ASSOCIATION OF METHYLTETRAHYDROFOLATE
HOMOCYSTEINE METHYLTRANSFERASE (MTR)
A2756G GENE POLYMORPHISM
IN FEMALES WITH BREAST CANCER

SUMMARY

Breast cancer is by far the most common cancer among women of
both developed and developing countries accounting for 25% of all
female cancers. Breast cancer is the most frequently diagnosed cause of
death from cancer in women worldwide, the second leading cause of
death from cancer in women in developed countries, and the leading
cause of death from cancer in low- and middle-income countries, where a
high proportion of women present with advanced disease, which leads to
a poor prognosis. Established risk factors for breast cancer include age,
family or personal history of breast cancer or of precancerous lesions,
reproductive factors, hormonal treatment, alcohol consumption, obesity

(for postmenopausal breast cancer only), exposure to ionizing radiation,

and genetic predisposition.

Methionine  synthase (MTR or MS),Cobalamin-dependent
methionine synthase catalyzes the transfer of a methyl group from N5-
methyltetrahydrofolate to homocysteine, producing tetrahydrofolate and
methionine. Insufficient accessibility of cobalamin, or inhibition of
methionine synthase by exposure to nitrous oxide, leads to diminished

activity of this enzyme. In humans, severe inhibition of methionine



synthase results in the development of megaloblastic anemia, and
eventually in subacute combined degeneration of the spinal cord. It also
results in diminished intracellular folate levels and a redistribution of

folate derivatives

This study is a case control study that was carried out at the
Faculty of Medicine, Beni- Suef University.

The study was conducted on 66 subjects divided into 2 groups:

Group I (patient group):
Included 37 females with breast cancer with mean age 48.9£10.9
ranging from 30-63 years from those attending the oncology department

of Beni-Seuf University Hospital.

Group II (control group):
Included 29 healthy female volunteers with mean age 45.6£5.6

ranging from 23-51 years .

Patients and control groups were subjected to:

= Full history taking

» General examination

= Local examination

= Pathology

» Abdominal& vaginal ultrasound
= Bone scan: For metastasis.

» Chest x-ray



» Contralatateral mammography

= Laboratory investigations:
1) Routine laboratory investigations:
» Complete CBC.
» Urea, creatinine.
> Liver enzymes (ALT, AST &Alkaline phosphatase).

2)Tumour markers:

» ER(estrogen receptor)
> PR(progesterone receptor)
» Her 2

2) Genetic analysis:

Genomic DNA extraction and analysis for MTR A2756G
polymorphism using polymerase chain reaction followed by restriction

fragment length polymorphism (PCR-RFLP) method.

The present study aimed to investigate the association between
polymorphisms of the MTR gene and risk of breast cancer in blood
samples of breast cancer female patients using polymerase chain reaction
followed by restriction fragment length polymorphism (PCR-RFLP)

method.

The results of this study showed that G allele frequency was higher
In breast cancer patients group than the control group 30/37 (40.6%)
versus 6/29 (10.3%), while A allele frequency was higher in control
group than breast cancer patients group, the control group 52/29 (89.7%)
versus patients group 44/37 (59.4%), with a statistical significant
difference (P<0.05).



The present study showed that the mutant AG &GG genotypes
frequencies of MTR 2756 gene were higher in breast cancer patients than
the control group (AG 20/37 (54.1%) versus 6/29 (20.7%); GG
5/37(13.5%) versus 0/29(0%) respectively), while the control group had
higher wild AA genotype frequencies than the breast cancer patients
23/29 (79.3%) versus 12/37 (32.4%) , these differences reach statistical
significance (P<0.05).

The study showed that MTR 2756 (AG) genotypes were 0.15 times
more risky for developing breast cancer than AA genotypes, while MTR
2756 (GG) genotypes showed 0.05 times more risky for developing
breast cancer than AA genotypes(OR=0.15 ,95%CI (0.04-
0.5),P=0.001& OR=0.05 ,95%CI (0.002-0.94),P=0.046 respectively).

G Allele is 0.16times more risky for developing breast cancer than A
Allele (OR=0.16, 95%CI (0.064-0.44), P=0.003). Statistical significance

as risk factors for breast cancer (P =0.003).

We concluded that there is an association between MTR A2756G
polymorphism and the risk for breast cancer and a higher frequency of
carriers of the G allele variant in females with breast cancer compared to

females without any history of cancer.

The potential effect of the Methionine Synthase A2756G
polymorphism deserves further investigations in similar designed studies.

Large scale studies including a large number of cases with different



histopathological types & TNM staging of the disease may allow a more

detailed assessment of the predictive ability of methionine synthase gene.

Another studies of other enzymes involved in folate metabolism,
their plasma concentrations and other derivatives could contribute to a
better understanding of the factors involved in the etiology of breast

cancer.

Qﬁﬂ\ uaﬂ.«.“

S e IS (8 el (g Lo uid apuall o) il STy aa ) () (U s iy

Gl g Al (a s  GLY) Gl ju e (e 725 Jiay sgd Al Glalil 5 desiiall
S il a5 callall elash anan (A eladl) G Uyl Gy 385l Lanazs JiSYI
& Ol e 580 iyl o)y cadiall Jall 8 lual) (g Ul sy 3510
Jal e b L) A eluil) (e b€ A () s (Al ddau giall 5 daddiad) lalll
Gda sl Lppsall Hladl) Jalge o) a3l 6 g ) 5230 5N 5aY) sl o daniia
el sall 5 o puiill Al CldY) ol gail) o el Blal) s il sl yesll Jadi g
Caadall g Uil day il Gl jpual) Aiand) (JoasSll Sl 5 ¢ S gaell Z3lall eyl

(oW a5 ) ¢ Ll il 5 o(Ja

i sfise (VL sS) e ading (Ul p) sl O (B al) Daiin Cpt sfiaall w3 O ying
(e¥) Gaaall) M (@Y 555l 58 die-50)) e el Ao sane JB5 Siag (Dpeisn
D G sl Jandi gl ¢ el 813 65 ane () (Cnisdines il ghg pam el )zl
B8l Lol a3 10 Bals el ) gam < Ga i)l weSY (m el ik e
(S8l Jaadl JSU Lyl 5 (a5 H01) aduall aall 58 ) g0 il (8 Sandians G siinall
il mas il w58 Bale )5 LAY 3l il i gise (alis ) (505 43) LS



LJ.J}A@AM\A&-}H\@E@&LUP\L;S\ M\}A’J\}QYM\@\JJ@L&\JJ\c%

(2ol [4e sane o
10.9 £ 48.9 ac Jaus siay (il Lo Clbaall GIEY) e 37030 Ciladiy
o Anala Ghdae (8ol )Y and I ¢ eany (SO e Lale 63-30 O palee | ) i

(Al e senal) TT e sane
Lile 51-23 75155 5.6 £45.6 sac hav sier dnuade shie 20 axe ciladi

1) Al de sanall 5 ot jall (a y
Jalsl) &y yall 347 [

plall aaidll [

s sall andll []

ol Y ale [

Jagall 5 Ghadll edsi sall (358 Sla 5a [
sl asidl]

Dl JAeduis dadl [

ol e il eladll gl [
A idall Ga il el ja) [

i ) g el G gl (1

;‘JA\S e.ﬁ B‘)‘}Ld [}

Ol S5 Ll e

PR Y

(ot uilnn sl 5 3 st 55l aaal ¢ et 55 V1) 2SN s 3 o
ol YL (2



s Y] Osap Ol o
Gt sl Osash COLEL. o

24 e

reiall dalaill (3

(2756 &) & ol )RS il Jall Jilaill s 55080l (aeall z) Al
(Gl o ) JIKEY) 2383 ¢ o 2 J sl 4yl Ll Judasiall 3 bl Je i plasinly

gl G e eV a5 Gl Baseiall JSEY) (483 Jalad ) ) jall idon
s L Juabuciall 3 el Jeli alasinly (il la o Aboaal) o) (e pdll Cilie 3
(Sl ) o (o) JSEY) 23a ¢ S il

Oty pliaddl el 8 el (Al ) 2058 o) Lyl il @ jedal LS

M OS g (B ((410.3) 29/6 Jias (7%.40.6) 37/30) Adaball de sanall (o (gl

A genall O (g (U s oaim e Ao sana (o Al de geadll B e (il o))

BA s ae ((£59.4) 37/44 (aall Ao sanse i (789.7) 29/52) Al
. (0.05>) ANVl Jle  Slaas)

el 18IS (o (2) 5 (o> ) A8l L) s 55 of Al jall oda il < yelkal

29/6 Jilis (754.1) 37/20> ') ol de sandll o @2l o o ora ye (5

Juad aAY) 028 5 (N 8 JAe(70) 29/0 Jas (£13.5) 37/5 = > ;(%20.7)
(0.05>2 ) 4lle Adlian) AV )

330 00.150% (> 2! )(2756 ) &8 o)) Ayl cas) il of ol jall @ yekal
S e () ) AN S e gl U e ALl 5 ) sha K
Oo g8l Gl s Abad 3 ) slad JiST5 30 0.05 Jias (o 2) (2756 L) (5 o)) &0



0.15-0.04= 48l Jaa9%95¢ 0.15 = s_sbdll ) () &) A5l sl
0.064=-2¢(00.94-0.002 )= 4€ Jaxs%95 ¢ 0.05 = 5_shall 4 ;0.001=(
(S5 e

Qi) e i) Gy LoDl 55 5had ST 3 30 00,16 Jiar AT (o) e
Lilian) AV a4 a5 (00.44-00.064)= 48l J1249495 ¢ 00.16 = 5 shadll dusi)
(0.003 =) 2l o yud sl el ge (e

shis (22756 ) & el JSEY) s G Dl ) i of Laiiad Ua e
Ot sy Slbaal) GlY1 A Qi) AT (o)) Al 30 18551 5 il (o L)

Ml (e e ) sl (50 sl pe &5 jlaa (o)

Oo a3l Gaiuy (22756 @l et (i gfaall JKEY) aaedl Jaiaall sl
Go S 2ae Gl Ly (3l Al g il ol Ll zlias Allae il j0 & il
Mpnais FST aris i ia gall Lo g ST Jal ja g A yall Aol o) il Calide pe YAl

iizes O sfie ) A5 8,080 e

@l il e ol ddee 8 AS i)l s AN Gl 3Y) e s AT clul jo Ly
S Sl g2ll Juadl g b agun O Sy ClELIAN (e la e 5 age dualadl Lo B @l 3 i






