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Background: Gemcitabine (GEM) is one of the most widely chemotherapy drugs in PC.

However, the chemotherapy resistance always occurs after a period of treatment indicating

poor prognosis. lncRNA may play an essential role in PC and serve as a prognosis

biomarkers in PC with GEM-resistance. In our study, we aim to investigate the role of

lncRNA HCP5 in PC.

Materials and methods: QRT-PCR detected the expression of lncRNA HCP5. The effects

of knockdown lncRNA HCP5 on the proliferation, migration, invasion, cell apoptosis and

autophagy were investigated in GEM-resistance PC cells. Bioinformatic analysis, luciferase

reporter assay and RNA immunoprecipitation assay were performed to predict for potential

miRNAs that can interact with lncRNA HCP5 and mRNAs that can interact with miR-214-3p.

Results: Our study revealed that lncRNA HCP5 expression was upregulated in PC tissues,

especially increased expression in GEM-resistant PC tissues and GEM-resistant PC cells.

Wound healing, Transwell assays, flow cytometry, Western blot, luciferase reporter assay and

RNA immunoprecipitation (RIP) results demonstrated lncRNA HCP5 acted as a ceRNA to

regulate GEM-resistance PC cells’ proliferation, invasion, migration, cell apoptosis and

autophagy by targeting HDGF via miR-214-3p.

Conclusion: Our results revealed that lncRNA HCP5 is highly expressed in HCC, and

development of GEM-resistance PC cells involving the processes of proliferation, invasive,

migration, cell apoptosis and autophagy through the miR-214-3p/HDGF axis. Targeting

lncRNA HCP5 may improve gemcitabine-based therapeutic efficacy.
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Introduction
Pancreatic cancer (PC) is a highly malignant tumour of the digestive system. The

incidence and mortality of PC are increasing year by year worldwide. 60% of

patients with PC had distant metastasis at diagnosis, and only 10–15% of the

patients had the chance to surgery.1–3 Currently, gemcitabine (GEM) is used as

the first-line chemotherapy for advanced pancreatic cancer. However, most patients

acquired drug resistance and the clinic efficacy of GEM is limited. Therefore, it is

urgent to find new molecular therapeutic targets to reverse chemotherapy resistance

and improve the prognosis of pancreatic cancer.

Long noncoding RNAs (lncRNAs) are a kind of noncoding RNAwith more than 200

bp in length. Recent evidence indicated that lncRNAs function as oncogenes or tumour-

suppressor genes are involved in various biological processes such as cell proliferation,
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cell metabolism, migration, invasion, cell cycle arrest, apop-

tosis and autophagy. Some studies also have confirmed that

deregulation of lncRNAs were involved in tumour drug resis-

tance, such as colorectal cancer, hepatocellular carcinoma,

and breast cancer,4–8 and also showed lncRNAs were one of

the most popular noncoding RNA that serve as prognosis

biomarkers in GEM-resistance PC.

lncRNA human histocompatibility leukocyte antigen

(HLA), HLA complex P5 (HCP5), is primarily found

expressed in immune system cells and had a potential role in

autoimmunity.9 Recent studies have shown that lncRNA

HCP5 had been reported in some human cancers, such as

thyroid carcinoma, triple-negative breast cancer, cervical can-

cer and colorectal cancer.10–13 Wenlong Wang et al utilized

GSE16515, GSE15471 datasets and DAVID database to con-

duct functional enrichment analysis, and they demonstrated

that MMP9/ITGB1-miR-29b-3p-lncRNA HCP5 competing

endogenous RNA (ceRNA) subnetwork was linked to prog-

nosis of pancreatic cancer.14 However, the roles of lncRNA

HCP5 in PC have not been revealed. Therefore, we examined

the expression of lncRNA HCP5 and investigated the biologi-

cal function and mechanism in GEM-resistance PC cells.

In the present study, we found that lncRNA HCP5

expression was upregulated in PC tumour tissues, espe-

cially in GEM-resistant PC tissues and GEM-resistant PC

cells. Cytological studies demonstrated that knockdown

lncRNA HCP5 could affect PC cells’ proliferation, inva-

sion, cell apoptosis and autophagy. Luciferase assay and

RIP suggested that lncRNA HCP5 acted as a (competing

endogenous RNA) ceRNA to regulate hepatoma-derived

growth factor (HDGF) by sponging miR-214-3p. Our

research revealed that lncRNA HCP5 may represent a

new therapy target for GEM-resistant PC.

Materials And Methods
Clinical Specimens
A total of 28 PC tissue samples and matched normal tissue

were collected From Third Xiangya Hospital, Central South

University, January 2017 to September 2018. Gemcitabine

(GEM) resistance definition: GEM treatment was not effec-

tive in PC patients or less than 6 months of previous gem-

citabine treatment had progression. All tissue samples were

cleaned and immediately stored in liquid nitrogen and

stored until use. The study was approved by the Ethics

Committee Third Xiangya Hospital of Central South

University. All participants were informed and signed the

informed consent form for this study.

Cell Lines And Culture Conditions
PANC-1 and SW 1990 were purchased from the Cell

Collection Committee of the Chinese Academy of Sciences

(Shanghai, China). All PC cells were incubated at the Cell

Collection Committee recommended conditions. The gmci-

tabine-resistant cell lines PANC-1-GR and SW 1990-GR

were established according to a previous study.15 miR-214-

3p inhibitor and lentivirus containing shRNA-mediated

lncRNA HCP5 downregulation and HDGF downregulation

as well as their negative controls were purchased from

RiboBio (Guangzhou, China). PANC-1-GR and SW 1990-

GR were cultured in 6-well plates for 24 hrs and then were

transfected with the indicated lentivirus shRNA-lncRNA

HCP5 or miR-214-3p inhibitor using Lipofectamine 3000

(Invitrogen, California, USA) according to themanufacture’s

protocol. The use of cell lines was approved by the ethics

committee of the institutional review board (IRB) of

The Third Xiangya Hospital, Central South University

(IRB2018-S138).

RNA Extraction And Quantitative Real-

Time PCR (qRT-PCR) Analysis
Total RNA was extracted from tissues and cells using

TRIzol reagent (Invitrogen, CA, USA) from the Human

PC tissues or cells. Total RNA was transcribed into cDNA

by PrimeScript RT reagent Kit (Takara, Dalian, China)

following with the manufacturer’s protocol. The expres-

sion of lncRNA HCP5, miR-214-3p and HDGF was mea-

sured by Fast-Start Universal SYBR Green Master (Rox)

(Roche, Switzerland) following with manufacturer’s pro-

tocol. After that, real-time PCR was performed at the

conditions: 95.0°C for 5 mins and 40 circles of 95.0°C

for 30 s and 70°C for 60 s in a CFX96 Tm Real-Time

System (Bio-Rad, California, USA). lncRNA HCP5, miR-

214-3p, HDGF and endogenous reference primers were

synthesized by Sangon Biotech (Shanghai, China). Each

detection was replicated three times. Fold changes in

expression of each gene were calculated by a comparative

Ct method (2−ΔΔCt or −ΔCt).

CCK-8 Assay
Cell Counting Kit-8 (Sigma-Aldrich, St. Louis, MO, USA)

was used to analyze cell viability. After transfection, PANC-

1-GR and SW 1990-GR cells were seeded into 96-well plates

cultured for 24 hrs and followed by incubation for 4 hrs.

Finally, the cell proliferation assay was performed according

to the manufacturer’s instructions.
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Scratch And Transwell Assays
In vitro invasion and migration of PANC-1-GR and SW

1990-GR cells were measured by wound healing and

Transwell assays. About 1×105 transfected cells were

seeded into the upper chambers of each transwell.

Medium containing 20% FBS was added to the bottom

chamber and incubated at 37°C for 24 hrs, then the cells

on the lower surface of the filter were fixed and stained,

and migrated cells were measured by averaging the total

numbers of cells from triplicate determinations.

Apoptosis Assay
Cell apoptosis assay was performed using flow cytometry

after staining with Annexin V-labelled with FITC and PI

detection kit (Life technologies, New York, NY, USA)

based on manufacturer’s protocol, and cell apoptosis was

analyzed by flow cytometer (BD Biosciences, New

Jersey, USA).

Dual-Luciferase Reporter Assay
PANC-1-GR and SW 1990-GR cells were seeded into 24-

well plates and co-transfected with the shRNA lncRNA

HCP5 or miR-214-3p mimic plasmid or control vector.

lncRNA HCP5 wild-type (WT), HDGF WT and mutant

lncRNA HCP5 MUT 3′-UTR, HDGF MUT 3′-UTR were

constructed. The plasmid (Promega, Fitchburg, WI, USA)

expressing Renilla luciferase was co-transfected to control

transfection efficiency after 48 hr transfection, luciferase

activities were measured using the Dual-Luciferase

Reporter Assay System (Promega) according to the manu-

facturer’s instructions. We used a dual-luciferase reporter

assay system (Promega, Madison, WI, USA) and measured

the luciferase activity and the normalized Renilla activity.

RNA-Binding Protein

Immunoprecipitation (RIP)
PANC-1-GR and SW 1990-GR cells were co-transfected

with shRNA lncRNA HCP5, miR-214-3p mimic plasmid

or control vector, then total RNA was purified using

RNeasy Mini Kit (QIAGEN) for further analysis, and

detected by qRT-PCR.

In Vivo Metastasis Assay
We selected 4- to 8-week old BALB/c nude mice for in vivo

tumour xenograft experiments. 100 mL of shRNA lncRNA

HCP5 co-transfected into PANC-1-GR and SW 1990-GR

cells (1×106) were subcutaneously injected into the upper

back of BALB/c nude mice. The tumour size was measured

weekly, as follows: W2×L/2. One month after the injection,

the mice were euthanized to measure the tumour weight.

Instructive notions with respect to caring for laboratory ani-

mals (which is released by the Ministry of Science and

Technology of the People’s Republic of China in

September 30, 2006.) were followed for the welfare of the

animals. The laboratory animals were approved by the med-

ical laboratory animal ethics committee of Third Xiangya

Hospital, Central South University (AEC2018-S156).

Western Blot Analysis
The total tumour cells were homogenized and the total pro-

tein was extracted by RIPA buffer. And then the extraction

and detection of the proteins were performed by Western

blotting. Anti-HDGF antibody (1:1000), anti-LC3 I, LC3 II

antibody (1:1000), anti-Beclin-1 antibody (1:1000), anti-P62

antibody (1:1000), anti-HDGF antibody (1:1000), anti-

GAPDH antibody (1:2000) (Cell Signaling Technology,

Boston, USA), then membranes were incubated with a sec-

ondary antibody (1:5000, Cell Signaling Technology, USA),

and all protein samples were measured using a chemilumi-

nescence (Bio-Rad, USA) imaging system.

Statistic Analysis
Continuous variables were expressed as means±SD. One-

way ANOVA was performed for multiple comparisons

using GraphPad Prism software, version 5.0 (GraphPad,

La Jolla, CA, USA). Between differences two groups data

were analyzed using the Student’s t-test. Pearson correla-

tion analysis was conducted to determine the relationship

between lncRNA HCP5, miR-214-3p and HDGF levels in

PC specimens, and Kaplan–Meier curve and log-rank test

were used for survival analysis. Statistical significance was

considered at P<0.05.

Results
lncRNA HCP5 Is Upregulated In Patients

And Cell Lines With PC Gemcitabine

(GEM) Resistance
QRT-PCR results showed that the expression of lncRNA

HCP5 in PC tissues was significantly upregulated com-

pared with the normal tissues (P<0.001, Figure 1A).

Moreover, compared with GEM-sensitive PC tissues,

lncRNA HCP5 expression was significantly increased in

GEM-resistant PC tissues (P<0.001, Figure 1B). Further,

Kaplan–Meier curve and log-rank test in 28 PC patients
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evaluated that PC patients with high expression of lncRNA

HCP5 indicated poorer survival rate (P<0.001, Figure 1C).

We also detected the expression of lncRNA HCP5 in

GEM-resistance PC cell lines (PANC-1-GR and SW

1990-GR)and their parental cell lines (PANC-1 and SW

1990), the expression of lncRNA HCP5 was significantly

over-expression in PANC-1-GR and SW 1990-GR cells

(P<0.05, Figure 1D).

Low-Expression lncRNA HCP5 Regulates

PC Cells’ Proliferation, Invasive,
Migration, Cell Apoptosis And Autophagy
To investigate the function of lncRNA HCP5 in PC, we

performed lncRNA HCP5 knockdown experiments using

specific shRNA into PANC-1-GR and SW 1990-GR. And

then RT-PCR assay showed sh-lncRNA HCP5 efficiently

suppressed the endogenous expression of lncRNA HCP5

in PANC-1-GR and SW 1990-GR cells (Figure 2A).

In addition, CCK8 assay, wound healing and transwell

assays demonstrated that lncRNA HCP5 knockdown

could significantly inhibit invasion and migration

(Figure 2B–F). Furthermore, in vivo tumour xenografts

were found that the average weight in the lncRNA HCP5

knockdown group was significantly smaller than the con-

trol group (Figure 2G). Flow cytometry and Western blot

also showed depletion of lncRNA HCP5 remarkably

increased cell apoptosis and regulated the cell autophagy

of GEM-resistance PC cells (Figures 2H and I and 4E).

These results indicate that depletion of lncRNA HCP5

Figure 1 lncRNA HCP5 is upregulated in patients and cell lines with PC gemcitabine (GEM) resistance. (A) qRT-PCR analysis of expression levels of lncRNA HCP5 in PC

tissues compared with normal tissues. (B) The expression levels of lncRNA HCP5 in PC tissues with GEM-sensitive cells compared with GEM-resistant cell. (C) The survival

rate was evaluated by Kaplan–Meier curve between high and low lncRNA HCP5 expression groups. (D) qRT-PCR analysis of expression levels of lncRNA HCP5 in PANC-1-

GR and SW 1990-GR compared with their parental cell lines. Data represent mean ± SD. *P < 0.05.
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promotes PC cell sensitization to gemcitabine (GEM)

treatment.

lncRNA HCP5 Serves As A Sponge For

miR-214-3p To Target HDGF In PC Cells
In general, mounting evidence had indicated the close link

between lncRNA andmiRNAs in the regulation of biological

processes. To explore the mechanism of lncRNA HCP5

affects on PC growth and chemosensitivity. We searched

online database DIANA-LncBase v2 (http://www.microrna.

gr/LncBase) and starBase V3.0 (http://starbase.sysu.edu.cn/)

to predict miRNAs interact with lncRNA HCP5. And found

that 21 miRNAs interact with lncRNA HCP5.We performed

a luciferase screening with 21 miRNA mimic to identify the

miRNAs that bind sites of lncRNA HCP5. The luciferase

activity of 6 miRNAs (miR-29b-3p, miR-214-3p, miR-140-

5p, miR-3619-5p, miR-17-5p and miR-128-3p) was signifi-

cantly decreased compared with the control group. In addi-

tion, we further confirmed that there were no significant

alterations on luciferase activity in the cells cotransfected

with mutant form MUT-lncRNA HCP5 (Figure 3A–C), and

RIP assay results demonstrated that miR-214-3p was copur-

ified with lncRNA HCP5 (Figure 3D). The expression levels

of miR-214-3p in PANC-1-GR and SW 1990-GR cells trans-

fected with sh-lncRNA HCP5 were upregulated compared

with parental control (Figure 3E).

We used online databases (microT, miRmap, PITA, star-

base, picTar, RNA22 and miRanda) to find potential target

genes for miR-214-3p and take intersections by analyzing

their results. We found that the binding sites of HDGF and

miR-214-3p. Luciferase reporter gene assay showed that miR-

214-3p directly bound to 3ʹ UTR of HDGF (Figure 3F). And

then comparedwith the control group, the luciferase activity in

Figure 2 Low-expression lncRNA HCP5 regulates PC cells’ proliferation, invasion, migration, cell apoptosis and autophagy. (A) RT-PCR assay showed sh-lncRNA HCP5

efficiently suppressed the endogenous expression of lncRNA HCP5 in PANC-1-GR and SW 1990-GR cells. (B) CCK8 assay showed that negative control or lncRNA HCP5

knockdown could significantly inhibit PANC-1-GR and SW 1990-GR cells’ proliferation. (C–F) Wound healing, transwell assays showed that negative control or lncRNA

HCP5 knockdown could significantly inhibit PANC-1-GR cells’ invasion and migration. (G) Transfected PANC-1/GEM cells with negative control or with lncRNA HCP5

knockdown were injected into BALB/c nude mice and analysis of tumour volume of mice measured every week. (H, I) Flow cytometry showed that negative control or

lncRNA HCP5 knockdown could significantly inhibit PANC-1-GR cells’ apoptosis. Data represent mean ± SD. *P < 0.05.
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co-transfected PANC-1-GR cells with HDGF and miR-214-

3p-WT was significantly decreased. However, transfected

HDGF and miR-214-3p-MUT did not change significantly

(Figure 3G). These results confirmed that miR-214-3p

directly target HDGF. Then, we detected the expression of

HDGF mRNA in PANC-1-GR cells transfected with sh-

lncRNA HCP5 or sh-lncRNA HCP5+ miR-214-3p inhibitor

or miR-214-3p inhibitor or negative control by RT-PCR. The

results showed that the expression of HDGF was significantly

reduced in PANC-1-GR cells transfected with sh-lncRNA

HCP5 and upregulated by sh-lncRNA HCP5+miR-214-3p

inhibitor, miR-214-3p inhibitor (Figure 3H).

In addition, the expressions of miR-214-3p and HDGF

were detected in 28 pairs of PC tumour tissues and adjacent

normal tissues. The expressions of miR-214-3p were

decreased in PC tumour tissues. Notably, miR-214-3p was

significantly reduced in GEM-resistant PC tumour tissues

(Figure 3I). HDGF expressions were increased in PC tumour

tissues, and HDGF was significantly increased in GEM-

resistant PC tumour tissues (Figure 3J). Correlation analysis

showed that lncRNA HCP5 was negatively correlated with

miR-214-3p, miR-214-3p was negatively correlated with

HDGF and lncRNA HCP5 was positively correlated with

HDGF (Figure 3K). In summary, these results demonstrated

Figure 3 lncRNA HCP5 serves as a sponge for miR-214-3p to target HDGF in PC cells. (A) bioinformatic analysis to search for miR-214-3p interact with lncRNA HCP5-

MUTor lncRNA HCP5-WT. (B) 21 miRNA mimics were co-transfected with the lncRNA HCP5 vector into PANC-1/GEM cells to identify miRNAs that were able to bind to

the LncRNA HCP5 sequence. The line means miRNAs that inhibited at least half of luciferase activities. (C) RNA pulldown assay for the luciferase activity of lncRNA HCP5-

MUTor lncRNA HCP5-WT in PANC-1/GEM cells co-transfected with 6 miRNA mimics. (D) RIP assay for the amount of lncRNA HCP5 and miR-214-3p in PANC-1-GR

cells transfected with either sh-lncRNA HCP5 or negative control. (E) qRT-PCR analysis of expression levels of miR-214-3p in PANC-1-GR cells transfected with sh-LncRNA

HCP5 was upregulated compared with parental control. (F) Bioinformatic analysis to search for HDGF interacts with miR-214-3p-MUTor miR-214-3p-WT. (G) Luciferase

reporter assay for the luciferase activity of miR-214-3p-MUTor miR-214-3p-WT in PANC-1/GEM cells co-transfected with HDGF. (H) RT-PCR analysis of expression levels

of HDGF in PANC-1-GR cells transfected with sh-lncRNA HCP5 or sh-lncRNA HCP5+ miR-214-3p inhibitor or miR-214-3p inhibitor or negative control. (I) The

expression levels of miR-214-3p in PC tumour tissues compared with adjacent normal tissues and GEM-sensitive compared with GEM-resistant cells. (J), The expression

levels of HDGF in PC tumour tissues compared with adjacent normal tissues and GEM-sensitive compared with GEM-resistant cells. (K) Pearson correlation was used for

correlation analysis between lncRNA HCP5, miR-214-3p and HDGF in PC patients. Data represent mean ± SD. *P < 0.05.
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Figure 4 lncRNA HCP5 regulated GEM-resistant PC cells by targeting miR-214-3p/HDGF axis. (A) CCK8 assay showed that negative control or sh-lncRNA HCP5 or sh-

lncRNA HCP5+ miR-214-3p inhibitor or miR-214-3p inhibitor or sh-HDGF could regulate PANC-1-GR cells’ proliferation. (B) Wound healing assay showed that negative

control or sh-lncRNA HCP5 or sh-lncRNA HCP5+ miR-214-3p inhibitor or miR-214-3p inhibitor or sh-HDGF could regulate PANC-1-GR cells’ migration (C) Transwell

assay showed that negative control or sh-lncRNA HCP5 or sh-lncRNA HCP5+ miR-214-3p inhibitor or miR-214-3p inhibitor or sh-HDGF could regulate PANC-1-GR cells’

invasion. (D) Flow cytometry showed that negative control or sh-lncRNA HCP5 or sh-lncRNA HCP5+ miR-214-3p inhibitor or miR-214-3p inhibitor or sh-HDGF could

regulate PANC-1-GR and SW 1990-GR cells’ apoptosis. (E, F), Western blot analysis the expression levels of HDGF, Beclin1, LC3 I/LC3 II and p62 in PANC-1-GR cells

transfected with negative control or sh-lncRNA HCP5 or sh-lncRNA HCP5+ miR-214-3p inhibitor or miR-214-3p inhibitor or sh-HDGF, these effects revealed that lncRNA

HCP5 contributed to PC GEM-resistance by acting as a ceRNA to regulates PC cells’ proliferation, invasive, migration, cell apoptosis by targeting HDGF by sponging miR-

214-3p. Data represent mean ± SD. *P < 0.05.
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that lncRNA HCP5 serves as a sponge for miR-214-3p to

target HDGF in PC cells.

LncRNA HCP5 acted as a ceRNA to

regulate GEM-resistance PC cells’
proliferation, invasion, migration, cell

apoptosis and autophagy by targeting

HDGF via miR-214-3p
We investigated whether lncRNA HCP5 exerted its onco-

genic role through regulating the expression of HDGF

through direct binding miR-214-3p. miR-214-3p inhibitor

could reverse sh-lncRNA HCP5 effect in PANC-1-GR

cells’ proliferation, invasion, migration, cell apoptosis and

autophagy (Figure 4A–D). Western blot showed that

the protein levels of HDGF was similar in PANC-1-GR

cells (Figure 4E). Furthermore, sh-lncRNA HCP5 could

significantly decrease p62 and increase Beclin1, LC3 I/

LC3 II, while miR-214-3p inhibitor significantly increased

p62 and decreased Beclin1, LC3 I/LC3 II. However, miR-

214-3p inhibitor significantly abolished decreased p62 and

increased Beclin1, LC3 I/LC3 II induced by the knockdown

of lncRNA HCP5 (Figure 4E and F). This indicated that

lncRNA HCP5 low-expression vector can neutralize the

effect of miR-214-3p inhibitor in GEM-resistance PC. In

conclusion, these results demonstrated that lncRNA HCP5

contributed to GEM resistance by acting as a ceRNA to

negatively modulate miR-214-3p expression and target

HDGF to regulate PC cells’ proliferation, invasion, migra-

tion, cell apoptosis and autophagy.

Discussion
More and more studies have shown that lncRNA plays an

important role in the development of tumorigenesis.16

Therefore, we chose lncRNA HCP5 for research. Some pre-

vious studies have examined that the expression of lncRNA

was involved in the chemotherapy resistance initiation and

progression of PC, for example, lncRNA GAS5 reverses

EMT and tumour stem cell-mediated gemcitabine resistance

and metastasis by targeting miR-221/SOCS3 in pancreatic

cancer.17 Long noncoding RNA LINC00346 promotes pan-

creatic cancer growth and gemcitabine resistance by sponging

miR-188-3p to derepress BRD4 expression.18 lncRNATUG1

promoted viability and is associated with gemcitabine

resistance in pancreatic ductal adenocarcinoma.19

LncRNAAWPPH promotes osteosarcoma progression via

activation of Wnt/beta-catenin pathway through modulating

miR-93-3p/FZD7 axis. Long noncoding RNA CASC9

enhances breast cancer progression by promoting metastasis

through the meditation of miR-215/TWIST2 signalling asso-

ciated with TGF-beta expression.20,21 In our study, lncRNA

HCP5was identified to exert significant upregulation in GEM-

resistance PC tissues and GEM-resistant PC cells. Similarly,

lncRNAHCP5 overexpression displayed poorer overall survi-

val compared with the PC patients with lower expression.

It is widely accepted that lncRNAs could function as a

ceRNA binding to miRNAs and miRNAs can target mRNAs.

We used online databases to find the potential target genes for

lncRNA HCP5 and miR-214-3p. Luciferase reporter and RIP

assay evidenced that miR-214-3p could interact with lncRNA

HCP5. And HDGF could interact with miR-214-3p. RT-PCR

results showed that the expression of ZEB1 mRNAwas sig-

nificantly upregulated in GEM-resistance PC cell and cancer

tumour tissues. Correlation analysis showed that lncRNA

HCP5 was negatively correlated with miR-214-3p, miR-214-

3p was negatively correlated with HDGF and lncRNA HCP5

was positively correlated with HDGF. And miR-214-3p had

been reported to regulate proliferation, migration and invasion

in endometrial carcinoma cells, glioma cells, gastric cancer

and osteosarcoma by directly targeting certain genes NEAT1,

EZH2, RUNX3 and CADM1.22–26

Pancreatic stellate cells support tumour metabolism

through autophagic alanine secretion, and autophagy induc-

tion in pancreatic ductal adenocarcinoma (PDA) occurs as

part of a broader transcriptional program that coordinates

the activation of lysosome biogenesis and function, and

nutrient scavenging, mediated by the MiT/TFE family of

transcription factors.27,28 Subsequently, shRNA technology

was used for the function of lncRNA HCP5 studies. CCK-8

assay showed that the proliferation of GEM-resistance PC

cells after lncRNA HCP5 knockout was significantly inhib-

ited. Flow cytometry revealed that the apoptosis rate of

GEM-resistance PC cells increased after silencing. Wound

healing and Transwell assays also demonstrated lncRNA

HCP5 knockdown in PC GEM-resistance cells could sig-

nificantly inhibit cells’ invasive, migration. As expected,

our study indicated that lncRNA HCP5 plays a large role in

pancreatic cancer cell proliferation inhibition and apoptosis

induction by regulating gemcitabine sensitivity. Above all,

these results confirmed that lncRNA HCP5 regulates GEM-

resistance PC cells by targeting miR-214-3p/HDGF axis.

Conclusion
In conclusion, this study showed that lncRNA HCP5 contrib-

uted to GEM resistance and may act as a ceRNA to regulate

HDGF gene expression by sponging miR-214-3p in PC.
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Cytological studies demonstrated that knockdown lncRNA

HCP5 could affect PC cells’ proliferation, invasion, cell apop-

tosis and autophagy. Our results suggest that lncRNA HCP5

plays oncogene effects on PC and regulates GEM-resistance

PC cells by targeting miR-214-3p/HDGF axis.lncRNA HCP5

may represent a new therapy target for GEM-resistant in PC.
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