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DZNep Does Not Influence Autophagy Gene Expression
in the Colon Cancer Cell Line HT-29
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ABSTRACT

Objective: Autophagy (AP) is a well-preserved cell survival mechanism that plays a critical role by
degrading dysfunctional organelles and misfolded proteins. There are a limited number of studies
examining the relationship between 3-Deazaneplanocin A hydrochloride (DZNep) and autophagy.
The purpose of this preliminary study was to assess the effect of DZNep on the expression of the AP-
related genes Beclin-1, Ulkl, Ulk2 and Uvrag in HT-29 colorectal adenocarcinoma cells.

Material and Methods: HT-29 human colorectal adenocarcinoma cells were plated into
growth medium. The next day, 25 pM DZNep, an inhibitor of S-Adenosylmethionine-dependent
methyltransferase, was added to the cells. DZNep were removed from the cells after 4 days by
refreshing the media. The cells were maintained in a tissue culture incubator. Total RNA isolation
was performed from DZNep treated and untreated HT-29 cells 4 days after DZNep application.
cDNAs were reverse transcribed from 2 pg of DNase treated RNA. cDNAs were then analyzed by
quantitative PCR. The results were presented as relative expression level in HT-29 cells.

Results: DZNep induced extreme cell death on HT-29 colorectal cancer cell lines; more than 50%
of the colorectal cancer cells were dead. The expression level of Beclin-1 was the smallest while Ulkl
and Uvrag expression levels were higher than that of Beclin-1, and Ulk2 had the highest expression
level in untreated HT-29 colorectal cancer lines.

Conclusion: The autophagy related genes studied here consisting of Beclin-1, Ulkl, Ulk2, and
Uvrag were not affected by DZNep application. Based on mRNA expression levels of AP genes,
administration of DZNep does not stimulate cell toxicity through autophagy in the HT-29 cells.
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Amacg: Otofaji (AP), fonksiyonel olmayan organelleri ve hatali katlanmis proteinleri degrade
ederek, hiicrenin hayatta kalmasini saglayan iyi korunmusg bir mekanizmadir. 3-Deazaneplanocin A
hydrochloride (DZNep) ve otofaji arasindaki iligkiyi inceleyen az sayida ¢aliyma bulunmaktadir. Bu
oncil ¢galiymanm amaci, DZNep'in kolon kanseri hiicre hattt HT-29'da otofaji ile iligkili genler olan,
Beclin-1, Ulkl, Ulk2 ve Uvrag'a olan etkilerini aragtirmaktir.

Gerec¢ ve Yontemler: HT-29 insan kolorektal adenokarsinom hiicreleri kiltir ortamima ekildi.
Ertesi giin, S-Adenosylmethionine bagimh metiltransferaz inhibitérii olan 25 pmol DZNep, hticre
kiltiirtne ilave edildi. DZNep, dort giin sonra kiiltiir ortamu degistirilerek hiicrelerden uzaklastirild.
Hiicreler deney siiresince doku kiltiirti inkitbatorinde tutuldu. DZNep uygulamasmin 4. giiniinde,
DZNep uygulanmig ve uygulanmamus hiicrelerden total RNA izolasyonu yapildi. cDNA’lar, DNaz
uygulanmug 2 ng RNA’dan ters transkriptaz ile sentezlendi. cDNA’lar daha sonra kantitatif polimeraz
zincir reaksiyonu ile analiz edildi. Sonuglar, HT-29 hiicrelerinde relatif ekspresyon duzeyleri geklinde
sunuldu.

Bulgular: DZNep, HT-29 kolorektal kanser hiicrelerinin %>50’sinden fazlasmi 6ldiirerek ekstrem
hticre 6lumiini indiikledi. Otofaji genlerinin ifadeleri gu sekildeydi; Beclin-1 i¢in hafif, Ulkl ve Uvrag
i¢in orta ve Ulk2 i¢in yiiksek.

Sonug: Burada ¢alisilan baz1 otofaji genleri; Beclin-1, Ulkl, Ulk2, Uvrag, DZNep uygulamasindan
etkilenmemistir. DZNep uygulamasi sonucunda, HT-29 hiicrelerinde meydana gelen hiicre 6limu
otofaji aracil degildir.

Anahtar Sézciikler: 3-Deazaneplanocin A, Otofaji, HT-29, Kolon karsinomu, Gen ifadesi
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INTRODUCTION

Autophagy is a well-preserved cell survival mechanism that
plays a critical role by degrading dysfunctional organelles
and misfolded proteins. On the other hand, it is not a
simple cell survival mechanism and might play opposite
roles depending on the cellular microenvironment. There
are four known types of autophagy: macroautophagy,
selective autophagy, chaperone-mediated autophagy and
microautophagy. Formation of autophagosomes is related
to macroautophagy which is controlled by specific genes
such as Ulkl, Ulk2, and Beclin-1. Besides, Uvrag has also
been demonstrated to regulate AP by at least four different
mechanisms (1). The role of AP in tumor formation has
been well demonstrated in studies (2). As AP is an integral
part of cancer cell survival, it also contributes to the escape
of tumor cells from chemotherapy and radiotherapy-
induced cell death. The influence of AP in drug- and radio-
resistance has been established in many cancer cell lines (3-
5). AP facilitates chemoresistance development by blocking
apoptosis (6).

Colorectal cancer (CRC) remains a significant life-threaten-
ing malignancy despite numerous therapeutic approaches,.
A relationship between colorectal cancer and authophagy
has been demonstrated. The role of AP in the development
of colorectal cancer is especially due to dysregulation of the
cell death pathways (7).

Resistance against chemotherapy is an essential compli-
cation in CGRC therapy (8). To increase the response rate,
new additional targets that contribute to chemoresistance
are still needed. 3-Deazaneplanocin A (DZNep) is an S-ad-
enosylhomocysteine synthesis and histone methyltrans-
ferase EZH?2 inhibitor that has a wide range of effects in
various human cancers. In recent studies, DZNep has also
been shown to have an impact on apoptosis in CRC cell
cultures (9). However, the relationship of AP-related genes
in DZNep-treated CRC cells remains to be elucidated.

The aim of this preliminary study was to assess the effect of
DZNep on the expression of the AP-related genes Beclin-1,
Ulk1, Ulk2 and Uvrag in HT-29 CRC cells.

MATERIAL and METHOD
Cell culture and DZNep treatment

HT-29 human colorectal adenocarcinoma cells (ATCC,
Manassas, VA, USA) were plated (3x10° cells/well)
into 6-well tissue culture plates (Corning, Corning, NY,
USA) with growth medium comprising high glucose
DMEM (Gibco, Waltham, MA, USA), 10% FBS (Gibco),
1X L-glutamine (Gibco), 1X NEAA (Gibco), and 1X
antibiotic-antimycotic (Gibco). The next day, 25 pM
3-Deazaneplanocin A hydrochloride (DZNep) (Sigma, St
Louis, MO, USA), an inhibitor of S-Adenosylmethionine-
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dependent methyltransferase, was added to the cells.
DZNep was removed from the cells after 4 days by
refreshing the media. The cells were maintained in a tissue
culture incubator at 37°C with 5% CO,,.

MTT (Cell Viability Assay)

HT-29 cells (10* cells/well) were plated into 96-well plates.
Following the application of 25 pM DZNep, MT'T solution
(Millipore, MA, USA) (5 mg/ml) was added into each well
on day 4. After incubation at 37 °C for 4 hours, the medium
was removed and DMSO was added into each well to
dissolve the purple formazan. Formazan absorbance was
measured at 570 nm. Based on the untreated control cells,
the percentage of viable cells was calculated by using the
absorbance values. The experiments were conducted with
three biological and three technical replicates. Statistical
analysis was carried out with Student’s t-test on the SPSS
19.0 program. Statistical differences between groups were
identified as significant at P<0.05.

Quantitative polymerase chain reaction

(qPCR)

Total RNA isolation was performed from DZNep-
treated and -untreated HT-29 cells 4 days after DZNep
application by using a Purelink RNA mini kit (Invitrogen,
Carlsbad, CA, USA) according to the manufacturer’s
directions. cDNAs were reverse transcribed from 2 pg
of DNase treated RNA by using a Maxima first strand
c¢DNA synthesis kit (Thermo Scientific, Waltham, MA,
USA) as per the manufacturer’s directions. cDNAs were
then analyzed by quantitative PCR in a Light Cycler 96
system (Roche, Basel, Switzerland). The qPCR mixture
was prepared as 20 pL. comprising KAPA SYBR FAST
gPCR master mix (KAPA Biosystems, Wilmington, MA,
USA), forward and reverse primers (Table I), and ~20 ng
of cDNA. qPCR conditions were as follows: 95°C for 3
min initial denaturation, 95°C for 10 s denaturation, 60°C
for 30 s anncaling/extension with 40 cycles performed
overall. Relative quantification was calculated with 2-44¢
and normalized to Beta actin expression. The results were
presented as relative expression level in HT-29 cells.

qPCR experiments were repeated for three times with
two technical replicates each time. Statistical analysis was
carried out with Student’s t-test on the SPSS 19.0 program.
Statistical differences between groups were identified as
significant at P<0.05.

This study is an experimental research study and was
carried out in a laboratory environment. No animal
material was used. The HT-29 human cell line used here
was purchased from ATCC. Therefore, the approval of the
ethics committee was not needed. In addition, the work
was carried out by the relevant authorities and no informed
consent was required.
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Table I: Primers used in gPCR.

Gene Forward Primer 5°-3’ Reverse Primer 5-3’
Beclin-1 TCCGGGCTCCCGAGG TTCCTCCTGGGTCTCTCCTG
Ulkl GTTCCAAACACCTCGGTCCT GGACCTGAAGACAAGGCAGAT
Ulk2 ATTGAGAGAAGACTGTCGGCG TCCCCTCTTCCTCACGTTCC
Uvrag GATCGAGATGAGCGCCTCC TAACAATGTTCCGGGCAGCA
Actb GCCTCGCCTTTGCCGA GGAATCCTTCTGACCCATGC
120,000 2,500
- 100,000 - 2,000 -
= )]
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o} C 1,500 -
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Figure 1: Cell viability assay (M'TT). Absorbance of DZNep treated and untreated HT-29 cells (right panel). Percentage of cell viability
(left panel) of DZNep treated and untreated HT-29 cells. Data are represented as mean value, (n=3).
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after DZNep application. Bar is 50pm.

RESULTS

DZNep application induced extreme cell death on the HT-
29 colorectal cancer cell lines and more than 50% of the
colorectal cancer cells were dead (Figure 1, 2A,B). DZNep
application significantly reduced the cell viability. However,
this application had no effect on AP gene expressions. To
investigate the relationships between AP and cell death,
we investigated the expression level of AP-related genes
(such as Beclin-1, Ulkl, UlkZ2 and Uvrag) in DZNep-treated

Akd Med J / Akd Tip D 7/ 2019; 5(3):521-525

Figure 2: Toxic effect of DZNep on HT-29 cell line. A) Control group, HT-29 cells with no DZNep application. B) HT-29 cells 4 days

and -untreated HT-29 cell lines by using quantitative real-
time PCR. The expression level of Beclin-1 was the smallest
while Ulkl and Uvrag expression levels were higher than
for Beclin-1, and Ulk2 had the highest expression level in
untreated HT-29 colorectal cancer lines. We demonstrated
that DZNep application did not change the expression
levels of Beclin-1, Ulkl and Ulk2 (p>0.05). However, the
expression level of Uvrag was increased in DZNep-treated
H'T-29 cells (p<0.05) (Figure 3).
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Figure 3: Expression of autophagy genes in HT-29 cell line in
the presence of DZNep.

DISCUSSION

AP has a critical role in cancer survival under mild
conditions (10, 11). In our study, we showed that Ulk/ and
Ulk2, which are essential for AP induction through their
kinase activity by phosphorylating Beclin-1 (12), are already
expressed at a moderate level in the HT-29 cell line.

This result suggests that AP is in progress at least partially.
Morecover, low level expression of Beclin-1 suggests that
Ulk/Atgl kinase activity might have other targets for AP
activation as Nazarco & Zhong stated (12).

Alterations in DNA methylation, histone modifications and
nucleosomal occupancies are silencing tumor-suppressing
mechanisms in cancer. DZNep non-selectively inhibits
histone methylation and also reactivates silenced genes in
cancer cells (13). EZH2, which is the target for DZNep, is
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