[ Downloaded from ismj.bpums.ac.ir on 2026-02-17 ]

[ DOI: 10.61186/ismj.26.3.155 |

// 5 b aslialess
/ u...J\é c_g‘.’ g;i.iﬁ—g:,«.._s') e..\s.\i.bj};
A Sloys (mblag Sleds 5 (S e ke oKl

Iran South Med J 2023; 26(3): 155-166 OVF Y s 5 2122) VOO-NPF domds o 0)led ol g Sy S

b (rs63749795 C>T) MLH1 o5 JSiwi> B3 )l w3 o
ol 2l e 8 Jhow dilaio 30 Gl o Jw 4 Tl Sl

VPhD) 0L ,les 1l & (MSC) 63] 3 Khe s

Q‘ﬁ‘ g}g,ﬁ sd\?&b,bi ‘;'».M -w el{.ﬁlb 44.1\9: r‘,lﬁ RCEH N ¢wuw’j e}; !

OF YN /Y i 2 dy —VER YA tdlae 3L )

A

0 el Giludilen Como y (K55 GoIL 53 S S L edd cBlis eteew (MMR) (5le dilen 51 dny o0 5 (i 0
slaxzul b MLHL(rs63749795 C>T) JASidiz Al jon o) s b adlas oyl ool MMR ShnS ool 5> ¥ 51 S MLH1
A ol Ol o Jledk DU mazr 53 Dy Ol 4y

s plowl Ol 4 Ml (Sl Al 05y o S8 Vor 5 Ol Do 03 V0 (55 2 esbaLE =350 addllae ol il g g 310
Sle s 3 eslial b fol S 5 ) » TELra ARMS-PCR iS5 | (1563749795 C>T) MLHI (gus S 5 S ISk 2] 00
s gy 1 Oljloy Gl (N b A5 IS 5 S Sk o jen S 4525 YF 2l 5 SPSS

d'}‘;}“)‘f' }f' s.,-;;MQ‘JL«ﬁ)ATTJTC 6\.&%}33 ;éb‘) A5 sdalin df“JS}JLo.ﬁC,.:M.?JACC g;,.....?‘,.;j LAA.ZéLi

Coner 33 5 oy At Y0 O 5 4 Olle 53 T 5 C T ol 3 o5 o3 OANF 5 FUAY 5 4 andllan 35 90 @l o1 31 3 La0]
Jols gl 3 Ol Ol b (T 5 o5 55 355 (A ped pie odins DL (55T (sloa o 55 4o p3 VA/44 5 Y0/8Y 5 4 J 8
59 Ol Ol b andllae 5,50 odb b S35 Al 00 phe Bl Ol

oI 5 MLHL 03 rs63749795 Co>T S M1 5 (s 5 38 om olaisine Blisl ol 0L ey onl slaaiily 1(g S aomi
10 25 Ol pl o ek 5o Oljla addllas 5,08 2l G Sy rees 5 Ol O o 4 Mol Jlas

Tetra ARMS-PCR (MLHL &5 (b Ol ju (s 4lS 55 SO ISk 1 gdS 0850

Ol e O3l ke dged ol carly ple oSl ¢ pulidiions s 038 5o, * ¥

Email: s.ghaffarian@azruniv.ac.ir
*ORCID: 0009-0008-2002-7426
**ORCID: 0000-0003-0385-8638


mailto:s.ghaffarian@azruniv.ac.ir
http://dx.doi.org/10.61186/ismj.26.3.155
http://ismj.bpums.ac.ir/article-1-1852-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-17 ]

[ DOI: 10.61186/ismj.26.3.155 ]

\FeY _)ﬁ)q.i}.ﬂ.:,a/"’ AJM/W}%JL»

A3 adlas 3pse Sy SO OSSOl

V) e s
5ol gl cir Lbs L MMR ol e
55 bS5 s (IDLS) sl 5 Gl (slaails
Sedd JSE g e by g ASS e
5.5 o JET (MULS@MSHE 5 MSH2 (sls 55
SIS gl sailos e MMR S5 s 55 (A
v Jsl s (MUSP) MSH3 5 MSH2
S by s 5 Bl Sbier
Lo Ol 5 5S,p sbIDL 5 sussls s o
DNA 5 ;50 5l i lobid ame 4 dines
Sedd JSCas slaalss e S Lie b Sl S
Slge 4« (MutLa) PMS2 5 MLHL slaisls .5
Of Cilaze 358 0 BT A o Jas LS 5500 S
ol b el B bl 4w, 5> DNA - 2a
S50 EXOL SUS 55581 Lo 5 o 5 0 S o
S LB s MMR s ioman (4 5A) 5,5
SS55 3 gl S Abe oS 5s A 5 Sles
8 DNA (slaconl Jlos ply 3 5 ol Syl pen

() syl
S5 e b ) ) LSS e s e
SMLHL (555 A5 pde 4 e L5 oo a5 (]
oSS gllasl 5 Shas (55 opl Jld s 5 L
o= DNA a5 5l kil slallat o MMR
oRlBl s (K55 bl culg 5 s gslediles
s ge DS el s 35 Ol e 4 Sl Sz
missense & SIMLHL gls g 5l as,n Y 550
O b o 51 (5 503 belse i o sdle i
Pade 05 Gl 3 Shes O e o 5500
ot alae WS be MLHL gy, S LiSis

Jgoja\w.(\\)qﬂ;bmﬁggj&;:jﬁ

dndie

el bl s e el e O
(V) Gl Ol 0U3 e 3 O s 5l 56 ay S pa
Jodens 0V el el latagn el g
S dens T (Y) ases Sy Oy ol o
Slse 3 doys YY T 5 (1) Oler 065 slaols e
s g oS5 Ol Ol o dy Ol 53 063 a0 s
4l g el ST OG5 Ol )3 Ol s oy sl
53 81 Sl e 5l a8 Ve DLl 53 (le 2!
() cl 8 sl 5iS

i 5 MMR) sl wilea 5l sy (5 s
Ol ahas 5 g5 5 g9, Slagrge
SOk 5 IS LB 5 sl el CBli et
LY s 2 (D) 3505 (S3latilen Cms 5 (S35
Sl Bl laad> 5 )b lasl e a 500
ol 5l a2 OF o 5 J gt 5 LS o Jus (IDLS)
3 DNA (o Shle aul b b &S ol (g letiilon
ey S I MMR (SLaS (0) L2l oA o5
mutL homolog 1(MLH1)
mutS homolog mutS homolog 2(MSH2)
Postmeiotic ~ segregation ,  6(MSHG6)
MLHL 03 .l s |25 increased 2(PMS2)
53 MMR o3l gl slao3 51 (mutl homologe 1)
oolod p3509,5 ol o3k oy YPYV/Y Lomdse
Sboir By gt TVerQAY 5L e Sl Y
Shsesn 05 cnl s ol 2l3 adlsl YVAFVYYS
S 05 el il e 0555114 ks 5 el mutll
35 Lelad J3E 5 AS e IS |y Al sl VOF LMD
52 e Yo Sl e 0586 S e (3L DNA (e 5
(F) ol 0l S 05 o)

L as e 4l jigr 0F Olgear 5b sl ¢, MLHL

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.61186/ismj.26.3.155
http://ismj.bpums.ac.ir/article-1-1852-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-17 ]

[ DOI: 10.61186/ismj.26.3.155 ]

VOV / Ol Ol o 4 Mol slbaial L MLHL 05 K3k ol o0

bl,\.{u K} a.:‘J\S.LA

O o 4 Sl Jlazt b OT Bl 5 ey Ol 8

Ol O o 5956 sla S35 b cioman 5 Ol

.@;)\}wb.’)jﬁww‘)ﬁ

b b, 930

DNA #1 5l 5 (5 x84 500

aclie p ote gl =63, 50 dalllae SO s o)
VO-AY w035 0L Cpmor 53 J 28 5 Jlaw 63 5 55
ol addllan 5550 (slasisod 351 Ol o edlons Sl
4 OBS axxlye o 5l Ol Ol e 4 Dlis 55 A4
Al Oads ol 52 QA 5 50 Sl 55 Ol ey
05,5 Olse 4l 53 5 S s pls3l s Ol e sl
8,5 Sy O e ¥ 2 a0l g J2S
S50 sadsl 5 DNA gl Ol b5 e
s NS 365 Jle s 5 EDTA (sl
w5 sn g e Jod 5l Olles b lasila
b)) S0 S sl 302 (83 Oses
Soslrd S L dals 058 e 5 o305 g5 5 (G
A g slmanr Al B s a0

oot s 0 SIDNA # e fags ool 5
K b, 5l esleal L5 (Salting out) gl Sad
DNA (sl sod CdS 5 CaS e L(10) A2 el
5085580 5 (6 gy SRl sy 53 4 el ol S
Colg 53 B S N s g sm o> S 58T TS
bz b3 B 5ol 335 b el ke T L LDNA

RN :lJfJ:}L.u a5 =Y gles 5

Tetra-ARMS-PCR 55
sl Tetra-ARMS-PCR G 51 [aassy ool 5o
rs63749795C>T (i S 5 O JSadr )
S5 (1F) as esliewd MLHL o

OY) 3505 2 53 DNA ol & by e Slsels
Single-Nucleotide ) susslsys & ISSane
DNA g 55 J& ws (Polymorphism: SNP
sl p 35 e 53 SIS 5 ST g S s 8
SIS o gl et sl Slallias oLl 5 555 e
5 oS al gl IS dr J (sl SIS 5SS
2 b S5 e e Vil liSUS 4l
315 Ol o b (o5 B3| 5 558 0 055 5 Olazls
S 5 5 sls e 4 SNP _ISas (1Y)
as & s S JSNP S ol Comer
ot ol S ol 5 e 5305 03 5
3 s i 2l I gy b S
om st JB B s s S Gl e
Ol Sl ot b i lS 5 SO ik
4 05 dates b g s <WSNP el ol esls
Loilsls b 51 (S5 S Sl sl O e
(OVF) 5550 SNP (gls Sl go oJUs 5 50l e
55 Gl Sl Olge a0 Ll e bOG ool andllas
Gl S5 S5 55, 5 4 Ol e pKins 53 ol
b ST G s s oSl O S50
5 & sp5 et (g 3 S AS o eal b
Oloys gy ol Ol e 0 Dl sldazal 3l ST 2

2l 2V el Oloys 4 ol
Cilises Sligis 53 MLHL 05 51 Liksee sWSNP
Dby Ol b 0T B3l pde b blsyl 5 plabes
by Gaminar SGl 4 axg Locd sdd s
o Sl Sl oy 0L 4 il Glael
Camex S50 205 ool = 5 SNP cpl e o o
R Sy pde sy Ol Gl s &3l
ol i sy ol 2 op el
Jla 0U3 Camax s MLHL 05 1s63749795C>T

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.61186/ismj.26.3.155
http://ismj.bpums.ac.ir/article-1-1852-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-17 ]

[ DOI: 10.61186/ismj.26.3.155 ]

\FeY _)ﬁ)q.i}.ﬂ.:,a/"’ AJM/W}%JL»

Sl dalllas gl 5l S5l JIs.(0V) Lib s PCR
S5 s el (Gernany) Metabion =S .2

ol o 0313 OLES Y g 3 e3lizal 5540 (sla S 5T

&' PCR . s iy, & Tetra-ARMS PCR
05553 GNP (545 418 5 ST (sl IS iy ol
LBL 5 e gl sl S8 s o8 Gl s
Sl 2 IS B e b S e e

3peeks Sloy 2iSTy b 6w lakad o3l 5 b ST JIg (V Jgder

PU S5 ASber J gz Jsb
Outer Forward AGAACAGACTGATCTTGTTGGCCTTCTG ¥4y
Outer Reverse ATGACTGCTTTCTCCATTTCCAAAACCT
Inner Forward GATGTGGAAATGGTGGAAGATGATTACC C v
Inner Reverse ATGACTGCTTTCTCCATTTCCAAAACCT T Yof

salie (glaosls sLs 45 (63190 3 5 O gy SIS 00
Ol o 53 1203 533 0 3a31 3135 g2y 3l S o
Sl gxe CJM Olgeas P</00 5 A eslinud Lo ys 40
et 5 s ISS i o BL I s an S s
Dligabl Ahols il o 3 il L Ol s 4 Sk
o il bl (sladsasl dnlows A alone Ao 3 40
Sl el L LT 5 ol gl el
javastat online statisticsasl ,;

package(http://statpages.org/ctab2x2.html)
Slasie sl s o Bl ) 2 6l A el
ABles 3 oSk (ol ssbomes 5 Olley Al
baggesl pled 53 s eslizad YE 20,5 SPSS
Al as Sl s s s g Olsea P<i/e0
R N Bt g T U S
o1 i ke ERBB4 05 151972820

3 S 15 w255 RNASND

N Sl
C‘fv.?.wl Q\)Lo.;.r L;:jl.v ‘_gLAa.L'v}f; )( t‘)‘y C)LG.)MQ\ Lfl-ﬁ;
JooSS Ohlag law 5 Sladesd = )b bl ol 03

2 a5 BLOL e 65 s 5 0 S

\+ slé wm> > Tera-ARMS-PCR s,
Som TS 5 2y Slamly SLS 5L A S
5y slayely s S /0 i« oS
DNA 25 S /8 Jltie 4 ol a 53555 <l 5
Master mix s S )V i 4 S
Jaie & T 5 s S 0 laie « (AMPLIQON)
oSl ol slaas g A el s S VY
£ 90 °C (los 55 adsl (3l b il Jal (glo s
430 °C 5 il c s a5 > Fr w@ids O e
e 45 0A °C (gles 3 b ST Jlas! casl $O oote
53 5 456 Y0 a4 VY °C glos 53 Ly 5 456 £
@iV Sl VY °C s olg bt 2 Sl
Cgr PCR2s1y 51 ool oY peams Culg 3 05
Y BT U5 s » it 5 SO IS Ll

Ju.l.w))_’ﬁjjig.ﬂ Loy

bl s 5 4 e
5aps 5 e Glald = 3y pe addllee S s ol
Coge ol 5 slen B3 G sl Jo
Sl n Bl skaie b sl Al el lanlie

0531 3l Sl 5 ald 05,8 55 o T 5 555

http://bpums.ac.ir


http://bpums.ac.ir/
http://statpages.org/ctab2x2.html
http://dx.doi.org/10.61186/ismj.26.3.155
http://ismj.bpums.ac.ir/article-1-1852-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-17 ]

[ DOI: 10.61186/ismj.26.3.155 ]

V08 / Gl Ol ) Skl sldaiad L MLHL 03 JSaio ol on

bb&u K} ulj&b

Sl =S 5 Goslanar a0l 53 5 S a3 ol 3l
Soss 4 rs63749795 K- > T 5 C
S el s O JK8) as el Tetra-ARMS PCR
o3Il Ls S s b ez IS 5 S axlllas 3550 3131
& S s Jols 58T U5 655 2 PCR Y puames
WA b 4 C T a by sl b i TAY J b
i VY b T W bspe 5 5k i
5 58T J5 6o T el sl 655 s

el o 03ls QLESY Ji..o

Polymorph SNP

Shlew Sl sl 3 K s Ohles )
S3 0T S ol gl s 5 ea aile e SLS
oled a4 Ol uS L fLash )l S dales
Ol xS 3 IRAZARUNIV.REC AYeY +oY
e wble 53 5 Coear Ol 3l e dgd oKl

el 0 Sl (S5 S Sl i g5 55 GO

laasl

-

o Ms Slag Vo ae 055 wised addllas ) o
O o 4 Sl el Osks ol 3 3 A 5 Ol Ol e

GATAGATGGAGGAATGAATGAATEAGACTTCACARATTCAGCTCACTTGCTCAAGGCCCTGCAGCTCTAC

GGGATGAAGCTARACTCCAGAGTYCTGCTACATTGGCTGTGTGGCCAGCTGCTGGGATCTGAGGGTTGTC
AGATAAGC. AGAGAACAGACTGATCTTGTTGGCCTTCTGCCAGCACAGGGGTTCATTCACAGC
TCTGTAGAACCAKCACAGAGAAGTTGCTTGCTCCTCCAAAATGCAACCCACAAAATTTGGCTAAGTTTAA

ICE AR TG TCEARCATGATIC] - GAA GGARATGACTGCAGCTTGTA GRGARGGATCATTAL

[ ARRCARGAATAATARTGATCTGCACTTCCTTTTCTTCATTGCAGARAGAGA P.TCGGGAAGATTCT-

CCTCACTAGTGTTTTGAGT CTCCAGGAAGRAATTAATGAGCAGGGACATGABGGTACGTAAACGE TGTGE
CCTGCCTGGGATGCATAGGGCCTCARCTGCCA NGB TTGOARATEEACARAGCAGTORT C X RG

TGGCCACTACAGTTTTGCTGGGCAAGCTCCTCTTCCTTTACTAACCCACAATAGCATCAGCTT. GACHA

ATTTTTGATTGGGAGAAAAGGGAGAAAAATAATCTCTGTTTATTTTAATTAGCATTAATTGGTATTCTTG

TTAAACCATAGGAGTCAGAGTAAATCAGCCATTTCACCAATTTTCAGTTTGTTTCTGTCTTAGCTAACAG

05 5 a5 p asdlle 3,50 IS oKlr 5 b SLT Ll e (0 K2
Fig 1) Primers annealing location on target DNA sequence

Gl i TAY) J 25 g

(3L ci=yC i
Gl i Yr) T 4

Ladder

5581 J5 ¢35, » Tetra ARMS-PCR 2815 51 ol s (7 s
Fig 2) Tetra-ARMS PCR products on agarose gel

ONMYE) TT 585 bl L8 0V 5 (e s YVAY) CT
250 JAS 5 Dlew S35 S s 53 iny (Ao
93 &b‘jz Ol LS sdalie CC %};} )z

s Cleasys 0 pvalue=nay) TT Css)

o 5ol 09 8 53 o i 85 13 w55
f')CT g:,.:;yj stbjb‘f' AJJUG.A J‘)‘}A)Laﬁ \" )‘
Shisg (o3 #) TT Cps glls Ja 7 5 (s

s Sl L8 FY el o5 8 53 andlas 5550 35 A

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.61186/ismj.26.3.155
http://ismj.bpums.ac.ir/article-1-1852-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-17 ]

[ DOI: 10.61186/ismj.26.3.155 ]

\\c'\')ﬁjq.i}ﬂ:f/‘ﬂa_)u/r&i}wdl—n &Jj?urb/\?’

53T W sl ceeen (OR=1/4¥0 5 Cl=as ;s 40 5 Cl=as )5 40 p-value=+/vay) CT ; (OR=+/4YV

JJI.S e_}JfJJ_}(JV.p)b/\' d‘)\fa l;) \5;' ‘)Lq.:{ c_gjf .)}:J)‘JL;.\MJJ:SJ)%O};}J&:{(OR=\/'VQ

M| il ) oS 55 (Ao ys VA4 Sl 5 1) 100 y ;
T AT s Pl sl 0g 8 53 o L SIS w55

J3las T 5 C gla I aadliae 3l Jolo il ol
S esS 53 5(aon Y 3L ¥ Jlanes S 5C
53 O Ol &8 5 (Aoys Yo/8Y Sl 5 L) 1Y

P-value=+/AYY) 545 b gxe JS 5 Jlew o5 S

Jj..d )\)L;.M a}; 39 A_)‘il O JUT Jl}\f
L5l (OR=V/+0A 5 Cl=as,s 40 p-value=+/AYY)

IS 5 e 03,8 o> T Gl 3 &5 O Sl

Y Jod>) AiS sdalice

JAS 5 ke 313 53 Ny (5 Sl i (Y dgr

OR(ClI=407) p-value  igl5 aw s J s Sl doys | Ll | Picsss

ATV (/N -0YF/PYY) +/VAY YV/AY ARl D ¥ CT

V/eVA (V=40 Y/8NY) vaY OANS ov 4 o TT

/A¥0 (\/+=0¥+/OAY) /AT ARVLY) ) Y. ¥ C

V2 OA (V\/+=YYY/5¥4) C/AYA V4/+4 \00 A Voo T
(p-value=+/8A%) ;s 55 4>, (p-value=+/r40) L PN 5 b 85 Sl s
P-+/YVY) LSy Cww (p-value=:/\Y0) e LU oy ookl plnil Glag s Wbl
S5 53 5 (p-value=+/:50) 50 55 o5lul (value= b e L MLHL 051563749795 JSCanar
(¥ Jgd) LS sdaline (P-value=+/v¥s) AR s Sl B35 O ol ore bLI Oy

o35 g5 Jald addles 5550 2l (Dle 5 SNP

MLHI 55 rS63749795CT wislor 55 anlls 390 0llem i 53 o5 (F Jpir
Obles (sl Slasia b b3l s

p-value oT i T (e 53) 3luas ¢lsl S
¢ 14 ¥q fo=
AN 's v 5 fo< -
0 p ksl
0 S
% YA - "
PV Ve Y. = S5 e
¥ Cann 93 -
¥ \ 22
0 p ksl
\
A q . Comodo
0 ¥ s Fibroadenoma
" Y FIinODC(Y,StIC
+/Y40 Of _—
Yy Y 5 ILC ey
\ I Phyllodes
) f ksl
|
i
i
\¥ 14 |
A 11 i
V/PAS \K V¥ v 1 D5es 43
Y “ pobaels
/450 " ¥ :? qi Ll
o/ 2 STATEES
YY | ;
! Ye e
£ .
N A%
. \ : N,
Viais 1) N ) 5,8
/ ¢ v \ Ng ) (5,85
. \ U
T\ e

*TI<2.5cm, TZ2>2.5¢cm, ** NO: 0, NI: I-3cm, NZ2: 4-9cm, N3> T0cm

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.61186/ismj.26.3.155
http://ismj.bpums.ac.ir/article-1-1852-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-17 ]

[ DOI: 10.61186/ismj.26.3.155 ]

VPN /Ol Ol o 4 Sl slaial U MLHL 05 K30 ol a0

b‘)m K} a.:‘ng.La

AG _ialS 4 e MLHL 03 1s63749795C>T
(Jye » IS V0N = AG) aily jigr I
(s s JS S V714 = AG) ks [ s
3i L b &S AS P=r/FOVO L

(p-value>+/Y)

-

)

Mone 5l bl sle ol
ST 13l 5 B s MLHL 05 1563749795C>T
)l eds el 0L Y IKE s RNAsnp

SShde sl b plad ketle s el

(L

sl e (0 b W1 () MLHT 051863749795C>T ISauar 51 20 olas jlorle ol s (¢ 1SS
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Abstract
Background: The MisMatch Repair (MMR) system is a conserved system with a key role in genetic stabil-
ity and replication integrity. The MLH1 gene is one of the four main components of the MMR complex.
This study was conducted to assess the association of MLH1 (rs63749795 C>T) gene polymorphism with
the risk of breast cancer among women in the northwest of Iran.
Materials and Methods: A case-control study was conducted on 100 women with breast cancer and 100
healthy controls with no family history of cancer. The association of single-nucleotide polymorphism of
MLH1 (rs63749795 C>T) was examined by Tetra-ARMS-PCR assay and the resultant data were analyzed
in SPSS software, version 24. Single-nucleotide polymorphism association with clinical symptoms was ex-
amined in the patients.
Results: CC genotype was not observed in the patient and control groups. The frequency of TC and TT
genotypes was 40% and 60% in the case group, and 41.84% and 58.16% in the control group. The frequency
of C and T alleles was 20% and 80% in the case group, and 20.91% and 79.09% in the control group. The
statistical analysis of the data showed no association between genotypic and allelic distribution and breast
cancer in northwestern Iran. The results also showed no significant association between clinical character-
istics and breast cancer.
Conclusion: The findings of this research showed that there is no significant relationship between the gen-
otypic and allelic distribution of the rs63749795 C>T polymorphism of MLH1 gene and the increased risk
of breast cancer or clinical characteristics of the studied patients in northwest Iran.
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