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A B S T R A C T   

Prostate cancer-associated transcript 6 (PCAT6) is a long non-coding RNA (lncRNA) firstly identified in 2013 
through an integrative genomic analysis of different cancer tissues. This oncogenic lncRNA has been found to 
regulate carcinogenesis process in different tissues, including breast, ovary, stomach, bladder, colon, pancreas 
and liver. The role of PCAT6 in sequestering certain microRNAs has been well established. For instance, miR- 
4723-5p, miR-185-5p, miR-143-3p, miR-30, miR-15a, miR-513a and miR-204, and miR-326 are among those 
being sequestered by PCAT6. Over-expression of PCAT6 has been associated with poor clinical outcomes in 
diverse types of cancers including ovarian, bladder, colorectal and pancreatic cancers. In the present review, we 
summarize the impact of PCAT6 in the development of diverse types of cancers, based on the results of functional 
studies in cell lines, experiments in xenograft models of cancers and expression studies in samples obtained from 
human subjects.   

1. Introduction 

Long non-coding RNAs (lncRNAs) functionally affect pathogenesis of 
human disorders, particularly malignant conditions [1]. Indeed, lncRNA 
genes exceed protein-coding genes in terms of quantity [2]. With sizes of 
more than 200 nucleotides, the vast majority of lncRNAs have no 
noticeable peptide product [3]. Thus, the man functional effects of 
lncRNAs are attributed to the transcript itself. Through binding with 
chromatin and altering its architecture, lncRNAs affect expression of 
genes. Moreover, they can recruit regulatory molecules to certain 
chromatin regions, interact with proteins, affect gathering of constitu-
ents of protein complexes, interact with mRNAs and regulate their 
splicing, stability, or translation. Finally, they can serve as molecular 
sponges for microRNAs (miRNAs) [1]. Several lncRNAs have been 
recognized that influence the carcinogenic process via different mech-
anisms [1]. 

Being firstly identified through an integrative genomic analysis of 
cancer tissues, prostate cancer-associated transcript 6 (PCAT6) is an 
lncRNA located on 1q32.1 cytogenetic band [4]. The longest isoform of 
this lncRNA is 764 bps long (NR_046325.1). A number of other isoforms 
have also been identified for PCAT6 including ENST00000417262.5 

(748 bps), ENST00000425295.1 (634 bps) and ENST00000553157.1 
(551 bps). In addition to prostate cancer, PCAT6 has been found to 
actively participate in the pathoetiology of several cancer types [5]. In 
the present review, we summarize the impact of PCAT6 in the devel-
opment of diverse types of cancers, based on the results of functional 
studies in cell lines, experiments in xenograft models of cancers and 
expression studies in samples obtained from human subjects. 

2. Cell line studies 

PCAT6 has been found to boost proliferation, migration and angiogenic 
processes in triple negative breast cancer. Notably, VEGF secreted from M2 
macrophages has been shown to induce expression of PCAT6, therefore 
enhancing angiogenesis in this type of cancer. Functionally, PCAT6 acts as 
a sponge for miR-4723-5p to up-regulate expression of VEGFR2 and 
participate in VEGFR/AKT/mTOR pathway to induce angiogenic process. 
Furthermore, PCAT6 binding with USP14 accelerates deubiquitination of 
VEGFR2 [6]. Another experiment in this type of breast cancer has shown 
up-regulation of PCAT6 and TPD52, while down-regulation of miR-185–5p 
in these cells. Notably, PCAT6 silencing has suppressed proliferation of 
these cells, induced apoptosis and promoted their sensitivity to 
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radiotherapy via influencing miR-185-5p/TPD52 axis [7]. 
Suppression of PCAT6 expression in ovarian cancer cells has led to 

significant reduction in their proliferation capacity as well as their 
metastatic ability and invasiveness. Since expression of PTEN has been 
remarkably induced following PCAT6 knock-down, down-regulation of 
this tumor suppressor has been suggested as a possible route of carci-
nogenic activity of PCAT6 [8]. Another experiment in ovarian cancer 
cells has shown the sequestering effect of PCAT6 on miR-143-3p and 
subsequent impact of this lncRNA on levels of TGF-β-activated kinase 1 
[9]. 

In gastric cancer, PCAT6 sequesters miR-30, thus regulating 
expression of MKRN3 [10]. PCAT6 also regulates cell proliferation and 
epithelial-mesenchymal transition (EMT) in this kind of cancer. These 
effects are exerted through sequestering miR-15a. PCAT6 can also 
regulate RB/E2F and Wnt/β-catenin signaling [11]. Fig. 1 demonstrates 
the impact of PCAT6 on gastric carcinogenesis. 

In cervical cancer cell lines, miR-543 has been recognized the target 
of PCAT6 through which PCAT6 regulates proliferation, metastatic 
aptitude and resistance to cisplatin. Since ZEB1 is targeted by miR-543, 

the sequestering effect of PCAT6 on this miRNA leads to up-regulation of 
ZEB1 [12]. Fig. 2 shows the mechanism of participation of PCAT6 in the 
pathogenesis of cervical cancer. 

In lung cancer, PCAT6 promotes proliferation, migratory aptitude, 
and invasiveness through sequestering miR-330–5p [14]. PCAT6 
silencing has lessened growth of lung cancer through arresting cells at 
G1 phase of cell cycle and inducing cell apoptosis. These effects are 
mediated through its interaction with the epigenetic repressor EZH2 and 
subsequent suppression of LATS2 [15]. Fig. 3 shows the impact of 
PCAT6 in progression of lung cancer. 

Table 1 shows the outlines of research papers which judged expres-
sion of PCAT6 in cell lines. 

3. Animal studies 

In accordance with the results of functional studies in cell lines, ex-
periments in mouse models of different cancers have confirmed that 
PCAT6 silencing diminishes tumor size and decreases the metastatic 
aptitude of malignant cells. On the other hand, forced over-expression of 

Fig. 1. PCAT6 contributes in the pathogenesis of gastric cancer via sponging miR-30 [10] and miR-15a [11].  

Fig. 2. PCAT6 participates in the pathogenesis of cervical cancer via sponging miR-543 [12]. Moreover, it can regulate growth and metastasis of cervical cancer cells 
through modulation of Wnt/β-catenin pathway [13]. 
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PCAT6 has increased malignant behaviors of cancer cells (Table 2). 

4. Human studies 

Over-expression of PCAT6 has been reported in almost all kinds of 
tumoral tissue obtained from a wide range of cancers. Kaplan–Meier 
analysis has shown correlation between over-expression of PCAT6 and 
poor survival of patients in terms of overall, progression-free and 
disease-free survival rates. Univariate/multivariate cox regression ana-
lyses have confirmed PCAT6 expression levels as determinant of pa-
tients’ survival in colorectal cancer, cervical cancer, liver cancer and 
osteosarcoma (Table 3). 

Another aspect of PCAT6 which has been assessed in human subjects 
is its potential in separation of malignant tissues from normal or non- 
malignant tissues. Significant up-regulation of PCAT6 in lung cancer 
samples has provided this lncRNA the ability to distinguish cancer tis-
sues from non-affected tissues. Such ability has been appraised through 
depicting receiver operating characteristic (ROC) curves and measure-
ment of area under these curves (AUC). These values ranged from 
0.9210 to 0.9942 in different datasets or patients cohorts, representing 
nearly ideal values. Furthermore, circulatory levels of PCAT6 could 
differentiate lung adenocarcinoma (LUAD) and lung squamous cell 
carcinoma (LUSC) from non-cancerous controls with AUC values of 
0.9213 and 0.9583, respectively [36]. 

Another study has measured expression levels of SLC9A3-AS1 and 
PCAT6 in circulatory extracellular vesicles of patients with lung cancer 
and normal subjects. Combination of SLC9A3-AS1 and PCAT6 expres-
sion levels as measured by multi-colour fluorescence digital PCR method 
could separate these two groups with AUC value of 0.811. This value 
was superior to what obtained through qPCR method [39]. Table 4 
shows the diagnostic value of PCAT6 in cancers. 

5. Discussion 

PCAT6 is an lncRNA whose expression is suppressed in normal tissues 
except for testis, while being up-regulated in cancerous tissues. Thus, this 
lncRNA belongs to the group of cancer-testis genes [40]. Expression of most 
of genes attributed to this family has been shown to be regulated by 
epigenetic mechanisms including DNA methylation and acetylation [41]. 
Yet, the impact of these epigenetic markers on expression of PCAT6 has not 
been assessed yet. Instead, gene amplification has been reported as a 
mechanism for up-regulation of PCAT6 in some types of cancers [24]. 

Data presented above indicate the oncogenic role of PCAT6 in 
diverse cancers. Most notably, PCAT6 can affect response of cancer cells 
to both radiotherapy [7] and chemotherapy [20]. Cisplatin and 5-fluoro-
uracil are two chemotherapeutic agents whose cytotoxic effects on 
cancer cells are modulated by PCAT6 expression levels. Therefore, 
therapeutic manipulation of PCAT6 expression not only directly affects 
carcinogenesis but also enhances efficacy of conventional therapeutics. 
Several miRNAs including miR-4723-5p, miR-185-5p, miR-143-3p, 
miR-30, miR-15a, miR-513a and miR-204, and miR-326, miR-139-3p 
and miR-513 have been reported to be sponged by PCAT6. Notably, 
miR-185-5p mediates the effects of PCAT6 in breast cancer, pancreatic 
cancer and osteosarcoma. Moreover, miR-143-3p has been found to be 
sponged by PCAT6 in ovarian cancer, osteosarcoma and gastrointestinal 
stromal tumor. Therefore, the functionality of PACT6/miR-185-5p and 
PCAT6/miR-143-3p axes has been validated in different tissues, sug-
gesting these axes as putative targets for therapeutic interventions. 

PCAT6 has also been reported to influence activity of Akt/mTOR, 
NF-κB, Wnt/β-catenin, TGF-β and RhoA-ROCK pathways most probably 
through sponging diverse miRNAs. The eminent role of PCAT6 in 
regulation of EMT has been validated in breast and gastric cancers, 
potentiating this lncRNA as a target for combating cancer recurrence 
and metastasis. The impact of PCAT6 up-regulation on induction of 
stemness further shows its role in cancer metastasis [31]. 

Diagnostic value of PCAT6 has been best validated in lung cancer, 
since its transcript levels could appropriately separate affected tissues 
from adjacent tissues. Most notably, plasma levels of PCAT6 could also 
discriminate patients with lung cancer from healthy controls. Since early 
detection of cancer is an important step in reduction of mortality of 
cancer, particularly highly deadly cancers such as lung cancer, assess-
ment of expression of PCAT6 in the peripheral blood/plasma is a 
promising non-invasive approach for reduction of burden of malig-
nancies. Serum exosomes also provide a source of biomarker discovery. 
Expression levels of PCAT6 in these vesicles can be used for cancer 
detection. However, this approach has been only used in lung cancer. 

Independent studies in colorectal cancer, cervical cancer and osteo-
sarcoma have shown the impact of PCAT6 over-expression in reduction 
of survival of patients. Therefore, prior assessment of PCAT6 expression 
in tumor samples might guide clinicians in design of highly aggressive 
versus less aggressive therapeutic regimens. 

In brief, PCAT6 is a cancer-testis lncRNA with potential application 
as diagnostic/prognostic marker. PCAT6 silencing has efficiently 
reduced tumor burden in xenograft models of breast, colorectal, lung, 

Fig. 3. The impact of PCAT6 in progression of lung cancer is exerted through regulation of expression of miR-330-5p [14], its binding with EZH2 and suppression of 
LATS2 expression [15], regulation of expressions of c-Myc and p53 [16], and regulation of the activity of Wnt-β catenin [17]. 
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Table 1 
Concise review of research papers which judged expression of PCAT6 in cell lines (∆: knock-down, EMT: epithelial-mesenchymal transition).  

Cancer type Targets/regulators and signaling pathways Cell line Function Ref. 

Triple-negative breast 
cancer 

miR-4723-5p, USP14, VGEFR2, Akt/mTOR 
signaling 

MCF-10A, MDA-MB-231, MDA- 
MB-468, MDA-MB-436, and HCC- 
1937 

∆ PCAT6: ↓ proliferation, ↓ migration, ↓ invasion, ↓ EMT process, 
↓ angiogenesis 

[6] 

miR-185-5p, TPD52 MDA-MB-468, MDA-MB-231, 
MCF-10A 

∆ PCAT6: ↑ Radiosensitivity [7] 

Ovarian cancer PTEN SKOV3, OVCAR3, PEO1, A2780, 
3AO, CAOV3, HOSEPiCs 

∆ PCAT6: ↓ invasion, ↓ migration [8] 

miR-143-3p, TAK1, NF-κB signaling SKOV3, A2780, HEK293T ∆ PCAT6: ↓ proliferation, ↓ migration, ↓ invasion 
↑ PCAT6: ↑ proliferation, ↑ migration, ↑ invasion 

[9] 

Gastric cancer miR-30, MKRN3 BGC-823, SGC-7901, HGC-27, 
MKN45, GES-1 

↑ PCAT6: ↑ proliferation, ↑ migration, ↑ invasion, ↑ EMT process, 
↓ apoptosis 

[10] 

miR-15a, RB/E2F signaling pathway, Wnt/ 
β-catenin signaling pathway, E-cad, N-cad, 
Vimentin, Snail, ZEB1 

MKN45, SGC-7901, AGS, MKN28, 
GES-1 

∆ PCAT6: ↓ proliferation, ↓ EMT process [11] 

Bladder cancer miR-513a SV-HUC-1, T24, EJ, 253j, 5637, 
293T 

∆ PCAT6: ↓ proliferation, ↓ migration, ↓ invasion, ↓ viability [18] 

_ RT4, T24, J82, UM-UC-3, 5637, 
SV-HUC-1 

∆ PCAT6: ↓ proliferation, ↑apoptosis [19] 

Colorectal cancer miR-204, HMGA2/PI3K/p-Akt signaling HCT116, HT-29, SW620, SW480, 
DLD-1, RKO, CCD-112CoN, 
HEK293 

∆ PCAT6: ↓ proliferation, ↓ chemoresistance to 5–FU [20] 

EZH2, H3K4me3, anti-apoptotic protein ARC HCT116, RKO, COLO320HSR, 
SW480, SW620, NCM460 

∆ PCAT6: ↓ growth, ↑ apoptosis, ↑ cleaved caspase 3 activation [21] 

Pancreatic ductal 
adenocarcinoma 

miR-185-5p/CBX2 pathway Capan-2, AsPC-1, PANC1, BxPC-3, 
HPDE 

∆ PCAT6: ↓ proliferation, ↓ migration, ↓invasion 
↑ PCAT6: ↑ growth 

[22] 

Hepatocellular carcinoma _ SMMC-7721, HuH-7, Hep3B, 
HepG2, PLC/PRF/5, LO2 

∆ PCAT6: ↓ proliferation, ↑cell cycle arrest, ↑ apoptosis 
↑ PCAT6: ↑ proliferation, ↓cell cycle arrest, ↓ apoptosis 

[23] 

_ HepG2, SMMC-7721 ∆ PCAT6: ↓ proliferation, ↓ migration [24] 
Non-small-cell lung 

carcinoma 
miR-330–5p A549, H1975, H1650, HCC827, 

BEAS-2B, 293T 
∆ PCAT6: ↓ proliferation, ↓ cell growth, ↓ migration, ↓ invasion [14] 

EZH2, LATS2 A549, SPC-A1, H1299, H1975, 
H1703, SK-MES-1, H520 

∆ PCAT6: ↓ proliferation, ↓ colony-forming ability, ↓ migration, 
↓ invasion, ↑ G1 cell cycle arrest, ↑ apoptosis 
↑ PCAT6: ↑ growth, ↑ colony-forming ability 

[15] 

Lung cancer c-Myc, p53 protein, Bcl-2, Bax H292, PC-9, CL1–5, H460, H1650, 
A549, H446, H1975, NHBE 

∆ PCAT6: ↓ proliferation, ↓ invasion, ↑ early apoptosis [16] 

miR-326, Wnt5a, Wnt/β-catenin pathway 16HBE, H446, H1975 ↑ PCAT6: ↓ suppressing effects of sevoflurane on proliferation, 
migration, invasion, apoptosis 

[17] 

Cervical Cancer miR-543, ZEB1 SiHa, HeLa, ME180, C-33A, Ect1/ 
E6E7 

∆ PCAT6: ↓ proliferation, ↓ migration, ↓ invasion, ↓ 
chemoresistance to cisplatin, ↑ apoptosis, ↑ cleaved-caspase 3 
activation 
↑ PCAT6: ↑ proliferation, ↑ metastasis, ↑ chemoresistance to 
cisplatin, ↓ apoptosis 

[12] 

β-catenin, cyclin D1 and c-myc (Wnt/β-catenin 
pathway) 

Caski, SW756, HeLa, ME-180, 
SiHa, C33A, Ect1/E6E7 

∆ PCAT6: ↓ proliferation, ↓ colony-forming ability, ↓ migration, 
↓ invasion, ↑ apoptosis 

[13] 

Osteosarcoma miR-143-3p, ZEB1 MG-63, Saos-2, 143B, U2OS, hFOB 
1.19 

∆ PCAT6: ↓ proliferation, ↓ growth, ↓ metastasis, ↓ migration, ↓ 
invasion, ↓ the number of cells in S phase, ↑ the number of cells in 
the G0/G1 phase 

[25] 

miR-185-5p, TGFBR1/2 (TGF-b pathway) U2OS, 143B cells ∆ PCAT6: ↓ proliferation, ↓ migration, ↓ invasion [26] 
MDM2, P53, P21 hFOB1.19, Saos2, MG63, U2OS, 

HOS 
↑ PCAT6: ↑ proliferation, ↑ migration, ↑ invasion [27] 

Cholangiocarcinoma miR-330-5p ICC-9810 ↑ PCAT6: ↑ proliferation, ↑ invasion [28] 
miR-326, RhoA-ROCK pathway HuCCT1, THP-1 ↑ PCAT6: ↑ M2 Polarization of Macrophages, ↑ ROS production, ↑ 

mitochondrial and metabolic dysfunction 
[29] 

Liver cancer miR-326, hnRNPA2B1 MHCC97H, HepG2, Huh7, THLE-3, 
293T 

∆ PCAT6: ↓ proliferation, ↓ invasion [30] 

Gastrointestinal stromal 
tumor (GIST) 

miR-143-3p, PRDX5, Wnt/β-catenin pathway GIST-H1, GIST-882, GIST-T1, 
GIST-48 

∆ PCAT6: ↓ proliferation, ↓ stemness 
↑ PCAT6: ↑ proliferation, ↑ stemness, ↓ 
apoptosis 

[31] 

Pituitary adenomas miR-139-3p, BRD4 RC-4B/C (CRL-1903), GH3 (CCL- 
82.1) 

∆ PCAT6: ↓ proliferation, ↓ migration, ↓ invasion, ↓ viability [32] 

Glioblastoma YY1, miR-513, IGF2BP1, AKT signaling A172, U251, LN229, U87, NHA ∆ PCAT6: ↓ proliferation, ↑ apoptosis 
↑ PCAT6: ↑ proliferation, ↓ apoptosis 

[33]  
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Table 2 
Summary of the results of animal studies about the oncogenic roles of PCAT6.  

Cancer type Animal models Results Ref. 

Breast cancer male BALB/C nude mice ∆ PCAT6: ↓ tumor volume, ↓ tumor weight, ↓ metastasis [6] 
Colon cancer xenograft mouse model/nude mice ∆ PCAT6: ↓ tumor volume, ↓ onset of primary tumor formation [21]   

↑ PCAT6: ↑ tumor volume, ↑ tumor weight, ↑ tumor growth  
Non-small-cell lung carcinoma nude mice ∆ PCAT6: ↓ tumor weight, ↓ tumor growth [14]  

nude mice ∆ PCAT6: ↓ tumor weight, ↓ tumor growth [15] 
Cervical Cancer murine xenograft model ∆ PCAT6: ↓ tumor volume, ↓ tumor weight, ↓ tumor growth [12] 
Osteosarcoma Nude Mouse Model of Tibia Orthotopic Tumor ∆ PCAT6: ↓ tumor volume, ↓ tumor weight, ↓ tumor growth [25]  

BALB/c nude mice ↑ PCAT6: ↑ proliferation, ↑ tumor volume, ↑ tumor weight [27] 
Cholangiocarcinoma xenograft mouse model/nude mice ∆ PCAT6: ↓ tumor growth, ↑ immune response [29] 
Liver cancer xenograft nude mice ∆ PCAT6: ↓ tumor weight, ↓tumor growth [30] 
Pituitary adenomas xenograft mouse model/nude mice ∆ PCAT6: ↓tumor volume, ↓ tumor weight [32]  

Table 3 
Summary of human studies that assessed role of PACT6 (ANTTs: adjacent non-tumoral tissues, OS: overall survival, DFS: disease-free survival, PFS: progression-free 
survival).  

Cancer type Numbers of clinical samples Expression 
(tumor vs. 
normal) 

Kaplan–Meier analysis Univariate cox regression Multivariate cox regression Ref. 

Breast cancer 86 pairs of tumor tissues and ANTTs up _ _ _ [6] 
70 pairs of tumor tissues and ANTTs up _ _ _ [7] 

Ovarian cancer 42 pairs of tumor tissues and ANTTs up _ _ _ [8] 
GEO analysis: 8 pairs of primary 
ovarian tumors and matched normal 
fallopian tubes, 11 benign tissues, 79 
serous ovarian cancer tumors, 32 
ascites. 

up High expression of 
PCAT6 was correlated 
with poor OS and PFS. 

_ _ [9] 

Gastric cancer 72 gastric cancer tissues and ANTTs up _ _ _ [10] 
20 GC tissues and ANTTs up _ _ _ [11] 

Bladder cancer 21 pairs of tumor tissues and ANTTs up High expression of 
PCAT6 was correlated 
with poor prognosis of 
BC patients. 

_ _ [18] 

106 pairs of BC tissues and ANTTs up High expression of 
PCAT6 was correlated 
with shorter OS and 
PFS. 

_ _ [19] 

Colorectal cancer 73 pairs of CRC tissues and ANTTs up _ High expression of PCAT6 
and TNM stage caused 
significant differences in 
OS in CRC patients. 

High expression of PCAT6 
was a determinant of poor 
survival. 

[20] 

63 CRC patients and 40 controls not 
significantly 
different 

_ _ _ [34] 

Colon cancer GEO and TCGA analysis: 58 pairs of 
colon cancer tissues and adjacent 
normal tissues 

up _ Age, stage, and PCAT6 
expression were 
significantly associated 
with worse OS. 

Age, stage, and PCAT6 
expression were associated 
with worse OS. 

[21] 

Pancreatic ductal 
adenocarcinoma 
(PDAC) 

67 PDAC tissues and ANTTs up Patients with higher 
PCAT6 expression 
possessed worse OS. 

_ _ [22] 

Hepatocellular 
carcinoma 

TCGA-LIHC analysis: 374 HCC 
patients and 50 ANTTs 

up Patients with lower 
levels of PCAT6 
expression had 
significantly longer OS 
and DFS. 

_ _ [23] 

GEO analysis: 30 pairs of tumor 
tissues and ANTTs 

up _ _ _ 

29 pairs of HCC tissues and ANTTs up _ _ _ 
_ up _ Patients with higher 

PCAT6 had poorer PFS. 
_ [35] 

Liver hepatocellular 
carcinoma (LIHC) 

TCGA-LIHC analysis: 364 LIHC 
samples and adjacent samples 
(paired and unpaired tissues) 

up _ _ _ [24] 

Lung cancer 26 pairs of NSCLC tissues and ANTTs up _ _ _ [14] 
60 pairs of NSCLC tissues and ANTTs up _ _ _ [15] 
73 LUAD tissues and 39 normal 
counterparts 

up _ _ _ [36] 

51 LUSC tissues and 39 normal 
counterparts 

up _ _ _ 

up _ _ _ [37] 

(continued on next page) 
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Table 3 (continued ) 

Cancer type Numbers of clinical samples Expression 
(tumor vs. 
normal) 

Kaplan–Meier analysis Univariate cox regression Multivariate cox regression Ref. 

82 NSCLC patients and normal 
samples 
535 LUAD patients and 59 controls up _ _ _ [38] 
58 lung cancer tissues and 23 ANTTs _ Patients with high 

PCAT6 expression had 
a significantly lower 
OS rate. 

_ _ [16] 

45 pairs of lung cancer tissues and 
ANTTs 

_  _ _ [17] 

32 lung cancer tissues and 30 
healthy controls 

_ _ _ _ [39] 

Cervical cancer 44 pairs of CC tissues and ANTTs _ _ _ _ [12] 
114 pairs of tumor tissues and 
ANTTs 

_ Patients with higher 
PCAT6 expression 
levels had shorter OS 
and DFS. 

High expression of PCAT6, 
FIGO stage, lymph node 
metastasis and depth of 
cervical invasion were 
associated with poor OS. 

High PCAT6 expression was 
as an independent indicator 
of unfavorable prognosis 
for CC patients. 

[13] 

Osteosarcoma 106 pairs of tumor tissues and 
ANTTs 

up Patients with high 
expression of PCAT6 
had worse OS and PFS. 

_ PCAT6 overexpression was 
revealed as an independent 
prognostic factor for the 
poor outcome of patients 
with OS. 

[25] 

25 pairs of osteosarcoma tissues and 
ANTTs 

up Patients with higher 
PCAT6 expression 
levels had shorter OS 
and PFS. 

_ _ [26] 

Cholangiocarcinoma _ up _ _ _ [28] 
20 pairs of cholangiocarcinoma 
tissues and ANTTs 

up _ _ _ [29] 

Liver cancer 117 pairs of liver cancer tissues and 
ANTTs 

up Patients with higher 
PCAT6 expression 
possessed poor OS. 

_ _ [30] 

Gastrointestinal 
stromal tumor (GIST) 

72 pairs of GIST tissues and ANTTs up _ _ _ [31] 

Pituitary adenomas 20 tumor tissues and ANTTs up _ _ _ [32] 
Glioblastoma 53 pairs of GBM tissues and ANTTs up _ _ _ [33]  

Table 4 
Diagnostic value of PCAT6 in cancers (ANTTs: Adjacent non-tumoral tissues, LUAD: lung adenocarcinoma, LUSC: lung squamous cell carcinoma).  

Cancer type Numbers of clinical samples Distinguish between Area under 
curve 

Sensitivity 
(%) 

Specificity 
(%) 

Accuracy 
(%) 

Ref. 

Non-small-cell lung 
carcinoma (NSCLC) 

GSE19804 analysis: 60 pairs of tumor tissue 
samples and ANTTs 

LUAD patients vs. 
controls  

0.9578 96.67 85.00 90.83 [36] 

GSE27262 analysis: 25 pairs of tumor tissue 
samples and ANTTs 

LUAD patients vs. 
controls  

0.9584 92.00 96.00 94.00 

GSE30219 analysis: 85 tumor tissue samples and 
14 normal noncancerous tissue samples 

LUAD patients vs. 
controls  

0.9210 98.82 78.57 95.96 

GSE19188 analysis: 45 tumor tissue samples and 
65 normal noncancerous tissue samples 

LUAD patients vs. 
controls  

0.9333 86.67 90.77 89.09 

73 pairs of tumor tissue samples and ANTTs LUAD patients vs. 
controls  

0.9574 95.89 87.67 91.78 

73 tumor plasma samples and 39 normal plasma 
samples 

LUAD patients vs. 
controls  

0.9213 87.67 97.44 90.18 

Non-small-cell lung 
carcinoma (NSCLC) 

GSE30219 analysis: 61 tumor tissue samples and 
14 normal noncancerous tissue samples 

LUSC patients vs. 
controls  

0.9567 100 85.71 97.33 

GSE19188 analysis: 27 tumor tissue samples and 
65 normal noncancerous tissue samples 

LUSC patients vs. 
controls  

0.9795 96.30 92.31 93.48 

51 tumor tissue samples and ANTTs LUSC patients vs. 
controls  

0.9942 100 98.04 99.02 

51 tumor plasma samples and 39 normal plasma 
samples 

LUSC patients vs. 
controls  

0.9583 94.12 100 96.67 

Lung cancer 32 tumor tissue samples and 30 ANTTs Patients with lung 
cancer vs. controls  

0.705 _ _ _ [39]  
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cervical and liver cancers. These studies encourage biologists to 
continue to explore the mechanistic aspects of PCAT6 oncogenic roles 
and design highly efficient therapeutic methods for application in clin-
ical settings. 
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