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Abstract. Lung cancer is the fifth most common cancer in Iran, with rates of 4.7 to 9.2 per 100 thousand populations.
Despite the low incidence, survival is not promising. Using biological markers could lead to longer survival rate in
patients due to early diagnosis. In this study, we evaluated the association of SNP rs11614913 in mir-196a2 with risk of
non-small cell lung cancer (NSCLC) in population of southern Iran. SNP rs11614913 in miR-196a2 was assayed in 95
lung cancer patients and 100 controls. The extracted DNA from peripheral blood was amplified using specific primers
followed by Taal digestion. Based on the nucleotide base in this SNP (T or C) two different patterns were produced. In
case of T, two bands (187bp and 196bp) and in case of C just one band (383bp) was generated. Analysis of
electrophoretic pattern of digestion products revealed that the frequencies of C allele for SNP rs11614913 miR-196a2
were 0.695 in patients and 0.76 in controls. The statistical analysis indicates the presence of Hardy-Weinberg
equilibrium between the two alleles in the population studied (p>0.05). Based on the results in this study, no significant
association between SNP rs11614913 and susceptibility to NSCLC was found. However, male participants who possess
TCITT genotypes showed high risk for NSCLC compared to those possessed CC genotypes.

Keywords. micro RNA, non-small cell lung cancer, SNP


mailto:tahmaseb@khu.ac.ir
mailto:tahmaseb@khu.ac.ir
http://dx.doi.org/10.21859/acadpub.nbr.3.1.15
https://dor.isc.ac/dor/20.1001.1.24236330.1395.3.1.2.6
https://c4i2016.khu.ac.ir/nbr/article-1-2570-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.24236330.1395.3.1.2.6 ]

[ DOI: 10.21859/acadpub.nbr.3.1.15]

16/\¢

Pishva et al. Gene polymorphism rs11614913

rs11614913 o5 o yen LS 51 5h

A obbs b T Soer w5 WSNP Ll
6 s Calies sl len 4 313 el s il g e Ol e

S edia |y Cuxe

VA=Y o550 Job a otiSAS 8 ¢S S RNA miRNA
YUTR 4 Jlast 5o b3l 1y 05 ol duT 3 a8 Sl U5 1S
SIS A Al a4 sylee S 55 L O'UTR odes 5b @)
b a5 5 (68 sl o 5 S o a5 (5as MRNA
o) pesde (Filipowicz et al., 2008) & 4i 0 0T als”
ks MIRNA oy s Aol 457 205 5o Ll e
o) g 5n 0055 slatal 3 53 MIRNA sl 5
04 Slescs e Lee et al, 1993) ijls, AT
557 5 (Ambros, 2005) ,:G «(Bartel, 2004)
Ol cess Wsa syl s (Ambros,  2004)
£n) 53 Goler Sl (aOL w3 MIRNA b 2
- dawlga S150b w5 s Ay 3 MIRNA i3
o plnil g5 B0 e S0 B 5 OSSN 05 8

(Lujambio et al., 2012) ¢l

(Ll s 55 Mir-196a2 1, o7 &) MIRNA-196a2 o}
Wopsises S ssop s b WbpoL i Sk
05 35 o) HOXC S5 deseme iU 5 (12012.13)
(Chen et al., 2011) s,is 415 (HOXC-S2 s HoxC10
05 ool VA ol > 1511614913 Losis LSNP o
P9 ¢2,05 513 C 5L dgeme j5bar 0T 53 o8 ol o (i8S
Sllls Tl ol o 0T 55Kl T 5L sl 3l & 5o
old plasil O o £151 L SNP ol (ol e S 55 Sl 2
35 4 Cad) CC 5 505 Conl ol aedio (Jlis (6l 5 .ol
o e SO w4 Ml s 2131 L (TC 5 TT (g
Min et al., ) Ju’,48" 4 (Christensen et al., 2010)
o) e Jlaasl )y 50 Ol 53 Sl ol ea (2011
O S ) IS8T O e e 5 a0 o (52 L SNP
Gaios ol s cayy Ol Conal Sleay .Sl o LT
33455 Ol Ml s LSNP ol sl es Jlaz! oy

el Gl dmale

lhu’:'ag)j Slgo

doio

5 ol Olgr gl 55 w0 SO o ) S 4y Ob
s 55 Ol 51 B0 s e Jale o 5 Jool Cpimmen
VIR S e ca.a\.ﬁb(alq:.;‘ Sl sy ol g 358 0 03 0l
W00d et ) ol Lo o Ol e I b Jle 53 65 0 0 gk
O o ey 4y Ol s 0 0L Sl (@, 2015
S 51 A I 0r 2 3 BV pai b0l 5 wls
Ol sl s 4y 0w 1515 (Hosseini et al., 2014) c..!
Ol o clo 53287 53 ol K ol dowte SILI 5 Lol 51 28
I s &35 50 1A 065 50 5 Ols e 5o ALY AT, o a)
0L 5 013 5o 53 Ol jr (pl ¢Sl e )3 &5 Jl)5 50
Ol o 4 Mo Ol sley 3005 13 ool 5 0S8 455 55 o 5 &
oais O1 e o 5 ool &7 Wyls oS slas Ol ) s 4
(Hajmanoochehri et al., 2014) <ol 0T oK s
i Oy T 5, 5 ) s Sl Cass
S A4 Wl O STk 5 Sl Ol
350 e slaw Oloys 55 CudS 35 (’KJA-UJ RS
(Hu et al., 2008)

Lung Cell Non-Small) «, ¢S5 5,6 Job O
5 Slas dbulge s 0w ,a sl (Cancer, NSCLC
-05 5 O3S g Bkes) O3 s Jsama b 5 g
Jyona e 3 Shos 3500 sl (sn 5 8 S5 lo
¢SS Lol cdas Eo 6T 0o e gy Slea Ll 5 e OS 0l
ek S 5T Ko il 3 Ko Sl
S Lzer Jolse ol 5 S MIRNA Glad 5S35 .ol T
L 055515, oy MRNA L iSTes b il
o s e i ) OUT Gl jse g iSO S
MIRNA lad S50 .S Wil (2d Ol ju sloul 53 alws
Ol 3 Sles 55 i Carge b 2pd o Sles AL 2

Lgd 5055 8uiS O 5SSO L LSS5

3,13 ST MIRNA 5 Slee , Wily o &8 Jolse 51 S
single PREILgE R Ou Sy
o Sl ol Dlides (polymorphism, SNP

nucleotide)

w slaal 0T 30 des 3D MIRNA 5 Slee , SNP 5T
el ok bl (Bl K5 5 Ol 4 O


http://dx.doi.org/10.21859/acadpub.nbr.3.1.15
https://dor.isc.ac/dor/20.1001.1.24236330.1395.3.1.2.6
https://c4i2016.khu.ac.ir/nbr/article-1-2570-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.24236330.1395.3.1.2.6 ]

[ DOI: 10.21859/acadpub.nbr.3.1.15]

171y

Nova Biologica Reperta 3 (1): 15-23 (2016)

VO-YF ) S5l oF s oo 3 o 5 sl

35 4t Fr Sdewy DNA & ol Jlasl ol £ sle do s
5 4l FO Odeay Gl L gb >|;625L~ a3 PYIN sles

A pln 318 e dmy5 VY (sles

VY los 53 4dds b Sl glg Oud s sb cdl> 0 Q‘i)"'T)J
iS5 gl Olabl 5l s el 31 8 e oy
50555 do s Y 55815 5 ol pames 0di 25 L

A (g5l &K, Green VIeWer L e 5 Ao
Mir-196a2 ui g3 coms

SITS11614913 s 3o s 31 Joolo Slars 55 s .
V”JT JS‘ Ot PCR J}M A ealaad RFLPUQJJ
ST sl 15 Gle p oS ,5) Taal 5487 gdowe
PCR dj.,d}r.ﬁ ﬁj)&\' ngb- ujjlm cgﬁjT r@a
# 5 Taal 03T aely ¥ 10X b 3L s S ¥ Lol e
_4{.}‘;‘5:5‘.‘#‘17‘-))90 sl )3 5 4 ddH20 I 23 5 Ko
et 8l edieas Jpame b 4SS Cele ¥ S

RERSPPE RS B Ry

Fal"

Bdiged 599

4 o S Sadshe Ol 4 Mae Hlay 0 adlllas ol )
S0 E WYY e o Sle b (0394 53, W) (NSCLC)
BANVE NN s KL L (030 53 ,0A0) Jloj dals 5
() o) By Jle

MiR-196a2 &35 WG 9 DNA s

JZA}:L Y& 9 YAr T J}b 93 )3 e.,\,.’;:ua,:lié DNA ub Hldae
e b bags ST 6l A260/A280 oo s 5, S5l
(35 Sy &S gl 89 SN 5 iy 3 Y/Y 5V /BY
L ;5 PCR Jsame 5 s 055 DNA ol L b5 50
FAYDP) Soleysiilge Sl 51 esTowsa 55100
(Ya JSa) cals Cisllas

Gg0i S19T oz
WYWo5 05 WA) D Hlas 0 gals — (63,50 anlllas cpl )
O 4 eSS el Obley 514y Obse 4 G
Vot sl Bt a5 oKl S ST
Ot s oS sl e 3131 51 (e A 5 05 YY) J ST & sel
Do St elidgd saaiGp oKl o S sSSs
s sl 3 08y 538 355 53 Olb o 4 Sl Al 65 0
S bl AL 5l O Ut Ol e Olarl e )
(e 3l 09 8 93 p B E I ey o ST

izl 3 Sl Ty, s 53 Wl 5 e

=095 DNA ! el
Sty oS5 o 5T 5l eslizal L (Miller et al., 1988)
9 5599 2SI A g4 sdizl Al DNA Cis i el K

W3S N F s S s o ga OT oaS
mir-196a O s

ekl by L8 Sldlae (g5, 5 Mir-196a2 o
F: Jis L (Mirtalebi et al., 2014) _olasl gl ol
R: 5 5 5@ GTCTACTCTCTAGTCCTTAGG
LSSy s L35 TTGAGAGGACGGCATAAAGC
A S Sl eslial b a5 S YO 165 o 02 PCR
23l Ny S & 5 Amplicon <55 Master Mix
b il o 55 0k ) el DNA 0 56 ds 5 jesl 5
Y W F el 8 Sleds b Gl6 e e el,
Sgd gn Joata 05 Caws by 53 5600 4R Lasly 5 SV
3k S YAY dals3 S, PCR Jguamms 5 55 5
SV oKl 53 SNP Cmd o oy g ol 53 ok dal 5

(O US8) @5 8 aals 3 F el sles!

el o5 e oles Jiby s b Shedy loyenis AST

=Sl a3 AF (glos )5 4ids O Dodeay Al Ll il

AF slos 53 4l PO Sidets 2dmly 45 5 YD e 31 S


http://dx.doi.org/10.21859/acadpub.nbr.3.1.15
https://dor.isc.ac/dor/20.1001.1.24236330.1395.3.1.2.6
https://c4i2016.khu.ac.ir/nbr/article-1-2570-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.24236330.1395.3.1.2.6 ]

[ DOI: 10.21859/acadpub.nbr.3.1.15]

Pishva et al. Gene polymorphism rs11614913
18/\A

rs11614913 o5 o yen LS 51 5h

OLIGO start len
LEFT PRIMER 1 21
RIGHT PRIMER 383 20

PRODUCT SIZE: 383

53.11
57.98

gcs seq
47.62 GTCTACTCTCTAGTCCTTAGG
50.00 TTGAGAGGACGGCATAAAGC

1 GTCTACTCTCTAGTCCTTAGGGAGGTTGTGGGGGCGGAAAGGGGGACGGGGCTGAATTTC

DO 55555>5>

61 TTCCTTCCCCAACCCCCTTCCCTTCTCCTCCAGATAGATGCAAAGCTGAATCTCCCGCCC

121 TGCTCGCTCAGCTGATCTGTGGCTTAGGTAGTTTCATGTTGTTGGGATTGAGTTTTGAAC

181 TCGGCAACAAGAAACT GTCTGAGTTACATCAGTCGGTTTTCGTCGAGGGCCCCAACCCAC

241 CTCTCCCACTCCTACCCTCCCCAGTGGGACTGCCCCACTGCCCCCTCCCAGATAGGGCAA

301 AGTGGGTGCAGACCAAGGAGGACAAGCTGTGAGTGGGGTTGCAGAACAAGTCTGGAGAAC

361 CCTGCTTTATGCCGTCCTCTCAA
<LLLLLLLLLLLLLLL LK

4) MiR196a2 o; clajL 5. SNP rs11614913 ., ¢!, has-miR-196a2 (gene ID: 406973) o5 s R s F el conipe -V S5
5L e 5SS 35 ) (FAYDP Lo gems) 05 s b 10:DP 5 s YLATDP &8 Wlosts o1 b 61468 4 b sl ol 0k 00287 Lo (VY2 DP Uk
s p b S LECANAGT) Taal 5T lalis JIg ool ot o3l 015 &5 & 30 4 PCR U a1 51V om0 (T 51) O b
S50 23 355 o YAYDP 5 147DP daks 55 )5 o Taal m;TpPCR J}MM‘a\iit,,Qil,;T;,p,,.bg)y):.@nuuMoTﬁ;

Al dal g SLYATDD dadas 5 s sl g sbwl 5 ol ol 53 C I s oS

Fig. 1. The position of F and R primers on miR196a2.The sequences of the gene (110bp long) is underlined. The
primers were designed for 120bp upstream and 150bp downstream of the gene. Therefore the PCR product is 383bp
long. The polymorphic base (T, which is bold in the figure) is on the position of 198 from 5’ end of PCR product. The
restriction site for Taal (CAN"GT) is underlined (with thick line).In case of presence of T base, the digestion of PCR
products are 196 and 187 base pairs. Otherwise, there was no digestion and the fragment of 383bp remains.

p=0.02, OR, 1.78; 95% Cl, 1.08 10 ) 35 (s ls_se

(Y Jsi) (2.93.
045 PCR (sl goi oos 5T et (555585 2SI S s p
wwjau CC 5 CT T lacsss ¢lp slew s s
Al 3551 5 Ao s FE/Y 5 Ao ys FE/Y (doys VIF sl 3
b ol o5 4 dals s 31 G 68 aw sl 55 Sl b

.JﬁM}JbA}M}DV?‘M}J?

M9 P Sl P
GBS e S edaTwsa LT mls 4 e b
($3okp) B8 4w la S5 eSKmn 5 CC 5, TC TT
<3l NSCLC 0 b, 6,50 (Cuslan 5 e
313l 3 SNP ol T Slslp a1 e 5 Y Jai>)
03,5 53 calh KuS b oli dals 5 sley Dged g3

O3 gl dald g Hles Hsad 95 53 M Slel B Ols e


http://dx.doi.org/10.21859/acadpub.nbr.3.1.15
https://dor.isc.ac/dor/20.1001.1.24236330.1395.3.1.2.6
https://c4i2016.khu.ac.ir/nbr/article-1-2570-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.24236330.1395.3.1.2.6 ]

[ DOI: 10.21859/acadpub.nbr.3.1.15]

Nova Biologica Reperta 3 (1): 15-23 (2016) V=YY 1) lad O o 2§ e gde 55 o 5 slaasil

1974
ol 5925 SNP ol Il 55 (6l 5 sddiodalive sla 1ol 5 2 C T T 55 Slsl 3 858 il Sa Slslpaars b

sy Ol wald 5 ey 6,5 93 s 1y S ul sl CLdiges 53 5 /50 5 /FD Ll i Sles & e
(p>0.05) Y o) i 5T 0 /VE 5 /YF L Ll cd e el

S 5131 s NSCLC 0l o 4 0bdese 055 55 o s ka5 (5 5 =) Jsler
Table 1. Distribution of selected variables between non-small cell lung cancer patient and
control subjects.

n(%)
Patients Control
Variables n=95 n=100
Age(y)(mean+SD) 63.95+12.13 59.7+12.15

Age(y)

>60 60(63) 57(57)

<60 35(37) 43(43)
Gender

Male 77(81) 80(80)

Female 18(19) 20(20)

SD: standard deviation. p-value was revealed by two-sides Chi-square test
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Fig. 2. Examine of the PCR products and the digestion products on the agarose gel. a) PCR products electrophoresis:
the products are 383 base pare long. b) Digestion products electrophoresis: digestion of PCR products with Taal could

produce 196bp and 187bp fragment (in TT individuals), 383bp, 196bp, 187bp (in CT individuals) and 387bp (in CC
individuals).
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Table 2. miR-196a allelic and genotype frequencies between non-small cell lung cancer patient and
control subjects and their association with non-small cell lung cancer risks.

Variables n (%) P-value
Genotypes Patient(n=95) Control(n=100) OR(95%Cl)
Total
T allele 58(30.5) 48(24) 1
C allele 132(69.5) 152(76) 1.40(0.89-2.18) 0.18
T 7(7.4) 6(6) 1 0.26
TC 44(46.3) 36(36) 0.95(0.29-3.09)
cC 44(46.3) 58(58) 1.54(0.48-4.90)
TTvsTC/CC 88(92.6) 94(94) 1.31(0.77-2.21) 0.92
CCvsTC/TT 51(53.7) 42(42) 0.62(0.35-1.10) 0.14
Age(y)
>60 T allele 33(28.9) 26(23) 1
C allele 81(71.1) 76(67) 1.19(0.65-2.17) 0.68
TT 4(7) 5(9.8) 1 0.40
TC 25(43.9) 16(31.4) 0.51(0.12-2.20)
cC 28(49.1) 30(58.8) 0.86(0.21-3.52)
TTvsTC/CC 53(93) 46(90) 0.69(0.17-2.74) 0.86
CCvsTC/TT 29(50.9) 21(41) 0.67(0.31-1.45) 0.41
<60 T allele 25(32.9) 22(22.5) 1
C allele 51(67.1) 76(77.5) 1.69(0.86-3.32) 0.17
TT 3(7.9) 1(2) 1 0.22
TC 19(50) 20(41) 3.16(0.3-33.0)
CcC 16(42.1) 28(57) 5.25(0.5-54.78)
TTvsTC/CC 35(92.1) 48(98) 4.11(0.41-41.2) 0.44
CCvsTC/TT 22(57.9) 21(43) 0.54(0.23-1.28) 024
Sex
Male T allele 52(33.8) 35(23) 1
C allele 102(66.2) 119(77) 1.73(1.05-2.87) 0.04
TT 7(9.1) 5(6.5) 1 0.05
TC 38(49.4) 25(32.5) 0.92(0.26-3.23)
CcC 32(41.5) 47(61) 2.06(0.6-7.05)
TTvsTC/CC 70(90.9) 72(93.5) 1.44(0.44-4.75) 0.76
CCvsTC/TT 45(58.4) 30(39) 0.45(0.24-0.86) 0.02
Female T allele 6(16.7) 13(36) 1
C allele 30(83.3) 23(64) 0.35(0.12-1.07) 0.11
TT 0 1(4) 1 0.38
TC 6(33.3) 11(48) 0.6(0.02-16.68)
cc 12(66.7) 11(48) 0.31(0.01-8.31)
TTvsTC/CC 18(100) 22(96) 0.41(0.02-10.55) 0.89
CCvsTC/TT 6(33.3) 12(52) 2.1(0.61-7.82) 0.37
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Fig. 3. Comparison of the recessive model (CC vs CT+TT) among male subjects in patients and controls. Statistic
analysis showed that there was significant difference in CC and CT+TT genotype distribution in males in two groups
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