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و  يمهار رشد سلول ين بر رويديتيآزا س – 5 ياثر دارو

 ه يسرطان ر A549 يرده سلولالقاء آپوپتوز در 
 

  *يدون کاوسيفر ، يجهرم يمعصومه سنائ
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:يروش بررس

A549

MTTPCR
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p16INK4a, and p15INK4b
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 مقدمه

DNA

(miRNA) RNA

DNA

DNMTDNA

DNMT1, DNMT2, DNMT3A, DNMT3B and DNMT3L

DNA

5- azacytidine (5-aza-CR, Vidaza) and 5-Aza-2'-

deoxycytidine (5-AZA-CdR, Decitabine) 

5-aza-CR

 

YAP C Panc-89 

curcumin

yeloid leukemiaM 
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A549

A549

 

    يروش بررس

DNMT1, DNMT3A, DNMT3B

p14ARF, p16INK4a, and p15INK4b

A549

DMEMDulbecco’s Modified Eagle Medium)(DMEM) 

FBS

(MTT)trypsin-EDTA

DMEMVAnnexin V

(PI)

Sigma

DMSO

PBS

 MTT

DMSO

 .

DMSO

PBS

                                                           
1- Cell Bank of Iran-Pasteur Institute  
2- Dulbecco’s Modified Eagle Medium (DMEM) 
3-Fetal Bovine Serum(FBS)  
4-Penicillin G Sodium, Streptomycin Sulfate and 
Amphotericin B  
5-3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 
bromide (MTT) 
6-Trypsin-EDTA Solution (trypsin-EDTA) 
7- Annexin-V-(FITC) 
8-Propidium Iodide(PI)  
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FACScanTM flow cytometer

A549

RNA

RNeasy mini kit

DNARNA 

RNase-free DNase

RNA

BioPhotometer

RevertAid™ First Strand cDNA Synthesis Kit

RNAcDNA

Real-time RT-PCR

GAPDH

PCR

Denaturation

Annealing

Extension

(∆∆Ct)

(GraphPad Software)

 

 مربوطه ياستفاده شده و رفرنس ها يمرهايپرا يتوال : 1جدول

Primer Primer sequences (5' to 3') Reference 

DNMT1 

Forward 

Reverse 

 

GAG GAA GCT GCT AAG GAC TAG TTC 

ACT CCA CAA TTT GAT CAC TAA ATC 

 

DNMT3a 

Forward 

Reverse 

 

GGA GGC TGA GAA GAA AGC CAA GGT 

TTT GCC GTC TCC GAA CCA CAT GAC 

 

DNMT3b 

Forward 

Reverse 

 

TAC ACA GAC GTG TCC AAC ATG GGC 

GGA TGC CTT CAG GAA TCA CAC CTC 

 

p14
ARF

 

Forward 

Reverse 

 

GTGGGTTTTAGTTTGTAGTT 

AAACCTTTCCTACCTAATCT 

 

p15INK4b 

Forward 

Reverse 

 

AAGCTGAGCCCAGGT CTCCTA 

CCACCGTTGGCCGTAAACT 

 

p16INK4a 

Forward 

Reverse 

 

CCCGCTTTCGTAGTTTTCAT 

TTATTTGAGCTTTGGTTCTG 

 

GAPDH 

Forward: 

Reverse: 

 

AAC GTG TCA GTO GTG GAC CTG 

GGG TGT CGC TGT FGA AGT 
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  ها افتهي

MTT

p<

p<

p<

DNMT1, DNMT3A, and DNMT3B

p14ARF, p16INK4a, and p15INK4b

و  10، 5/7، 5، 5/2، 1مختلف ) يها با غلظت نيديتيآزا س ـ 5 يبا دارو A549 يه رده سلوليزنده در سرطان ر يها ن سلولييجه تعينت : 1شکل 

 ،شده بودند درمانکرومول( يم 20

p<



–
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ند. شد درمانکرومول( يم 5 )نيديتيآزا س ـ 5 يبا داروکه  A549 يه رده سلوليدر سرطان ر کيآپوپتوت ين سلول هاييجه تعينت: 2شکل

p< 

 يه رده سلوليدر سرطان ر DNMT1, DNMT3A, DNMT3B, p14ARF, p16INK4a, and p15INK4b يژن ها ان ين بييجه تعينت :3شکل 

A549  شدند.  ماندرکرومول( يم 5) نيديتيآزا س ـ 5 يبا داروکه

DNMT1, DNMT3A, and DNMT3B

p14ARF, p16INK4a, and p15INK4b

p<  
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 DNMT1, DNMT3A, DNMT3B, p14ARF, p16INK4a, and يان ژن هايب يکرومول بر رويم 5) نيديتيآزا س ـ 5 ياثر دارو :2جدول

p15INK4b  )يدر رده سلول A549. 

Cell line Gene Drug Dose (μM)  Duration (h) Expression P-value 

A549 DNMT1 5-AZA-CdR  5 24 0.6 0.001 

A549 DNMT1 5-AZA-CdR  5 48 0.54 0.001 

A549 DNMT3a 5-AZA-CdR  5 24 0.56 0.001 

A549 DNMT3a 5-AZA-CdR  5 48 0.52 0.001 

A549 DNMT3b 5-AZA-CdR  5 24 0.62 0.001 

A549 DNMT3b 5-AZA-CdR  5 48 0.57 0.001 

A549 p14ARF 5-AZA-CdR  5 24 2.2 0.001 

A549 p14ARF 5-AZA-CdR  5 48 2.7 0.001 

A549 p15INK4b 5-AZA-CdR  5 24 2.5 0.001 

A549 p15INK4b 5-AZA-CdR  5 48 2.8 0.001 

A549 p16INK4a 5-AZA-CdR  5 24 2.4 0.001 

A549 p16INK4a 5-AZA-CdR  5 48 2.9 0.001 

 

 

 
 

 بحث 

DNA

DNA

DNMT1, DNMT3A, DNMT3B

p14ARF, p16INK4a, and p15INK4b

DNA

P16

DNA
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DNA

HT-116

OCUM-2M, OCUM-12, KATO-IIIMKN-74

P16H 719 

 H23 

P16

Ma-10, H20, Ma-1, H841

P16HePG2

HeP3B2

P15

INK4

p14ARF, p15INK4b, p16INK4a, p18INK4c, and 

p19INK4d

(cyclin-dependent kinase inhibitors, CKIs) 

INK4CIP/KIP

CIP/KIP  (CIP/KIP Family)

p21Cip1/Waf1/Sdi1, p27Kip1, and p57Kip2

INK4

DNA

CIP/KIP

LS 174T

DNA

CIP/KIP

LS 180

CIP/KIP

CFPAC1

p14ARF, p16INK4a p15INK4b

DNA

DNA

DNMT1, DNMT3A, and DNMT3B

p14ARF, p16INK4a, and p15INK4b
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 يگير جهينت

DNMT1, DNMT3A, and DNMT3B

p14ARF, p16INK4a, and 

p15INK4b

DNA

 ر و تشکريتقد
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Abstract 
 

 
Background & aim: Lung cancer is one of the most important causes of cancer death. Epigenetic 
changes include; DNA methylation, histone distillation, and microRNA can lead to the silencing of 
cancer-suppressing genes, resulting in cancer. The aim of this study was to determine the effect of 
5-azacitidine on lung cancer. 
 
Methods: The present laboratory study was conducted in 2019. 300,000 cells were selected for 
each experimental group. Lung cancer cells of class A549 were treated with 5-azacitidine and the 
cell viability; apoptotic cells and gene expression were evaluated by MTT, flow cytometry and PCR, 
respectively. Data were analyzed using one-way ANOVA and t-test. 
 
Results: The results indicated that 5-aza cytidine significantly inhibited cell growth, induced 
apoptosis, decreased expression of methyltransferase DNA genes (DNMT1, DNMT3A and 
DNMT3B) and increased expression of pKA kinase inhibitors of pK4, pK4-dependent kin of pIN-14. 
 
Conclusion: 5-Azacitidine could increase the expression of tumor-inhibiting genes and induce 
apoptosis in lung cancer cells by inhibiting the expression of methyltransferase genes. The 
percentage of apoptotic cells after 24 and 48 hours was 8.89 and 54.7, respectively (p <0.001). 
The maximum rate of apoptosis was observed after 48 hours. 
 
Keywords: 5-AZA-CdR, DNA methyltransferases, Tumor suppressor genes, Lung cancer 
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