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Introduction
Renal carcinoma is a malignant neoplasm of urinary system and is also the main

reason for death related to malignant neoplasm of urinary system. Statistics show
that more than 80% of renal carcinoma patients are clear cell renal cell carcinoma
(ccRCC)." Compared with other renal cell carcinoma (RCC) subtypes, ccRCC has
high metastasis and recurrence. In the early stage of renal carcinoma, it is mainly
treated by surgical resection, and the prognosis of patients is ideal.”> However, once
a patient has metastasized, it is difficult to carry out routine treatment, and it can
only be controlled by targeted drugs. Long-term medication may also lead to drug
resistance, resulting in poor prognosis of patients.” Data show that the 5-year
survival of metastatic renal carcinoma patients is less than 10%, while that of non-
metastatic renal carcinoma patients is more than 30%.* At present, there is a lack of

predictive indicators for renal carcinoma metastasis. Therefore, it is particularly
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Non-coding RNA (ncRNA) is considered as an impor-
tant participant in epigenetic regulation.’ Among them,
long-chain non-coding RNA (LncRNA), as a hot research
field in recent years, is considered as an important regula-
tory gene in biological process.*” LncRNA is a kind of
ncRNA with more than 200 nucleotides, and many studies
have found that LncRNA is closely related to the devel-
opment of ccRCC.¥'® HLA complex P5 (HCP5) is
located on human 6p21.33 chromosome.'' Early
researches have found that HCPS is enhanced in both
oral carcinoma and colorectal carcinoma, and it can inhibit
neoplasm invasion and migration by regulating HCP5.'*"?
However, there are few studies on the regulatory effect of
HCPS5 and ccRCC. In this research, we analyzed The
Carcinoma Genome Atlas (TCGA) and found that HCP5
was enhanced in ccRCC, suggesting that HCPS might be
involved in the development of ccRCC.

Competing endogenous RNAs (ceRNA) are a new
mechanism of RNA interaction.'* LncRNA or ceRNA reg-
ulates gene expression by competitively binding microRNA
(miR)."> We predicted the latent specific binding of HCP5 to
miR to further explore the mechanism of HCPS and found
that miR-214-3p had specific binding with HCP5. Previous
studies have revealed that miR-214-3p acts in neopla!
that

a regulatory relationship between HCP5 and miR

invasion,'® so we speculate there might
This research intended to explore the
HCPS5 in RCC and give latent reference €

ment and new drug development.

GEPIA2 (http://gepia2.carcinoma-pku.
cn/#index)'” to ana¥gee the relative expression of HCP5 in
ccRCC tissue in TCGA data, and visualized a box-plot.

this study, we

Clinical Data

In this research, 66 ccRCC neoplasm tissues and adjacent
tissues were selected in Jinqiu Hospital of Liaoning
Province from January 2012 to January 2014. The col-
lected tissues were transported by liquid nitrogen and then
sent to the laboratory for testing. All patients have signed

informed consent and had not received any treatment
before. The experiment was classified according to
Fuhrman neoplasm grade,'® approved by the Medical
Ethics Committee, and conformed to the Declaration of
Helsinki."’

Cell Line Culture and Transfection

A498 (HTB-44) ccRCC was purchased from American
Type Culture Collection. Caki-1 (SCSP-5064), 7860
(TCHul86), and 769-P (TCHu215) ccRCC and 293T
(SCSP-502) were obtained from the callmlaank of Chinese

tured in 5A medium of
cells were cultured in
SA) medium.
’s Modified Eagle

A control (si-NC), miR-214-3p mimetic,
ontrol (miR-NC), miR-214-3p inhibitor (miR-
4-3p-inhibit) and anti-miR-NC control were prepared
y GenePharma Co., Ltd (Shanghai, China). To construct
e over-expression plasmid of HCPS5, the full-length
sequence of HCPS5 was amplified by PCR, and then sub-
cloned into pcDNA3.1 vector (Thermo Fisher Scientific),
named pcDNA3.1-HCP5 (HCPS). According to the man-
ufacturer’s instructions, all these plasmids and oligonu-
ccRCC
Lipofectamine 2000 reagent (Thermo Fisher Scientific).

cleotides were transfected into cells by

gRT-PCR Detection

Total RNA was extracted from tissue samples and cell groups
using TRIzol reagent (Invitrogen, USA) according to the
manufacturer’s instructions. The quality and concentration
of RNA were detected by NanoDrop 1000 spectrophotometer
(Thermo Fisher Scientific, Inc.). Complementary DNA
(cDNA) was reverse transcribed from total RNA (1ug)
using PrimeScript RT kit (TaKaRa, JPN). The real-time
PCR amplification was performed with ABI 7500 (Applied
Biosystems, Foster, CA, USA) and Power SYBR Green PCR
Master Mix (Applied Biosystems, Foster, CA, USA).
Upstream primer sequence of HCP5: 5-GACTCTCCTA
CTGGTGCTTGGT-3', downstream primer: 5-CACTGCC
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TGGTGAGCCTGTT-3'; upstream primer of miR-214-3p:
5'-GCACAGCAGGCACAGACA-3', downstream primer:
5-CAGAGCAGGGTCAGCGGTA-3"; upstream primer of
MAPK1: 5-CAGTTCTTGACCCCTGGTCC-3', down-
stream  primer: 5-TACATACTGCCGCAGGTCAC-3%;
upstream primer of GAPDH: 5-GCACCGTCAAGGCTG
AGAAC-3', downstream primer: 5-TGGTGAAGACGC
CAGTGGA-3'; upstream primer of U6: 5-CTCGCTTCG
GCAGCAGCACATATA-3'; downstream primer: 5'-AAA
TATGGAACGCTTCACGA-3". The 27" method was
used to calculate each expression level as a threshold cycle
(Ct),>° and each group of data was repeated three times.

Detection of Proliferation

CCKS8 (Dojindo, Japan) was applied to measure cell pro-
liferation. The transfected cells were collected and culti-
vated in a 96-well plate (5.0x10° cells per well) for 24h,
48h, 72h, 96h. Then, CCKS8 reagent was put in and culti-
vated at 450nm for 1h, and multi-functional microplate
reader was applied to detect absorbance.

Detection of Invasion
Twelve hours before the experiment, Matrigel (200 mg/
mL) was put into the Transwell compartment (C
NY, USA). The transfected cells were collected and
lated to 1.0x10* cells. Cells were cultivatede

times.

Detectglh o

The afgh Sadlate

tosis detd kit (KeyGEN Biotech, Nanjing, China).

ells were suspended in Annexin binding
buffer. Then, th&Cells were stained with Annexin V/FITC
and PI solution and analyzed by flow cytometry. FACSAN
flow cytometer (BD Biosciences, San Jose, California,
USA) was used to detect apoptosis.

Western Blot Analysis

Total protein was extracted from cells by RIPA lysis con-
taining protease inhibitor (Beyotime, China) and phenyl-
methylsulfonyl fluoride (PMSF). Protein concentration

was detected by BCA kit (Merck). Total protein (50ug)
was added to 10% SDS-page and transferred to PVDF
membrane (Millipore Corporation, USA). Then, 5% skim
milk was used to seal the membrane at room temperature
for 2h. Then, primary antibody (MAPKI, 1: 1000,
GADPH, 1: 2000, Cell Signaling Technology) was
added, washed with 1xTBST (pH7), and incubated over-
night at 4°C. After that, the membrane was cultivated with
the secondary antibody for 1h. The bands were visualized
by ECL chemiluminescence detection system (Thermo
Fisher).

Double Luciferas

Detection
The 293 T were,
sequence of

imetic or NC mimetic of
2000. After incubation for 48h, the cells
and analyzed for luciferase activity. miR-
itogen-activated protein kinase 1 (MAPKI)
ere predicted in the same way as above.

RNA Immunoprecipitation (RIP)

RIP was performed by EZ-Magna RIP RNA binding pro-
tein immunoprecipitation kit (Millipore). Cells were lysed
into complete RIP lysis buffer. A total of 100 p cell lysate
were cultivated with RIP buffer including human anti-
Ago2 antibody (with the dilution of 1:50, Millipore) and
negative control normal mouse IgG conjugated magnetic
beads. The samples were cultivated with proteinase
K buffer, and then the target RN A was obtained for further
study.

Metastatic Neoplasm Experiment in vivo
Male BALB/C thymic nude mice (5 weeks old, Charles
River, Beijing, China). The environment was adjusted one
week before the experiment. This study was approved by
the Animal Ethics Committee and conformed to the
Laboratory Animal Guideline. A total of 4x10° 769-P
cells stably transfected by sh-HCP5 or sh-NC were sub-
cutaneously inoculated to the right dorsal side of each
mouse for further constructing Rcc xenotransplantation
model. The neoplasm volume of nude mice was detected
every 7 days. (V= (shortest diameter)’> x (longest
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diameter) x 0.5 to calculate neoplasm volume (mm?)).
Neoplasm tissue was resected on the 28th day for further
study. This study was approved by the Medical Ethics
Committee of Jingiu Hospital of Liaoning Province. This
study was conducted according to the “Laboratory animal-
Guideline for ethical review of animal welfare” issued by
China in 2018.

Statistical Methods

In this study, GraphPad 7 was used to visualize required
pictures and analyze data. SPSS20.0 was used to analyze
independent prognostic factors of patients. Independent
sample ¢ test was used for comparison between groups.
Counting data were expressed by percentage (%) and
analyzed by chi-square test, which was expressed as X2.
One-way analysis of variance was used for comparison
among groups, and LSD-¢ test was used for comparison

3
B %k %k %k

Relative
expression of level HCP5

Expression —log,(TPM +1)
4
1

KIRC
(num(T)=523; num(N)=100)

D
100
= 80
2
E 60—
(7]
)
§ 40-
o
a 204 —— High expression
—— Low expression
0 I 1 I 1 1
0 12 24 36 48 60
Time

after the event, and repeated measurement analysis of
variance was used for analyzing multiple time points
expression, which was expressed as F. Bonferroni was
used in back testing, Pearson test was used to analyze
the correlation of genes, K-M survival curve was used to
visualize the total survival situation of patients, Log-rank
test was used to analyze the prognosis of patients, and
multivariate Cox regression analysis showed that there
were statistical differences when P < 0.05.

Results
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Figure | Expression and survival analysis of HCP5 in ccRCC patients. (A) GEPIA2 online software analyzed the expression of HCP5 in the TCGA database. (B) qRT-PCR
was applied to detect the relative expression level of HCP5 in neoplasm tissues of ccRCC patients. (C) Median expression of HCP5 in patients with ccRCC. (D)
K-M survival analysis 5-year survival of patients with high and low expression of HCP5. (E) Detection of relative expression of HCP5 in renal cell carcinoma cell line by qRT-

PCR. * indicates P<0.05; ** indicates P<0.01; *** indicates P<0.001.
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ccRCC patients (Figure 1B). To further observe the
relationship between HCPS5 and clinical data of patients,
we divided patients into high and low expression groups
according to the median value (Figure 1C). Through
analysis, it was revealed that HCP5 had no correlation
with the age, sex and neoplasm size of patients, but was
related to Fuhrman neoplasm grade and lymphatic
metastasis (Table 1). Further analysis also revealed that
the 5-year survival of high HCP5 decreased evidently
(Figure 1D). In addition, qRT-PCR detection also
revealed that HCPS in RCC lines was also increased
(Figure 1E). Therefore, HCP5 may be a latent prognos-
tic indicator of ccRCC.

Down-Regulating HCP5 Could Hinder
the Growth of RCC

In order to further determine the mechanism of HCPS in
RCC, we established si-HCP5#1 vector (Figure 2A) and
transfected it into 786-O and 769-P cells. The result
revealed that HCPS in cell lines was inhibited (Figure
2B), indicating that the construction was successful.
Then we tested the proliferation, invasion and apoptosis
by CCK-8, Transwell and FACS experiments. The (W
mental results revealed that after transfectio
si-HCP5#1, cell proliferation (Figure 2C
ability was inhibited (Figure 2D), w

Table | Relationship Between HCR#S#ind C

was induced (Figure 2E). In addition, we also established
a nude mouse model. It was found that the neoplasm
volume of nude mice intervened by sh-HCPS was evi-
dently lower than that of sh-NC within 28 days, and the
neoplasm mass also decreased evidently (Figure 2F).
Therefore, HCPS is involved in the development of renal
cells and is expected to be a latent therapeutic target.

HCPS5 Could Target miR-214-3p
ceRNA promoted the research of LncRNA and miR in
of HCPS5, and

diseases. We predicted the Ilag

xpression of MAPKI
MAPKI1 is predicted to be a latent target of miR-214-
3p through TargetScan, starbase, Tarbase and miRDB

¥ Data of ccRCC Patients

Factor Relative Expression of HCP5 y’value P value
Low Expression (n=33) High Expression (n=33)
Age 0.061 0.804
years old (n=29) 15 14
Id (n=37) 18 19
Gender 1.091 0.296
20 24
Female (n=22) 13 9
neoplasm size 2.200 0.138
27cm (n=30) 18 12
<7cm (n=36) 15 21
Fuhrman neoplasm grade 8.932 0.0028
I+l (n=38) 25 13
+1V (n=28) 8 20
Lymphatic metastasis 10.882 0.001
Transfer (n=25) 6 19
Non transfer (n=41) 27 14
Abbreviation: cRCC, clear cell renal cell carcinoma.
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websites. In order to verify the targeting relationship
between them (Figure 4A), it was proved by double
luciferase report experiment that miR-214-3p-mimics
could inhibit the fluorescence activity of MAPKI1-wt
(Figure 4B). qRT-PCR revealed that MAPKI1 expres-
sion increased in neoplasm tissues of ccRCC patients
(Figure 4C), and correlation exploration revealed that
MAPK1 mRNA expression in neoplasm tissues of
ccRCC patients had a negative correlation with miR-
214-3p, but had a positive correlation with HCPS5
(Figure 4D). Co-transfection experiments were carried
out to confirm that HCPS could regulate miR-214-3p to
change MAPKI1. The experiment revealed that trans-
fection of pcDNA-3.1-HCP5 inhibited the inhibitory
role of miR-214-3p-mimics on MAPK1 mRNA and
protein in RCC cells, while transfection of si-HCP5#1
inhibited the promotion role of miR-214-3p-inhibit on

A

[chr22:22118184-22118190 |

/ \

MAPK1-wt 5'-cuUUUCUACAUGAUGCCCUGCUGa-3'

miR-214-3p 3'-ugACG(T?CAGAC--AC--(l;GACGACa-S'

MAPK1-mut 5'-cuUUUGAACAUGAUGCGGACG.

N
o

g
o

-
2

Relative
expression level of MAPK1
Relative

-
°

=
o
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MAPK1 mRNA and protein in RCC cells (Figure 4E-
F). Therefore, HCP5 can mediate miR-214-3p to affect
MAPKI.

HCPS5 Could Regulate MAPK| to Change
the Growth of RCC Through miR-214-3p
At the end of the study, in order to find out whether HCP5
is participated in the occurrence of RCC by regulating
miR-214-3p/MAPK1 axis, we detected the proliferation,

invasion and apoptosis after co-tragasfection. The experi-
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Figure 4 miR-214-3p mediated by HCP5 regulated the expression of MAPKI. (A) Targeted binding sites and mutation sites of miR-214-3p and MAPKI. (B) Double
luciferase report confirmed that miR-214-3p binded to MAPKI. (C) qRT-PCR was applied to detect the relative expression of MAPKI mRNA in neoplasm tissues of ccRCC
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lines. * indicates P<0.05; *** indicates P<0.001.
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Discussig
close correlation with the

t it is considered that a better solution
t.2! In this research, we found that
HCP5 was enhanc® in ccRCC, and in vitro studies
revealed that HCP5 could induce apoptosis of RCC and
inhibit neoplasm growth. Further studies have shown that
HCPS5 plays a role in RCC by targeting miR-214-3p/
MAPKI1 axis.

More and more studies have found that LncRNAs can
regulate many biological pathways.?? It can also promote
or inhibit the growth and metastasis of ccRCC.>* As an

early LncRNA, HCPS has a correlation with the poor

ell carcinoma

Apoptosis rate(%)

mRNC + - - - -+ -

miR-214-3p-mimics - + + - - -+ o+ -
miR-214-3p-inhibit - - - + + - - -+ o+

pcDNA-3.1-HCP5 - - + - - - -+ -
si-HCPS#1 - - - - + - - - -+

rough miR-214-3p. (A) CCK-8 experiment was applied to detect the changes of cell

to detect the changes of cell invasion number after co-transfection. (C) FACS was applied to detect

prognosis of lung carcinoma and gastric carcinoma.***>

In our study, we found that the expression of HCP5 in
c¢cRCC was decreased, which was the same as the result of
Zhang et al.*® However, the effect of HCP5 in the progres-
sion of ccRCC needs further exploration. Later, we found
that HCP5 can hinder the progression of RCC in vitro, and
FACS detection also found that the apoptosis rate
increased after knocking down HCPS. It is suggested that
HCP5 may be applied as a target for RCC.

ceRNA theory promoted the exploration of LncRNA
in many diseases such as neoplasm.”’” And we have also
found that LncRNA can participate in the progression of
neoplasms by regulating knotted miR.*®*>° 1In this
research, it was revealed that miR-214-3p and HCP5
have targeted binding sites by analyzing the binding of
HCP5 to miR. miR-214-3p is a short-chain non-coding
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RNA discovered in the early stage, which has low expres-
sion in various neoplasms such as lung carcinoma®® and
colon carcinoma,®” and is a neoplasm suppressor gene. In
1> it was found that microRNA-

214 reduced the expression of insulin-like growth factor

the research of Das et a

—1 (IGF-1) receptor and mTORC1 downstream signal in
RCC cells, thus inhibiting the growth of RCC. We also
found that miR-214-3p was reduced in ccRCC neoplasms,
which verified each other. In addition, there was
a correlation of miR-214-3p with HCP5 in ¢ccRCC by
This
a latent targeting correlation of miR-214-3p with HCPS,

correlation analysis. indicated that there was
and then we confirmed the targeting relationship between
miR-214-3p and HCP5 by RIP and double luciferase
report analysis.

In order to further determine the in-depth mechanism
of HCPS5, we predicted the target gene of miR-214-3p, and
found that there was targeted binding of MAPKI1 with
miR-214-3p. MAPKI1, as a member of MAP kinase
family, is the binding point of many biochemical signals,
in many cellular

and participates processes. As

a transcription inhibitor, MAPKI1 plays a role independent

of its kinase activity.’*”

miR-214-3p-mimics/inhibit can
inhibit or promote the fluorescence activity of MA
indicating that miR-214-3p can regulate MAP

a targeted way. In addition, we also ca

214-3p-mimics inhibited MAPK1
RCC cells, while transfection o

experi-
ments also revealed ion, invasion and
apoptosis were re
HCP5#1 were ¢

/miR-214-31ng

ere are still some shortcomings in this
study. First S@gll, our study did not further detect other
related proteins 8 MAPK signaling pathway, and the way
regulating the metastasis of RCC needs further explora-
tion. Secondly, there are few healthy control samples col-
lected in this study, which may lead to bias in the results of
this study, so we cannot judge whether HCP5 can be used
as a potential diagnostic indicator of ccRCC. Therefore,
we hope to supplement our research experiments and carry
out more basic research in future, so as to improve our

conclusions.

Conclusion

To sum up, HCPS is enhanced in ccRCC, which can inhibit
the occurrence of RCC by mediating miR-214-3p/MAPK 1
axis, and is a potential therapeutic target of ccRCC.
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