[ Downloaded from jssu.ssu.ac.ir on 2026-02-06 ]

[ DOI: 10.18502/ssu.v32i5.16119 ]

VP YN NY:iedl 5o & b O3 (Bgho Sl (S pale oIS Lhdgy (oode alo

\F«T/W/Wub,m.; @)b \F.¥ .>|.>)o T o)w €99 9 (oW 0390

SI193 O gk 33 G008 (o g 3 3 SIS 93 ST (S Ldpumd 590,
L owig

#) (e FEEEN | R T T I U U B .
O B Jie) 0950 S8 Loy colyyd 30 ¢ (w3l po duzxe

S5 £ 500 0,8 4y (69,8 3l Ao 0 K sgux> 10 S bl poil cais LSiS L chas o Llie 4w 390 3l tdoade
(i Eai Eleil Hlee 0 a8 o i 1) bagilen 4 olasiul g g liidlyy (K58 sld Shy a5 syl 9>y
S5 e ygah g9 Slioe Ll 95 G (Se5 Sodll (nee Sl S suSRlS S SO lapand e b
DNA(Deoxyribonucleic >l plo g a5 Jl,e >los doyg ol o g5 ¢ igag, al 10 Wilgs so (gugilS'ss
S8 ,050 dez 5 SaiS o b awd o 1) uiig g LSl aSl 4wy (9551 4l jo g0 4SO (0 0,5 1,3 acid)
S0 (S al g (S RSen o Wi se gegn 4l )0 g5 aed st 1) Lo Lo 4 Slastul Wil e wiL
>l Sdysehy g9 wes 13 36 1) DNA (gnadliie Cundy Wlgioe Sgegn 4l )0 £55 izres 3L
5o g9 bl HIAF Sk cis endas Lolic s Slee s MRNA(Messenger ribonucleic acid) il 5 wlgs g0 (g 2]
UTR 3'(Untranslated ,.s5 aSJl> )0 058 (o0 da> 5 25 50 o8 o UTR 5'(Untranslated region 5) 4.>U
30 E95 S)lse B 0 e o I8 Sleed |y 09> oSSl> 4 lemicro Ribonucleic acid Jlas! ). region 3)
SIS 50 cendais Cisyolic (pl o, Slee » IRNA(RIbosomal ribonucleic acid) stRNA(Transfer ribonucleic acid)
RE SO

2 STk S50 5 Ohlost Cae (plays Wiy, & Wil oo (S35 55 5l g5 ol clids (il sy )i S A
@ allie ol ) ol (e (Sui) 55 p Lolul s 0sd (3lu sated b ogas Sbj A SaS bolfls ol ol
1 So3elgigenl 5 Salels s slags e (ol Elgil 5l alaJlo dil) 5 GuslS 6 ST (S £95 Elgil 590

OIS gl ¢ igegp ¢y935 | iyl (TS 65 ST Glapand 9o 1 gl sLoSlg

FIF Olydl FGmes o)y (g gl g ST G j90 by Ol LB a9 (Sl Lo, wlid s (e 0l 1L
YACF2AE ) FY A F-Y 55 Bgdo 9uped Sy psle olKiils iy ols alne Wdopaiign

Olpl taog )l ¢ ool 31T 0lEES1S (duog )l 3y ¢ Kb iy 2Bt loj T pole 09,5 —)
Ol o)l daog)l (S 5y pole al8iils (5 9U8 9 Ol Coglo -V
159 gy G920 JhzATAr@yah00.com : ;S9SN Cannny ¢+ FFFPYEY <10 2 0ali 6(J ghumo 530w 93)3


http://dx.doi.org/10.18502/ssu.v32i5.16119
https://jssu.ssu.ac.ir/article-1-6155-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-06 ]

[ DOI: 10.18502/ssu.v32i5.16119 ]

- G 9dS 95 ST (L s yg0 Ly

SLRNA s Slae 5 Jlasl 5 oS o oJgs |, Spliced oo
Long non-coding RNA ocosss e 3Ysb
UTR 50 LSNPS o e b cysi |, (INCRNAS)
UTR OF sls SNP aSls 10 5,38 o il daz 5 (53, 5
sWSNP.,li5 s 31 RNA Micro RNA 5Ses s,
05 omgiyy W3S 18 (Hly slo 0 5l 590 &S 2o
il b aalS 5,90 CiS colats yolic &l 3l &b 5l 1,
Sy o axaS DNA 51 Slakad 4 CIS _ondas yolic .aims o
& 69 Alie pl > s Gl ol JLail o
o9l 5 )5 3 SNP (Seiif ol 5 (S5 slapmsilis (o) 2
IR G a0 |y sy slaSilas lsieas SNP
Joe bLsjl 5 SNP pspin g S0 Cuz pedos
05 Sl bl ol o Sles o] 6553
S B ) S 50 ol eesits sl B g g ST
N
Pubmed slcols 5! L. <Ylie
g addlls 9,50 ¢ o4bls Googlescholar Sciencedirect

285 )18 950

Single nucleotide suse:lSs & (slopmnd g0 b
g5 eyl ppml, 5 S (SNPs) polymorphisms
DNA oy ;o L3 slays sl(SNP)polymorphism
@ Sy ohuitul b sl s peddplie (Jske a5
Sy s b Gl alex Gk Glags)len

Fosbe 3553k S50 sl aSNP 36 JsSlse slopunilSs
1, LSNP ol olfays 5w oo oSS bag lom ol

Single-nucleotide.c..!

(SOt SR Sy S lee 4 e
.SNP Elgsl (V) D905 oolainl g lom yloyo o gsé:ﬂu**-’
5 gl daryg ST de Saeg n aiile dayyj alidee (g 50
Srwely wle Wl ve>y -::f::er 5 -:::‘::::-a sLUTR o>
o351 bl s )0 Wl oo |y (SS55 Slages () 230
slo,esls Jlasl p 86 fgegp codld s L1y oF ol
boos (gas Olpass g DNA - Geeadlin (o gy,

Ol Lbsisy (gl (>l 0 LSNP sas o )18

b oaiiS’ ool
PRCLY ufa,.ob
05 gl

9295,

(oS ol

095!

| [

EQ N S : 3, 4
L5105 i 73
3 \3 4

E,:
3

L]

o,
)

o9

oy
]

gl yhy CB0 laoaisS Cosii il oo 5 Ceand jn (550518 Jome ] (pedati w18 5 D0y s 00 S Skl ) S

\f.¥ ->|.>,.o T o)b.& <99 9 (oW 0390

O3 (9ot (Sloyd = (Sl lous g (S pale oGS Ao


http://dx.doi.org/10.18502/ssu.v32i5.16119
https://jssu.ssu.ac.ir/article-1-6155-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-06 ]

[ DOI: 10.18502/ssu.v32i5.16119 ]

Ohos g (B pw 3 3o daxo
Jlail gla ors aiile KozSh s yolic ,o WSNP iy
05 Shseen s GATAL  cwugiy, b g5t
WJie glaie 4 amo o al38l 1, Sl S, Surviving
Ol 4 o WS e obnl 4l GATA-L Jlail e
OSon Fgagn 4l 50 mandygacly So a5 Cel ol (ol
s Gos gl lo o5 SIS g 86l 4w il
pdigosh  ogboe aie lpedige s (b
S ploy 5 sl b panie jsbay 6T (5 mecdyge
5o 189332978 yizep (F) o)l bls,l SaSis! (gxe
Loyl b 59539,S sl )lo b CYPAALL (5 jgeg
by (swgiy) slo,ssh Jlail » 530 &b 5l as o)l
o p450 cb‘yl} GLQFQJ).)T 4 dl.u.a p—')-'i U"‘ B) Q}NCSA
bosd nlo g baadgiul (JormdS og)ls pucdglio )0 a5
ey ol pebw o Ol a5 cal oy o)l Sl
(7)) 095 5 59,5 SBS Lo S o> 4 e
2 DNA (gt guigilSyh SO puandjg0 ks 56
SpeilSe 5 Fsegn Pl sl SNP ijsegy (o5
50 Jol a0 30 DNA sidliie a5 38 o 13 oS5 o]
O—C— sl v &) Syesn >l CPC li>
slagslsy 5l e sle Jls phosphate—G—3') CpG
5 DNA gedlite e a5 axllion (nilsSy (njgim
BN b SNP sl oolo ul.w) Sldlas (V) Ml)go Foegy
4> 50 1, DNA fadlie conds allsi oo fgegy 4l
05 Ok 69y 2 s b 5 s o eis CPG Rl 50
3ol ;0 CPG Lli> 40 39390 SWSNP (M) 55,15
P g ami &S anbie Gz (Gl Glaglen
Gl g Oileg)S el (gtand (gmadliital (gl
Ogediie 09 4>l GSNP I pae 08 00 (35 o

L)l clalllae oo i (ool 050 4 I Sy 50 1,

V.Y .>‘.>)o T o)lo.& <99 9 (oW 0390

>l o) Fgegn ) GMPTPST pund)so
—om robie Bk L) OF (eeagisy e 5 955 Fsesn
s polie S oo iy SST- il Jelge 5 S
Jmﬂxﬁ@afDNAwméLaMQ&%ﬂ
L Lo (sbopmnd o s ! SaST - il s Julge Jlasl
Fyegn Cellad a5 wagiy) eSB Jlail S L Sses
Jeel 1) 055 3l aez i s MRNA g)lul o5 (omsis,
ok 050 5 o Tobe S pl dals 4 aiS e
S eBgp ol &5 g 50 Wb il Ban oty
G ol Grals g Gl asl JomedS eatS ojdplie ol
59,5 5 o slags Lo Sy Ll 5 GralS Jolee oS
S len 4 o 1) 98 ol jsbay o5 rzes ol
1P 00 b rgeh ez WS oo e (b s o
Ot wiile (SBjgl Gl poni b Ssegn
Sbeos 1) b lew 4 olawiul oygiwae Olyuss 3 DNA
309y Sl (95 » sesn (e SLSNP aas o 18
9 GLSNP cess jl el lsie 4 .5 l08 o )il
(Goldberg—Hogness box ) TATA ax> s ,Sles <5909
srnte 3 So TATA axs aas o 3 bbess |
ol TATA dixz )3 3o s <ol fig0gs (lcCennad
4 a3 oo B 1) (S5 (omagis) 9 WS o0 Jlke ) Foegn
w231 a5 EDHI7B2 5 )0 TATA o jso s o Jlio lsic
Collad ol b wleioe o 1) 5U5g,0000 ailgpiul (onSTg o
o 9 W30 )3 IS | Loyl e gilie Sgeg
oS ol yslol a3 ogdie Gl lbye a4 Sl
Ol polie Byo 5 i8S )18 15bcos sy o Slee 5 Iy
05 peedizesh ool 05 Olo et 5l (SA6 S Wb oo e
Ol b g ools (el pln oo |y o (o igegy s o E
Fr Sl o sl Bl saste slaplbw S,
Clled b qmgig)y sloysiss Jlasl il b bpud g0 by
specificity protein ausle cws gy, sl 5251 asle 3555
erythroblast transformation specific.E2F1.c-Myb. 1
Ml S, (Erythroid transcription factor) GATA-1,

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i5.16119
https://jssu.ssu.ac.ir/article-1-6155-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-06 ]

[ DOI: 10.18502/ssu.v32i5.16119 ]

- G 9dS 95 ST (L s yg0 Ly

H3 Ggts gmadlital Gl AA gy b asgidlgadd
sk slas GG Csgy sl sl oke a0 cus )
Giss LIS Gl sk oais S o adgiadisad slo ol
H3 (gt Ggenidliiie 5 Goedlital 51 63Vt ol (GG
Sl o wisls las AACLS 85 slls sle Johw 40 Cas |
Ol 516Vl ok AA Cs sl sladshe
s &Sl Ll s b (V0) wsls s |y HA gt
B (gt odims yois lag sl a5 ooy JIg )
Jbe Olgie @l S8 00 s jlom Sop o w0 8
Vs g padygnsh ol 15U 4 (lEee
S S slaglen Jan GRIP o &S 95 oLal
S5 b ygosly (VF) 25dige e lSllspl g SaS
&y 5> ST il pw slaxiul 9 (9351 G gasgdlsy
80 ol G ol gy 4 DNA L adsl o2 e
Sl 355 50 o] LUl elul 5 days3ST 50 SNP
g Bolye 63505 slo SNP lgie 0 oo (5,l350S asl
non-synonymous and ) CSNPs L Ciolpe &
Jso> 50 digh e (somail (Synonymous coding SNPs
Algs o 1y Bolyie e 5 Bol e LSNP I Lls Jlie (SO
Lol Slyes 5 aigaS psgie iy Jsoz 55 palo iy oasaline
Rl by ey glbaS i Lol el
) g 0,5das g sl Bol e e sla CSNP ol
59 5% e S 285 (5l a s b & e S
wgdise )lge yiday 3 dpalaml i 4 2o 905 Ul b
P Jle ilgie salsial g o Slpis Bk
SRl b Gl L g Jsla o i s i | ety
2 Luleg 45 sp8ge by (el id 5 (g gy
(JUo jobas 3)l88 oo 73U (g oo 5 SV 5 e
Sl Glo e Slagngn o Sles jo Sl (ol
oalive BB j9005 055 5 S35l Slacnasyn 9 (Jobo

V.Y .>‘.>)o T o)lo.& <99 9 (oW 0390

o= VY ;o SNP YA a5 ols jlas (GWAS) egss 00 5
TSPYL5 ARF6) )5 05 o)l 5 oysmedlie ,o ol L CPG
ZNF266 .TMODI PIGC DDT CHL1 CRIM1 .
fSen 5 S5 ) cud b, GSTTL(BDKRB2 .
L CHEK2 rs2236141(-48G>A) =il Jy 45 wiols i i
Ll ladye (CVY=00l 0ua5 OR ) 4y oyl eS8 Jlas
) (smigin) @55y a0 9 Bl ) gedliio oGl 15
Sy il EZH2 156950683 oy (1 - ) s s ialS
T W iy 55 b aolin 10 C I 0429 &y50 4,01, OSCC
oS5 Ol 4 e g ok alite j6Sde 0] 15 s o LS
ol b 4 s LS Jlie Ky o (V) wi EZH2
J 5505 0Ll SeaSn] (5500 4 (5 ,low ;o 154073259
Ole 9 30 §5eS (mmgig) Sudlad g oad alte iy S
0dsS JL-S OS9y O u;\ DR (o psd |) ALOX5AP O
A ) (S S 9 &5 WS (o0 Ol 1) B3L5ST 0d
Ogedlite i dlanly & oSl ol ey sk W les o0
2aits |y gole jep waSasian (g o S Gl g

fEl L a 13380 ey OYAY) sl
oS> 3 e yg0, s FVYS+ 390 ol Lzs CARTaGENE
Coiyl Glen o 2 gt s 35,56 CpG
OF) cal HI38 56 wSgila,
ol gl Guigliy ST ool 9 LG g
4>l LSNP 31 5o Wigice (gt s 1909
oS oelais Lo JI5 50 Wpd jgo hy 0505 D50 g0
OgamMiite (gmdliinl aiile (ygtand St 0alS 3OS 8
25 1y Dol oSS aenlitsS om0l jodd
Olye 4 0F) WS o 256 (magis) E5 2 &5 w3 e
&Y sl b GG(A-1082G) 151800896 .ssij < Jlis
a8l Lged Hlos ol L. Interleukin 10 o Jgs
OFee st 5 HA Saggiacs ordliul (LPS)
4 Cumd 1) GG iy b abgnadsad) slasle ;o H3
slodsbe (lie ;5 ol b8 AA Coes b sladshe

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i5.16119
https://jssu.ssu.ac.ir/article-1-6155-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-06 ]

[ DOI: 10.18502/ssu.v32i5.16119 ]

Oled 9 (& pw ) po duo

(V) o ghlS 95 ST amnndygo Sl 1) Jgo

TTC TTT

ey = e S e gl Jore anel sl g o
sl e (PPy L Protein—protein  interface
Se a5l e Sl g gk (o sl e
I, EGFR Ulss LEUBSBAIG s a2 s |y iy y
Wb T amsie Ll byals Sis ol
1) oo (6 0508 putis el ol g5 B0l e slaCsnp
ssba ) egn o8kee 5 Sl (Jg wimd oo S
b adgtlS'sh st )lg0 fidin )3 0030 ki ditane o
oS sl 5l adl e Bl 015 03uS b poms 5L o sl
Slllas (Jo ol b ad e il Coetl g o Sl gy
s oo s b B0l GCSNP a5 sas o ylid yu 5
Slallas I (5 lemm 35,15 a5 05 s g 9 Shos p jslone
oo g o,8lee lzle Bolpe o iz a5 wlols lis
B0l yze (GLCSNP (o lgie 4y ains ooyt |y o yuiig
Gl aS wes o JSis 1) SNP 5l Sglate slacussble
Jeows 1 (e dil> — asls ,lsls) MRNA 456 ,LsLs
Olye 4 ams o L2alS 1) p ] o Slee Azl 0 g S
Shawly e —O-JeSS5 5 0 Bole CSNP L
2o o JoSis |y calizee sla SNP slacosshle (COMT)

V.Y .>‘.>,.o T o)Lo.& <99 9 (oW 0390

ATC TCC

UAG AGG

coo™
Hal—C€ —H

M,

oM,

o,

NH

t.|‘= NH,

NH,

Arginine

asLs SNP Y-« 51 as a8l ools ylas Sldllas

doys OA a5 W)ls L8 Gl lanys claygsST o onds
e GSNP .(\V) sie Golpe e slCSNP Lol
SipSn ofles g LSl o Slss Jds a4 Sl
Sleie 4 58 e b by slastul poead 5 ASWS
Sy el pe Bl pe pesdieeh ol
sosisS lhe lawg a5 1) ses (EGFR) oy
3,50 Erlotinib ¢ Gefitinib asle LS 59, JsNse
PU S Crioms (aes (nl oS o0 B> 0,5 (o0 )l Baa
Vg So b s 4 gefitinib 4 Erlotinib L a5 s)ls
adgy b (Fiamded Vs 90 169 s ada) b (Gig,0e
Sl ooly las Sladllae oyls piS e 772 S
EGFR %55y o b Y0 oS5 Jeo Gefitinib

1 aes o plis ci>g g9 EGFR & cocs Sdj50 L
Sl Ol & e EGFR-TKD o 8 js0 Ly
@ Cowles g elgn Colld Ll cel oS 0l e
FobN 5 il A S9doe LaoaiS e
ol ez 5l iz slo 630l 4 e ¥ ojlaudls
Lol oS5 oo 8 09850 1200 b gl 5 Gely 4ol

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i5.16119
https://jssu.ssu.ac.ir/article-1-6155-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-06 ]

[ DOI: 10.18502/ssu.v32i5.16119 ]

- G 9dS 95 ST (L s yg0 Ly

S 0ol 05 plalid iy Gl s 53 T G i S 2
556 el 5l oVl pohe £52981578 sSyjeia
(YY) wols olis Sgxml SNP ol 4y 1, FOXAL i,
JaNUS 1o V¥ eyl ,e T>C il s 1512343867
Loomsisy SosSr Oy @ Jos L Kinase 2
obas Slalllae (VA) ol Las o g2l yidg poles (slapudlssi
oS by b Sy, slocills a5 el ool
SNP.wums e 5 on 1, ESRL 5 FOXAL _sis,
Gy owilos)S oS5 ee TOX3 5 o 154784227
e 45 WS oo el 1) ool enli jolic s FOXAL
Jine piie d 3980 M atil jaass 0 ole @
azs 5l ( rs35054928 and rs45631563.52981578)
Cllad Cugl 5 gy, oaiiS hgals ol (ol FGFR2
Sl s FGFR2 ol ialS 4 e bouisS igels
e85 (V) ad ol olbpw Jhas g ojgyl (pogal
CSTBE 4 Sl slasial o Gllins 57 05 50 SeB)eesh
Sig il peadyga s VIO (g (T0) 09d 00 (5530300
eysiie 4y 2ol Ol leys & el 45 Ceul sl L
edygo b iz (V) aib oo b > pl HSboos
L Oegn Fe mel g Gesl slo slagaslSy SO
Gl il W1 sg: @i MRNA Jlasl oS
roniiS s 0y g oams by e el MRNA
95 St Sl 0aisS Sl beSen 9 0955 Jlal
Db cdld Golie b Bole e GWSNP s 4
alize glgl odg 4 e a5 WS o bass |, MRNA
S A -G 4 by SNP i olsie 4 095 0 eyl
S e Jb il 1) S laal sla e DMD YY g ]
s INFA19 5wl oaisS lonl oo 10 masd g0 oy
B 65l sl S sgd e ZAPHIR Wy
VYY) col adS Joho lbosn o 03Sle Sidyge b
4 e oatS Ml Jore 30 pundjonich (2L (sl Lo 2D
00l ¥ Sl i) 05 S Sl o pzm; o oSl Ky anS

S5 b ygosh Som pedlSe lee a4 (YF)

V.Y .>‘.>)o T o)lo.& <99 9 (oW 0390

= dils b sl o 1 lheis COMT Lol slocaishla
sl b LMRNA 5 aias o GLUMRNA Lo asls
@ (V) s iy Gl codld g Gl b olaly 4l
sl a5 el ools las il Sea ¢ Pandolfo Jle olsie
Sap e Wl COMT JLsle o Bolyie sd 9o
05 5 alie SNP G (YY) 058 (5518, 5 (Jly, oWl
JEl e (B9 ol (MDRI) g5)loaiz suims Uil

5 Ok ol Gl a3 (o0 ;i3 1) P i oSS (i g0
75U oale Cuglin poazs jo g 0,105 o 3L o 8,8kee
e lgine 03 g5 5> Sdygaish €535 (V) 9,35 e
5 00 i 1) O el Gliee (niisn ESLe » 6 L
Sl 50 (VF) o oo Glidl 1) (So il 4 il slasal
S5 b)) Gk 5l 1) a5 ol «B3lie saCSNP
Gl b gy 1) aS oo <S> MRNA Jsbo )5 pg5500,
@ e Sl (Sen uized lag] aies o i 1) o
s n gl slalisle 5 Solice MRNA a5l (sl 5L
(Y0) wgd Kaylgs by WSola W asile

Plawillo 9 (Fgyul G gaigilie S pund 9ol
oy s MRNA ogis) ) Ol paais 5o gy il gl
s yolie 500 b osims ytlsdl el bl i ls s
oo I3 1y 505 Jesbo b (gmasiy 955 45 atiues
S MRNA olo g glaul (il el asly oo bays !
(Y8 sl 38 306 Sy sl 0] 8 55 g g it
oS melas bawgs (25 05 Ol 2 Fenl LSNP 3L
o polie Jold s gla Iy 0,8 0 D50 CIS
oaias ¥l cwusig,  bo,eSl wile (go,Sles
1o 5 sgels
s 1) 5 oo Cute jgbas a5 axiws (insulators) s gle

5 silencers) {Enhancers)

sSs, glgl jo zl, hot Spots L gls bl" § oS
0diS 4o 152981578 il ly GWAS. aws S35
S olge a1, (FGFR2)Y  cadlgpnd ab, LS

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i5.16119
https://jssu.ssu.ac.ir/article-1-6155-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-06 ]

[ DOI: 10.18502/ssu.v32i5.16119 ]

Oly5en g iy b 0 Sazee
9 UTR L bip glguiglfy o puadysely
S b MRNA 50 5% GUTR oyl o 41 capolans
geoy @ )Y S (o0 SRS de 5 e ) aited o
UTR oSl 15 S oo malais |, oz 5T UTR 5 a5 ol
MRNA oz 5 ol oalats S o s |, MRNA &5 3’
Sl Dt Lagt lyiign 5 Canl 05 Ol ) otn 0
o SNV) (suisedS s o5 g0 08 olas 0 5 ¥ cLUTR
lp; aied o5 L (Single nucleotide variation L
ls UTR ,o I, MICrORNA Gsa slaoll> g agli bl
b s e oadaislid lag ole Slss cpl s oo oS
P Dlass w23 oo i 1) (20U Slo s 9 Gl puo
2 &S oS e b MRNA Suulgs 5 UTR bl o
2 dazs JS L1y MRNA (ol wudois, il
001155 i sla SNP) ls UTR = SNP ol iy 0,8
Sl s goSles laely ool S UTR 5 ol
(YA sl asls o] (Lo b g MRNA
2 BUTR-'D )3 bgaighlssh U muad 90y 156
oateie Sllllae 5l ()l ;0 imiign de2 i g (omigy)
L @l Jsaze ol 5 03 ole UTR-D o5 ool oy
ST smisisy €955 Joe 53 UTR S0 JIg5 S oo s
e bl Sl oeaS 5l S8 aselSe s 5 sl
Sl ol 5l )l 4 UTR-D 5o pud o Ly
5 &b Jasl MRNA - ol ol 1 wloass Lo
0 sk yibicos IS asz 5 Gliee S oo it | a5
sl AUG ] a5l islo 5 aaz s g550 Je UTR
sz 3 (ORF) cuosVl 5L fuilss e jl> wanaYl
(2 IRES (3o psjom; s29)5 slade) ez, Juas!
2 g oo UTRD 5o gz b edygoidy coalpl o
pgion, wblslbing @lagy ;o )% b 4oy 2L
5 wighe Jate UTRD dailaie IRES & Lok
C-o5 UTR-"0 ;o T b C YVOF+ slo o> doghe Judgo
oyl el asis o wes o ial3l 1) IRES culles Myc

05 2% pedysech (YY) 0sd 0 (20559095 9 C-MYCLs

V.Y .>‘.>)o T o)lo.& <99 9 (oW 0390

Jos o9y Sl Gk 5l Geinl slagasglsy
5 o sladll 5l gl Oglis 4 (cagiy S el iled oo
Osedeisl 9 DNA - fgedle jo Slieis s 4 g0l
Sty el (Pl 58 Wapadyga y (TD) 09 g0 41T (pgtane
ol g ymas| (5 S H19 ...\3)1.:@‘50 w5005 ole g ooad
Sl lagly 5l ey Lol S o oS 1, sl RNA a5 o
o9, H19 152839698 SNP ¢l lacssSsjpe b oo
)...C FHU9 qu).w 0)4544 als ul.b).w ).a‘j.v )\)TC 6‘4.9.'4..9
H19 asSJle o wai o IGF2) ¥ pdaudl as o, ,4u51
Sas asl o wes e il ) giete IGF2 oL SNP
s o5 Ol peal 25 (FF) aas o rals 1) ailie by
Gk 3l el sleassEliy S5 pandipe k56
‘) e g S dlwd o..\:.;f..\fﬁ.é RNA Lgl.mg_b.g}a)" ‘_g)L:....\.g
S5 @l @b I oefan Ol AL s es (5 I8
A S o0 mebal gy e mBS g sy, elal
LLNCRNA wossas e sl RNA 5l sge s9ae lgie
3 olasS St 55 5 & (sl 25505 é (sla RNA)
S o b sl Jld o Sk s IS g Ol
255 o b o8]l 5 pgjeul JUES (Sl Gl (omsis)
le LNCRNA (IS jobay aiS o OS85 ,5 50 509945650
5 B yge )1 oy (laygeg8 Slml b (o035 bl
b culs, 4o bl LUl s 50 L LNCRNA suiSuS sl
S b aliee (slacs low 4 Ml oluazad ,; laMICrORNA
» INCLAMC  tsls o 152147578 pusdjge b .ol
D)8 o b Gua 3MIR-128- 3p L]

sbail> 59) » LUl ST paadygo s b
9yl SNP ( Sde iz (5055 oLgo ALL o :yileg,s
Ko ol ARFY o5 F ool o by 4512203592
by S Al o Gk 5l IRFA 5550y b oaiS ey o
sy S e oS was e Gl T e as
PV 355 o IRFA 531

O3 (9ot (Sloyd = (Sl lods g (S pale oGS Ao


http://dx.doi.org/10.18502/ssu.v32i5.16119
https://jssu.ssu.ac.ir/article-1-6155-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-06 ]

[ DOI: 10.18502/ssu.v32i5.16119 ]

- G 9dS 95 ST (L s yg0 Ly

(FF) Wi oo oolitl odne § oS e s o i
pri- Jssley 5l ale MiIR-125a seed 4>l ;o gucdyse b
oS s AL ,0 Wb o Pre-miR-125a 4 miR-125
C d)ygo s 003 so 2ol |, MIR-1252 alauly glaes 5
ole sxels L MIR-15a/MIR-16 aJyl cusgg, ;0 > T
Solgls paje cwsid ews) o MIR-16 3 MIR-15
S MIR-365 ,Lslus ;o medygo s ooy (FO) ool ol pone
L)l ez 55i8 5l SeaSi] sime 4 (o Coezr
Coxge 30 peadigeh 9 Dl Sew) Gm Goldsee
(£7) ols Lz 1s30230
DNA gocaus plo 10 LEaigilsy S mund g0
b s Cwsyed SIS Gk Sl ) (omeglyy el
el 1 SlogasilSa 5l S abgy e S35 3blie ;o LSNP
Se3 Bun glay; aiSaS i >l 5 LSNP IS jobay
relals Censsj93 039950 ;5 (ileg S Sla S e sk 1)
Olss b obalSe ;o oYLl 5 Jub ol jiiey oS e
IR emsisy ,eSE Jlal Gl 5 Jld Syt
C20rf43 CapG asle wuuils slagyy 5 (g loms Ailazs 5
Bemsdypo s s AGAPTP 3 MYC NFASC RFX6
rs1078004 rs699664 51446669 ale> ;i ol cenas
ooy o 1546318304 rs10993994 rs13394027 .
Sy90y90 SMelad 1 azeS 0 a5 wiad glells Sliugy
M Lol paie paiz (YY) wims oo las 1) Guileg S
ol 45 5,0 g2y sl o SNP 1S965513 L Lo o o 5590
by S, 5 WSS o oekais |, PTCSC2 4 FOXEL
S owsh glas plea 5 gl amsee Rl b ns
sloosisS cogis g (Lead )g i SNP L alfais slo o
&Sp2 PTCSC2 5 FOXEL oysis, aelats (lys 190
bl elgil 4 gy SNP Col sy 4 p3¥ (FA) 0S o
Jlsl 1y 355 Sl a3l Jits &30 4 &5 35500
L3V S, ol> o (68 ,Shae slacily g (F) wled o
Gob L Dlolw ol by ol oy

o.\....SW}QJ sSJ M\)‘Sa wbls 5590 (_ngo..\....Swa.Q.u

V.Y .>‘.>)o T o)lo.& <99 9 (oW 0390

» UTR-'0 4L ,o Cluster of differentiation 40
SeoSan] spe S Gen I G G Coxex
;o a5 SNP 15143383 GDF5 5 gt g0 sy (F+) 0985 o0
G o Tstl g lens oy y5 0 LLE UTR-D asl
(F1) sl

255 G2 3-UTR 13 b o gl g5 5 gannd yg0 ly ol
MRNA « 525 5,b 511, o5 ole UTR-'Y 140 5 9 MRNA
de et (Ogedliol Sy UTRY. wiS o lats anz i
&S o JyaS 1y MRNA @525 5 daz 5 )5 o Jolo cos
MRNA L 5 o LMRNA gy uzes
3 UTR o itz ool ol S o s | Jskor ool
6 03 St 2 g el B g lon 5l 6ok 5o
ole sl UTRY (bass aihie S olpie 4 0,8 oo
537-UTR o bapsdjso b cinlplivcas] 55906 05 2k
I, MmicroRNA  Jlail slay e aiilgs oo leMicroRNA
3% 3l s aez 3 g MRNA o 55 2 5 000 s
dholy b Glez s 05w i Slse Fp o (FY)
- Gl uSElS S pdyse L Lawgs MICTORNA
as> 5 (o MiCroRNA) e RNA § S .ol 0 3t UTR
Y a Jlasl L] 03 Gaa sle MRNA 5 0iS o les |,
LSNP o5 zesgs cpl b oS o bl scdus cuisgsy, UTR
3 eibcos | b RNAG See Gas aeis b UTR-Y
¥ s 1593410170 C > TSNP Jlis lsie 45 im0
G33 meats 4 poie 0 (ER-0) — (59 sl 0035 o5 UTR
YL b L a5 595 oo MIR-206- alaly & ER - 0 Ly
OFY) o BLS ) o s o s

Az LMICFORNA  j0 Loy U pud g0l
al Jsle )l 2 sl e L MICTORNA sle IS
s mMicroRNA hairpin-shaped structure L Sl
56 lemicroRNA ;i 5wl o MiCrORNA seed Jigs
asbe Pri-MRNA - slopacdjoo L o Jlie Gloze 4 03K
rs1113452 . pri-miR-218.pri-miR-34 b/c rs4938723
Sl clb,S ks lge 4 pri-miR-938 rs2505901,

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i5.16119
https://jssu.ssu.ac.ir/article-1-6155-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-06 ]

[ DOI: 10.18502/ssu.v32i5.16119 ]

Olyen 9 (i b3 p0 daxo
5 LSNP oS o 0o 1) 1) 402 3 g (omgiy) bapyssS]
SJ3F e 36 1s INCRNA 5 RNA Jlasl ; Layg ol
Sy Wi e Limlydl 1) ae> 5 UTR-'0,0 LSNP
I, microRNA & aily o5 bgels UTR-'Y SNP
oniss gblie K0 0 b SNP (ol ogdle iS co ks
Sugd Gz 5 de S g (smagy; osias fulEl wiile
)50 50 00 S Olidiod o8 ) o alS oo it |y (g
lpslle cpl ol S5 slaxiwl ;o LSNP o
Gl il s Jolas o ] pyY aibe oo 691., ERVE N
@ SaSgilS s SO pad gy S o STl (S
aalyd Sl 50 onl g oogdle 09d g S (g b Sl
5 095 b o Glapandpa ko bLS)T 6l (S
Oz 397y Sawl 0ad atidn (995 4 Gl 4 Culus
Slallle 4 LS wBoliie e lCSNP 550 yo bLS)
Dy50 HO s @L.J L oo sl olBaus hosle i
bl pleys wisy jo auly o SNP JsSUse Ll
D)y 27 e pleys Wy B as S L o ) lagecd g
oolitul b o3 (Sie pogad (Shj aShl of) e 0 5
Wi oo Sed)ygeh Sollr (Jy sl e I G
Woled Saclus |y ol oyl

Sl Jlo ool

2,5 0929 @8l o ol
L smgesle

SBT asddllae >1b jo 5 ousl &l jo ol A8 jae; 2Ss
Loy dposls (spslanz )0 O350 5o wiipm ljre o
nosls o 5 i 3 SIS s 5 sy ol
5 addsl Ghalns «ns 5o By den g anils oS lie
ot Al b lape OVlgw 4 055l g e Sl

V.Y .>‘.>,.o T o)Lo.& <99 9 (oW 0390

5556 Jlasl sals L 15554219 51 G T o g,
bg wedoe Gl | a by s ELKA cwvgis)
by aiw Glbyw glacdl o DL (S ol gsbaw
89y (smgigy 0ALS Cusis S 4o 1S6983267 ol ly .ol
s ol baire S5 039, Ol 35554 b Q24 poj509,S
g like 2 (TCF7L2)-Y cwssig, ;550 a4 Sglite jsbay
(D) 398 50 Jeaio CMyYC

buwgi TRNA 5 WIRNA ;0 )i 3 cugy) Al
2 Olhesd jlse (Fp )0 BTl ST pandygeh
iz A L e b s slaxiul b LIRNA 5 LIRNA
| IRNA pgwr 5 o35 5l s ,0iSsie tRNA (glay 5o
Sl 9 4oz 5 g (omasis) Slagal 4 e 4 W8S (oo il
AL2308G o tlgic 4 pb o (5 S gime gmndS 0,055
tRNALeU (CUN) 5 V ail> o b jgadly ool oS
OV) el Lispe 55 089, by oliaiol b a8 el
b 0S5 RNA slap); 5o sasislSs SO slagies
So el b g dis b 53 (6,08 e 3 Shes LS
€95 Jme Cawd¥L (NC-RrNA) Cis suisas’ ¢ IRNA
ol gl sl o oheis o 4 JRNA 455 s,
Jeben! Sl sladsbo )0 andly oss IRNA sgis) 5o
5 (MESNPs) b juiS gt LSNP o)l i ludl oy
wlsy) sloolSs el 3 CRC S, b LstRNA 4 rRNA
OF) 5,ls bls |

o5 Gl blia o 1, LSNP 285 L o Jlse ol o
Ol 4 Coluz )0 (LUTR g (49 501 (59551 5509 2)
5 DNA Goedlie (omasisy 1956 Jlasl ¢ fgegn collad

2 LSNP sas o 13 Sbess |, Sges Ol

O3 (9ot (Sloyd = (Sl lods g (S pale oGS Ao


http://dx.doi.org/10.18502/ssu.v32i5.16119
https://jssu.ssu.ac.ir/article-1-6155-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-06 ]

[ DOI: 10.18502/ssu.v32i5.16119 ]

- G 9dS 95 ST (L s yg0 Ly

1- Shekarriz R, Alikhani R, Ghasemi M, Navaei RA,
Hashemi-Soteh MB. Correlation of-160c> an and-
347ga> G Polymorphisms in E-Cadherin Gene and
Gastric Cancer in North of Iran. J Res Med Sci 2021;
26(1): 3.

2- Deng QW, He BS, Pan YQ, Sun HL, Xu YQ, GAO
TY, et al. Roles of E-Cadherin (CDH1) Genetic
Variations in Cancer Risk: A Meta-Analysis. Asian
Pacific J Cancer Prevention 2014; 15(8): 3705-13.

3- Anderson KS, Ramachandran N, Wong J, Raphael
JV, Hainsworth E, Demirkan G, et al. Application of
Protein Microarrays for Multiplexed Detection of
Antibodies to Tumor Antigens in Breast Cancer. J
Proteome Research 2008; 7(4): 1490-9.

4- Wang Y, Qiu L, Jiang W, Chen M, He Z, Wang Y, et
al. Genetic Variants in the Promoters of Let-7 are
Associated with the Risk and Age at Onset of
Ischemic Stroke: A Case Control Study. J Stroke
Cerebrovasc Dis 2023; 32(4): 106998.

5- Sirotina S, Ponomarenko I, Kharchenko A,
Bykanova M, Bocharova A, Vagaytseva K, et al. A
Novel Polymorphism in the Promoter of the
CYP4A1l Gene Is Associated with Susceptibility to
Coronary Artery Disease. Dis Markers 2018; 2018;
5812802.

6- Yu K, Zhang T, Li X. Genetic Role of CYP4A1l
Polymorphisms in the Risk of Developing
Cardiovascular and Cerebrovascular Diseases. Ann
Hum Genet 2018; 82(6): 370-81.

7- Esteller M. Cpg Island Hypermethylation and
Tumor Suppressor Genes: A Booming Present, a

Brighter Future. Oncogene 2002; 21(35): 5427-40.

V.Y .>‘.>)o T o)lo.& <99 9 (oW 0390

8- Kerkel K, Spadola A, Yuan E, Kosek J, Jiang L, Hod
E, et al.Genomic Surveys by Methylation-Sensitive
SNP Analysis Identify Sequence-Dependent Allele-
Specific DNA Methylation. Nat Genet 2008; 40(7):
904-8.

9- Zhang D, Cheng L, Badner JA, Chen C, Chen Q,
Luo W, et al. Genetic Control of Individual Differences
in Gene-Specific Methylation in Human Brain. Am J
Hum Genet 2010; 86(3): 411-9.

10-Zhang S, Lu J, Zhao X, Wu W, Wang H, Lu J, et al.
A Variant in the CHEK2 Promoter at a Methylation
Site Relieves Transcriptional Repression and Confers
Reduced Risk of Lung Cancer. Carcinogenesis 2010;
31(7): 1251-8.

11-Su KJ, Lin CW, Chen MK, Yang SF, Yu YL. Effects
of EZH2 Promoter Polymorphisms and Methylation
Status on Oral Squamous Cell Carcinoma
Susceptibility and Pathology. Am J Cancer Res 2015;
5(11): 3475.

12-Kaushal R, Pal P, Alwell K, Haverbusch M, Flaherty
M, Moomaw C, et al. Association of ALOX5AP with
Ischemic Stroke: A Population-Based Case-Control
Study. Hum Genet 2007; 121(5): 601-7.

13-Shi Y, Xu L, Feng Q, Li A, Jia J, Xu Y, et al. Allele-
Specific Methylation Contributed by Cpg-SNP s
Associated with Regulation of ALOX5AP Gene
Expression in lIschemic Stroke. Neurol Sci 2018;
39(10): 1717-24.

14-Kang HG, Lee YH, Lee SY, Choi JE, Do SK, Hong
MJ, et al. Genetic Variants in Histone Modification
Regions are Associated with the Prognosis of Lung

Adenocarcinoma. Sci Rep 2021; 11(1): 21520.

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i5.16119
https://jssu.ssu.ac.ir/article-1-6155-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-06 |

[ DOI: 10.18502/ssu.v32i5.16119 ]

Ohos g (B pw 3 3o daxo
15-Larsson L, Thorbert-Mros S, Rymo L, Berglundh T.
Influence of Epigenetic Modifications of the
Interleukin-10 Promoter on IL10 Gene Expression.
Eur J Oral Sci 2012; 120(1): 14-20.

16-Qingxu G, Yan Z, Jiannan X, VYunlong L.
Association between the Gene Polymorphisms of
HDACS9 and the Risk of Atherosclerosis and Ischemic
Stroke. Pathol Oncol Res 2016; 22: 103-7.

17-Yates CM, Sternberg MJ. Proteins and Domains
Vary in their Tolerance of Non-Synonymous Single
Nucleotide Polymorphisms (Nssnps). J Mol Biol 2013;
425(8): 1274-86.

18-Erdem L, Giovannetti E, G Leon L, Honeywell R, J
Peters G. Polymorphisms to Predict outcome to the
Tyrosine Kinase Inhibitors Gefitinib, Erlotinib,
Sorafenib and Sunitinib. Cur Top Med Chem 2012;
12(15): 1649-59.

19-Hein DW. N-Acetyltransferase Single Nucleotide
Polymorphisms: Emerging Concepts Serve as a
Paradigm for Understanding Complexities of
Personalized Medicine. Expert Opinion on Drug
Metabolism & Toxicology 2009; 5(4): 353-66.

20-Xie T, Zou Z, Liu C, Zhu Y, Xu Z, Wang L, et al.
Front-Line Therapy in EGFR Exon 19 Deletion and
21 Leu858Arg Mutations in Advanced Non-Small Cell
Lung Cancer: A Network Meta-Analysis. Evid Based
Complement Alternat Med 2021; 2021: 9311875.
21-Polli A, Hendrix J, Ickmans K, Bakusic J, Ghosh M,
Monteyne D, et al. Genetic and Epigenetic Regulation
of Catechol-O-Methyltransferase in Relation to
Inflammation in Chronic Fatigue Syndrome and
Fibromyalgia. J Transl Med 2022; 20(1): 487.
22-Pandolfo G, Gugliandolo A, Gangemi C, Arrigo R,
Curro M, La Ciura G, et al. Association of the COMT

Synonymous Polymorphism Leul36Leu and Missense

V.Y .>‘.>)n T o)lo.& <99 9 (oW 0390

Variant Vall58Met with Mood Disorders. J Affect
Disord 2015; 177: 108-13.

23-Wang R, Sun X, Deng YS, Qiu XW. Effects of
MDR1 1236C> T-2677G> T-3435C> T
Polymorphisms on the Intracellular Accumulation of
Tacrolimus, Cyclosporine A, Sirolimus and
Everolimus. Xenobiotica. 2019; 49(11): 1373-78.
24-Leuchter AF, McCracken JT, Hunter AM, Cook IA,
Alpert JE. Monoamine Oxidase and Catechol-O-
Methyltransferase Functional Polymorphisms and
the Placebo Response in Major Depressive Disorder. .
J Clin Psychopharmacol 2009; 29(4): 372-7.

25-Li  Z, Chen L. Predicting Functional
Consequences of Snps on Mrna Translation via
Machine Learning. Nucleic Acids Res 2023; 51(15):
7868-81.

26-Jo BS, Choi SS. Introns: The Functional Benefits
of Introns in Genomes. Genomics & Informatics
2015; 13(4): 112.

27-Zhang Y, Zeng X, Liu P, Hong R, Lu H, Ji H, et al.
Association between FGFR2 (Rs2981582, Rs2420946
and Rs2981578) Polymorphism and Breast Cancer
Susceptibility: A Meta-Analysis. Oncotarget 2017;
8(2): 3454-70.

28-King SA. MPN-500 the Characteristics of Patients
with Unprovoked Venous Thrombotic Events with
JAK2 GGCC (46/1) Haplotype Treated in Tertiary
Care Center in Saudi Arabia. Clinical Lymphoma
Myeloma and Leukemia 2022; 22(2): S340-1.
29-Nourolahzadeh Z, Houshmand M, Mohammad FM,
Ghorbian S. Correlation between Lspl (Rs3817198)

and Casc (Rs4784227) Polymorphisms and the

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i5.16119
https://jssu.ssu.ac.ir/article-1-6155-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-06 |

[ DOI: 10.18502/ssu.v32i5.16119 ]

- G 9dS 95 ST (L s yg0 Ly

Susceptibility to Breast Cancer. Rep Bioch & Mol
Biol 2020; 9(3): 291-6.

30-Nair V, Sankaranarayanan R, Vasavada AR.
Deciphering the Association of Intronic Single
Nucleotide Polymorphisms of Crystallin Gene Family
with Congenital Cataract. Indian J Ophthalmology
2021; 69(8): 2064-70.

31-Schweighofer N, Strasser M, Obermayer A,
Trummer O, Sourij H, Sourij C, et al. Identification of
Novel Intronic Snps in Transporter Genes Associated
with Metformin Side Effects. Genes 2023; 14(8): 1609.
32-Tran HT, Takeshima Y, Surono A, Yagi M, Wada H,
Matsuo M. A G-To-A Transition at the Fifth Position of
Intron-32 of the Dystrophin Gene Inactivates a Splice-
Donor Site both in Vivo and in Vitro. Mol Genet Metab
2005; 85(3): 213-9.

33-Subramaniyan S, Kuriakose BB, Mushfiq S, Prabhu
NM, Muthusamy K. Gene Signals and Snps Associated
with Parkinson’s Disease: A Nutrigenomics and
Computational Prospective Insights. Neuroscience
2023; 533: 77-95.

34-Waheed N, Naseer M, Haider N, Suleman S, Ullah
A. Whole Exome Sequencing Identified a Novel Splice
Donor Site Variant in Interleukin 2 Receptor Alpha
Chain. Immunogenetics 2023; 75(2): 71-9.

35-Bajrami E, Spiroski M. Genomic imprinting. Open
Access Maced J Med Sci 2016; 4(1): 181-4.

36-Pidsley R, Fernandes C, Viana J, Paya-Cano JL, Liu L,
Smith RG, et al. DNA Methylation at the Igf2/H19
Imprinting Control Region is Associated with Cerebellum
Mass in Outbred Mice. Mol Brain 2012; 5: 42.
37-Hamzei B, Sheidaeian T, Bahadorzehi N, Sheibani P,

Akbari M, Akbari S, et al. Involvement of Single

V.Y .>‘.>)n T o)lo.& <99 9 (oW 0390

Nucleotide Polymorphisms in Acute Lymphoblastic
Leukemia Susceptibility. Gene Reports 2020; 21:
100971.

38-Rykova E, Ershov N, Damarov |, Merkulova T.
SNPs in 3' UTR miRNA Target Sequences Associated
with Individual Drug Susceptibility. Int J MolSci 2022;
23(22): 13725,

39-Shi Y, Sun F, Cheng Y, Holmes B, Dhakal B, Gera
JF, at al. Critical Role for Cap-Independent C-Myc
Translation in Progression of Multiple Myeloma. Mol
Cancer Ther 2022; 21(4): 502-10.

40-Huang HT, Guo J, Xiang Y, Chen JM, Luo HC,
Meng LQ, et al. 4 SNP in 5' Untranslated Region of
CD40 Gene is Associated with an Increased Risk of
Ischemic Stroke in a Chinese Population: A Case-
Control Study. Genet Mol Boil 2017; 40: 442-9.
41-Southam L, Rodriguez-Lopez J, Wilkins JM,
Pombo-Suarez M, Snelling S, Gomez-Reino JJ, at al.
An SNP in the 5-UTR of GDF5 is Associated with
Osteoarthritis Susceptibility in Europeans and within
Vivo Differences in Allelic Expression in Articular
Cartilage. Hum Mol Genet 2007; 16(18): 2226-32.
42-Chan JJ, Tabatabaeian H, Tay Y. 3’ UTR
Heterogeneity and Cancer Progression. Trends Cell
Biol 2023; 33(7): 568-82.

43-Li Y, Zeng Q, Qiu J, Pang T, Xian J, Zhang X. Long
Non-Coding RNA UCA1 Promotes Breast Cancer by
Upregulating PTP1B Expression Via Inhibiting Mir-
206. Cancer Cell Int 2019; 19: 275.

44-Wu Y, Jia Z, Cao D, Wang C, Wu X, You L, at al.
Predictive Value of Mir-219-1, Mir-938, Mir-34b/C,
and Mir-218 Polymorphisms for Gastric Cancer

Susceptibility and Prognosis. Dis Markers 2017; 2017.

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i5.16119
https://jssu.ssu.ac.ir/article-1-6155-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-06 ]

[ DOI: 10.18502/ssu.v32i5.16119 ]

Olyl%en g iy b 0 Sazee
45-Calin GA, Cimmino A, Fabbri M, Ferracin M,
Wojcik SE, Shimizu M, at al. Mir-15a and Mir-16-1
Cluster Functions in Human Leukemia. Proc Natl
Acad Sci USA 2008; 105(13): 5166-71.

46-Weng YH, Yu WT, Luo YP, Liu C, Gu XX, Chen
HY, Liu HB. Association between Mir-365
Polymorphism and Ischemic Stroke in a Chinese
Population. Front Neurol 2023; 14: 1260230.
47-Allemailem KS, Almatroudi A, Alrumaihi F,
Almansour NM, Aldakheel FM, Rather RA, et al. Single
Nucleotide Polymorphisms (Snps) in Prostate Cancer:
Its Implications in Diagnostics and Therapeutics. Am J
Transl Res 2021; 13(4): 3868-89.

48-Penna-Martinez M, Epp F, Kahles H, Ramos-Lopez
E, Hinsch N, Hansmann ML, at al. FOXE1 Association
with  Differentiated Thyroid Cancer and Its
Progression. Thyroid 2014; 24(5): 845-51.

V.Y .>‘.>)o T o)lo.& <99 9 (oW 0390

49-Adam Y, Samtal C, Brandenburg JT, Falola O,
Adebiyi E. Performing Post-Genome-Wide Association
Study  Analysis:  Overview, Challenges and
Recommendations. F1000Res 2021; 10: 1002.
50-Pomerantz MM, Ahmadiyeh N, Jia L, Herman P,
Verzi MP, Doddapaneni H, at al. The 8q24 Cancer Risk
Variant Rs6983267 Shows Long-Range Interaction
with MYC in Colorectal Cancer. Nat Genet 2009;
41(8): 882-4.

51-MA Mohammed F, Rezaee khorasany AR, Mosaieby
E, Houshmand M. Mitochondrial A12308G Alteration
in Trna Leu (CUN) in Colorectal Cancer Samples.
Diagn pathol 2015; 10: 115.

52-Li Y, Beckman KB, Caberto C, Kazma R, Lum-
Jones A, Haiman CA, at al. Association of Genes,
Pathways, and Haplogroups of the Mitochondrial

Genome with the Risk of Colorectal Cancer: The

Multiethnic Cohort. PloS one 2015; 10(9): e0136796.

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i5.16119
https://jssu.ssu.ac.ir/article-1-6155-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-06 ]

[ DOI: 10.18502/ssu.v32i5.16119 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 31 Dec 2023
Vol 32| NO 5 | July 2024 Accepted: 17 Mar 2024

Single Nucleotide Polymorphisms: A Deep Consideration of Protein
Sequence Variation
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Introduction: Human genome consists of the three billion base pairs that has about one percent of
genetic variation from one person to another. which determines physical. psychological. and
susceptibility to diseases. Among the types of genetic diversity, single nucleotide polymorphisms are
one of the most important genetic differences between two people. Single nucleotide polymorphism
variation is located in the promoter region, exons. introns. untranslated regions and other
Deoxyribonucleic acid (DNA) regions. While variation in the exon region can change susceptibility to
diseases depending on whether it changes the protein structure or affects translation kinetics. Diversity
in the promoter region can affect the interaction of genetic and epigenetic elements. Also. variation in
the promoter region can affect the DNA methylation status. Polymorphic variation in the intron region
can affect Messenger Ribonucleic acid splicing and the function of cis-regulatory elements.
Polymorphic variation in the 5' Untranslated region. region causes a change in translation efficiency,.
while a change in the 3' Untranslated region binds micro Ribonucleic acids to their position then affects
the effects. In some cases. variations in Transfer Ribonucleic acid (tRNA) and Ribosomal ribonucleic
acid (rRNA) affect the function of these regulatory cis elements.

Conclusion: From a clinical point of view, a deep knowledge of this type of genetic variation can help
the treatment process, manage patients and understand the prognosis based on these SNPs. Private or
personalized medicine is also fundamentally based on genetic diversity. In this article, it was reviewed
the types of single nucleotide genetic variation and presented examples of types of cancer, neurological
and immunological diseases.
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