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Abstract 

One of the most prevalent cancers and a major global cause of mortality in men is prostate cancer (PCa). 
Omentin-1, an adipokine, has been shown to play a protective role by reducing proinflammatory cytokine 
secretion. The relationships among carcinogenic lifestyle factors, biochemical recurrence (BCR), OMNT1 
polymorphisms, and PCa remain unclear. We investigated the impact of clinicopathological features and 
four OMNT1 gene variants on PCa risk in 701 Taiwanese male patients with and without BCR. Compared 
with the TT genotype, the TA+AA genotypes of SNP rs2274907 were associated with a lower risk of 
perineural invasion. Similarly, the AG+GG genotypes of rs4656959 were associated with a lower risk of 
perineural invasion compared to the AA genotype. Importantly, PCa patients without BCR exhibited the 
same effects. Interestingly, the wild-type TT homozygous genotype was associated with significantly 
lower OMNT1 expression levels compared to the AA genotype of the rs2274907 variant. Additionally, 
OMNT1 mRNA levels were lower in PCa tissues compared to normal tissues, indicating that omentin-1 
acts as a protective factor in PCa. 
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Introduction 
One of the most prevalent cancers and a major 

global cause of mortality for men is prostate cancer 
(PCa). According to estimates, over 300,000 men in the 
US will receive a PCa diagnosis in 2025, and over 
35,000 will pass away from the disease [1]. Because it 

is asymptomatic in the beginning, PCa can be 
challenging to detect, underscoring the importance of 
monitoring for early signs. PCa is a very diverse 
disease that can range from slowly developing to 
extremely aggressive and deadly types [2]. Metastatic 
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disease is the primary cause of PCa-associated 
mortality. PCa typically shows a propensity to invade 
and expand along prostatic nerves, a condition 
recognized as perineural invasion (PNI), whereas 
tumor spread typically happens through blood 
arteries and lymphatic channels. From the prostate to 
the pelvic plexus, this invasion occurs [3]. One unique 
microenvironment that has been found to promote 
PCa growth and dissemination is the perineural space 
[4]. Additionally, research has connected PNI to a 
higher risk of biochemical recurrence (BCR) and 
higher surgical Gleason scores [5-7]. 

Adipokines are bioactive substances produced 
by adipose tissue that manage a variety of 
physiological functions, such as energy balance, 
insulin sensitivity, inflammation, and immune 
reactions. Key adipokines like adiponectin, leptin, 
apelin, and omentin-1 influence metabolic and 
inflammatory pathways through local or systemic 
actions via autocrine, paracrine, or endocrine 
mechanisms [8]. In the context of cancer, adipokines 
exert complex influences by affecting the tumor 
microenvironment, cell growth, programmed cell 
death, formation of blood vessels, and invasion [9]. 
Omentin-1 is a recently documented adipokine with 
313 amino acids that is mostly produced in the small 
intestine and human omental and subcutaneous 
adipose tissue [10]. Omentin-1 has anti-inflammatory 
and anti-insulin resistance properties [11]. It has been 
demonstrated to provide a protective role in reducing 
proinflammatory cytokines secretion [12]. Omentin-1 
has been positively correlated with higher levels of 
anti-inflammatory cytokines, according to earlier 
experimental research [13, 14]. In cancer, serum 
omentin-1 concentrations are inversely linked with 
obesity, suggesting that omentin-1 may serve as a 
marker of tumor progression [15]. Furthermore, 
omentin-1 may function as a tumor-suppressor factor 
because renal cell carcinoma patients have been found 
to have reduced serum levels of omentin-1 [16]. 

A difference in a single nucleotide that takes 
place at a particular location in the genome is 
recognized as a single nucleotide polymorphism 
(SNP) [17]. SNP distribution frequency comparisons 
between patient populations are widely performed to 
forecast the risk and prognosis of diseases, such as 
cancer [18, 19]. There is no information on the 
relationships between carcinogenic lifestyle variables 
and omentin-1 (OMNT1) gene polymorphisms and 
PCa. Therefore, this study examined how a cohort of 
Taiwanese men carcinogenic lifestyle variables and 
OMNT1 gene polymorphisms affected their 
likelihood of developing PCa. SNPs in the OMNT1 
gene were examined in this study in relation to the 
risk of BCR and clinicopathological advancement in 

Taiwanese males with PCa who had undergone 
radical prostatectomy. 

Materials and Methods 
Study participants 

    Blood samples from 701 PCa patients who had 
robotic-assisted laparoscopic radical prostatectomy 
performed at Taichung Veterans General Hospital 
(TVGH; Taichung, Taiwan) between 2012 and 2018 
were analyzed in this study. Before venous blood 
collection, all participants provided written informed 
consent, and the TVGH Institutional Review Board 
approved the study protocol (IRB no. CE19062A-2). 
Prostate-specific antigen (PSA) levels, pathologic 
Gleason grades, clinical and pathologic T (tumor) and 
N (node) staging, cancer invasion sites (seminal 
vesicle, perineural, and lymphovascular regions) [20], 
D'Amico classification, and the BCR status were 
among the medical information gathered at the time 
of diagnosis [21]. Our patient cohort consisted of 479 
individuals without BCR (PSA level ≥0.2 ng/mL, 
confirmed by a second test) and 222 individuals with 
BCR. 

Selection and genotyping of SNPs 
Based on earlier studies in systemic lupus 

erythematosus, the OMNT1 SNPs rs2274907, 
rs35779394, rs4656959, and rs79209815 were chosen 
[22]. The minor allele frequencies for every SNP were 
more than 5%. QIAamp DNA Blood Kits (Qiagen, CA, 
USA) were performed to extract genomic DNA from 3 
mL peripheral blood samples. The SNPs were 
subjected to allelic discrimination using previously 
outlined evaluation methods [23-25]. RT-qPCR 
experiments and RNA isolation were conducted in 
accordance with our previously published protocols 
[24, 26, 27]. 

Analysis of clinical dataset 
To choose PCa patients from The Cancer 

Genome Atlas (TCGA), we performed an extra 
analysis. In order to identify PCa patients whose 
OMNT1 gene expression was assessed in each tumor 
sample, OMNT1 levels in PCa samples obtained from 
TCGA were examined [19]. An extensive public 
resource for analyzing tissue-specific gene level and 
modulation is the GTEx portal 
(gtexportal.org/home/). It supplies quantitative trait 
loci (QTLs), histological images, and open-access gene 
expression data [28]. 

Statistical analysis 
The Fisher's exact test and the Mann-Whitney U 

test were used to examine the differences between the 
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PCa and control groups; p-values of less than 0.05 
were deemed statistically significant. Odds ratios 
(ORs) and their 95% CIs for correlations between 
genotype frequencies and PCa risk were computed 
performing logistic regression. The Statistical Analytic 
System (SAS) software, version 9.1 for Windows (SAS 
Institute Inc., CA, USA), was performed to analyze all 
of the collected data. 

Results 
Clinical and demographic characteristics of both 

groups were assessed (Table 1). The groups did not 
differ in age in any noticeable way. Patients with BCR 
were significantly more likely to exhibit higher 
pathologic Gleason grades (3+4+5), advanced clinical 
T stages (T3/T4), advanced pathologic T stages 
(T3/T4), and pathologic N1 stage. Patients with BCR 
also presented with seminal vesicle invasion, 
perineural invasion, and lymphovascular invasion. 
Furthermore, a higher percentage of BCR patients 
were classified as high-risk according to the D'Amico 
risk classification. 

 

Table 1. The distributions of demographical characteristics in 701 
patients with prostate cancer.   

Variable biochemical recurrence (BCR)  
No (n=479) Yes (n=222) p value 

Age at diagnosis (years    
 ≤ 65 205 (42.8 %) 91 (41.0 %) p=0.652 
 > 65 274 (57.2 %) 131 (59.0 %)  
Pathologic Gleason grade 
group 

   

 1+2 350 (73.1 %) 70 (31.5 %) p<0.001* 
 3+4+5 129 (26.9 %) 152 (68.5 %)  
Clinical T stage     
 1+2 437 (91.2 %) 167 (75.2 %) p<0.001* 
 3+4 42 (8.8 %) 55 (24.8 %)  
Clinical N stage    
 N0 472 (98.5 %) 215 (96.8 %) p=0.136 
  N1 7 (1.5 %) 7 (3.2 %)  
Pathologic T stage    
 2 318 (66.4 %) 52 (23.4 %) p<0.001* 
 3+4 161 (33.6 %) 170 (76.6 %)  
Pathologic N stage    
 N0 467 (97.5 %) 174 (78.4 %) p<0.001* 
  N1 12 (2.5 %) 48 (21.6 %)  
Seminal vesicle invasion    
  No 434 (90.6 %) 117 (52.7 %) p<0.001* 
  Yes 45 (9.4 %) 105 (47.3 %)  
Perineural invasion    
  No 168 (35.1 %) 18 (8.1%) p<0.001* 
  Yes 311 (64.9 %) 204 (91.9 %)  
Lymphovascular invasion    
  No 445 (92.9 %) 144 (64.9 %) p<0.001* 
  Yes 34 (7.1 %) 78 (35.1 %)  
D’Amico classification    
  Low risk/Intermediate risk 272 (56.8 %) 75 (33.8 %) p<0.001* 
  High risk 207 (43.2 %) 147 (66.2 %)  

* p value < 0.05 as statistically significant. 

 
Table 2 displays the genotyping results for the 

four OMNT1 SNPs in the patients with and without 
BCR. The most prevalent alleles were homozygous 
T/T for rs2274907, rs35779394 and rs79209815, and 
homozygous A/A for rs4656959 (Table 2). None of the 
genotypes for the four OMNT1 SNPs in the various 
groups showed significant relationships after 
controlling for pathologic Gleason grade group, 
clinical T stage, pathologic T stage, pathologic N 
stage, seminal vesicle invasion, perineural invasion, 
lymphovascular invasion and D’Amico classification 
(Table 2). 

 

Table 2. Distribution frequency of OMNT1 genotypes in 701 
patients with prostate cancer. 

Variable biochemical recurrence 
(BCR) 

  

 No (n=479) Yes (n=222) AOR (95% CI) p value 
rs2274907     
 TT 199 (41.5%) 96 (43.2%) 1.000 (reference)  
 TA 233 (48.6%) 103 (46.4%) 1.030 (0.686-1.544) p=0.888 
 AA 47 (9.9%) 23 (10.4%) 1.410 (0.721-2.756) p=0.315 
 TA+AA 280 (58.5%) 126 (56.8%) 1.042 (0.858-1.265) p=0.677 
rs35779394     
 TT 363 (75.8%) 157 (70.7%) 1.000 (reference)  
 TC 105 (21.9%) 61 (27.5%) 1.207 (0.778-1.873) p=0.401 
 CC 11 (2.3%) 4 (1.8%) 1.629 (0.370-7.168) p=0.519 
 TC+CC 116 (24.2%) 65 (29.3%) 1.108 (0.894-1.374) p=0.347 
rs4656959     
 AA 212 (44.3%) 106 (47.7%) 1.000 (reference)  
 AG 223 (46.6%) 92 (41.4%) 0.871 (0.580-1.307) p=0.504 
 GG 44 (9.1%) 24 (10.9%) 1.540 (0.794-2.986) p=0.202 
 AG+GG 267 (55.7%) 116 (52.3%) 0.983 (0.811-1.191) p=0.858 
rs79209815     
 TT 412 (86.0%) 179 (80.6%) 1.000 (reference)  
 TC 62 (12.9%) 41 (18.5%) 1.399 (0.831-2.353) p=0.206 
 CC 5 (1.1%) 2 (0.9%) 1.360 (0.172-10.731) p=0.771 
 TC+CC 67 (14.0%) 43 (19.4%) 1.182 (0.916-1.524) p=0.198 

The adjusted odds ratios (AORs) with their 95% confidence intervals (CIs) were 
estimated by multiple logistic regression models after controlling for pathologic 
Gleason grade group, clinical T stage, pathologic T stage, pathologic N stage, 
seminal vesicle invasion, perineural invasion, lymphovascular invasion and 
D’Amico classification.  

 
Moreover, we compared the data for these four 

OMNT1 SNPs using 1000 Genomes and dbSNP study 
from the National Center for Biotechnology 
Information database. As shown in Table 3, the allele 
frequencies of OMNT1 SNPs are consistent across 
these two databases and our study. 

We then looked at how OMNT1 gene 
polymorphisms affected the clinicopathologic traits of 
PCa patients. The TA+AA heterozygous genotypes 
(combined variant carriers) were linked to a markedly 
lower risk of perineural invasion to the TT genotype 
at rs2274907 (OR, 0.687; 95% CI, 0.485~0.972; p<0.05). 
In addition, the AG+GG heterozygote was linked to a 
lower risk of perineural invasion to the AA genotype 
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at rs4656959 (OR 0.670; 95% CI, 0.476~0.944; p<0.05) 
(Table 4). 

 

Table 3. Allele frequency of OMNT1 single nucleotide 
polymorphisms (SNPs) in public database. 

Study Population/Ethnicity Sample Size OMNT1 SNPs 
   rs2274907 
   T A 
This study Taiwanese 701 66.05% 33.95% 
1000Genomes South Asian 978 62.80% 37.20% 
dbSNP (NCBI) Asian 168 64.90% 35.10% 
   rs35779394 
   T C 
This study Taiwanese 701 86.02% 13.98% 
1000Genomes South Asian 978 86.50% 13.50% 
dbSNP (NCBI) Asian 610 89.80% 10.20% 
   rs4656959 
   A G 
This study Taiwanese 701 67.83% 32.17% 
1000Genomes South Asian 978 65.60% 34.40% 
dbSNP (NCBI) Asian 2736 68.35% 31.65% 
   rs79209815 
   T C 
This study Taiwanese 701 91.65% 8.35% 
1000Genomes South Asian 978 95.50% 4.50% 
dbSNP (NCBI) Asian 128 96.90% 3.10% 

 
Furthermore, the combined variant carriers were 

linked to a lower risk of perineural invasion (OR 
0.636; 95% CI, 0.431~0.938; p<0.05) in no BCR patients 
with the SNP rs2274907 than the TT wild-type (Table 
5). Similarly, the AG or GG genotypes at rs4656959 
were protective against the development of perineural 
invasion in no BCR patients compared to the AA 
genotype (OR 0.628; 95% CI, 0.427~0.922; p<0.05) 
(Table 6). 

According to the GTEx data, patients with the 
wild-type TT homozygous genotype had 
considerably lower levels of OMNT1 than those with 
the AA allele of variant rs2274907 in pituitary and 
testis tissues (p<0.05; Fig. 1) but not in prostate tissues 
(p=0.144; Fig. 1). Next, we examined OMNT1 mRNA 
levels and their association with tumor stage in 
patients with PCa using the TCGA database. We 
found that tumor tissues exhibited lower OMNT1 
expression compared to normal tissues (Fig. 2A&B). 
Additionally, individuals with advanced pathologic 
N1 stage showed significantly lower OMNT1 
expression compared to those with N0 stage (Fig. 2C). 

 
 

Table 4. Odds ratios (ORs) and 95% confidence intervals (CIs) of the clinical status and OMNT1 rs2274907 and rs4656959 genotypic 
frequencies in 701 patients with prostate cancer. 

Variable rs2274907 rs4656959 
 TT (N=295) TA+AA (N=406) OR (95% CI) p value AA (N=318) AG+GG (N=383) OR (95% CI) p value 
Pathologic Gleason grade group         
 1+2 179 (60.7%) 241 (59.4%) 1.000    0.725 193 (60.7%) 227 (59.3%) 1.000    0.702 
 3+4+5 116 (39.3%) 165 (40.6%) 1.056 (0.778~1.435)  125 (39.3%) 156 (40.7%) 1.061 (0.783~1.437)  
Clinical T stage          
 1+2 247 (83.7%) 357 (87.9%) 1.000    0.112 267 (84.0%) 337 (88.0%) 1.000    0.124 
 3+4 48 (16.3%) 49 (12.1%) 0.706 (0.460~1.086)  51 (16.0%) 46 (12.0%) 0.715 (0.465~1.098)  
Pathologic T stage         
 2 148 (50.2%) 222 (54.7%) 1.000 0.238 156 (49.1%) 214 (55.9%) 1.000    0.072 
 3+4 147 (49.8%) 184 (45.3%) 0.834 (0.618~1.127)  162 (50.9%) 169 (44.1%) 0.760 (0.564~1.025)  
Pathologic N stage         
 N0 268 (90.8%) 373 (91.9%) 1.000 0.632 291 (91.5%) 350 (91.4%) 1.000    0.953 
  N1 27 (9.2%) 33 (8.1%) 0.878 (0.516~1.495)  27 (8.5%) 33 (8.6%) 1.016 (0.597~1.730)  
Seminal vesicle invasion         
  No 223 (75.6%) 328 (80.8%) 1.000 0.098 240 (75.5%) 311 (81.2%) 1.000 0.066 
  Yes 72 (24.4%) 78 (19.2%) 0.737 (0.512~1.059)  78 (24.5%) 72 (18.8%) 0.712 (0.496~1.023)  
Perineural invasion         
  No 66 (22.4%) 120 (29.6%) 1.000 0.033* 71 (22.3%) 115 (30.0%) 1.000 0.022* 
  Yes 229 (77.6%) 286 (70.4%) 0.687 (0.485~0.972)  247 (77.7%) 268 (70.0%) 0.670 (0.476~0.944)  
Lymphovascular invasion          
  No 242 (82.0%) 347 (85.5%) 1.000 0.221 266 (83.6%) 323 (84.3%) 1.000 0.805 
  Yes 53 (18.0%) 59 (14.5%) 0.776 (0.517~1.165)  52 (16.4%) 60 (15.7%) 0.950 (0.634~1.425)  
D’Amico classification         
 Low risk/Intermediate risk 150 (50.8%) 197 (48.5%) 1.000 0.543 160 (50.3%) 187 (48.8%) 1.000 0.695 
 High risk 145 (49.2%) 209 (51.5%) 1.097 (0.813~1.481)  158 (49.7%) 196 (51.2%) 1.061 (0.788~1.429)  

ORs with their 95% CIs were estimated by logistic regression models.  * p < 0.05 as statistically significant. 
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Table 5. Odds ratios (ORs) and 95% confidence intervals (CIs) of the clinical status and OMNT1 rs2274907 genotypic frequencies in 701 
prostate cancer patients with biochemical recurrence. 

Variable No biochemical recurrence (N=479) biochemical recurrence (N=222) 
 TT (N=199) TA+AA (N=280) OR (95% CI) p value TT (N=96) TT (N=126) OR (95% CI) p value 
Pathologic Gleason grade group         
 1+2 149 (74.9%) 201 (71.8%) 1.000    0.453 30 (31.3%) 40 (31.7%) 1.000    0.937 
 3+4+5 50 (25.1%) 79 (28.2%) 1.171 (0.775~1.770)  66 (68.8%) 86 (68.3%) 0.977 (0.552~1.731)  
Clinical T stage          
 1+2 177 (88.9%) 260 (92.9%) 1.000    0.136 70 (72.9%) 97 (77.0%) 1.000    0.487 
 3+4 22 (11.1%) 20 (7.1%) 0.619 (0.328~1.168)  26 (27.1%) 29 (23.0%) 0.805 (0.436~1.485)  
Pathologic T stage         
 2 127 (63.8%) 191 (68.2%) 1.000 0.316 21 (21.9%) 31 (24.6%) 1.000 0.634 
 3+4 72 (36.2%) 89 (31.8%) 0.822 (0.560~1.206)  75 (78.1%) 95 (75.4%) 0.858 (0.456~1.613)  
Pathologic N stage         
 N0 194 (97.5%) 273 (97.5%) 1.000 0.993 74 (77.1%) 100 (79.4%) 1.000 0.682 
  N1 5 (2.5%) 7 (2.5%) 0.995 (0.311~3.181)  22 (22.9%) 26 (20.6%) 0.875 (0.460~1.663)  
Seminal vesicle invasion         
  No 178 (89.4%) 256 (91.4%) 1.000 0.464 45 (46.9%) 72 (57.1%) 1.000 0.129 
  Yes 21 (10.6%) 24 (8.6%) 0.795 (0.429~1.471)  51 (53.1%) 54 (42.9%) 0.662 (0.388~1.129)  
Perineural invasion         
  No 58 (29.1%) 110 (39.3%) 1.000 0.022* 8 (8.3%) 10 (7.9%) 1.000 0.915 
  Yes 141 (70.9%) 170 (60.7%) 0.636 (0.431~0.938)  88 (91.7%) 116 (92.1%) 1.055 (0.400~2.782)  
Lymphovascular invasion          
  No 183 (92.0%) 262 (93.6%) 1.000 0.498 59 (61.5%) 85 (67.5%) 1.000 0.353 
  Yes 16 (8.0%) 18 (6.4%) 0.786 (0.390~1.581)  37 (38.5%) 41 (32.5%) 0.769 (0.442~1.340)  
D’Amico classification         
 Low risk/Intermediate risk 115 (57.8%) 157 (56.1%) 1.000 0.708 35 (36.5%) 40 (31.7%) 1.000 0.462 
 High risk 84 (42.2%) 123 (43.9%) 1.073 (0.743~1.548)  61 (63.5%) 86 (68.3%) 1.234 (0.705~2.159)  

ORs with their 95% CIs were estimated by logistic regression models.  * p < 0.05 as statistically significant. 
 

Table 6. Odds ratios (ORs) and 95% confidence intervals (CIs) of the clinical status and OMNT1 rs4656959 genotypic frequencies in 701 
prostate cancer patients with biochemical recurrence. 

Variable No biochemical recurrence (N=479) biochemical recurrence (N=222) 
 AA (N=212) AG+GG (N=267) OR (95% CI) p value AA (N=106) AG+GG (N=116) OR (95% CI) p value 
Pathologic Gleason grade group         
 1+2 157 (74.1%) 193 (72.3%) 1.000    0.664 36 (34.0%) 34 (29.3%) 1.000    0.456 
 3+4+5 55 (25.9%) 74 (27.7%) 1.094 (0.728~1.645)  70 (66.0%) 82 (70.7%) 1.240 (0.704~2.187)  
Clinical T stage          
 1+2 189 (89.2%) 248 (92.9%) 1.000    0.151 78 (73.6%) 89 (76.7%) 1.000    0.588 
 3+4 23 (10.8%) 19 (7.1%) 0.630 (0.333~1.190)  28 (26.4%) 27 (23.3%) 0.845 (0.459~1.555)  
Pathologic T stage         
 2 134 (63.2%) 184 (68.9%) 1.000 0.189 22 (20.8%) 30 (25.9%) 1.000 0.369 
 3+4 78 (36.8%) 83 (31.1%) 0.775 (0.529~1.134)  84 (79.2%) 86 (74.1%) 0.751 (0.401~1.405)  
Pathologic N stage         
 N0 206 (97.2%) 261 (97.8%) 1.000 0.685 85 (80.2%) 89 (76.7%) 1.000 0.531 
  N1 6 (2.8%) 6 (2.2%) 0.789 (0.251~2.483)  21 (19.8%) 27 (23.3%) 1.128 (0.645~2.336)  
Seminal vesicle invasion         
  No 188 (88.7%) 246 (92.1%) 1.000 0.198 52 (49.1%) 65 (56.0%) 1.000 0.298 
  Yes 24 (11.3%) 21 (7.9%) 0.669 (0.361~1.238)  54 (50.9%) 51 (44.0%) 0.756 (0.445~1.282)  
Perineural invasion         
  No 62 (29.2%) 106 (39.7%) 1.000 0.017* 9 (8.5%) 9 (7.8%) 1.000 0.842 
  Yes 150 (70.8%) 161 (60.3%) 0.628 (0.427~0.922)  97 (91.5%) 107 (92.2%) 1.103 (0.421~2.892)  
Lymphovascular invasion          
  No 196 (92.5%) 249 (93.3%) 1.000 0.733 70 (66.0%) 74 (63.8%) 1.000 0.726 
  Yes 16 (7.5%) 18 (6.7%) 0.886 (0.440~1.781)  36 (34.0%) 42 (36.2%) 1.104 (0.635~1.917)  
D’Amico classification         
 Low risk/Intermediate risk 121 (57.1%) 151 (56.6%) 1.000 0.909 39 (36.8%) 36 (31.0%) 1.000 0.365 
 High risk 91 (42.9%) 116 (43.4%) 1.021 (0.710~1.470)  67 (63.2%) 80 (69.0%) 1.294 (0.741~2.258)  

ORs with their 95% CIs were estimated by logistic regression models.  * p < 0.05 as statistically significant. 
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Figure 1. The OMNT1 presents a significant eQTL association with rs2274907 genotypes in pituitary, prostate and testis from GTEx database. 

 
Figure 2. The OMNT1 mRNA level of PCa patients from TCGA database. (A) The omentin-1 levels are lowered in PCa patient tissues compared to normal tissues from TCGA 
database. (B) The paired dot plot indicates that omentin-1 expression was lower in tumor tissues compared to paired normal tissues. (C) Omentin-1 expression levels in PCa 
patients from TCGA database were compared according to the pathologic N stage. 

 

Discussion 
The effectiveness of tumor-related genetic 

aberration-based biomarkers in determining risk, 
facilitating early diagnosis, and forecasting treatment 
results has been validated by numerous cancer 
research investigations [29]. About 1% of the general 
population has genetic polymorphisms, which are 
differences in genomic sequences between people. 
The most common alterations found in repetitive 
sequences are SNPs [30]. The importance of SNPs and 
other genetic changes in predicting and defining 
pharmacotherapeutic effects in PCa has recently been 
highlighted by an expanding body of research [31, 32]. 
We examined polymorphisms in the OMNT1 gene, 
observing distinct distributions in PCa patients with 
and without BCR. Our analysis revealed that patients 
carrying the TA+AA genotypes of rs2274907 and the 
AG+GG genotypes of rs4656959 presented a 
markedly lower risk of developing perineural 
invasion, with stronger associations found in those 
without BCR. These results highlight the potential 
protective role of specific OMNT1 genetic variants 
against perineural invasion, notably in PCa patients 
without BCR. Furthermore, we found that OMNT1 
expression levels were negatively linked with tumor 
growth and pathologic N1 stage in PCa patients. 

Adipokines, a distinct bioactive peptide secreted 
by adipose tissues, are involved in many bodily 
functions [33]. In order to ascertain how adipose 
tissue contributes to the development of inflammation 
and carcinogens, numerous researchers have been 
studying this topic for the past 20 years [34]. 
Omentin-1 has recently been shown to play a crucial 
function in cell differentiation and accelerating cancer 
cell death [35]. Numerous related research discovered 
that the circulation concentrations of omentin-1 in 
patients with colorectal and renal cell carcinoma 
varied, indicating that omentin-1 may have a role in 
the progression of cancer [36]. On the other hand, little 
research has been done on omentin-1 and PCa. In 
order to compare the allelic distributions of four 
OMNT1 gene polymorphisms between PCa patients 
with and without BCR, we conducted this study. We 
discovered that carriers of at least one A allele 
(combined variant carriers) at the OMNT1 SNP 
rs2274907 and at least one G allele (AG+GG 
genotypes) at the OMNT1 SNP rs4656959 were 
protected against developing perineural invasion. 
Importantly, PCa patients without BCR exhibited the 
same effects. Interestingly, GTEx data revealed that 
the wild-type TT homozygous genotype was 
associated with significantly lower OMNT1 
expression levels compared to the AA genotype of the 
rs2274907 variant in pituitary and testis tissues. The 
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TCGA database confirmed consistent findings, 
showing that tumor tissues exhibit lower omentin-1 
expression compared to normal tissues, and tumors at 
the advanced pathologic N1 stage have lower 
omentin-1 expression levels. Thus, omentin-1 may act 
as a negative regulator of PCa.  

"Tumor metastasis" is the term used to describe 
the process by which the original tumor spreads via 
the blood or lymphatic system to other tissues or 
organs [37]. It is crucial to comprehend the intricate 
process of metastasis since blocking angiogenesis and 
lymphangiogenesis may effectively stop tumor 
growth and metastasis [38-40]. In addition to 
lymphatic and vascular routes, the neural route is a 
critical pathway for tumor spread, as perineural 
invasion can enhance the likelihood of regional or 
distant cancer dissemination [41]. The process of 
tumor invasion into the perineural sheath is known as 
perineural invasion, and it significantly affects the 
prognosis of a number of cancers, including PCa [42, 
43]. According to our findings, patients carrying the 
TA+AA genotypes of rs2274907 and the AG+GG 
genotypes of rs4656959 have a markedly lower risk of 
developing perineural invasion, with stronger 
associations observed in those without BCR. These 
results suggest that the rs2274907 and rs4656959 
genetic variants may restrict omentin-1 expression, 
thereby inhibiting perineural invasion and metastasis 
in PCa patients. To reinforce biological plausibility, 
rs2274907 and rs4656959 were investigated. rs2274907, 
located in an intron of IL3RA, overlaps an 
H3K27ac-marked enhancer in GM12878 cells and 
disrupts a predicted STAT3 binding site, potentially 
altering IL3RA expression in immune cells [44]. 
rs4656959, located in an intron of CR1, is near a splice 
donor site and may affect mRNA stability through 
alternative splicing, consistent with its eQTL effect in 
brain tissues [45]. 

This study has several limitations that warrant 
discussion. False-Discovery-Rate (FDR) adjustment 
was not applied for key SNPs, as they were selected 
based on prior biological evidence, reducing the need 
for multiple testing correction [22]. Without FDR 
adjustment, the reported p-values may include false 
positives, though the biological relevance of these 
SNPs supports their consideration. Additionally, 
several factors may explain the null association with 
BCR, including insufficient follow-up duration, the 
absence of interaction terms with perineural invasion, 
or omentin-1’s primary role in regulating local tumor 
invasion rather than systemic recurrence. 

In conclusion, our investigation is the first to 
reveal associations between OMNT1 gene variants 
and perineural invasion in PCa patients. Our findings 
suggest that the OMNT1 rs2274907 and rs4656959 

variants protect against perineural invasion, 
particularly in PCa patients without BCR. 
Additionally, OMNT1 mRNA levels were lower in 
PCa tissues compared to normal tissues, suggesting 
that omentin-1 acts as a negative regulator of PCa. 
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