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ABSTRACT Objective: Oxidized low-density lipoprotein (ox-LDL) dam- ~ OZET Amag: Oksitlenmis diisiik-yogunluklu lipoprotein [oxidized low-
ages endothelial cells (ECs) and induces pathogenic processes related to  density lipoprotein (ox-LDL)] endotel hiicrelerine [endothelial cells (ECs)]
atherosclerosis (AS). Long non-coding RNAs (IncRNAs) have been ac-  zarar verir ve ateroskleroz (AS) ile iliskili patojenik siiregleri baglatir. Uzun
cepted to be transcripts code no proteins and have important roles in gene  kodlama yapmayan riboniikleik asitler (IncRNA’lar) protein kodlamayan
expression regulation. LncRNAs have been thought important targets in the  transkriptler olarak kabul edilir ve gen ifadesinin diizenlenmesinde dnemli
fight against cardiovascular diseases (CVDs). RNA component of signal  rolleri vardir. LncRNA’larin kardiyovaskiiler hastaliklarla [cardiovascular
recognition particle (SRP) 7SL1 (RN7SLI) is a IncRNA. RN7SLI was as-  diseases (CVD)] miicadelede 6nemli hedefler oldugu diistiiniilmektedir. Sin-
sociated with inhibition of cell cycle arrest. Since RN7SL1 is associated with ~ yal tanima partikiiliiniin [signal recognition particle (SRP)] RNA bileseni
cell cycle arrest and ox-LDL affects EC cell apoptosis, hypothesis of our ~ 7SL1 (RN7SLI) bir IncRNA’dir. RN7SL1, hiicre dongiisti durmasinin inhi-
study is that ox-LDL may alter the expression of this IncRNA in ECs. There  bisyonu ile iligkilendirilmistir. RN7SL/; hiicre dongiisiiniin durdurulmasi
was no study yet on RN7SLI and CVDs including AS. We aimed to com- ile iliskili oldugundan ve ox-LDL; EC hiicresi apoptozunu etkilediginden,
pare RN7SLI gene expression between ECs treated with ox-LDL and nor-  ¢aligmamizin hipotezi, ox-LDL’nin, bu IncRNA’nin EC’lerdeki ekspresyo-
mal ECs. Material and Methods: We investigated expression level of  nunu degistirebilecegi yoniindedir. RN7SLI ve CVD’ler kapsamindaki AS
IncRNA RN7SLI in human umbilical vein endothelial cells (HUVECs) in-  ile iliskili heniiz bir calisma yapilmamistir. Caliymamizda ox-LDL ile mua-
duced with ox-LDL in this study. We performed measurement with SYBR ~ mele edilen ve normal EC’ler arasinda RN7SLI gen ekspresyonunu karsi-
green dye using quantitative PCR (real-time PCR, qPCR) method. Results:  lastirmay1 amagladik. Gere¢ ve Yontemler: Bu ¢alismada ox-LDL ile
We found that expression of RN7SLI was up-regulated 6.06 fold statistic  indiiklenen insan gébek kordonu damar endotel hiicrelerinde [human um-
significantly in HUVECs after ox-LDL treatment (P<0.001**). RN7SLI up-  bilical vein endothelial cells (HUVEC’ler)] IncRNA RN7SLI ekspresyon
regulation may modulate EC cycle and apoptosis in AS, since ox-LDL stim-  diizeyini arastirdik. Kantitatif polimeraz zincir reaksiyonu [polymerase
ulation increased expression of RN7SLI gene in HUVECs. Conclusion:  chain reaction (PCR)] (ger¢ek zamanli PCR, qPCR) yontemini kullanarak
According to findings of the current study, our interest focused on that ~ SYBR green boyast ile 6l¢tim yaptik. Bulgular: Ox-LDL uyarimindan sonra
RN7SL1 may associated with vascular damage of the ECs at initation of the =~ HUVEC’lerde RN7SLI ekspresyonunun istatistiksel olarak anlaml sekilde
AS. Our results further will guide future studies related to the RN7SL/ and 6,06 kat arttigini bulduk (p<0,001**). Ox-LDL uyarim1 HUVEC’lerde
CVDs including AS. RN7SLI geninin ekspresyonunu artirdigindan, RN7SL1’in yukari regiilas-
yonu AS’de EC dongiisiinii ve apoptozu diizenleyebilir. Sonu¢: Mevcut ¢a-
lismanin bulgularina gére, RN7SLI’in AS basglangicinda EC’lerin vaskiiler
hasari ile iliskili olabilecegi diigiiniilmektedir. Sonuglarimiz ayrica RN7SL1
ve AS dahil CVD’lerle ilgili gelecekteki ¢aligmalara rehberlik edecektir.
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Low-density lipoprotein (LDL) is accepted a
biomarker for cardiovascular diseases (CVDs) and
promotes atherosclerosis (AS).! Oxidative stress
stimulates activation of vascular smooth cells and
macrophages. This increases accumulation of extra-
cellular cholesterol in vessel wall, and transforms
macrophages to pro-inflammatory and pro-throm-
botic phenotypes resulting in formation of atheroscle-
rotic plaque. The formation of foam cells which is
caused by oxidized LDL (ox-LDL) is serious step in
build-up of the atherosclerotic plaque.> Ox-LDL is
originated from circulating LDL.? Ox-LDL-stimu-
lated oxidative stress is a main factor of the endothe-
lial cell (EC) damage. Ox-LDL deposited in vascular
wall and induces apoptosis of the vascular EC. A lot
of studies reported that the vascular EC damage ini-
tiates and develops the AS.*

Ox-LDL frequently contributes to the CVDs.?
Therefore, ox-LDL has been an accepted critical tar-
get for treatment of the CVDs and noticed as a
biomarker for atherosclerotic processes and coronary
artery diseases.® Thus, inhibition of the ox-LDL-in-
duced EC damage is a possible strategy to prevent or
slow AS progression.?

Protein coding transcripts form less than 3% of
the genome, while non-coding ribonucleic acids
(ncRNAs) are transcripts called which have little or
no ability to encode protein, represents large part of
the genome according to high-throughput genomic
platforms.” NcRNAs are shown that they are func-
tionally active as RNA molecules as well as one of
the major regulatory networks of gene expression at
the epigenetic, transcriptional, and post-transcrip-
tional levels.® NcRNAs can be classified as small
ncRNAs and long non-coding RNAs (IncRNAs). The
IncRNAs can regulate gene expression at multiple
levels.” Recently, IncRNAs have been interesting be-
cause of their biomarker and therapeutic potential,
but knowledge about them is still limited. '

RNA component of signal recognition particle
(SRP) 7SL1 (RN7SL1) (~300 nt) is a IncRNA which
is located chromosome 14 and an essential compo-
nent of the SRP which targets proteins to membranes
of the cell.!" In addition, the RN7SLI has been cate-
gorized as RNA polymerase I1I transcript.'”
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The study hypothesis was focused on determin-
ing that ox-LDL alters RN7SLI gene expression in
human umbilical vein endothelial cells (HUVECs).
We aimed to compare expression level of RN7SL1
gene in HUVECs induced with ox-LDL versus nor-
mal HUVECs. Therefore, we targeted to uncover
whether ox-LDL induction may effect RN7SLI gene
expression in pathogenesis of the AS.

I MATERIAL AND METHODS

CELL LINE

HUVECs were obtained from American Type Cul-
ture Collection. HUVECs were cultured with human
EC growth medium/Dulbecco’s Modified Eagle
Medium [CAPRICORN (Capricorn Scientific
GmbH, Germany)] supplemented with 10% fetal
bovine serum (Capricorn Scientific GmbH, Ger-
many) and 1% penicillin-streptomycin (Capricorn
Scientific GmbH, Germany) at 5% CO, and 37°C
under 95% relative humidity. The cells were re-
moved from the culture medium with 0.25% trypsin
every 2-3 days and subcultured, and the cells in the
logarithmic growth phase were used for experi-
ments."? After achieving ~80-90% confluence, HU-
VECs were classified 2 groups. Former group was
control group, in which HUVECs were grown in EC
growth medium; and latter group was experiment
group in which HUVECs were grown in 40 pg/ml
concentration of ox-LDL [Invitrogen LOT2160046,
L34357 (ThermoFisher Scientific, USA)] for 24
hour. '

QUANTITATIVE POLYMERASE CHAIN REACTION

Total RNA including IncRNAs was isolated from
HUVECs by using RNeasy Mini Kit (Qiagen, Ger-
many) (QIAGEN, catalog no: 74104) and reverse
transcription kit (A.B.T.™ with RNase Inh. High Ca-
pacity, catalog no: C03-01-20) (Atlas Biyoteknoloji,
Ankara) was utilized to synthesize complementary
DNA. Quantitative Polymerase Chain Reaction
(qPCR) amplification was conducted using SYBR
Green (A.B.T.™ 2X qPCR SYBR-Green MasterMix
kit, catalog no: Q03-02-01 ve Q03-02-05) (Atlas Biy-
oteknoloji, Ankara) on qPCR instrument (Rotor-
Gene Q, QIAGEN Hilden, Germany). In qPCR, we
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provided primers of RN7SLI and splicing factor 3
subunit 1 (SF341) genes as optimized assays. Primer
spesific to human RN7SLI (QIAGEN, catalog no:
LPH21289A-200,20161110006) was used for qPCR.
SF3A1 (QIAGEN, catalog no: PPH19231A) was in-
ternal control (housekeeping) gene used in qPCR.

ETHICAL CONSIDERATION

Ethics committee approval was not required for this
study because of there was no study on animals or
humans.

STATISTIC ANALYSIS

“GeneGlobe Data Analysis Center” (https://gene-
globe.qiagen.com/us/analyze QIAGEN, Hilden, Ger-
many) was used to analyze the gene expression data
obtained from result of qPCR by uploading to the
analysis system. Fold change (FC) calculations (gene
expression ratios) were calculated performing
method of 222°T. FC was calculated as the ratio of the
relative gene expression between the control group
and experiment group. Numbers greater than 1 indi-
cate increased gene expression (up-regulation), num-
bers between 0 and 1 indicate decreased gene
expression (down-regulation), and a FC value of 1 in-
dicates no change. p-value was calculated based on a
student’s t-test of the replicate 224¢T values for each
gene in each control group and experiment group
comparison. p-value results less than 0.05 were ac-
cepted significant.!

TABLE 1: Expression change of RN7SL gene in HUVECs after
ox-LDL treatment.

Control group Experiment group

Genes HUVECs  HUVECs+ox-LDL FC FR p value
RN7SL

Mean of Ct (Cq)  23.10 19.98 6.06 Up-regulation <0.001**
SF3A1

Mean of Ct (Cq)  27.91 27.39 1.00 1.00 Nan

**p value<0.001. HUVECs: Human umbilical vein endothelial cells; ox-LDL: Oxidized
low-density lipoprotein; FC: Fold change; FR: Fold regulation; Ct (Cq):Threshold cycle;
HUVECs+ox-LDL: HUVECs induced with ox-LDL; SF3A1 (control gene): Splicing factor
3a subunit 1; RN7SL: Ribonucleic acids component of signal recognition particle (SRP)
7SL1.

I RESULTS

We measured expression level of RN7SL gene in both
experiment and control group. Ct values in 2 groups
were used to calculate changes in gene expression.
We compared expression level of RN7SL gene be-
tween HUVEC induced with ox-LDL and HUVEC
without ox-LDL. Expression of the RN7SL gene was
up-regulated statistic significantly (p<0.001"") in HU-
VECs induced with ox-LDL compared to the
HUVEC without ox-LDL (Table 1).

Expression of the RN7SL gene increased 6.06
fold in HUVEC induced with ox-LDL when com-
pared to the control group (P<0.0017). Fold change
of expression of the RN7SL gene between groups was
shown in Figure 1.

Fold change

Control group
HUVEC without ox-LDL

| RN7SL
m SF3A1

Experiment group
HUVEC treated with ox-LDL

FIGURE 1: Fold change between the groups

HUVEC: Human umbilical vein endothelial cells; ox-LDL: Oxidized low-density lipoprotein; RN7SL1 (gene of interest):RNA component of signal recognition particle (SRP)

7SL1; SF3A1 (control gene):Splicing Factor 3a Subunit 1.
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I DISCUSSION

AS is cause of variety of complex complications and
severely threaten health of public. There is not any
specific and influential therapeutic strategy for AS.!°
Evidence has shown that ox-LDL can promote the
EC damage that contributes to progression of the
AS.!"" Prior studies have observed that circulating ox-
LDL relates to every phase of the AS, from subclin-
ical AS to prominent CVDs such as hypertension
peripheral and coronary artery disease. The ox-LDL
has prognostic significance in forecasting risk of the
CVD.’ Numerous molecular mechanisms including
ncRNAs can influence gene expression.'® The IncR-
NAs have a major role in complex formation of heart
and disregulation of them have been related to a lot of
CVDs."” LncRNA Disease v2.0 database (School of
Life Sciences, East China Normal University, China)
(www.rnanut.net/Incrnadisease, accessed on Septem-
ber 16, 2021) noticed that there are more than
205.959 interactions between IncRNAs and diseases
including the CVDs.?” Recent studies implicated that
some IncRNAs act in controlling the development of
atherosclerotic plaques, resulting in AS. HUVECs are
typical cells which are utilized to study the AS patho-
genesis.”' Thus, it is important to research potential
mechanism of ox-LDL-stimulated HUVECs dys-
function for understanding pathogenesis of the AS.
In our current study, we investigated the expression
change of the RN7SL gene in ox-LDL-stimulated
HUVECsS.

Findings of a study by Lin et al. demonstrated
that increasing level of the ox-LDL concentration
(20-200 pg/ml) caused cytotoxic effects, directly up-
regulated production of reactive oxygen species in
the HUVECsS.? Thus, the ox-LDL was utilized as a
stimulation agent of the endothelial damage of the
HUVEC s as an in vitro model.?

Recently, IncRNAs have been identified as ad-
ditional epigenetic markers that regulate gene ex-
pression without changing DNA sequence. They
have been shown to play significant regulatory influ-
ences in CVDs.?”? RNA-binding proteins and ncRNAs
are potential post-transcriptional regulators of the
gene expression.”> LncRNA RN7SLI, transcribed by
RNA polymerase I1I, is involved in protein synthe-
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sis.”* RN7SL1 play a role in determining the site of
synthesis of the proteins and their secretion by the
cell.” Activation of the expression of the RN7SLI,
which is among necessary RNAs to maintain a high
level of protein synthesis, has been found in many
types of tumors. Thus, tumor cells are characterized
by a high level of the RN7SL1. RN7SLI is required
for cell growth and increased in cancer tissues. The
RN7SLI was demonstrated to be mostly up-regulated
in varied cancers.?® Reverse transcription followed by
gPCR indicated higher RN7SLI levels in lung, liver,
stomach, and breast tumors than in normal adjacent
tissues.”? Conveniently these findings, in our study,
we found that expression of the RN7SL1 gene was
up-regulated in ox-LDL stimulated HUVECs com-
pared to the normal cells. The RN7SLI binds to un-
translated region of mRNA which encode p53 that is
transcription factor and tumor suppressor. Thus, the
RN7SLI prevents HuR to bind p53 mRNA and re-
presses translation and expression of the p53. Down-
regulation of RN7SLI promoted HuR binding
to p53 mRNA, causing to elevated p53 translation
and therefore trigger cell cycle arrest, autophagy, and
senescence.” There is a study illustrates a modula-
tory paradigm whereby IncRNA RN7SL] is associ-
ated with mRNAs to regulate binding of protein and
effect mRNA fate.”” Reducing the level of the
RN7SLI leads to suppression of the proliferation of
different types of tumor cells. Recently, it has been
found that p53 plays regulatory roles in CVDs and
may involve in vascular remodeling, AS. p53 may
have a divergent role in EC functions. Different ef-
fects of pS3 were described in cardiovascular physi-
ology.? In our study, the expression of the RN7SLI in
ECs which were stimulated with ox-LDL was signif-
icantly increased compared to normal cells. Since
RN7SLI prevents translation and expression of the
p53,it may regulate apoptosis in ECs stimulated with
ox-LDL in AS pathogenesis.”® The RN7SLI in the ri-
bonucleoprotein complex acts in regulation of the
proteins in the cells and reduction in expression of it
leads a malfunction in the antiviral response.”’ Addi-
tionally, it was reported that the RN7SL1 has been
demonstrated to perform as a cofactor in the natural
antiviral function of cytidine deaminases.*® Further-
more, expression of the RN7SLI was statistic signif-
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icantly down-regulated in psoriatic lesion compared
to perilesional healthy skin.?!

Since the RN7SLI is a component of the large
subunit of the ribosome, it play role in ribosome func-
tion. Particularly, the RN7SLI is responsible for the
SRP required for relating the nascent peptide chain
linked to the ribosome with endoplasmic reticulum.
Its reduced levels can disrupt translocation of trans-
membrane or secreted proteins to the endoplasmic
reticulum, which is effective in myelin, causing the
hypomyelination phenotype.*> During neural differ-
entiation of mouse embryonic stem cells into neurons
and glial cells, the RN7SLI expression was shown to
be significantly increased. This could suggest that the
expression of the RN7SL/ may have an impact on
protein expression and cell differentiation.*

Based on this literature, the expression of the
RN7SLI varied in different diseases compared to
healthy controls. In this study, RN7SLI was up-reg-
ulated in HUVECs treated with ox-LDL. RN7SLI
may be sensitive to ox-LDL and induced after ox-
LDL treatment. Since IncRNA RN7SLI is widely in-
volved in cell proliferation, it may decrease apoptotic
effect of ox-LDL.** Cardiovascular risk factors that
increase ox-LDL level trigger of endothelial damage
and apoptosis, and further result in endothelial injury
and dysfunction. In addition to genes in regulating
EC death, ncRNAs also participate in EC apoptosis.®
RN7SLI may change effect of ox-LDL on apoptosis
and thus influence apoptosis of EC.

The expression of the RN7SLI gene will need to
be supported by in vivo studies. Today, our current
knowledge of the molecular mechanisms responsible
for the development of CVDs is still limited, and new

molecular function studies are needed. Researches
about epigenetic mechanisms in cardiovascular
pathophysiology has implicated to new biomarkers
for treatments. Therefore, we think that our study
may has important potential to guide in the process
where epigenetics has major role in diseases patho-
genesis. Further studies on the effects of RN7SL/ in
ECs on atherosclerotic plaque formation are required
before the therapeutic potential can be assessed.

I CONCLUSION

Here, we emphasized that the expression of the
RN7SLI, alncRNA, up-regulated in ECs with the ef-
fect of ox-LDL in vitro. In conclusion, we may pro-
vide a specific look at the role of epigenetics in the
development of CVDs.
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