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Abstract: FAM107A may have a dual role in regulating the biological functions of tumors; however, its role in prostate 
adenocarcinoma (PRAD) remains unknown. We analyzed FAM107A expression by employing databases to clarify its 
potential prognostic value for PRAD, as well as its role in the pathogenesis of PRAD. We observed that the FAM107A 
expression level is decreased in PRAD, and the reduced expression is considerably associated with poor overall 
survival and progression-free survival (PFS). To explore the mechanism of FAN107A in PRAD, we performed an im-
mune cell infiltration analysis and a gene set enrichment analysis. The results showed that FAM107A expression 
is positively related to mast cells and natural killer cells. The Wnt signaling pathway, the MAPK signaling pathway, 
and the immune responses are differentially enriched in the FAM107A high-expression phenotype. The FAM107A 
low-expression phenotype is linked to apoptosis-induced DNA fragmentation and DNA methylation in PRAD. To as-
sess the relationship between the clinical features and the FAM107A expression, we performed a logistic regression 
analysis and observed that a decreased FAM107A expression is associated with poor prognostic features, including 
the T stage, the N stage, the Gleason score, residual tumors, and the TP53 status. Our multivariate Cox regression 
results showed that the Gleason score, the primary therapy outcome, and the FAM107A expression are indepen-
dent prognostic factors in PFS. In summary, we consider FAM107A an independent risk factor for PFS in PRAD. 
Moreover, several pathways may reveal the role of FAM107A in triggering carcinogenesis. These discoveries provide 
novel perspectives for future research to elucidate the pathogenic mechanism underlying PRAD.
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Introduction

According to Global Cancer Epidemic Statistics 
(GLOBOCAN) 2018, prostate adenocarcinoma 
(PRAD) is the second-most prevalent cancer 
and the fifth-greatest cause of cancer-related 
death in men [1]. Prostatic special antigen 
(PSA) is a crucial biomarker for the diagnosis of 
PRAD, as well as for determining its prognosis 
and treatment effectiveness. Reportedly, PSA 
concentration can be associated with the pros-
tate size, the number of glandular epithelia [2], 
and other factors, such as age [3], body mass 
index (BMI) [4], drugs [5], and race [6]. Some 
studies have revealed that PSA has a low speci-
ficity, presenting false positives when both 
benign prostatic hyperplasia and prostatitis are 
present [7, 8]. For PRAD treatment, hormone 
therapy significantly improves patients’ pro-

gression-free survival (PFS) and overall median 
survival [9, 10]. However, approximately 10- 
20% of advanced PRAD cases develop into  
castration-resistant PRAD. Therefore, identify-
ing new biomarkers and therapeutic targets 
remains of vital clinical significance for patients 
with PRAD.

FAM107A (Family with Sequence Similarity 107 
Member A), also known as downregulated renal 
cell carcinoma gene 1 (DRR1), was designated 
by Tohoku University cDNA clone A on chromo-
some 3 (TU3A) [11, 12]. FAM107A is a protein 
coding gene that encodes a protein present in 
the nucleus, composed of 144 amino acids 
with a coiled-coil domain. Therefore, FAM107A 
can regulate gene expression by interacting 
with DNA and/or other proteins [13]. FAM107A 
expression is reduced in several types of can-
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cer, including neuroblastoma carcinogenesis 
[11], renal cell carcinoma [12], lung cancer  
[14], and laryngeal tumors [15]. FAM107A also 
plays a critical role in promoting tumor cell pro-
liferation [16]. However, Ma et al. found that 
FAM107A is overexpressed in glioblastoma, 
and FAM107A overexpression can be related  
to poor clinical outcomes [17]. Therefore, FAM- 
107A may play dual roles in regulating the bio-
logical functions of neoplasms.

In recent years, bioinformatics has been widely 
employed to study tumor genesis and develop-
ment induced by gene alterations. With techno-
logical developments, a large amount of shared 
biological data has emerged, and analyzing 
these big data is now a major research hotspot. 
In the present study, we aimed to clarify the 
role of FAM107A in PRAD pathogenesis and  
its potential prognostic value in patients with 
PRAD. To achieve this goal, we assessed FAM- 
107A expression in PRAD and normal tissues 
from The Cancer Genome Atlas (TCGA) data-
base, analyzed the relationship between the 
expression of FAM107A and clinical features in 
PRAD, and used gene set enrichment analysis 
(GSEA) to explore the underlying mechanism of 
FAM107A in PRAD.

Materials and methods

RNA-sequencing patient data

The RNA-Seq data (HTSeq-FPKM and HTSeq-
counts) of 495 PRAD samples, as well as the 
corresponding clinical information, were down-
loaded from the TCGA-PRAD project (https://
portal.gdc.cancer.gov/). Among them, 52 pros-
tate cancer tissues with paired adjacent sam-
ples were available. We excluded patients with 
PRAD presenting an overall survival (OS) of less 
than 30 days. Then, the level 3 HTSeq-FPKM 
was converted to transcripts per million (TPM) 
for the subsequent analyses. According to  
the median level of FAM107A expression, the 
tumor samples were divided into high and low 
FAM107A expression groups. The characteris-
tics of 495 patients, including their TNM stag-
es, Gleason scores, primary therapy outcomes, 
residual tumors, races, zones of origin, TP53 
statuses, ages, and PSAs, are summarized in 
Supplementary Table 1. The mRNA expressions 
of FAM107A was analyzed using the Oncomine 
database (https://www.oncomine.org/). The 
threshold settings were as follows: P-value, 

0.05; fold change, 1.5; gene ranking, top 5%. 
The Human Protein Atlas (HPA) (http://www.
proteinatlas.org/) was used to verify the 
FAM107A expression at the translational level 
[18]. The mRNA expressions of FAM107A in the 
cancer cell lines and the prostate cancer cell 
lines were verified using the Cancer Cell Line 
Encyclopedia (CCLE) (https://www.broadinsti-
tute.org/ccle) [19].

Differentially expressed gene (DEGs) analysis 
and immune infiltration analysis

In the present study, the DEGs between the 
high and low FAM107A expression groups were 
identified using HTSeq-counts data from the 
DESeq2 package [20]. The genes with an 
adjusted P<0.05 and |log2 Fold Change| 
(|log2FC|)>l.5 were considered DEGs. The im- 
mune infiltration analysis of PRAD was per-
formed using a single sample gene set enrich-
ment analysis (ssGSEA) with the GSVA package 
[21]. Based on the signature genes of the 24 
immunocyte types described in the medical  
literature [22], all the relative enrichment 
scores of every immunocyte were quantified 
from the gene expression profile for each tumor 
sample.

Gene set enrichment analysis (GSEA)

Our GSEA, conducted using R package cluster 
Profiler [23], was performed between the high 
and low FAM107A expression groups. Function 
or pathway terms with a |Normalized enrich-
ment score| (|NES|)>1, an adjusted P<0.05, 
and a false discovery rate (FDR) <0.25 were 
regarded as a meaningful enrichment.

Survival analysis

Wilcoxon rank-sum tests and Wilcoxon signed-
rank tests were used to analyze the FAM107A 
expressions in the non-paired and paired sam-
ples, respectively. Receiver Operating Charac- 
teristic (ROC) curves were drawn, and the area 
under the curve (AUC) was calculated to evalu-
ate the diagnostic efficacy of FAM107A in PRAD. 
The prognostic analysis data used in this study 
were all derived from the study by Liu et al. [24]. 
The Kaplan-Meier approach and a logistic 
regression were performed to assess the prog-
nostic value of FAM107A for PRAD and to deter-
mine the relationship between the clinical fea-
tures and the FAM107A expression, respec- 
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tively. Cox regressions were performed to eval-
uate the factors contributing to the prognosis. 
In addition, a nomogram was constructed 
based on the results of a multivariate Cox 
regression.

Results

The role of FAM107A in PRAD

As shown in Figure 1A and 1B, the FAM107A 
expression significantly differed between the 
normal and the tumor tissues (P<0.001), with 
low expressions observed in the PRAD from 
TCGA. In addition, the AUC of FAM107A was 
0.887, which suggests that FAM107A may be a 
potential diagnostic molecule (Figure 1C). 
Multiple datasets from the Oncomine data- 
base revealed that the mRNA expression of 
FAM107A is significantly lower in PRAD than in 
normal tissues (P<0.001), as shown in Figure 
1D-I [25-30]. The results from the Kaplan-
Meier survival analysis revealed that low the 
FAM107A expression in PRAD is related to poor 
OS (hazard ratio [HR]=0.12, 95% CI: 0.02-0.99, 
P=0.049) (Figure 2A) and PFS (HR=0.51, 95% 
CI: 0.33-0.78, P=0.002) (Figure 2B). Moreover, 
the immunohistochemical staining obtained 
from the HPA database showed a low expres-
sion of FAM107A in PRAD (Figure 3A, 3B). From 
the CCLE database, we observed that the 
mRNA expressions of FAM107A were low in 
both the cancer and prostate cancer cell lines 
(Figure 3C, 3D).

Potential mechanism of FAM107A in regulat-
ing the progression of PRAD 

Based on the cutoff standard (adjust P<0.05, 
|logFC|>1.5), a total of 469 DEGs were identi-
fied in the FAM107A high and low expression 
groups, of which 142 were downregulated and 
327 were upregulated (Figure 4A). The heat 
map shows the top 5 upregulated and down-
regulated DEGs between the FAM107A high 
and low expression groups (Figure 4B). A 
Spearman correlation was employed to reveal 
the relationship between the expression level 
of FAM107A and the immune cell infiltration 
level, quantified by ssGSEA, in the PRAD micro-
environment (Figure 4C). The results showed 
that the FAM107A expression is positively relat-
ed to natural killer (NK) cells (R=0.637, 
P<0.001, Figure 4D) and mast cells (R=0.661, 
P<0.001, Figure 4E).

FAM107A-related signaling pathways based on 
GSEA

Then, a GSEA was performed to further explore 
the underlying mechanism of FAM107A in 
PRAD. Meaningful differences were observed 
in the enrichment of the MSigDB Collections 
(c2.cp.v7.0. symbols) of several pathways. Va- 
rious biological processes were significantly 
enriched in FAM107A-PRAD, including the Wnt 
signaling pathway, the MAPK signaling path-
way, the AP1 pathway, the Th1Th2 pathway, and 
the antigen activates B cell receptor (BCR) lead-
ing to the generation of second messengers, 
PD 1 signaling, the CD8 TCR pathway, interleu-
kin 10 signaling, immunoregulatory interac-
tions between lymphoid and non-lymphoid 
cells, apoptosis induced DNA fragmentation, 
DNA methylation, and the cell cycle (Figure 5). 
These results indicate that FAM107A is related 
to these data sets.

The relationship between FAM107A expression 
and the clinical characteristics of PRAD

In total, 495 PRAD samples with FAM107A 
expression data were analyzed from the TCGA. 
Decreased FAM107A expression is significantly 
associated with age (P=0.026), T stage (P< 
0.001), N stage (P<0.001), the Gleason score 
(P<0.001), residual tumors (P=0.009), PSA 
(ng/mL) (P=0.012), the TP53 status (P<0.001), 
and the primary therapy outcome (P=0.023) 
(Figure 6). The logistic regression revealed that 
low FAM107A expression is significantly related 
to poor prognostic features, including T stage 
(P<0.001), N stage (P<0.001), the Gleason 
score (P<0.001), residual tumors (P=0.021), 
and the TP53 status (P=0.003) (Table 1).

Cox regression analyses of survival

Our univariate analysis revealed that low FAM- 
107A expression is related to poor PFS (Table 
2) and shorter OS (Table 3). To further explore 
the relevant factors impacting PFS, we created 
a multivariate Cox regression model, incorpo-
rating variables presenting a P<0.1 in the uni-
variate Cox regression in the multivariate Cox 
regression. The multivariate Cox regression 
revealed that FAM107A (P=0.013), the Gleason 
score (P<0.001), and the primary therapy out-
come (P=0.029) are independent prognostic 
factors for PFS in PRAD. 
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Construction and evaluation of the nomogram

As shown in Figure 7A, to provide a suitable 
method to quantitatively predict the PRAD 
prognosis, a nomogram was constructed using 
the Gleason score, the primary therapy out-
come, and FAM107A. The C-index for the nomo-
gram was 0.731 (95% CI: 0.705-0.757) with 
1000 bootstrap replicates. The calibration 
plots indicated that the prediction using the 
FAM107A-related nomogram was consistent 
with the actual observation for the 3-(red line), 
5-(blue line), and 8-(green line) year PFS prob-
ability (Figure 7B). In summary, the nomogram 
was a reliable model when compared with the 
individual prognostic factors to predict PFS in 
PRAD.

The prognostic value of FAM107A in the pro-
gression-free survival of different subgroups 
of PRAD

As shown in Figure 8, low FAM107A expression 
correlated with worse PFS in terms of age ≤60 
(HR=0.377, 95% CI: 0.191-0.744, P=0.005), T2 

of T stage (HR=0.264, 95% CI: 0.082-0.848, 
P=0.025), N0 of N stage (HR=0.489, 95% CI: 
0.293-0.816, P=0.006), 6&7 of Gleason score 
(HR=0.275, 95% CI: 0.118-0.638, P=0.003), 
CR&PR&SD of the primary therapy outcome 
(HR=0.451, 95% CI: 0.277-0.733, P=0.001), 
PSA (ng/mL)<4 (HR=0.555, 95% CI: 0.353-
0.873, P=0.011), PSA (ng/mL) ≥4 (HR=0.113, 
95% CI: 0.013-0.979, P=0.048), the WT of the 
TP53 status (HR=0.496, 95% CI: 0.307-0.801, 
P=0.004), the R0 of the residual tumor 
(HR=0.492, 95% CI: 0.270-0.895, P=0.020), 
and the R1&R2 of the residual tumor (HR= 
0.474, 95% CI: 0.253-0.885, P=0.019). These 
results suggest that the FAM107A expression 
level can impact the PFS in different PRAD 
subgroups.

Discussion

In recent years, the expressions and mecha-
nisms of FAM107A have been documented in 
some malignant tumors. FAM107A, a protein 
coding gene, reportedly suppresses renal can-
cer cell proliferation and induces apoptosis 

Figure 1. The role of FAM107A in prostate cancer (TCGA and Oncomine). A. The expression of FAM107A in the 52 
adjacent tissues samples and the 495 human prostate cancer (PRAD) samples in the TCGA. B. The expression 
of FAM107A in 52 PRAD samples and the corresponding paired adjacent samples of PRAD in TCGA. C. The ROC 
analysis evaluates the diagnostic efficacy of FAM107A in PRAD. D-I. The mRNA levels of FAM107A in Singh Prostate, 
Lapointe Prostate, Arredouani Prostate, Luo Prostate 2, LaTulippe Prostate, and Vanaja Prostate, respectively.

Figure 2. The Kaplan-Meier survival curves comparing the high and low expression of FAM107A in prostate cancer. 
A. Overall survival of the high and low FAM107A expression groups. B. Progression free survival of the high and low 
FAM107A expression groups.
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Figure 3. FAM107A expressions in the prostate cancer tissues and cell 
lines. A, B. Immunohistochemical staining of FAM107A in the prostate tis-
sues and the prostate cancer tissues in the HPA database. C, D. The mRNA 
expression of FAM107A in cancer cell lines and prostate cancer cell lines 
in the CCLE database.
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Figure 4. The potential mechanism of FAM107A in regulating the progression of PRAD. A. Volcano plot of the dif-
ferentially expressed genes between the high and low FAM107A expression groups. B. Heat map of the top 5 differ-
entially expressed genes between the high and low FAM107A expression groups. C. Correlation between the relative 
abundances of the 24 immune cells and the FAM107A expression level. D. Correlation between the relative enrich-
ment score of the NK cells and the expression level of FAM107A of PRAD. E. The correlation between the relative 
enrichment score of the mast cells and the expression level of FAM107A of PRAD.
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Figure 5. Enrichment plots from the gene set enrichment analysis. A. WNT signaling pathway. B. MAPK signaling pathway. C. AP1 pathway. D. Th1Th2 pathway. E. 
Antigen activates the B cell receptor BCR leading to the generation of second messengers. F. PD 1 signaling. G. CD8 TCR pathway. H. Interleukin 10 signaling. I. Im-
munoregulatory interactions between a lymphoid and a non-lymphoid cell. J. Apoptosis induced DNA fragmentation. K. DNA methylation. L. The cell cycle.
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Figure 6. The relationship between the expression of FAM107A and the clinical characteristics of PRAD. A. Age. B. T stage. C. N stage. D. Gleason score. E. Residual 
tumor. F. PSA. G. TP53 status. H. Primary therapy outcome.
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[12]. Similar results were reported for lung can-
cer [16] and neuroblastoma [11]. FAM107A pro-
moter hypermethylation has been observed in 
lung cancer [13], laryngeal tumors [15], and 
hepatocellular carcinoma [31]. In addition, Le 
et al. found high FAM107A expressions in inva-
sive glioblastoma, promoting brain cancer inva-
sion via regulation of cytoskeletal-focal adhe-

sion dynamics [32]. Ma et al. have demonst- 
rated that FAM107A has a critical role in pro-
moting glioblastoma invasion and the epitheli-
al-mesenchymal transition via AKT activation 
[17]. Dudley et al. have indicated that FAM107A 
regulates AKT activation to drive brain cancer 
invasion [33]. Based on these studies, FAM- 
107A is closely related to various cancers, and 

Table 1. FAM107A expression associated with various clinical pathological characteristics (logistic 
regression)
Characteristic Total (N) Odds Ratio in FAM107A expression P value
T stage (T3&T4 vs. T2) 488 0.46 (0.31-0.66) <0.001
N stage (N1 vs. N0) 422 0.29 (0.16-0.50) <0.001
Gleason score (8&9&10 vs. 6&7) 495 0.35 (0.24-0.50) <0.001
Residual tumor (R1&R2 vs. R0) 465 0.63 (0.43-0.93) 0.021
PSA (ng/ml) (≥4 vs. <4) 438 0.65 (0.28-1.41) 0.278
TP53 status (Mut vs. WT) 492 0.40 (0.22-0.72) 0.003

Table 2. The relationship between progression free survival and characteristics

Characteristic Total 
(N)

HR (95% CI)  
Univariate analysis

P value 
Univariate 
analysis

HR (95% CI)  
Multivariate 

analysis

P value 
Multivariate 

analysis
T stage (T3&T4 vs. T2) 488 3.716 (2.100-6.575) <0.001 1.915 (0.908-4.042) 0.088

N stage (N1 vs. N0) 422 1.854 (1.137-3.026) 0.013 0.796 (0.447-1.417) 0.438

M stage (M1 vs. M0) 456 3.648 (0.505-26.354) 0.200

Gleason score (8&9&10 vs. 6&7) 495 4.603 (2.909-7.284) <0.001 3.802 (2.073-6.974) <0.001

Residual tumor (R1&R2 vs. R0) 465 2.320 (1.533-3.510) <0.001 1.552 (0.929-2.592) 0.093

PSA (ng/ml) (≥4 vs. <4) 438 4.246 (2.119-8.510) <0.001 1.820 (0.789-4.199) 0.160

Age (>60 vs. ≤60) 495 1.274 (0.843-1.923) 0.250

Race (White vs. Asian & Black or African American) 480 1.309 (0.726-2.360) 0.371

Zone of origin (Overlapping/Multiple Zones vs. Peripheral Zone) 262 1.293 (0.794-2.108) 0.302

TP53 status (Mut vs. WT) 492 2.086 (1.258-3.461) 0.004 1.059 (0.613-1.830) 0.836

Primary therapy outcome (PD vs. CR&PR&SD) 434 3.584 (2.080-6.175) <0.001 2.059 (1.077-3.936) 0.029

FAM107A (High vs. Low) 495 0.509 (0.333-0.777) 0.002 0.524 (0.314-0.874) 0.013

Table 3. The relationship between overall survival and characteristics

Characteristic Total 
(N)

HR (95% CI)
 Univariate analysis

P value 
Univariate 
analysis

HR (95% CI)  
Multivariate 

analysis

P value 
Multivariate 

analysis
T stage (T3&T4 vs. T2) 488 3.298 (0.613-17.743) 0.165

N stage (N1 vs. N0) 422 3.609 (0.799-16.298) 0.095 1.186 (0.173-8.122) 0.862

M stage (M1 vs. M0) 456 59.119 (6.491-538.418) <0.001 0.000 (0.000-Inf) 0.999

Gleason score (8&9&10 vs. 6&7) 495 6.698 (1.381-32.493) 0.018 3.736 (0.449-31.068) 0.223

Residual tumor (R1&R2 vs. R0) 465 2.627 (0.704-9.804) 0.151

PSA (ng/ml) (≥4 vs. <4) 438 10.412 (2.457-44.129) 0.001 1.317 (0.091-19.067) 0.840

Age (>60 vs. ≤60) 495 1.583 (0.442-5.669) 0.480

Race (White vs. Asian & Black or African American) 480 1.615 (0.308-8.470) 0.571

Zone of origin (Overlapping/Multiple Zones vs. Peripheral Zone) 262 1.666 (0.445-6.245) 0.449

TP53 status (Mut vs. WT) 492 2.128 (0.523-8.653) 0.291

Primary therapy outcome (PD vs. SD&PR&CR) 434 9.813 (2.413-39.914) 0.001 4.152 (0.514-33.549) 0.182

FAM107A (High vs. Low) 495 0.125 (0.016-0.994) 0.049 0.149 (0.017-1.342) 0.090
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multiple mechanisms are closely associated 
with FAM107A expression. To the best of our 
knowledge to date, the expression of FAM107A 
and its potential prognostic impact on PRAD 
has not been explored; the potential role of 
FAM107A in PRAD is the primary focus of this 
study.

Herein, by employing bioinformatic tools, we 
found that FAM107A expression is decreased  
in PRAD, which is consistent with a previous 
study [34]. Decreased FAM107A expression in 
PRAD is considerably associated with poor OS 
and PFS. Furthermore, a decreased FAM107A 
expression is related to poor prognostic fea-

eason score, the primary therapy outcomes, 
and FAM107A, is a better model for predicting 
PFS in PRAD than the individual prognostic 
factors.

To further explore the function of FAM107A in 
PRAD, we used the TCGA data for ssGSEA and 
GSEA. The ssGSEA results indicated that the 
FAM107A expression is positively related to 
mast cells and NK cells, indicating that 
FAM107A possibly regulates the functions of 
the mast cells and NK cells in PRAD. NK cells, 
which were first identified in 1975, are a type of 
cell that differs from T cells and B cells. Mast 
cells are among the most important immune 

Figure 7. Construction and validation of a nomogram based on the FAM107A. A. Nomogram for predicting the prob-
ability of 3-, 5-, and 8-year PFS for PRAD. B. Calibration plot of the nomogram for predicting the probability of 3 (red 
line), 5 (blue line), and 8 (green line) year PFS for PRAD.

Figure 8. The prognostic value of FAM107A in the progression free survival 
of various subgroups of PRAD.

tures, including T stage, N 
stage, the Gleason score, 
residual tumors, and the TP53 
status. In addition, our multi-
variate Cox regression analysis 
revealed that the Gleason 
score, the primary therapy out-
come, and FAM107A are inde-
pendent prognostic factors for 
PFS. As reported in previous 
studies, the Gleason score is 
an independent prognostic fa- 
ctor [35, 36]. Based on the 
results of our multivariate Cox 
regression, we constructed no- 
mograms, which reveal better 
performance than the conven-
tional staging systems in some 
cancers [37, 38]. The nomo-
gram, which includes the Gl- 



The role of FAM107A in prostate carcinoma

10174	 Am J Transl Res 2021;13(9):10163-10177

cells, and they play key roles in innate immuni-
ty, adaptive immunity, and immune regulation. 
Reportedly, mast cells may exert anti-tumor 
effects by enhancing inflammation and the 
anti-tumor response, as well as by inducing cell 
apoptosis and reducing cell mobility [39]. NK 
cells have the inherent ability to kill cancer cells 
and play a significant role in the immune moni-
toring of cancer cells [40]. Furthermore, a grow-
ing number of studies have revealed that NK 
cells demonstrate an excellent anti-tumor 
effect [41-44]. The GSEA results showed that 
the Wnt signaling pathway, the MAPK signaling 
pathway, the AP1 pathway, and the immune 
responses, such as the Th1Th2 pathway and 
PD 1 signaling, are differentially enriched in the 
FAM107A high-expression phenotype. Wnt sig-
naling has been suggested as a key signaling 
pathway impacting PRAD through various me- 
chanisms, including regulating androgen recep-
tors, the proliferation of PRAD stem cells, pro-
moting osteoblast metastasis, and anti-andro-
gen therapy [45, 46]. Previous studies have 
shown that activation of the MAPK pathway is 
closely related to PRAD progression, but the 
inhibition of the MAPK pathway can effectively 
prevent the occurrence of metastatic PRAD  
[47, 48]. It has been reported that AP-1 can 
regulate the occurrence, progression, and 
recurrence of PRAD [49]. Although immuno-
therapy for PRAD remains limited, some prog-
ress has been achieved [50]. The related 
immune responses also provide a novel per-
spective in terms of the PRAD targets and 
mechanisms. In addition, the FAM107A low-
expression phenotype is significantly related to 
apoptosis-induced DNA fragmentation, DNA 
methylation, and the cell cycle in PRAD. 
Collectively, these results suggest that FAM- 
107A not only acts as a latent prognostic mark-
er but can be developed as a potential thera-
peutic target in PRAD.

Although this study showed the correlation 
between FAM107A and PRAD, it still has some 
limitations. As our study is based on a bioinfor-
matics analysis with no external dataset valida-
tion, biases resulting from the confounding fac-
tors may be present. Additional investigations 
need to be performed to identify the validation 
set cohort data. Furthermore, multi-center 
large scale clinical studies should be undertak-
en to verify these findings. The mechanism of 
action of FAM107A in PRAD has been revealed 

through datamining and predictions using bio-
informatics data. Cell and animal experiments 
are needed to confirm the mechanism of 
FAM107A in PRAD.

In conclusion, this study, for the first time, 
shows the diagnostic and prognostic values of 
FAM107A in PRAD. Low FAM107A expressions 
are significantly related to short survival in 
PRAD. Moreover, several pathways can reveal 
the possible associations of FAM107A in trig-
gering carcinogenesis. These discoveries pro-
vide novel targets for future research to clarify 
the pathogenic mechanisms of PRAD.
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Supplementary Table 1. The association between the FAM107A expression and the clinicopathologic 
features

Characters level Low expression of 
FAM107A

High expression of 
FAM107A P test

n 248 247
T stage (%) T2 72 (29.3%) 115 (47.5%) <0.001 exact

T3 167 (67.9%) 124 (51.2%)
T4 7 (2.8%) 3 (1.2%)

N stage (%) N0 163 (73.4%) 181 (90.5%) <0.001
N1 59 (26.6%) 19 (9.5%)

M stage (%) M0 224 (98.7%) 229 (100.0%) 0.123 exact
M1 3 (1.3%) 0 (0.0%)

Gleason score (%) 10 3 (1.2%) 1 (0.4%) <0.001 exact
6 12 (4.8%) 33 (13.4%)
7 103 (41.5%) 143 (57.9%)
8 39 (15.7%) 24 (9.7%)
9 91 (36.7%) 46 (18.6%)

Primary therapy outcome (%) CR 154 (72.6%) 183 (82.4%) 0.045
PD 14 (6.6%) 14 (6.3%)
PR 27 (12.7%) 13 (5.9%)
SD 17 (8.0%) 12 (5.4%)

Residual tumor (%) R0 145 (62.5%) 169 (72.5%) 0.061 exact
R1 84 (36.2%) 62 (26.6%)
R2 3 (1.3%) 2 (0.9%)

Race (%) Asian 9 (3.7%) 3 (1.3%) 0.152
Black/African American 31 (12.8%) 25 (10.5%)

White 202 (83.5%) 210 (88.2%)
Zone of origin (%) Central Zone 3 (2.0%) 1 (0.8%) 0.314 exact

Overlapping/Multiple Zones 76 (50.0%) 50 (41.0%)
Peripheral Zone 68 (44.7%) 68 (55.7%)
Transition Zone 5 (3.3%) 3 (2.5%)

TP53 status (%) Mut 39 (15.7%) 17 (7.0%) 0.004
WT 209 (84.3%) 227 (93.0%)

Age (median [IQR]) 62.00 (56.00, 66.00) 61.00 (56.00, 66.00) 0.143 nonnorm
PSA (ng/ml) (median [IQR]) 0.10 (0.03, 0.26) 0.10 (0.03, 0.10) 0.105 nonnorm
Note: “exact” means that the statistical method was Fisher’s exact test. “nonnorm” means a non-normal distribution and a Wilcoxon rank sum 
test was used for the statistical analysis.


