Original Article

The Evaluation of HERV-K np9, rec, gag Expression in Isolated
Human Peripheral Blood Mononuclear Cell (PBMC) of Gastric
and Colon Cancer
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Background: In the current age of diagnostic approaches in cancer, countless efforts have been allocated to identify novel and efficient
biomarkers to detect cancer in its early stages. We focused on evaluating the correlation between the progression of gastrointestinal cancer, a
leading cause of cancer death worldwide, and human endogenous retrovirus (HERV).

Materials and Methods: In this study, we conducted a study on the peripheral blood mononuclear cells (PBMC) gathered from gastric and
colon cancer patients. We focused on HERV-K rec, np9, gag expression analysis by quantitative real-time PCR, after extraction of RNA and
synthesizing cDNA.

Results: Unlike np9 whose expression increased significantly in the colon and gastric cancers, the mRNA level of the rec gene declined in
both cancers. Moreover, our data illustrated that the over-expression of the gag gene was only observed in colon cancerous cells rather than
gastric malignancy.

Conclusions: Overall, given the correlation between the expression level of HERV-associated genes and gastrointestinal cancer, our study
suggests that these genes could be considered beneficial markers for cancer diagnosis. However, researchers should conduct studies in future
articles on whether these genes can be employed as biomarkers in gastrointestinal cancer.
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| NTRODUCTION were diagnosed in 2008, of which among them 8900 patients lost
their lives.”? Numerous risk factors have been enumerated to be
linked with the incidence of gastrointestinal cancer, including red
meat, alcohol, obesity, age, smoking, sex, and even infectious
diseases like helicobacter pillory, and viral diseases.!!3!

In a wide range of malignancies which are categorized into the
big family of gastrointestinal cancers, colon and gastric cancers
are the third and second leading cause of cancer death around the
world, respectively.!' In a study conducted in 2012, it has been
reported that 952,000 new cases were diagnosed with gastric One of the viral infections that can deteriorate the patient’s
cancer, of which only 25% of these patients survived and ~ condition in cancer diseases could be human endogenous
reached complete remission status.>9 Moreover, the results ofa ~ Tetrovirus (HERV).l"' The possession of reverse transcriptase (RT)
survey in Canada revealed that 21500 new cases of colon cancer
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enzyme gives this virus the ability to convert viral RNA into
DNA, which in turn integrates into the host germline genome.
HERV genes have been merged into the ancestor germ line
of ancient infections between 30 and 40 million years ago the
first time, however, most HERV-associated genes remained
inactivated due to the mutations.I'>'”) In the structure of HERV
genes, some regulatory factors transmit virtually to the next
generation.!'! These regulatory factors, which are located
between two long terminal repeats (LTRs) could regulate
the expression of gag, rec, and np9.I'"2% In the longitude list
of HERV family members,!'® the highest biological activity
of HERV-K makes this virus participate in different human
diseases, especially numerous malignancies.??!>! The association
between HERV-k and different human cancers, such as bladder
cancer, ovarian cancer, melanoma, breast cancer, kidney cancer,
and lymphoma has been well-established in several studies;
however, its correlation with gastrointestinal cancer has not been
studied, thus far. The present study was designed to check the
HERV-K rec, np9, gag expression by quantitative real time PCR,
after extraction of RNA and synthesizing cDNA.

MaTeRriALS AND METHODS

Sample

Approval to conduct this study was obtained from the Shahid
Beheshti University of Medical Sciences” IR.SBMU.MSP.
REC.1401.164 (Grant No 32848). In this study, 25 and
23 patients diagnosed with gastric and colon cancer at Emam
Hossein hospital in Tehran were selected, respectively. The
expert pathologists tested the existence of gastric and colon
cancer and the information on patients is written in Table 1.
We also collected 7 ml blood samples from 25 patients with
gastric polyp and 23 patients with colon polyp as control
groups. Patients who were treated either by corticosteroids,
non-steroidal anti-inflammatory drugs, or immunosuppressive
drugs were excluded from this study. The consent that was
obtained from study participants was verbal in collaboration
with a physician.

Blood collecting

All blood samples were collected in sterile falcon tubes,
containing 100 U/ml of heparin, and after that, we diluted
the whole blood with PBS. Afterward, peripheral blood
mononuclear cells (PBMC) were gathered from 14 ml of blood

by using Ficoll. Noteworthy, the PBMCs of all samples were
washed with PBS three times.

RNA extraction

The mixture of RNX-plus solution (Cinnagen, Tehran, Iran) and
PBMCs was exposed at 37°C for 5 min before adding chloroform.
The extracted RNA was purified by using propanol and 70%
alcohol. Nanodrop (Eppendorf, Humburg, Germany) examined
the number of RNA samples at the wavelength of 260 nm. We
confirmed the quality of extracted RNA by running in 1% agarose
gel electrophoresis (5S, 18S, and 28S bands were observed).

cDNA synthesis

cDNA kit (Daejeon, South Korea) synthesized the cDNA by
reverse transcription reaction. We provided a 20 ul reaction
containing 9 ul master mixes, 10 ul of RNA samples, and 1 ul
random hexamer. We put this mixture in Bio Intellectica PCR
at 50°C for 40 min and at 95°C for 10 min. The sterile water
was used to dilute two times these synthesized cDNAs.

Quantitative real-time PCR

The combination of 10 ul BIOFACT™ 2x real-time PCR
master mix (for SYBR Green [; BIOFACT, South Korea), 1
ul forward 10 pmol, 1 ul reverse primer 10 pmol, 6 ul sterile
water, 2 ul cDNA in a final 20 ul volume was employed which
was incubated in one cycle for 10 min at 95°C, 40 cycles for
30s at 95°C; for 30s at 55°C, for 30s at 72°C in Rotor-gene
6000 (Corbett life sciences, Sydney, Australia) in 36-well
Gene Discs. The melt curve started at 60°C and finished at
95°C. We used GAPDH housekeeping as an internal control.
We summarized primers in Table 2.4

Statistical analysis

In this study, we employed Graph-PadPrism software and
ANOVA tests to evaluate experimental data and statistical
significance, respectively. Indeed, the mean + standard
deviation of three independent assays was used to express
experimental data, and a P value less than (P < 0.05) was used
for the differences.

ResuLts
Sample

For evaluating whether there is a link between rec, np9,
gag genes expression, and gastrointestinal cancer, the blood

Table 1: The information of patients, suffering from gastrointestinal cancer

Gastric Gastric Colon cancer Colon polyp
cancer PBMC polyp PBMC PBMC PBMC

Male 12 11 6 15
Female 13 14 17 8
Mean age 66.7 63.5 58.2 66

<60 10 7 13 9

>60 15 18 10 14
Well differentiated adenocarcinoma and Moderate 12 15

poor differentiate adenocarcinoma 13 8

H.Pylori positive 4 5 Unknown
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samples from 25 gastric cancer (12 male, 13 female with an
average age of 66.7 years old) and 23 colon cancer (6 male,
17 female with the average age of 58.2 years old) were
collected. It’s worth mentioning that we also collected the
blood sample from 25 patients with gastric polyp (11 male,
14 female; mean age: 63.5) and 23 colon polyp (15 male,
8 female; mean age: 66) as a control group. The expert
pathologists tested the existence of gastric and colon cancer
and 12 patients with gastric cancer and 15 patients with colon
cancer who possessed a tumor stage considered as moderate
or well-differentiated adenocarcinoma.

HERV-K rec, np9, gag expression analysis in isolated
PBMC of gastric and colon cancer

We checked whether there is a link between the alteration
in the expression of HERV-associated genes and gastric
and colon cancer, we collected the blood sample from
cancerous patients, and then the expression level of np9, gag,
and rec was evaluated using RQ-PCR analysis. Although
the expression of np9 increased in both gastric and colon
cancer as compared to patients who had polyp, however,
this increase was not statistically significant [Figure 1]. The
data of RQ-PCR analysis revealed that the mRNA level of
rec remarkably decreased in both cancers [Figure 2a and b].
Moreover, while the transcription level of gag increased in
PBMC:s harvested from colon cancer patients, the expression
level of this gene remained unchanged in gastric cancer
(*P value <0.05) [Figure 3].
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Figure 1: The evaluation of HERV-K np9 expression level in colorectal
(a) and gastric cancer- (b) derived PBMC compared to PBMC harvested
from polyp patients. Although there is a slight increment in the expression
of np9, this elevation in gene expression was not statistically significant

Discussion

In the era of novel genetic and laboratory experiments, the
discovery of the role of viral infection in the initiation of
different cancers has revolutionized the current understanding of
the pathogenesis of human cancers. The involvement of HERYV,
awell-known retrovirus, in human malignancies is emphasized
by recent studies, introducing the associated genes of this virus,
such as gag, rec, and np9 as potent oncogenes.*! Scientists
have classified HERV as a single-stranded positive-sense RNA
that can convert their RNA to DNA by RT enzyme."”! Studies
have declared that the expression of HERV-associated genes
is specific to some tissues; as placenta, testis cells, and other
steroid hormone-regulated tissues displayed over-expressed
rec, np9, and rec genes.!> Moreover, the over-expression of
HERV-associated genes has also been detected in different
human cancers, such as melanomas, germ cell tumors (GCT),
and ovarian cancers.! To the best of our knowledge, the
correlation between HERV and gastrointestinal cancers has not
been evaluated, thus far. Moreover, evidence has declared that
the early detection of gastrointestinal cancer could improve the
prognosis of the disease and reinforce the response of patients
to conventional chemotherapeutic drugs. Given these and to
identify a promising novel biomarker of gastrointestinal cancer,
this study was designed to search whether the expression level
of HERV-related genes, such as rec, gag, and np9 is altered
in this cancer.
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Figure 2: The results of RQ-PCR analysis revealed that the expression
of HERV-K rec decreased in PBMC obtained from both gastric (a) and
colorectal (b) cancer patients. Values are given as mean =+ standard
deviation of three independent experiments. *P < 0.05 represents
significant changes from untreated control

Table 2: Nucleotide sequences of primers used for real-time RT-PCR

Gene Forward primer (5’-3’) Reverse primer (5°-3’)

GAPDH ATGTTCGTCATGGGTGTGAA GGTGCTAAGCAGTTGGTGGT

rec ATCGAGCACCGTTGACTCACAAGA GGTACACCTGCAGACACCATTGAT
np9 AGATGTCTGCAGGTGTACCCA CTCTTGCTTTTCCCCACATTTC

gag AGCAGGTCAGGTGACCGTAAC GGTGCCATAGCATTGTCTCCT
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Figure 3: HERV-k gag mRNA expression in the gastric and colorectal
cancer. While the expression level of gag increased significantly in
colorectal cancer (a), the expression of this gene remained unchanged in
the PBMC obtained from gastric cancer patients (b). Values are given as
mean =+ standard deviation of three independent experiments. *P < 0.05
represents significant changes from untreated control

The data of the current study clearly showed that unlike np9 and
rec mRNA, whose expression alteration was not statistically
significant, the mRNA gag surged in colon cancer patients as
compared to patients who had colon polyp. Noteworthy, we
failed to find any links between the expression of this gene
and the progression of gastric cancer. The oncogenic effects
of HERV-related genes are well-described in a wide array of
cancers.” In a recent study, the expression of the gag gene
was reported to be elevated in the peripheral blood of prostate
cancer patients, suggestive of the diagnostic value of this
gene in the detection of prostate cancer.”*” Another study also
showed that the HERV-K env gene is over-expressed in the
PBMC of patients suffering from ovarian cancer, proposing
that probably inhibiting the expression of this gene could be
used as a therapeutic approach for this type of cancer.?*! Depil
et al.®V reported that HERV-K gag is expressed in normal
PBMC lower than that expressed in malignant leukemic cells,
suggesting that the increase in this gene could also participate
in leukemogenesis. The results of other studies also revealed
that elevated HERV-K np9 mRNA probably not only contributes
to the development of Kaposi’s Sarcoma in HIV* patients but
also is accounted for the invasion of cells in this malignancy.®?

CoNcLUSIONS

There is a significant link between the expression level of
HERV-related genes and the development of both gastric and
colon cancer. Based on our results and given the expression of
these genes in the PBMCs, it is reasonable to assume that the
mRNA level of HERV rec, np9, and gag could be exploited
as tumor biomarkers for these patients.
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