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Abstract

Background & Aims: Colorectal cancer is one of the most common cancers in the
world, with the third most common cancer in men and the second most common
cancer in women. According to the World Health Organization in 2018, 861,000
people died of colorectal cancer. Also, 1.8 million new cases of this cancer are
diagnosed annually. However, high mortality rates have been reported in colorectal
cancer but key factors in various aspects of the disease remain unknown. SIRT1
(silent information regulator 1) plays an important role in many physiological
processes, including metabolism, neuronal protection, senecence and inflammatory,
by staging histones and multiple transcription factors. However, the complex
mechanisms of SIRT1 signaling in tumors are not yet fully understood, as it acts as
both an oncogen and a tumor suppressor. On the other hand, it has been shown that
the Lnc-OC1 (IncRNA associated with ovarian cancer 1) gene inhibits cell
proliferation, colony formation, invasion and migration by inhibiting miR-34a, and
thus plays an incognito role in tumor formation. IncRNAs control various
physiological and pathological processes including transcription, translation,
chromatin alterations, cell cycle, cell differentiation, oncogen signaling pathways,
and tumor suppressor genes in cancer. Accordingly, much attention has been paid
to the role of IncRNAs in complex human diseases, including cancer. In SIRT1 3'-
UTR mRNA, a response element miR-34a was detected and several independent
studies have shown that miRNA inhibits mRNA translation by binding to 3'-UTR
SIRT1 mRNA, thereby reducing the amount of sirtuin protein in the cell. Given the
regulatory role of miR-34a in the expression of SIRT1 gene, the aim of this study
was to simultaneously evaluate the expression of Lnc-OC1 and SIRT1 expression
in tumor tissue of patients with colorectal cancer compared with healthy colonic
tissue.

Methods: In the present case-control study, the tumor tissue of 35 patients with
colorectal cancer (from Poursina Hakim Clinic in Salamat Town) and the healthy
tissue of each person's colon were sampled. All tissue samples (tumor and healthy)
were examined by a pathologist and approved according to the reported criteria. In
order to extract total RNA, trisol (Invitrogen) was used according to the protocol.
Then, in order to quantitatively evaluate the extracted RNA using a nanodrop
device (2000 Thermo), the amount of light absorption was measured at 260 to 280
wavelength (the concentration range of RNAs was 1.8-2). Also, for qualitative
analysis, the extracted RNA was electrophoresed on 1% agarose gel. On the other
hand, to study the expression of the desired genes, specific reciprocating primers of
each gene, after designing with Aligo version 7 and BLAST software on the NCBI
website, were synthesized by Pishgam Company. GAPDH gene was studied as a
housewife gene due to very small expression changes in colorectal tissue. After
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cDNA synthesis, the accuracy of cDNA synthesis was assessed using CR and
specific primers. Finally, the expression of Lnc-OC1 and SIRT1 genes in both
tumor and healthy tissue of each person was compared. GraphPad Prism and Excel
softwares were used to analyze the data and after confirming the normality of the
sample size with Shapiro test, T-test was used to examine the differences in gene
expression in tumor tissue of patients with colorectal cancer and healthy tissue. One
way ANOVA test was used to compare gene expression at different stages. Pearson
test was also used to examine the correlation between the expression of the genes in
this study. It should be noted that in all statistical calculations, p value less than
0.05 was considered as a significant level. In all stages of this research, codes of
ethics of research and publication have been observed. This research has been
approved by the ethics committee of Shahrekord Azad University with the code
IR.IAU.SHK.REC.1399.037.

Results: In the present study, the expression of Lnc-OClgene in tumor tissues was
significantly increased compared to healthy tissue (p=0.002). In contrast, the
expression of the SIRT1 gene in healthy tissues showed a significant increase
compared to tumor tissue (p<0.0001). Thus, in colorectal cancer, the expression of
the Lnc-OClgene appears to increase and the expression of the SIRT1 gene
decreases. Although the expression of these two genes in tumor tissue has a positive
correlation, but this expression correlation is not significant. Also, the results of this
analysis showed that the expression level of these genes did not change
significantly at different stages of the disease. ROC diagrams for changes in SIRT1
and Lnc-OCl1 gene expression showed that SIRT and Lnc-OC1 genes can be used
as independent variables to differentiate patient tissue from healthy and can help
predict the likelihood of cancer.

Conclusion: It seems that in colorectal cancer, increased Lnc-OC1 gene expression
is associated with decreased SIRT1 gene expression, which, if confirmed in larger
studies, could be a therapeutic target in colorectal cancer.
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ROC curve: ROC of Paired t test data for SIRT1

100

80

N

z 60

& AUC=0.9984

£ 40 pvalue<0.0001
2] 95%confidence

Interval=0.9940to 1.000

0 20 40 60 80 100
100% - Specificity%

BN

(YOYYT) o,ls s

,Lee ,o miR-34a/c i 4 4> g5 b addlas ol o
slcdl jo a5 o)l vg>g JUasil wl SIRTT 5 ol
Slge o JLss @ 9 Lne-OC1 oLy ial381 b (s 9005
sleools U as” b iul38l SIRTT )Ly aniR-34a/c
2l Slgten aslllas oy

= Jsb 05 Olaze an L sl &S SIRTT
O L bad o slacsjlom )0 (oot (i 0l (B

http://rjms.iums.ac.ir

2N ol B (59095 sl Jokw & ylos 5 o2l
Lnc- &5 ol aS ols (lis mules 50 ol iagh
ol b b awslin )0 (6 9095 slacdl 0 OCI
ol a8l islisl (o value=+/+Y) g lo gae &g

Lne-OC1 54551 (i aS o0 olgidn (pimed
a5 0 9 (VF) ail o miR-34a/c ,Lgo 5l 35U
<z |, SIRTI alo> 5l miR-34a/c Bua slay;

Ol Céyin 5 (2ly)9095 j0 oS wad 0 I8 5L

WA e V) o)l TV ooys5 gjly ySiisjs pglealan


http://rjms.iums.ac.ir/article-1-6253-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-03-12 ]

JES 1535 ol il 3 SIRTL 4 LNC-OCT (el ol puss

Ol g Nie Y11 Jluw j0 (YF) 09l aid 5 s
35 ole 69y » ol ;56 9 miR-34a a5 axsls bl
sbadobw p2led 5 )2l (RalS & e SIRTI
QAT )3 (et G Wl o0 005 (oo Sl
(YY) asl asls Sleys oyl s o dbs
asols Hlas Ve oA Jlo yo o)L,Kee 9 Yamakuchi
i MRNA SIRTI 5o miR-34a I3l | o5
Ol 9 993 slto ] dez i aSl 0T
Ole o Olalllas o Cmiboe ol 2 2
e SIRTT Eass yally Blanl b 5 SIRTI (ys5s.

igd (o) 59 P53

slecdl o Lnc-OCI 5 ol pol> udgh 0

o3l gyls gixe jsb 4 el Sl 4 s (55055
o Comd ol glacdl o SIRTT 5 olo 9 a8L
s g ol s ghlo mae alS (69095 L
Lne- 55 olsy 33l JUSS 135S ol 3 iy 50
L aS 053 o0 ol et SIRTI 5 oyl ialS' L OCI
Bad SO ol 4 Wil so g Slallas jo 0l

3k grhae JUS,elsS Gl yo (Sleys

whlpiig g DCooguxo
= 6)Sen pac adlllas (pnl Codgase (o
APV WA KNV DT o] INYVOX S A S DOw
45 090 )b paiged o)lse 3l plusbsl pas g bl l
3,5 oo axlge JSiw Ll ladiges slaws iuls8l 1S
Ol 050 o0 Sloiin g% (nl @l @ axgi b
S,y J_'>‘).o W SIRTI ¢ Lnc-OC1 sl iyy olo
05,5 oy i b o ple g JUS 6058 oy
Sl slacnY ol (ol lo awolie b (rizeen
o Ll oy Sdee (Lo i sla Joho a1 s Sl s
sdel Cwd 4 il 4 ax il piad Dgd iy p
3 i e SIRTIT (11559 e 99 o0 Sloidn

=

O 350

I ol o
L o,S e ol5T olKils M aneS o iagh ol

AR g M) o)les TV o555 15l pSaisja mgle alan

19

Lol Bype — B8 sl lom 5 ¥ g9 cobis Jio
OSen $i9 9] wo o Slee s 4 uized 0S oo
sl acaly s bl o ol w Eoams yd Sl
5 2l 10 03 o=l i Jls ol L (V)
el JES 355 ol e o Sty
9 4z Ol Gl b yw dlox 5l alisee o500
syegs 00 Wl Sl lsie 4y po JUS )lsS ol e
SLaBLS ol el ool (Byme j5055 SosS s o
3 SIRTI s g8ly 10 45 sl 0 g 4isS )

e S 30 ol Gl g an a s ol 9098

OV bl ol v g S o b o
as adols lai Ve e A Jlo o o) Ken 4 Firestein
(JLsé ¢ p,-3) b-catenin o, S aloule b SIRTI
slac b s oo b a a4y oyl 0,5 il
S P Cpdn e e eS|y ol transactivatioan
30 695,29y i b-catenin g.las L SIRTI
iy 5 a5 o ] JIS 5158 ol s sl ok
2 e (VV) &S oo 6 S gl JUS 555 Gl s
So)lo L SIRTI 45,5 Jlad ol asine Yo V7 Jlo
o sl Jslw jo |y NF-kB ,.. xesveratrol
MMP-9,) Q—| Cowd ol Slaal g oS o s yolsS
oealS asls s bl g ples o a5 (CXCR4
ad ools HLas YNV Jle o Liwl) faen jo 0l o0
OeiSgym) AP-1 iy s 0,5 alawls LSIRTI oS
03,5 Jlow |, MIR-15b-5p Lo (s gis, oaisS Jled
23155 ol 095055 @231 liee i (o g
oalS Ay p e a5 a0l e iulidl ) lalSTA
V) 08,5 oo Sy sl Jobo p2les 5 &2 lie
59,k Sligan ol asllas b Sldlas ol auls
3 SIRTT (659095 595 s (il 00iiS 005
Vo gl yoaibioe JUS,dsS ol ool
SIRTI 5 olos =) » Lo o,Le2 g Chosokabe
bwg SIRTI (5 s <o pw a5 ool Lis
e oJsl 2S5 5 iy alS  ssiRNA
SIRTT )l Gwizad 29000 Jobw o2l 9 &2 los
25 Sl (San g Cunsl po il 51 2 oS Ly T 0
OS5 il aBls (i poS s3] w2l g IS

2 58 lwe sl ey sl Baa S sanl o ol

http://rjms.iums.ac.ir



http://rjms.iums.ac.ir/article-1-6253-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-03-12 ]

Res. 2017;77(15):3965-81.

11.Cho S-H, Jeon J, Kim SI. Personalized
medicine in breast cancer: a systematic review. J
Breast Cancer. 2012;15(3):265-72.

12. Hanahan D, Weinberg RA. Hallmarks of
cancer: the next generation. Cell. 2011;144(5):646-
74.

13. Firestein R, Blander G, Michan S, Oberdoerffer
P, Ogino S, Campbell J, et al. The SIRT1 deacetylase
suppresses intestinal tumorigenesis and colon cancer
growth. PloS One. 2008;3(4).

14. Yamakuchi M, Ferlito M, Lowenstein CJ. miR-
34a repression of SIRT1 regulates apoptosis. Proceed
Natl Acad Sci. 2008;105(36):pp. 13421-6.

15. Ren NS, Ji M, Tokar EJ, Busch EL, Xu X,
Lewis D, et al. Haploinsufficiency of SIRT1
enhances glutamine metabolism and promotes cancer
development. Curr Biol. 2017;27(4):483-94.

16.Qin J, Liu Y, Lu Y, Liu M, Li M, Li J, et al.
Hypoxia-inducible factor 1 alpha promotes cancer
stem cells-like properties in human ovarian cancer
cells by upregulating SIRTI expression. Sci Rep.
2017;7(1):1-12.

17. Sun LN, Zhi Z, Chen LY, Zhou Q, Li XM, Gan
WIJ, et al. SIRT1 suppresses colorectal cancer
metastasis by transcriptional repression of miR-15b-
5p. Cancer Lett. 2017;409:104-15.

18. Vester D, Lagoda A, Hoffmann D, Seitz C,
Heldt S, Bettenbrock K, et al. Real-time RT-qPCR
assay for the analysis of human influenza A wvirus
transcription and replication dynamics. J Virol
Methods. 2010;168(1-2):63-71.

19. Ferns R, Nastouli E, Garson J. Quantitation of
hepatitis delta virus using a single-step internally
controlled real-time RT-qPCR and a full-length
genomic RNA calibration standard. J Virol Methods.
2012;179(1):189-94.

20. Ling D, Salvaterra PM. Robust RT-qPCR data
normalization: validation and selection of internal
reference genes during post-experimental data
analysis. PloS One. 2011;6(3).

21. Berkman SJ, Roscoe EM, Bourret JC.
Comparing self-directed methods for training staff to
create graphs using Graphpad Prism. J Appl Behav
Analys. 2019;52(1):188-204.

22. Calliess T, Bauer K, Stukenborg-Colsman C,
Windhagen H, Budde S, Ettinger M. PSI kinematic
versus non-PSI mechanical alignment in total knee
arthroplasty: a prospective, randomized study. Knee
Surgery, Sports  Traumatology, Arthroscopy.
2017;25(6):1743-8.

23. Touret F, Gilles M, Barral K, Nougairede A,
van Helden J, Decroly E, et al. In vitro screening of a
FDA approved chemical library reveals potential
inhibitors of SARS-CoV-2 replication. Sci Rep.
2020;10(1):1-8.

24. Yuan JM, Shi XJ, Sun P, Liu JX, Wang W, Li
M, et al. Downregulation of cell cycle-related

http://rjms.iums.ac.ir

SBgdosms lug ys 5 Sl dlis dus yo

odusy ez 4 IRIAU.SHK.REC.1399.037 o5

JLS-A I YRV

4 o)l (bl )5 4l (LL 5l ad S g ()
Sl5T o8 tils ;o VYFY -8 ¥AVY « o A Gocao o,lad
)‘ 4.1.._»..45 u;..\.’ WJ‘ 0Ju [al.’>r_>‘ o;).eﬂ -.\:>‘5 LS‘DL“‘
Sl 6, g o=l bl je a5 ol Bl ples
Dl oo () Sl dlosas

References

1. Bahrami A, Houshyari M, Jafari S, Rafiei P,
Mazandaranian M, Hekmatdoost A, et al. Dietary
patterns and the risk of colorectal cancer and
adenoma: a case control study in Iran. Gastroenterol
Hepatol Bed Bench. 2019;12(3):217.

2.Zhao J, Sawo P, Rensen SS, Rouflart MM,
Winstanley A, Vreuls CP, et al. Impact of
chemotherapy-associated liver injury on tumour
regression grade and survival in patients with
colorectal liver metastases. HPB. 2018;20(2):pp. 147-
54.

3. Ambe PC, Godde D, Storkel S, Zirngibl H,
Bonicke L. Extra nodular metastasis is a poor
prognostic factor for overall survival in node-positive
patients with colorectal cancer. Int J Colorec Dis.
2018;33(4):403-9.

4. Wei MM, Zhou GB. Long non-coding RNAs and
their roles in non-small-cell lung cancer. Genom
Proteom Bioinforms. 2016;14(5):280-8.

5. Achour C, Aguilo F. Long non-coding RNA and
Polycomb: an intricate partnership in cancer biology.
Front Biosci (Landmark edition). 2018;23:pp. 2106.

6. Nitsche A, Stadler PF. Evolutionary clues in
IncRNAs. Wiley Interdisciplinary Reviews: RNA.
2017;8(1):e1376.

7. Nojima T, Tellier M, Foxwell J, de Almeida CR,
Tan-Wong SM, Dhir S, et al. Deregulated expression
of mammalian IncRNA through loss of SPT6 induces
R-loop formation, replication stress, and cellular
senescence. Mol Cell. 2018;72(6):970-84. ¢7.

8. Tao F, Tian X, Lu M, Zhang Z. A novel IncRNA,
Lnc-OCl, promates ovarian cancer cell proliferation
and migration by sponging miR-34a and miR-34c. J
Gene Genom. 2018;45(3):137-45.

9. Wang H, Fu Z, Dai C, Cao J, Liu X, Xu J, et al.
LncRNAs expression profiling in normal ovary,
benign ovarian cyst and malignant epithelial ovarian
cancer. Sci Rep. 2016;6:38983.

10. Bhan A, Soleimani M, Mandal SS. Long
noncoding RNA and cancer: a new paradigm. Cancer

WA e V) o)l TV ooys5 gjly ySiisjs pglealan


http://rjms.iums.ac.ir/article-1-6253-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-03-12 ]

JES 1535 ol il 3 SIRTL 4 LNC-OCT (el ol puss

proteins in ovarian cancer line and cell cycle arrest
induced by microRNA. Int J Clin Experim Med.
2015;8(10):18476.

25. Hwang CI, Matoso A, Corney DC, Flesken-
Nikitin A, Korner S, Wang W, et al. Wild-type p53
controls cell motility and invasion by dual regulation
of MET expression. Proceed Natl Acad Sci.
2011;108(34):14240-5.

26. Chosokabe M, Noguchi A, Hoshikawa M,
Masuzawa M, Takagi M. SIRTI expression is
associated with cell proliferation in angiosarcoma.
Anticancer Resh. 2019;39(3):1143-50.

27.Nie D, Fu J, Chen H, Cheng J, Fu J. Roles of
microRNA-34a in epithelial to mesenchymal
transition, competing endogenous RNA sponging and
its  therapeutic potential. Int J Mol Sci.
2019;20(4):861.

\A


http://rjms.iums.ac.ir/article-1-6253-fa.html
http://www.tcpdf.org

