy 1190 L ++a0 1180 1 +800 1°0 8 Aung

(WdL 260l) [99] uoissaidxe €170X0 (Wd1 2boj) |one) uoissaidxe agn (NdL 2b0] ) |ons) uoissaidxe £/4H020

(NdL 260l [one| uoissaidxe GINZD

Ann Transl Med 2022;10(2):91 | https://dx.doi.org/10.21037/atm-21-7014

© Annals of Translational Medicine. All rights reserved.



Page 12 of 14 Wang et al. Prognostic immune genes of OC tumor microenvironment

a key role in tumor metastasis, angiogenesis, cell invasion,
and early recurrence (25,26). In high-grade OC, high-level
infiltration of CD8" T cells is normally related to a better
prognosis (27). A previous study found that dendritic cells

— Low (Bottom 50%)

Level
Q —High (Top 50%)

play a vital function in initiating and regulating immune
responses, with a connection to patients’ final results. Also,
mature dendritic cells are associated with increased OC
immune soaking and can affect the prognosis (28). High
levels of dendritic cell infiltration predict favorable survival

0.039

Log-rank P=(
150

Dendritic Cell
100

outcomes in OC, which is consistent with the results of

50

previous studies. The formation of neutrophil extracellular
traps is also related to improvement of OS in high-grade
OC (29).

From our study, we found that GZMB, UBD, and
CXCLI3 had a relationship with tumor purity, but the

specific mechanism is unknown. Therefore, our research

Log-rank P=0.995
150

Neutrophil
100

has the following limitations. First, we urgently need

50

5 biological experiments to verify our results, because our
o g research is based on data analysis. Second, we lack the
3 g molecular mechanisms for these genes, which will require
g 8 g further exploration.
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