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Figurel. Image of the Aktl gene.
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Figure2. Electrophoresis of PCR products on 2% agar gel.
Heterozygous individual (GA), homozygous individual for allele
A (AA), homozygous individual for allele G (GG).

YE 55 S e sl sE (5,555 65 Ol 1 L8 OV s
Cond s Dlen WY 3 5 A ey 800 A 38 Jlen
3 o) 308 (6,805 slew YV 5 e 58 byl LB Lol
s o8 Olbegs S 51 LETY 53 Glegs sl Ols 5l 2ol
s, g 93 BN 3 5 o e o AT 3 izl
Sl ome bL Ol Clasein adlas Lsg j3e 5 S 53
038 8 LAA 5 GA 5 GG glacs sl Sl mis o
Coos A 308 (6,855 (i (e oos S e A
Ol geg a5 o B 5 T e 309 (5500
SLod 55 Glld mis b s o3Il o Ll (M 5aer) sl
s ol Cledbl il sy (gls ey L FHCPW
A 33 GG Css el s wsed Av 5l B OA

55 5 EVVAo,0) Jlen) 5 GA 5 55 (Yoo ,5) ke

oot T



https://dor.isc.ac/dor/20.1001.1.25885073.1399.9.2.1.6
http://gebsj.ir/article-1-341-en.html

[ Downloaded from gebgj.ir on 2026-02-02 ]

[ DOR: 20.1001.1.25885073.1399.9.2.1.6 ]

SIS 5 SO IS X ) 2

0L 5 SeS (s sihas

S JSs ki LU e p 4 sals o5 b
sanie el e & Sl lax il L AKEL 0 rs1130233
Wlosls OLES L a1 lastls a5y 0 Ol oo e S|
ol ad 28 L anslie 5o Oliles Ol s JSG dr (pl
el odis b (Bl o sslee e s s a0l g SV

ISt a8 el o esls O anlllae G s Jle (o

HUNg ) 552 s p 50 SLsSGle Sisie p gl o 151130233
505 ol Kt s sme bl i (et al. 2012
Wang et al. ) s SO odaliv slS 555 o Dol st 2153l
Lo okl el pwy Gb (20105 Taheri et al. 2014
AT e Sl K Olge 4 Ll5 e 151130233 IS
Kim et al. ) 5, 13 eslizal 3550 4y Ol 3 odias
A L bLogl ey Ol s el ok (2012
O 5 o ,SL Ol e« Sl e 51530 L 151130233
4 4= L .(Avan et al. 2014; piao et al. 2015 ) >4 odxs
51130233 IS dim LLisl 555 o slgning e ol dalllas
3 e 3130 1 i Sk a3 A5 sl ses 4 Ml b
5,8 15 e 550 5 5ES Cilie LIS 5 piamen 5 oIl
Sy xinsilico Jdss 5 a5 5leslenal bzl gla ou )y
g el dde S ke )

LBl 53 dlles s ol e IS (g S e
&Ml e L rs1130233 (726 G/A) Aktl ISids sl es
OF @b b Ol o dlad a3 dds s Ol
5 oSSl mis 02 Gl Solel Gl &S sl olis
s130 5 Olles o 151130233 (726 G/A Sl sla I
A4S by L asn cnl sbeesls syl s J S
& Sl slaasad s AKEL 03 (726 G/A) rs1130233 IS
foamg Ll sl 50 0l o Jled s A8 O e
51130233 (726 Jals AKEL 05 ISt canlllas ol il
SHa,8 By s anw s (o ot (S 53 Ll 5 s GIA)
pde sdas 0L 5o In silico sla JJows 5 a5 AL e

5 ey S Sl Sl eslizal b 0Ll sl S s
(rs1130233 Aok iU pde olins OLES ol s cu
b w8 s Sk 5 Lltlays (726 GIA
Colusl Sl gladae 5 b 51 181130233 S
rs1130233 JSidor Oss 85050 Lol ow ie fathmm

Sl OLES (olew 3wl 5 S150W s s

2
SUAKIL 05 ol Llg e AKEL 05181130233 JSCs e
g gl by Ol Sd iy sl s 4D g3 5 anilS
Lor ey S Lol dadlae il atils 28 Ol s
i bl Lis,s pes & Ok L 151130233 IS
535 Ol gl aw OU5 o A, slaoses gl Sl
s Obe g 03 1 et et A MGk Ol o
o3P ol eols 0L aalllas 5 50 131 55 50 5 a5 4l
s Ol &S oy e Sl ple 4 Cold S e
Sols s BLol .l WSy 5 e, se s ¢L<‘A 393 LRSS
Jols s ol 5 b s S b LSS il o
248§ S 03 i Ses B G ge g S 3 e p 5
el s F P T O $S58 S (A
5 sy 15 om oblae BLEI Ll Lt etalin S5

(p<00459) Sl S 9 )}A}S e)".)u'\

Sl ols Olas 181130233 (726 G/A) JSCaer aadlks
Ol s 40 Mies Osles 038 53 8 53 GG &S se0 553
Ll ap GA 5 AA ol 5l mie Jlo sl 5 55,0
0L 58 5 slag 313 e AA 5 GA GG o 55 35
3 e a3 Ole o Lo 5l DS L8 Jlslb sas
AL e 55 nl mis om ol DL 5 s Dler
cphinsilico s 5 4 35 esls 0L J xS 5 Sl
U 151130233 JSE din U s dies 0L axles
ol B e e pde 5 s i 3 Shes 5 izl RNA

[ oo s Seieshon


https://dor.isc.ac/dor/20.1001.1.25885073.1399.9.2.1.6
http://gebsj.ir/article-1-341-en.html

[ Downloaded from gebgj.ir on 2026-02-02 ]

[ DOR: 20.1001.1.25885073.1399.9.2.1.6 ]

0L 5 S (g sikae

SIS 5 SO IS X ) 2

&Ll

Avan A, Avan A, Le Large TY S, Mambrini A, Funel N,
Maftouh M,Ghayour M, Cantore M, Boggi U, peters G
J, Pacetti P, Giovannetti E. 2014. AKT1 and SELP
polymorphisms predict the risk of developing cachexia in
pancreatic cancer patients. PLoS ONE 9:e108057.

Bond G L W H, Levine A. 2005. A single nucleotide
polymorphism in the MDM2 gene: From a molecular and
cellular explanation to clinical effect. Cancer Research 65:
5481-5484.

Burman KD, Wartofsky L. 2015. Thyroid Nodules. The New
England Journal of Medicine 373:2347-2356.

Delorme S, Raue F. 2015. Medullary Thyroid Carcinoma:
Imaging. Recent results in cancer research 204:91-116.

Gokmen-Polar Y, Vladish | T, Neelamraj Y, Janga S C,
Badve S. 2015. Prognostic impact of HOTAIR expression is
restricted to ER-negative breast cancers. Scientific Reports
5:1-6.

Gonzalez F J. 1995. Genetic polymorphism and cancer
susceptibility. Fourteenth Sapporo Cancer Seminar. Cancer
Research 55:710-715.

Hicklin D J, Ellis L M. 2005. Role of the vascular endothelial
growth factor pathway in tumor growth and angiogenesis.
Journal of Clinical Oncology 23:1011-1027.

Huang G, Redelman-Sidi G, Rosen N, Glickman M S, Jiang
X. 2012. Inhibition of mycobacterial infection by the tumor
suppressor PTEN. Journal of Biological Chemistry 287:196-
202.

Jemal A, Bray F, Center M M, Ferlay J, Ward E. 2011.
Forman D: Global cancer statistics. A Cancer Journal of
Clinicians 61:69-90.

Kim M J, Kang H G, Lee SY, Jeon H S, Lee W K, Park J Y,
Lee EB, Lee JH, ChaS I, KimD S, Kim C H, Kam S,
Jung T H, Park J Y. 2012. AKT1 polymorphisms and
survival of early stage non-small cell lung cancer. Journal of
Surgical Oncology 105:167-174.

Liu Y, Su L, Xiao H. 2017. Review of factors related to the
thyroid cancer epidemic. International Journal of
Endocrinology https://doi.org/10.1155/2017/5308635.

Moley J F. 1995. Medullary thyroid cancer. Surgical Clinics of
North America 75:405-420.

Navarro Silvera S A, Miller A B, Rohan T E. 2005. Risk
factors for thyroid cancer: a prospective cohort study.
International Journal of Cancer 116:433-438.

Pacini F, Castagna M G, Cipri C, Schlumberger M. 2010.
Medullary thyroid carcinoma. Clinical Oncology 22:475-
485.

Piao Y, Li Y, Xu Q, Liu J-w, Xing C-z, Xie Xd, Yuan Y. 2015.
Association of MTOR and AKT gene polymorphisms with
susceptibility and survival of gastric cancer. PLoS ONE
10:20136447.

Popoveniuc G, Jonklaas J. 2012. Thyroid nodules. The Medical
clinics of North America 96:329-349.

Safavi A, Azizi F, Jafari R, Chaibakhsh S, Safavi AA. 2016.
Thyroid cancer epidemiology in Iran: a time trend study.
Asian Pacific Journal of Cancer Prevention 17:407-412.

Stracquadanio G, Wang X, Wallace M D, Grawenda A M,
Zhang P, Hewitt J, Zeron-Medina P, Castro-Giner F,
Tomlinson. 2016. The importance of p53 pathway genetics
in inherited and somatic cancer genomes. Nature Reviews
Cancer 16:251-265.

Taheri M, Yousefi K, Naderi M, Hashemi M. 2014. Genetic
variation in Aktl and risk of tuberculosis among Iranian
population. Health Scope 3:€16243.

Wang X, Cao Z, Jiang J, Zhu Y, Dong M, Tong A, cheng X.
2010. AKT1 polymorphisms are associated with
tuberculosis in the Chinese population. International Journal
of Immunogenetics 37:97-101.

Whibley C, Pharoah D P, Hollstein M. 2009. p53
polymorphisms: cancer implications. Nature Review.9:95-
107.

Zhang X, Chen X, Zhai Y, Cui Y, Cao P, Zhang H, Zhihao
W, Peiyao L, Lixa Y, Xia X, Fuchu H, Ganggiao Z. 2014.
Combined effects of genetic variants of the PTEN, AKTL,
MDM2 and p53 genes on the risk of nasopharyngeal
carcinoma. PLoS ONE 9:¢92135

yaa uw)sﬁb/r O)M/Wa)ja/w.jw|3d¢ﬁjww -


https://dor.isc.ac/dor/20.1001.1.25885073.1399.9.2.1.6
http://gebsj.ir/article-1-341-en.html

[ Downloaded from gebs.ir on 2026-02-02 ]

[ DOR: 20.1001.1.25885073.1399.9.2.1.6 ]

eSS S 5 SO S e )

Genetic Engineering and Biosafety Journal
Volume 9, Number 2
2021

Study of rs1130233 (726 G/A) polymorphism of Aktl gene in thyroid

tumor susceptibility in the northwest of Iran

Reza Mostafavie Kanani, Naser Pouladi and Simin Namvar Aghdash *

Departement of Biology, Faculty of basic Sciences, Azarbaijan Shahid Madani University, Tabriz, Iran

*Corresponding Author, Email: siminnamvar2@gmail.com

Abstract

AKT1 gene, plays an important role in controlling cell survival and apoptosis and is
therefore considered an effective factor in thyroid tumors, which is one of the most
common tumors in Iran. Single nucleotide polymorphisms in rs1130233 (726 G / A) of
Aktl gene may be involved in the development and progression of cancer or response to
treatment. In this study, the association of rs1130233 (726 G / A) polymorphism with a
predisposition to thyroid tumor in northwest of Iran was investigated. In this study, 80
patients with thyroid tumors and 106 healthy individuals were evaluated in a case-control
study. Polymorphic (726 G / A) rs1130233 genotypes of Aktl gene were determined by
Tetra-ARMS PCR and compared and analyzed. Significant difference was not observed
between the distribution of these genotypes in the patient and control groups. There was a
significant relationship between genotype type and tumor size (P> 0.05). These findings
suggest that rs1130233 polymorphism (726 G / A) has no effect on thyroid cancer
susceptibility in northwest of Iran but may contribute to the relative risk of developing
thyroid tumors.
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