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NHBE cells (Figure 4A). Hsa_circ_0102533 
was higher in A549 and H1792 cell lines than  
in other cell lines (Figure 4A). Hence, the follow-
ing experiments were performed using A549 
and H1792 cells. After being transfected with 
hsa_circ_0102533 small interfering (si) RNA 
(si-0102533), the expression of hsa_circ_010- 
2533 was significantly inhibited in A549 and 
H1792 cells (Figure 4B). More importantly, cell 
proliferation was significantly suppressed in 
si-0102533 transfected A549 (Figure 4C) and 
H1792 (Figure 4D) cells compared with si-NC 
transfection at 48 h and 72 h. Furthermore, the 
apoptotic cell proportion (Figure 5A and 5B) 
and caspase-3 activity (Figure 5C) were signifi-
cantly increased in si-0102533 transfected 
A549 and H1792 cells compared with si-NC 
transfection. 

Discussion

Mounting evidence suggests that non-coding 
RNAs, microRNAs, long non-coding RNAs, and 
circRNAs are detectable in body fluids, includ-
ing whole blood, plasma, serum, and urine and 
can function as tools for cancer diagnosis [21-
23]. CircRNAs as the potential stable molecular 
markers in disease diagnosis may be superior 
to microRNAs and long non-coding RNA, which 
we attribute to their stable structure, abundant 
expression, and tissue specificity [14].

In our study, NSCLC-related circRNA screening 
was performed based on different expression 
profiling between NSCLC tumor tissues and cor-
responding nontumorous tissues, as well as 
whole blood from NSCLC patients and healthy 

Figure 4. Hsa_circ_0102533 knockout inhibits proliferation in NSCLC cells. The levels of hsa_circ_0102533 in 
NHBE cells and five NSCLC cell lines (A549, H1299, H1792, SK-MES-1 and SPC-A1) were detected by RT-qPCR as-
say (A). Hsa_circ_0102533 expression was significantly reduced in A549 and H1792 cells after being transfected 
with si-0102533 (B). After being transfected with si-0102533 or si-NC, the cell viability was monitored by a CCK-8 
assay in the A549 (C) and H1792 (D) cells. *P < 0.05; **P < 0.01; ***P < 0.001. n = 3 in each group. 
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Figure 5. Hsa_circ_0102533 knockout induces apoptosis in NSCLC cells. After being transfected with si-0102533 or si-NC, cell apoptosis was analyzed using flow 
cytometry in A549 and H1792 cells (A and B), and the levels of caspase-3 in the supernatant of the A549 and H1792 cells were measured by caspase-3 kit (C). 
***P < 0.001. n = 3 in each group. 
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controls by human circRNA microarray analy-
sis. The results demonstrated that the levels of 
hsa_circ_0102533 were significantly higher in 
both tumor tissues and whole blood from 
NSCLC patients than that of the controls. We 
further measured hsa_circ_0102533 expres-
sion in whole blood from NSCLC patients and 
healthy subjects by RT-qPCR, and the results 
showed that hsa_circ_0102533 was signifi-
cantly increased in the whole blood from 
NSCLC patients compared with healthy sub-
jects, providing strong evidence that hsa_
circ_0102533 could be released into the blood 
and might be used as diagnostic marker for 
NSCLC patients. 

On the other hand, hsa_circ_0102533 provid-
ed a higher diagnostic ability for the detection 
of stage I-II NSCLC patients [AUC: 0.774 (95% 
CI: 0.624-0.923)] than stage III-IV NSCLC pati- 
ents [0.728 (95% CI: 0.588-0.869)], suggest-
ing that whole blood hsa_circ_0102533 could 
serve as an early tumor marker for NSCLC 
detection. 

Hsa_circ_0102533 is located in chr14:7150- 
2781-71522279, the spliced sequence length 
is 862 nucleotides, and its associated-gene 
symbol is pecanex (PCNX; circBase database, 
http://www.circbase.org/). Previous studies sh- 
ow that PCNX is upregulated in lung cancer tis-
sues compared with the adjacent non-tumor 
tissues, and the 3’-untranslated Region (3’-
UTR) of PCNX promotes cell proliferation and 
suppresses apoptosis in lung cancer cells [24]. 
In the present study, we found another possi-
ble molecular mechanism of PCNX-mediated 
proliferation and apoptosis in lung cancer cells 
and that PCNX-originated hsa_circ_0102533 
is involved in these processes. We found that 
the inhibition of hsa_circ_0102533 by siRNA 
could inhibit proliferation and induce apoptosis 
in NSCLC cell lines, suggesting that hsa_circ_ 
0102533 showed an oncogenic property in the 
initiation and development of NSCLC. Zhu et al. 
showed that the siRNA-mediated inhibition of 
hsa_circ_0013958 suppresses cell prolifera-
tion and invasion and enhances cell apoptosis 
in lung adenocarcinoma cells [15]. Jiang et al. 
also confirmed that hsa_circ_0007385 knock-
down resulted in significant suppression of the 
proliferation, migration, and invasion of NSCLC 
cells in vitro [16]. These results [15, 16] and 
our findings suggest that circRNAs play an 
important role in the carcinogenesis of NSCLC 

and may be new potential therapeutic targets 
to treat NSCLC. 

However, there are some limitations to our 
study. First, the number of samples was limit-
ed, which may have biased the present find-
ings. Second, the stability of circRNAs in extra-
neousness has not been performed in our 
study. Third, the molecular mechanism of hsa_
circ_0102533 functioning as microRNA spong-
es has not been investigated. Furthermore, the 
reliability of the widespread use of circRNAs as 
a biomarker for cancer diagnosis still needs to 
be proven. 

In conclusion, our findings suggest that hsa_
circ_0102533 is involved in the carcinogene- 
sis and progression of NSCLC and might be  
used as a potential blood-based biomarker for 
NSCLC detection at the early stage and serve 
as a new target for the treatment of NSCLC.
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