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Abstract. – OBJECTIVE: Long noncoding 
RNAs (lncRNAs) play important roles in the 
pathogenesis of bladder cancer. A recent study 
reported that lncRNA HNF1A-AS1 (HNF1A-AS1) 
was upregulated in urothelial carcinoma of the 
bladder (UCB) and served as a tumor promoter. 
However, the clinical significance of HNF1A-AS1 
in the prognosis of patients with UCB was poor-
ly understood. This work was designed to inves-
tigate the relationship between HNF1A-AS1 ex-
pression level and the prognosis of UCB.

PATIENTS AND METHODS: Relative expres-
sion levels of HNF1A-AS1 in UCB tissues were 
determined by qRT-PCR. Then, the associations 
between HNF1A-AS1 expression and clinical 
pathological parameters were further evaluated. 
Survival and Cox proportional-hazards regres-
sion analyses were performed to determine the 
correlation between HNF1A-AS1 expression lev-
els and prognosis in the patients.

RESULTS: Data showed that the majority of 
UCB tissues showed higher HNF1A-AS1 levels 
than the corresponding normal tissues controls 
(p < 0.01). Statistical assay revealed that high 
HNF1A-AS1 expression was significantly cor-
related with histological grade (p = 0.008), tumor 
stage T (p = 0.003) and lymph nodes metastasis 
(p = 0.007). In addition, the overall survival time 
of patients with high HNF1A-AS1 expression was 
significantly shorter compared to those with low 
HNF1A-AS1 expression. Furthermore, multivari-
ate analysis confirmed that relative HNF1A-AS1 
expression was an independent predictor of 
overall survival in patients with UCB. 

CONCLUSIONS: HNF1A-AS1 expression was 
upregulated in UCB, and it may be a useful prog-
nostic biomarker for patients with UCB.
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Introduction

Bladder cancer is the most common malignant 
tumor of urinary system, causing about 429,800 

new cases and 165000 deaths worldwide1. Urothe-
lial carcinoma of the bladder (UCB) is the most 
common histological subtype of bladder cancer2. 
Bladder cancer can be classified into two types: 
muscle-invasive tumor (20-30%) and non-muscle 
invasive tumor (70-80%)3. Up to date, surgical 
resection is the primary and most effective treat-
ment for patients with bladder cancer4. However, 
the outcome of muscle-invasive tumor is still poor 
due to a relatively high rate of local recurrence 
and metastasis5. A major challenge for improving 
clinical outcomes is to screen novel biomarkers 
that can be used to detect UCB at an early stage 
and predict the prognosis of this cancer.

Long non-coding RNAs (lncRNAs) are a class 
of noncoding RNAs > 200 nucleotides, with li-
mited protein-coding potential6. They can direct-
ly and imperfectly modulate gene expression in 
transcriptional or post-translational levels7. LncR-
NAs have been reported to be implicated in the 
regulation of various cellular processes, inclu-
ding proliferation, differentiation, cell death, and 
cell mobility8,9. Some highly expressed lncRNAs 
could serve as oncogenes, whereas low-expressed 
lncRNAs could function as tumor suppressors10-12. 
Recent evidence13,14 has shown that the global al-
teration of lncRNAs expression functions as a 
diagnosis and prognosis signature. These findings 
suggest that lncRNAs could be used as putative 
biomarkers to classify tumors.

LncRNA HNF1A antisense RNA 1 (HN-
F1A-AS1), located on chromosome 12q24.31, has 
been reported to be abnormally expressed in se-
veral tumors. Previous studies15,16 indicated that 
HNF1A-AS1 was a tumor suppressive lncRNA in 
gastric cancer and pancreatic cancers. However, 
the oncogenic role of HNF1A-AS1 was confir-
med in other cancer types, such as lung cancer 
and osteosarcoma17,18. Zhan et al19 firstly reported 
that HNF1A-AS1 was highly expressed in bladder 
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cancer and served as a tumor promoter. However, 
the clinical significance of HNF1A-AS1 in patien-
ts with UCB remains largely unclear. 

Patients and Methods

Patients and Tissue Samples
A total of 191 pairs of UCB tumor and ma-

tched, non-tumor tissues were collected at the 
Department of Urology, Weifang People’s Ho-
spital between July 2009 and December 2012. 
These tissues were immediately frozen in liquid 
nitrogen, and stored at liquid nitrogen until use. 
All the tumor cases were confirmed by histolo-
gical examination. None of the patients received 
any biotherapy or chemotherapy treatment before 
recruitment to this study. The characteristics of 
the UCB patients are displayed in Table I. Ove-
rall survival is defined as the time elapsed from 
the surgery to the death of the patients with UCB. 
The study protocol was approved by Weifang Pe-
ople’s Hospital Ethical Committee. Informed con-
sent was obtained from all patients.

Quantitative Reverse Transcription 
PCR (qRT-PCR)

Total RNA was extracted from UCB tissues with 
TRIzol reagent (Invitrogen, Carlsbad, CA, USA) 
according to the manufacturer’s protocol. The first 
strand cDNA was compounded using a Transcript 
RT kit (Tiangen Biotech., Pudong, Shanghai, Chi-
na). Real-time RT-PCR was performed to detect 
the expression of HNF1A-AS1 using One-Step 
SYBR PrimeScript RT-PCR Kit (TaKaRa, Otsu, 
Shiga, Japan). The results of HNF1A-AS1 values 
were normalized to GAPDH. The primers were 
purchased from GeneCopoeia (Donghu, Wuhan, 
China). Relative quantification of RNA expression 
was calculated by using the 2-ΔΔCT method. 

Statistical Analysis
All statistical analyses were performed using 

SPSS 18.0 (SPSS Inc., Chicago, IL, USA) or the 
GraphPad Prism 5.0 (GraphPad Software, Inc., 
La Jolla CA, USA) software packages. The dif-
ferences were analyzed using two-sided Student’s 
t-test or x2-test. The Kaplan-Meier survival analy-
sis was performed to determine the survival cur-
ves, and the differences were identified using the 
log-rank test. Cox regression was used for univa-
riate and multivariate analysis. p-value < 0.05 was 
considered statistically significant, and all tests 
were two-sided.

Results

HNF1A-AS1 is Upregulated in UCB 
Tissues

Firstly, we detected the relative expression le-
vels of HNF1A-AS1 in 191 UCB tissues and their 
corresponding adjacent normal tissues by qRT-
PCR. As shown in Figure 1, HNF1A-AS1 was 
upregulated in UCB tissues compared to non-tu-
morous tissues (p < 0.01). The data suggested that 
high HNF1A-AS1 expression may contribute to 
the development of UCB.

Relationship Between HNF1A-AS1 and 
Clinicopathological Characteristics 
of UCB patients

For statistical analysis, HNF1A-AS expression 
was divided into high and low expression groups. 
Then, associations between HNF1A-AS expres-
sion and various clinicopathological features of 
UCB patients were evaluated statistically. We 
found that high expression of HNF1A-AS was si-
gnificantly correlated with histological grade (p = 
0.008), tumor stage T (p = 0.003) and lymph no-
des metastasis (p = 0.007) (Table I). In contrast, 
there was no association between HNF1A-AS 
expression and other clinical factors, such as gen-
der, age, tumor size and multiplicity (all p > 0.05).

HNF1A-AS Expression is a Prognostic 
Biomarker in Patients with UCB

Overall survival curves were plotted according to 
HNF1A-AS expression level using the Kaplan-Meier 
method. As shown in Figure 2, we found that patien-
ts with higher levels of HNF1A-AS had significantly 

Figure 1. The expression of HNF1A-AS1 in tissues sam-
ples was significantly higher in UCB tissues than in adjacent 
bladder tissues (p < 0.01).
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poorer survival than those with lower expression of 
this lncRNA in patients. The 5-year overall survival 
rate in the low expression group was 54.4%, com-
pared with 29.3% in the high expression group (p = 
0.001). Subsequently, we performed univariate and 
multivariate analysis using the Cox regression mo-
del. We observed that the tumor stage, lymph nodes 
metastasis and HNF1A-AS1 expression were signi-
ficantly associated with the overall survival of UCB 
patients (Table II). Further multivariate analysis 
confirmed that the level of HNF1A-AS1 expression 

was independent prognostic factors for patients with 
UCB (Table II, p = 0.005).

Discussion

As the most common malignant tumor of uri-
nary system, bladder cancer has become crushing 
burden for Chinese medical management20. Appro-
aches to improve diagnosis or prognosis in patients 
with bladder cancer may help to establish tailored 

Table I. Association of HNF1A-AS1 expression with clinicopathological features of bladder cancer.
                                     HNF1A-AS1 expression  
Variables Cases (N)  
  Low (N = 93) High (N = 98) p-value

Gender    0.669
 Male 120 57 63 
 Female 71 36 35 
Age (years)    0.368
 < 60 74 33 41 
 ≥ 60 117 60` 57 
Tumor size (cm)    0.246
 < 3  111 58 53 
 ≥ 3 80 35 45 
Multiplicity    0.745
 Single 121 60 61 
 Multiple 70 33 37 
Histological grade    0.008
 L 94 55 39 
 H 97 38 59 
Tumor stage T    0.003
 Ta, T1 104 61 43 
 T2-T4 87 32 55 
Lymph nodes metastasis    0.007
 No 119 67 52 
 Yes 72 26 46 

Table II. Univariate and multivariate analysis of overall survival in bladder cancer patients.
Variables HR 95% CI p

Univariate analysis   
 Gender (Male vs.Female) 1.325 0.774-1.836 0.328
 Age (<60 vs.≥ 60) 0.893 0.577-1.639 0.217
 Tumor size (< 3 vs. ≥ 3) 1.138 0.844-1.945 0.136
 Multiplicity (Single vs. Multiple) 1.213 0.829-2.123 0.122
 Histological grade (H vs. L) 2.213 1.542-3.994 0.006
 Tumor stage (T2–T4 vs. Ta, T1) 3.542 1.775-6.482 0.002
 Lymph nodes metastasis (Yes vs .No) 2.679 1.332-3.832 0.007
 HNF1A-AS1 expression (High vs. Low) 3.231 1.554-5.598 0.001

Multivariate analysis   
 Histological grade (H vs. L) 1.766 1.127-3.044 0.008
 Tumor stage (T2-T4 vs. Ta, T1) 2.782 1.423-5.213 0.006
 Lymph nodes metastasis (Yes vs. No) 2.012 1114-2.894 0.009
 HNF1A-AS1 expression (High vs. Low) 2.783 1.213-4.155 0.005
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therapy21. Although several clinicopathological fe-
atures have been the standard for judging the clini-
cal prognosis of UCB patients, clinical outcomes 
vary significantly between patients and can be dif-
ficult to predict22,23. Therefore, it is still urgent to 
identify novel and reliable prognostic markers.

Emerging evidence supports that lncRNAs play 
a critical role in progression of tumor. Similar with 
other lncRNAs, the expression patterns and fun-
ctions of HNF1A-AS1 may be both different in va-
rious types of tumor. For instance, Liu et al24 found 
that HNF1A-AS1 was up-regulated in hepatocel-
lular carcinoma and promoted cell proliferation, 
invasion and EMT through sponging hsa-miR-
30b-5p. Wang et al25 also confirmed HNF1A-AS1 
as a tumor promoter by repressing NKD1 and 
P21 expression. Cai et al26 showed that high HN-
F1A-AS1 expression may be an independent poor 
prognostic factor and HNF1A-AS1 can suppress 
migration and invasion by reducing the EMT pro-
gram in osteosarcoma cells. Furthermore, HN-
F1A-AS1 was reported to promote lung cancer pro-
liferation and metastasis, both in vitro and in vivo. 
In addition, high HNF1A-AS1 was associated with 
poor prognosis in patient with lung cancer17,27. On 
the other hand, HNF1A-AS1 was found to be lowly 
expressed in gastric cancer and its low expression 
was associated with advanced clinicopathological 
features15. In 2017 Zhan et al19 reported that HN-
F1A-AS1 promoted proliferation and suppresses 
apoptosis of bladder cancer cells by sponging miR-
30b-5p. However, there were no reports about pro-
gnostic significance of HNF1A-AS1 expression in 
human UCB. 

We explored the clinical significance of HN-
F1A-AS1 in UCB patients. The data indicated that 

the expression of HNF1A-AS1 was up regulated in 
UCB tissues compared with normal tissues. In ad-
dition, we found that HNF1A-AS1 was positively 
associated with histological grade, tumor stage T 
and lymph nodes metastasis in UCB patients. Fur-
thermore, Kaplan-Meier analysis indicated that 
patients with high HNF1A-AS1 expression lived 
shorter than those with low expression. It is more 
important that we also proved that HNF1A-AS1 
expression was an independent predictor for ove-
rall survival. To date, the research about biological 
function of HNF1A-AS1 in UCB is very small. The 
underlying molecular mechanism of HNF1A-AS1 
in UCB is needed to be elucidated. Our investiga-
tion may provide a valuable clue.

Conclusions

We firstly showed that the expression profile of 
HNF1A-AS1, an oncogenic lncRNA, might serve 
as a prognostic marker in patients with UCB.

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

References

 1) Siegel R, Ma J, Zou Z, JeMal a. Cancer statistics, 
2014. CA Cancer J Clin 2014; 64: 9-29.

 2) Ploeg M, aben KK, KieMeney la. The present and 
future burden of urinary bladder cancer in the 
world. World J Urol 2009; 27: 289-293.

 3) blacK Pc, Dinney cP. Bladder cancer angiogenesis 
and metastasis--translation from murine model to cli-
nical trial. Cancer Metastasis Rev 2007; 26: 623-634.

 4) KlotZ l, bRauSi Ma. World urologic oncology fede-
ration bladder cancer prevention program: a glo-
bal initiative. Urol Oncol 2015; 33: 25-29.

 5) VaiShaMPayan u. Systemic therapy of advanced 
urothelial cancer. Curr Treat Options Oncol 2009; 
10: 256-266.

 6) yang l, FRobeRg Je, lee Jt. Long noncoding RNAs: 
fresh perspectives into the RNA world. Trends 
Biochem Sci 2014; 39: 35-43.

 7) Wang Kc, chang hy. Molecular mechanisms of 
long noncoding RNAs. Mol Cell 2011; 43: 904-914.

 8) li ch, chen y. Targeting long non-coding RNAs in 
cancers: progress and prospects. Int J Biochem 
Cell Biol 2013; 45: 1895-1910.

 9) li X, Wu Z, Fu X, han W. Long Noncoding RNAs: 
insights from biological features and functions to 
diseases. Med Res Rev 2013; 33: 517-553.

Figure 2. Prognostic value of HNF1A-AS1 for UCB pa-
tients. Kaplan-Meier survival curves for UCB patients ac-
cording to HNF1A-AS1 expression for overall survival.



Upregulation of HNF1A-AS1 in UCB

2265

10) baRatieh Z, KhalaJ Z, honaRDooSt Ma, eMaDi-baygi 
M, KhanahMaD h, Salehi M, niKPouR P. Aberrant 
expression of PlncRNA-1 and TUG1: potential 
biomarkers for gastric cancer diagnosis and cli-
nically monitoring cancer progression. Biomark 
Med 2017; 11: 1077-1090.

11) Zhuang JJ, yue M, Zheng yh, li JP, Dong Xy. Long 
non-coding RNA MVIH acts as a prognostic mar-
ker in glioma and its role in cell migration and 
invasion. Eur Rev Med Pharmacol Sci 2016; 20: 
4898-4904.

12) Sun l, li y, yang b. Downregulated long non-co-
ding RNA MEG3 in breast cancer regulates proli-
feration, migration and invasion by depending on 
p53’s transcriptional activity. Biochem Biophys 
Res Commun 2016; 478: 323-329.

13) Zhou X, yin c, Dang y, ye F, Zhang g. Identification 
of the long non-coding RNA H19 in plasma as a 
novel biomarker for diagnosis of gastric cancer. 
Sci Rep 2015; 5: 11516.

14) Zhan y, lin J, liu y, chen M, chen X, Zhuang c, liu 
l, Xu W, chen Z, he a, Zhang Q, Sun X, Zhao g, 
huang W. Up-regulation of long non-coding RNA 
PANDAR is associated with poor prognosis and 
promotes tumorigenesis in bladder cancer. J Exp 
Clin Cancer Res 2016; 35: 83.

15) Dang y, lan F, ouyang X, Wang K, lin y, yu y, Wang l, 
Wang y, huang Q. Expression and clinical significan-
ce of long non-coding RNA HNF1A-AS1 in human 
gastric cancer. World J Surg Oncol 2015; 13: 302.

16) MülleR S, RauleFS S, bRunS P, aFonSo-gRunZ F, Plötn-
eR a, theRMann R, JägeR c, SchlitteR aM, Kong b, 
Regel i, Roth WK, RotteR b, hoFFMeieR K, Kahl g, 
Koch i, theiS FJ, KleeFF J, WinteR P, MichalSKi cW. 
Next-generation sequencing reveals novel diffe-
rentially regulated mRNAs, lncRNAs, miRNAs, 
sdRNAs and a piRNA in pancreatic cancer. Mol 
Cancer 2015; 14: 94.

17) Wu y, liu h, Shi X, yao y, yang W, Song y. The 
long non-coding RNA HNF1A-AS1 regulates pro-
liferation and metastasis in lung adenocarcinoma. 
Oncotarget 2015; 6: 9160-9172.

18) Zhao h, hou W, tao J, Zhao y, Wan g, Ma c, Xu 
h. Upregulation of lncRNA HNF1A-AS1 promotes 
cell proliferation and metastasis in osteosarcoma 

through activation of the Wnt/β-catenin signaling 
pathway. Am J Transl Res 2016; 8: 3503-3512.

19) Zhan y, li y, guan b, Wang Z, Peng D, chen Z, he 
a, he S, gong y, li X, Zhou l. Long non-coding 
RNA HNF1A-AS1 promotes proliferation and sup-
presses apoptosis of bladder cancer cells through 
upregulating Bcl-2. Oncotarget 2017; 8: 76656-
76665.

20) yang l, PaRKin DM, li lD, chen yD, bRay F. Estima-
tion and projection of the national profile of cancer 
mortality in China: 1991-2005. Br J Cancer 2004; 
90: 2157-2166.

21) SMith ab, Deal aM, WooDS Me, Wallen eM, PRuthi 
RS, chen Rc, MiloWSKy Mi, nielSen Me. Muscle-in-
vasive bladder cancer: evaluating treatment and 
survival in the National Cancer Data Base. BJU 
Int 2014; 114: 719-726.

22) SVateK RS, hollenbecK bK, holMäng S, lee R, KiM 
SP, StenZl a, lotan y. The economics of bladder 
cancer: costs and considerations of caring for this 
disease. Eur Urol 2014; 66: 253-262.

23) telli o, SaRici h, oZguR bc, Doluoglu og, Sunay 
MM, boZKuRt S, eRoglu M. Urothelial cancer of 
bladder in young versus older adults: clinical and 
pathological characteristics and outcomes. Kaoh-
siung J Med Sci 2014; 30: 466-470.

24) liu Z, Wei X, Zhang a, li c, bai J, Dong J. Long 
non-coding RNA HNF1A-AS1 functioned as an 
oncogene and autophagy promoter in hepatocel-
lular carcinoma through sponging hsa-miR-30b-
5p. Biochem Biophys Res Commun 2016; 473: 
1268-1275.

25) Wang c, Mou l, chai hX, Wang F, yin yZ, Zhang 
Xy. Long non-coding RNA HNF1A-AS1 promo-
tes hepatocellular carcinoma cell proliferation by 
repressing NKD1 and P21 expression. Biomed 
Pharmacother 2017; 89: 926-932.

26) cai l, lV J, Zhang y, li J, Wang y, yang h. The ln-
cRNA HNF1A-AS1 is a negative prognostic factor 
and promotes tumorigenesis in osteosarcoma. J 
Cell Mol Med 2017; 21: 2654-2662.

27) Ma yF, liang t, li cR, li yJ, Jin S, liu y. Long non-co-
ding RNA HNF1A-AS1 up-regulation in non-small 
cell lung cancer correlates to poor survival. Eur 
Rev Med Pharmacol Sci 2016; 20: 4858-4863.


