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Expression of IncRNA TCONS_00027978
in hepatocellular carcinoma and its influence
on prognosis and survival

Q. CHEN', G.-D. TIAN?, C.-C. WANG?

'Department of General Surgery, First People’s Hospital of Jinan, Jinan, Shandong, China
“Department of Hepatobiliary and Liver Transplantation, the Affiliated Shandong Provincial
Qianfoshan Hospital of Shandong University, Jinan, Shandong, China

3Clinical Laboratory, Jining No. 1 People’s Hospital, Jining, Shandong, China

Abstract. - OBJECTIVE: Long noncoding
RNAs (IncRNAs) have been reported to have crucial
roles in the regulation of various tumors. Recently,
IncRNA TCONS_00027978 (TCONS_00027978)
was found to be downregulated in hepatocellu-
lar carcinoma (HCC). This study aims at analyz-
ing the value of TCONS_00027978 in valuing the
prognosis of HCC patients.

PATIENTS AND METHODS: The expression of
TCONS_00027978 was detected using qRT-PCR
in 241 hepatocellular specimens and matched
adjacent normal tissues. The association be-
tween TCONS_00027978 expression levels and
clinicopathological factors was examined. Sur-
vival and Cox proportional-hazards regression
analyses were performed to explore the asso-
ciation between TCONS_00027978 expression
levels and prognosis in HCC patients.

RESULTS: We found thatthe TCONS_00027978
expression level was significantly decreased in
HCC tissues compared with matched normal
tissues (p < 0.01). TCONS_00027978 was pos-
itively associated with TNM stage (p = 0.002),
lymph node metastasis (p = 0.001) and histo-
logic grade (p = 0.002) in HCC patients. In ad-
dition, Kaplan-Meier analysis indicated that low
levels of TCONS_00027978 expression were as-
sociated with poorer overall survival (p = 0.002)
and disease-free survival (p = 0.001). Subse-
quently, multivariate analyses indicated that low
TCONS_00027978 expression was an indepen-
dent poor prognostic factor for HCC patients.

CONCLUSIONS: Our study is the first to
demonstrate the TCONS_00027978 expression
as an independent prognostic factor in HCC.
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Introduction

Hepatocellular carcinoma (HCC), a predomi-
nant histological subtype of primary liver cancer,
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continues to be a leading cause of cancer-related
deaths worldwide and one of the most common
cancers diagnosed worldwide'2. Although pro-
gnosis of patients with HCC has improved largely
owing to the improvement of current treatment,
long-term survival after surgical resection re-
mains low due to the high rate of recurrence and
metastasis®>*. Until now, there are few specific
biomarkers available for diagnosis and prognosis
use’. Thus, it is necessary to develop new biomar-
kers with the potential to predict the outcome of
GC patients.

Long noncoding RNAs (IncRNAs) are RNA
molecules that are longer than 200 nucleotides
and lack significant protein-coding capacity®.
LncRNAs have been implicated in several bio-
logical functions, such as cell proliferation, cell
cycle progression, cell growth and cell apopto-
sis’®. At present, only a relatively small number
of IncRNAs have been identified. For instance,
Fang et al’ found that IncRNA XIST promoted
non-small cell lung cancer cell proliferation, mi-
gration and invasion by epigenetically repressing
KLF2 expression. The IncRNA LeXis, which is
highly expressed in osteosarcoma, was found to
function as a tumor promoter through upregula-
tion of CTNNBI expression'. Recently Yu et al"
reported that forced expression of HOXA11-AS
could inhibit the proliferation of HCC cells by re-
gulating the expression of LATSI. Given the im-
portant role of IncNRAs in tumors, IncRNAs re-
ceived a lot of attention for their potential to serve
as prognostic and diagnostic biomarkers. Of note,
several IncRNAs involved in HCC prognosis have
been identified'*".

A novel IncRNA TCONS 00027978 was found
to be down-regulated in HCC tissues by microar-
ray assays'. Gao et al® further reported that up-re-
gulation of TCONS 00027978 suppressed the
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migration and invasion of HCC cells by targeting
R-cadherin pathway. Thus, we wondered whether
TCONS_00027978 was associated with the pro-
gnosis of HCC patients. To our best knowledge, the
present study was the first to report the prognostic
significance of TCONS_ 00027978 in HCC.

Patients and Methods

Specimen Collection

Paired resected tumor and normal hepatocellu-
lar tissues were obtained from 241 HCC patients
who underwent surgeries at the First People’s Ho-
spital of Jinan (Jinan, China) between 2007 and
2011. All patients had a definite diagnosis of HCC
and complete medical records. None of the patien-
ts had received neoadjuvant chemotherapy before
their operation. All specimens were frozen im-
mediately in liquid nitrogen and stored at -80°C
until required. TNM staging was determined by
the criteria established by the International Union
Against Cancer (UICC) in 2009. All patients’ cli-
nicopathological parameters are shown in Table I.
Written informed consent was obtained from all
of the patients. Study protocol was approved by
the Ethics Committee of our hospital.

Quantitative Real-time PCR Assay

Total RNA was extracted with TRIzol Rea-
gent (Invitrogen, Carlsbad, CA, USA) following
the manufacturer’s instruction. Expression level
of TCONS 00027978 was analyzed using SYBR
Green PCR Master Mix kit (Applied Biosystems,
Foster City, CA, USA). GAPDH was used as a
IncRNA internal control. qPCR was carried out
with SYBR Green Master Mix (Life Technolo-
gies, Darmstadt, Germany). The relative gene
expression was calculated by the 244" method.
The primer sequences for qPCR were designed
and purchased by Thermo Fisher Scientific (Wal-
tham, MA, USA).

Statistical Analysis

Statistical —software SPSS version 13.0
(SPSS Inc., Chicago, IL, USA) was used for
the assessment. The distinct expression of
TCONS 00027978 between tumor tissues and
matched normal tissues was examined by inde-
pendent samples #-test. The association between
TCONS 00027978 expression and HCC clini-
copathological features of patients was analyzed
using x? test. Survival curves were plotted by the
Kaplan-Meier method; the significance was eva-
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luated by the log-rank test. Multivariate Cox pro-
portional hazards regression analysis was used
to evaluate the significance of survival variables.
Differences were defined as statistically signifi-
cant for p-values < 0.05.

Results

Down-Regulation of TCONS_00027978
in HCC Tissues

To analyze the role of TCONS 00027978 in
HCC, we performed Real-time PCR to detect the
expression levels of HCC tissues and adjacent
normal tissues. As shown in Figure 1, we found
that the average level of TCONS 00027978 in
HCC tissues was significantly downregulated
when compared with the matched normal tissues
(p < 0.01). Therefore, these results revealed that
TCONS_00027978 might be involved in HCC de-
velopment.

Correlation Between TCONS_00027978
Expression and Clinicopathological
Characteristics of HCC

To further explore the association of
TCONS 00027978 with clinicopathological fea-
tures of HCC patients, we divided HCC patien-
ts into high expression group and low-expres-
sion group according to the median value of
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Figure 1. The expression level of TCONS_00027978 in
241 pairs of cancerous and matched normal tissue samples.
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Table I. Association between the clinicopathologic characteristics and expression of TCONS 00027978 in HCC.

TCONS_00027978
Number
Characteristics of patients High-expression Low-expression p-value
Age 0.293
<50 107 51 56
>50 134 73 61
Gender 0.092
Male 145 81 64
Female 96 43 53
HBsAg 0.733
Positive 156 79 77
Negative 85 45 40
Vein invasion 0.121
Negative 160 88 72
Positive 81 36 45
Encapsulation 0.282
Complete 126 69 57
No 115 55 60
Tumor size (cm) 0.157
<5 151 83 68
>5 90 41 49
AFP (ng/L) 0.201
>400 75 34 41
<400 166 90 76
TNM stage 0.002
I+11 140 84 56
1-1v 101 40 61
Lymph node metastasis 0.001
No 146 88 58
Yes 95 36 59
Histologic grade 0.002
High 107 43 64
Low 134 81 53

TCONS_00027978. Results of statistical analysis
indicated that TCONS 00027978 was positively
associated with TNM stage (p = 0.002), lymph
node metastasis (p=0.001) and histologic grade (p
=0.002) in HCC patients (Table I). However, there
was no relationship between TCONS 00027978
expression and other factors such as age, gender,
HBsAg, vein invasion, encapsulation, tumor size
and AFP (all p > 0.05).

Reduced Expression of
TCONS_00027978 Predicts
a Poor Prognosis

We next performed survival analysis to eva-
luate whether TCONS 00027978 was asso-
ciated with prognosis of HCC patients. Our
results indicated that overall survival time
of low TCONS 00027978 expression group
was significantly shorter than that of high
TCONS_ 00027978 expression group (p = 0.002,
Figure 2). On the other hand, we also found that
patients with low TCONS 00027978 expression
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Figure 2. Overall survival curves for two groups defi-
ned by low and high expression of TCONS 00027978 in
HCC patients. The patients with lower expression level
of TCONS_ 00027978 had a poorer overall survival rate
(p =10.002).
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Table II. Multivariate survival analysis of overall survival and disease-free survival in 241 patients with HCC.

Overall survival Disease-free survival
Variables HR 95% CI P HR 95% ClI P
TNM stage 4.321 1.534-7.673 0.005 5.313 1.831-9.323 0.002
Lymph node metastasis 5.268 1.733-9.241 0.001 5.762 1.928-11.621  0.001
Histologic grade 3.893 1.332-6.589 0.003 4.139 1.573-7.232 0.001
TCONS 00027978 expression 3.231 1.277-5.904 0.009 3.562 1.528-6.893 0.004

had poorer disease-free survival compared with
high TCONS 00027978 group (p = 0.001, Figu-
re 3). Moreover, multivariate analysis using the
Cox proportional hazards model revealed that
TCONS 00027978 expressions were indepen-
dent prognostic factors for overall survival (HR =
3.231, 95% CI: 1.277-5.904; p = 0.009), as well as
disease-free survival (HR = 3.562, 95% CI: 1.528-
6.893; p = 0.004) of HCC patients (Table II).

Discussion

As different tumor therapies are effective
in different subgroups of patients, it is very
important to investigate prognostic markers
to improve the prognosis of cancer patients'.
HCC is still one of the main problems in health
field worldwide. Clinicopathological features
as predictors of poor prognosis in HCC patien-
ts include alpha-fetoprotein (AFP), vein inva-
sion, tumor size, TNM stage and lymph node
metastasis'’. However, most of these features
had not been proven to be sufficiently effective.
In order to explore novel effective biomarkers,
more and more studies focused on cancer-rela-
ted genes and IncRNA. In the present study, we
focused on a novel IncRNA. Growing evidence
has revealed that IncRNAs are emerging tools
for prediction of HCC patients because of their
important regulatory effect on tumor-related
genes'®!®. Recently, several IncRNA has been
identified to be involved in HCC carcinogene-
sis and patient prognosis. For instance, Wang
et al*® found that IncRNA PCAT-14 was an in-
dependent prognostic factor and served as an
oncogene in HCC by inducing methylation of
miR-372. Zhang et al* reported that IncRNA
SNHGL15 expression was associated with clini-
cal features of HCC such as histologic grade,
TNM stage and overall survival. Moreover, In-
cRNA SNHGI5 was also proved to be an in-
dependent prognostic factor for HCC. Zhang et
al*? showed that increased IncRNA AFAPI1-AS1
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expression was a poor independent prognostic
factor for HCC patients and downregulation of
IncRNA AFAPI1-ASI significantly suppressed
HCC cell proliferation and invasion via upre-
gulation of RhoA/Rac2 signaling. Recently, a
novel IncRNA (TCONS _00027978) was identi-
fied in HCC. Unlike some other well-studied In-
cRNAs such as IncRNA BANCR? and IncRNA
ANRIL*, the function of TCONS 00027978
remains largely unknown. Gao et al”® firstly
reported that TCONS 00027978 functioned as
a tumor promoter in TCONS 00027978. Fur-
thermore, they identified R-cadherin pathway
as downstream target. However, the progno-
stic value of TCONS 00027978 has not been
reported. In the present study, we showed that
TCONS 00027978 levels were down-regula-
ted in patients with HCC compared to those of
normal hepatocellular tissues. Furthermore, we
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Figure 3. Disease-free survival curves for two groups de-
fined by low and high expression of TCONS_00027978 in
HCC patients. The patients with lower expression level of
TCONS 00027978 had a poorer disease-free survival rate
(p = 0.001)
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found that TCONS 00027978 expression was
closely related to TNM stage, lymph node me-
tastasis and histologic grade. Subsequently, we
performed the Kaplan-Meier method to explo-
re the prognostic value of TCONS_ 00027978 in
HCC patients. The results revealed that low levels
of TCONS 00027978 expression were associated
with poorer overall survival and disease-free sur-
vival. Finally, according to multivariate analysis,
TCONS_ 00027978 was an independent poor pro-
gnostic factor for HCC patients.

Conclusions

Our findings demonstrate that the expression
level of TCONS_ 00027978 has the potential to
predict HCC prognosis. However, the mecha-
nism by which TCONS 00027978 is downre-
gulated in HCC is still unclear. Further studies
should focus on the mechanism responsible for
the tumor-suppressive role of TCONS_00027978
in HCC.

Conflict of Interest
The Authors declare that they have no conflict of interest.

References

1) EL-Serac HB, RuporpH KL. Hepatocellular carcino-
ma: epidemiology and molecular carcinogenesis.
Gastroenterology 2007; 132: 2557-2576.

2) JemaL A, Brar F, CenTer MM, FerLay J, WARD E, For-
maN D. Global cancer statistics. CA Cancer J Clin
2011; 61: 69-90.

3) ZHou XD. Recurrence and metastasis of hepato-
cellular carcinoma: progress and prospects. He-
patobiliary Pancreat Dis Int 2002; 1: 35-41.

4) SHervmaN M. Recurrence of hepatocellular carcino-
ma. N Engl J Med 2008; 359: 2045-2047.

5) Baexk KK, Kim JH, Unm JE, Park SH, Lee J, Park JO,
PArk YS, Kang WK, Lim HY. Prognostic factors in
patients with advanced hepatocellular carcinoma
treated with sorafenib: a retrospective compari-
son with previously known prognostic models.
Oncology 2011; 80: 167-174.

6) Mercer TR, DinGeEr ME, Marmick JS. Long non-co-
ding RNAs: insights into functions. Nat Rev Genet
2009; 10: 155-159.

7) Bamista PJ, CHanG HY. Long noncoding RNAs: cel-
lular address codes in development and disease.
Cell 2013; 152: 1298-1307.

8) Ma LY, Xie XW, Ma L, PanG JL, XionGg XM, ZHENG
HD, SHen XL, Wen ZG, WanG HY. Downregulated
long non-coding RNA TRPM2-AS inhibits cispla-

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

tin resistance of non-small cell lung cancer cells
via activation of p53- p66shc pathway. Eur Rev
Med Pharmacol Sci 2017; 21: 2626-2634.

FanG J, Sun CC, Gong C. Long noncoding RNA
XIST acts as an oncogene in non-small cell lung
cancer by epigenetically repressing KLF2 expres-
sion. Biochem Biophys Res Commun 2016; 478:
811-817.

WAaNG G, Cu T, Sun L, Peng N, Yang C. Long nonco-
ding RNA LeXis promotes osteosarcoma growth
through upregulation of CTNNB1 expression. Am
J Cancer Res 2017; 7: 1577-1587.

Yu J, Hona JF, KanG J, Liao LH, Li CD. Promotion of
LncRNA HOXA11-AS on the proliferation of hepa-
tocellular carcinoma by regulating the expression
of LATS1. Eur Rev Med Pharmacol Sci 2017; 21:
3402-3411.

Gnao JZ, L1 J, DU JL, Li XL. Long non-coding RNA
HOTAIR is a marker for hepatocellular carcinoma
progression and tumor recurrence. Oncol Lett
2016; 11: 1791-1798.

Dong L, Ni J, Hu W, Yu C, Li H. Upregulation of
long non-coding RNA PIncRNA-1 promotes meta-
stasis and induces epithelial-mesenchymal tran-
sition in hepatocellular carcinoma. Cell Physiol
Biochem 2016; 38: 836-846.

GAo Y, CHEN G, ZENG Y, ZenG J, LiIn M, Liu X, Liu J.
Invasion and metastasis-related long noncoding
RNA expression profiles in hepatocellular carci-
noma. Tumour Biol 2015; 36: 7409-7422.

Gao Y, WANG G, ZHANG C, Lin M, Liu X, Zenag Y, Liu
J. Long non-coding RNA linc-cdh4-2 inhibits the
migration and invasion of HCC cells by targeting
R-cadherin pathway. Biochem Biophys Res Com-
mun 2016; 480: 348-354.

MitrA AK, AGRAHARI V, MANDAL A, CHOLKAR K, NATA-
RAJAN C, SHAH S, JoserH M, Trine HM, Vaishya R,
Yang X, Hao Y, Khurana V, Pal D. Novel delivery
approaches for cancer therapeutics. J Control
Release 2015; 219: 248-268.

Lee SD, Park SJ, HAN SS, Kim SH, Kim YK, Lee SA,
Ko YH, Hone EK. Clinicopathological features and
prognosis of combined hepatocellular carcinoma
and cholangiocarcinoma after surgery. Hepatobi-
liary Pancreat Dis Int 2014; 13: 594-601.

Mitra AP, Lin H, Cote RJ, DatAR RH. Biomarker profi-
ling for cancer diagnosis, prognosis and therapeutic
management. Natl Med J India 2005; 18: 304-312.

MALEk E, JAGANNATHAN S, Driscort JJ. Correlation of
long non-coding RNA expression with metasta-
sis, drug resistance and clinical outcome in can-
cer. Oncotarget 2014; 5: 8027-8038.

WANG Y, HUY, Wu G, YANG Y, TANG Y, ZHANG W/, WANG
K, LiuY, Wane X, Li T. Long noncoding RNA PCAT-
14 induces proliferation and invasion by hepato-
cellular carcinoma cells by inducing methylation
of miR-372. Oncotarget 2017; 8: 34429-34441.

ZHanG JH, We HW, Yang HG. Long noncoding
RNA SNHG15, a potential prognostic biomarker
for hepatocellular carcinoma. Eur Rev Med Phar-
macol Sci 2016; 20: 1720-1724.



Q. Chen, G.-D. Tian, C.-C. Wang

22) ZuanaG JY, WenGg MZ, Song FB, Xu YG, Liu Q, Wu
JY, Qin J, Jn T, Xu JM. Long noncoding RNA
AFAP1-AS1 indicates a poor prognosis of he-
patocellular carcinoma and promotes cell pro-
liferation and invasion via upregulation of the
RhoA/Rac2 signaling. Int J Oncol 2016; 48:
1590-1598.

5660

23)

24)

Yu X, ZHenG H, CHAaN MT, Wu WKK. BANCR: a can-
cer-related long non-coding RNA. Am J Cancer
Res 2017; 7: 1779-1787.

Li Z, Yu X, SHen J. ANRIL: a pivotal tumor suppres-
sor long non-coding RNA in human cancers. Tu-
mour Biol 2016; 37: 5657-5661.



