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Effects of the Catechol-O-Methyltransferase
Val108/158Met and Methylenetetrahydrofolate

Reductase C677T Gene Polymorphisms on
Prostate Cancer Susceptibility

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Pros ta te can cer is a mul ti fac to ri al in he ri ted di se a se af fec ting one in six men
in in dus tri al co un tri es. A number of mu ta ti ons in key pro te ins of the cell cycle mac hi nery or sig nal
trans duc ti on path ways ha ve already be en as so ci a ted with pros ta te can cer; but re cently, a number of
poly morp hisms in pro te ins that func ti on in less po pu lar cel lu lar path ways have been in ves ti ga ted as
pos sib le risk fac tors. In this study, we eva lu a ted the ef fects of two ge ne poly morp hisms in enz ymes
func ti o ning in dis tinct me ta bo lic path ways on pros ta te can cer sus cep ti bi lity. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::
Al le le and ge noty pe as so ci a ti ons of the COMT Val108/158Met and MTHFR C677T ge ne poly morp -
hisms we re stu di ed in a to tal of 112 Tur kish pros ta te can cer pa ti ents who constituted our study gro -
up while 145 he althy ma les cons ti tu ted our con trol gro up. Ge no mic DNA was iso la ted from the
pe rip he ral blo od le u kocy tes of the sub jects and analy zed by two dif fe rent re al-ti me polymerase chain
reaction as says. RRee  ssuullttss::  The fre qu ency of the he te rozy go us COMT G/A and the ho mozy go us MTHFR
T/T ge noty pes we re hig her in the study gro up compared to the con trol gro up (47.3% ver sus 34.5%;
and 14.3% ver sus 7.6%, res pec ti vely). Pros ta te can cer sub jects with the he te rozy go us MTHFR C/T
ge noty pe had hig her prostate specific antigen va lu es. Ne vert he less, no sta tis ti cally sig ni fi cant as so -
ci a ti on was found between the se poly morp hisms alo ne or in com bi na ti on and the risk of de ve lo ping
pros ta te can cer. CCoonncc  lluu  ssii  oonn:: We sug gest that func ti o nal ge ne poly morp hisms in me ta bo lic pro te ins
pre dis po se sub jects to in cre a sed risk of de ve lo ping can cer; but, not as strong as mu ta ti ons in pro to-
on co ge nes or tu mor-sup pres sor ge nes.

KKeeyy  WWoorrddss::  Pros ta tic ne op lasms; pros ta tic ne op lasms; ca tec hol O-methy ltrans fe ra se; 
meth yle ne tet rahy dro fo la te re duc ta se (NADPH2) 

ÖÖZZEETT  AAmmaaçç::  Pros tat kan se ri en düs tri leş miş ül ke ler de her al tı er kek ten bi ri ni et ki le yen mul ti fak tö -
ri yel ka lıt sal bir has ta lık tır. Ha li ha zır da hüc re dön gü sü çar kı nın ve ya sin yal ak tar ma yo lak la rı nın
anah tar pro te in le rin de ki pek çok mu tas yon pros tat kan se ri ile iliş ki len di ril miş tir; fa kat, son za man -
lar da da ha az po pü ler hüc re sel yo lak lar da iş lev ya pan pro te in ler de ki pek çok po li mor fizm de ola sı risk
fak tör le ri ola rak araş tı rıl mak ta dır. Bu ça lış ma da, pros tat kan se ri ne yat kın lık ya ra ta bi le cek fark lı me -
ta bo lik yo lak lar da yer alan en zim ler de ki iki gen po li mor fiz mi nin et ki le ri ni de ğer len dir dik. GGee  rreeçç
vvee  YYöönn  tteemm  lleerr::  Ça lış ma gru bu mu zu oluş tu ran top lam 112 Türk pros tat kan se ri has ta sın da ve kon trol
gru bu mu zu oluş tu ran 145 sağ lık lı er kek te COMT Val108/158Met ve MTHFR C677T gen po li mor -
fizm le ri nin alel ve ge no tip iliş ki le ri ça lı şıl dı. Ge no mik DNA ol gu la rın pe ri fe rik kan lö ko sit le rin den
izo le edil di ve iki fark lı ger çek-za man lı polimeraz zincir reaksiyonu tes tiy le in ce len di. BBuull  gguu  llaarr::  He -
te ro zi got COMT G/A ve ho mo zi got MTHFR T/T ge no tip le ri nin sık lı ğı ça lış ma gru bun da kon trol
gru bu na gö re da ha yük sek ti (sı ra sıy la %34.5’a kar şı lık %47.3 ve %7.6’ya kar şı lık %14.3). He te ro zi -
got MTHFR C/T ge no ti pi ne sa hip pros tat kan ser li ol gu la rın prostat spesifik antijen de ğer le ri de da -
ha yük sek ti. Yi ne de, tek ba şı na ve ya kom bi ne ola rak bu po li mor fizm ler ile pros tat kan se ri ge li şi mi
ris ki ara sın da is ta tis tik sel ola rak an lam lı bir iliş ki bu lun ma dı. SSoo  nnuuçç::  Me ta bo lik pro te in ler de ki fonk -
si yo nel gen po li mor fiz mi nin ki şi le ri art mış kan ser ge liş me ris ki ne yat kın ha le ge tir di ği ni, fa kat pro -
to on ko gen ler ve ya tü mör bas kı la yı cı gen ler de ki mu tas yon lar ka dar güç lü ol ma dı ğı nı dü şü nü yo ruz.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Pros tat tü mör le ri; çok bi çim li lik, tek nük le o tid; ka te kol O-me til trans fe raz; 
me ti len tet ra hid ro fo lat re dük taz (NADPH2)  
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ros ta te can cer is the most com monly di ag -
no sed can cer in men and af ter lung and co -
lon can cers, it is the third le a ding ca u se of

can cer-re la ted mor ta lity.1 Se ve ral en vi ron men tal
and ge ne tic fac tors are in vol ved in its eti o logy. Ge-
ne tic fac tors usu ally inc lu de mu ta ti ons in cer ta in
pro to-on co ge nes or tu mor-sup pres sor ge nes that
en co de for key pro te ins of the cell cycle mac hi nery
or sig na ling path ways; but re cently, al so scre e ning
of func ti o nal poly morp hisms in less po pu lar ge nes,
li ke the ones en co ding com po nents of dif fe rent
me ta bo lic path ways, ha ve ga i ned the at ten ti on of
pros ta te can cer re se arc hers.

Va ri o us car ci no ge nic me ta bo li tes, inc lu ding
ca tec hol es tro gens, play a ro le in ma lig nant trans-
for ma ti ons. Ge no to xic ef fects of the se com po unds
are as so ci a ted with risk of de ve lo ping ova ri an, bre -
ast, en do met ri al and pros ta te can cer.2-5 An enz yme
ca pab le of ne ut ra li zing the ge no to xic ef fects of the -
se me ta bo li tes is ca tec hol-O-methy ltrans fe ra se
(COMT). A com mon and func ti o nal sing le nuc le o -
ti de poly morp hism in its ge ne (G→A; Val108/
158Met) ca u ses a 3- to 4-fold dec re a se in enz yme
ac ti vity. The poly morp hic low-ac ti vity al le le is the -
re fo re cal led COMT-L (Low; Met for Met hi o ni ne;
or A for Ade ni ne) and the mo re com mon high-ac -
ti vity al le le COMT-H (High; Val for Va li ne; or G
for Gu a ni ne).6

Anot her enz yme im por tant in car ci no ge ne sis
is 5,10- meth yle ne tet rahy dro fo la te re duc ta se
(MTHFR) that ca taly ses the re duc ti on of 5,10-
meth yle ne tet rahy dro fo la te (5,10- meth yle neTHF)
to 5- methy ltet rahy dro fo la te (5- methylTHF), thus
ge ne ra ting the ac ti ve form of fo la te re qu i red for re -
meth yla ti on of ho mocy ste i ne to met hi o ni ne. The
func ti o nal C677T sing le nuc le o ti de poly morp hism
of the MTHFR ge ne falls in to the fo la te bin ding si -
te of the enz yme and ca u ses a subs ti tu ti on of an ala-
ni ne ami no acid re si du e to a va li ne ami no acid
re si du e at co don 222 (Ala222Val).7,8 In di vi du als
with the ho mozy go us poly morp hic 677TT ge noty -
pe ha ve only abo ut 30% of the in vit ro MTHFR en-
z yma tic ac ti vity as com pa red to tho se with the
677CC ho mozy go us wild-type ge noty pe. De fi ci -
ency in MTHFR enz yme ac ti vity is as so ci a ted with
an in cre a se in plas ma ho mocy ste i ne, which in turn

is as so ci a ted with an in cre a sed risk of de ve lo ping
ne u ral tu be de fects, vas cu lar di se a ses and can cer.9

In this study, we wan ted to eva lu a te the com-
bi ned ef fect of the COMT Val108/158Met and
MTHFR C677T ge ne poly morp hisms as pos sib le
risk fac tors for de ve lo ping pros ta te can cer in Tur -
kish men.

MA TE RI AL AND MET HODS

SUB JECTS

One-hun dred-and-twel ve Tur kish pa ti ents with
spo ra dic pros ta te can cers who ad mit ted De part -
ment of Uro logy, Ege Uni ver sity Me di cal Fa culty
bet we en Sep tem ber 2005 and Feb ru ary 2009 cons -
ti tu ted the study gro up. The tu mors of the pa ti ents
we re eva lu a ted with di gi tal rec tal exa mi na ti on,
tran srec tal ul tra so nog raphy and pel vic com pu ted
to mog raphy. All the pa ti ents we re his to lo gi cally
con fir med ca ses of pros ta te ade no car ci no ma. Gle a -
son sco re, pat ho lo gi cal sta ge, and pros ta te-spe ci fic
an ti gen (PSA) va lu es of all sub jects are lis ted in
Tab le 1. The con trol gro up con sis ted of 145 vo lun -
tary men, which we re exa mi ned du ring the sa me
ti me pe ri od in the Uro logy De part ment of Ege Uni-
ver sity Me di cal Fa culty and cli ni cally fo und to be
he althy. They had no his tory of ma lig nant or non-
ma lig nant pros ta te di se a se. No re la ti ons hip exis ted
bet we en any of the sub jects in the study and con-

n %

Total number 112

Age (yr)

Mean± Standart deviation 65.28 ± 3.53

PSA (ng/ml)

< 4 10 8.92

4-12 61 54.46

≥ 12 41 36.62

T Stage

I/II 72 64.28

III/IV 40 35.72

Gleason Score

< 7 42 37.50

≥ 7 70 62.50

TABLE 1: Clinical characteristics of the
study group subjects.
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trol gro ups. This study comp li ed with the Hel sin ki
Dec la ra ti on 2008 and was ap pro ved by the Ege
Uni ver sity Me di cal Fa culty Et hi cal Com mit te e. All
of the par ti ci pants ac cep ted to par ti ci pa te the study
with sig ned in for med con sents.

SAMP LES AND DNA EX TRAC TI ON

Pe rip he ral blo od samp les from all sub jects we re
col lec ted in ED TA-con ta i ning tu bes and ge no mic
DNA was iso la ted with the High Pu re PCR Temp -
la te Pre pa ra ti on Kit ac cor ding to the ma nu fac tu -
rer’s pro to col (Roc he App li ed Sci en ce, Ger many).
DNA was al so iso la ted from LNCaP, DU145 and
PC3 pros ta te can cer cell li nes and the cer vi cal can-
cer cell li ne He La; and sto red to get her with the ot -
her DNA samp les at -20oC un til use.

COMT AND MTHFR GE NOTY PE ANALY SIS

Ge noty ping of the sub jects and cell li nes for the
COMT Val108/158Met and MTHFR C677T poly-
morp hisms we re per for med by re al-ti me poly me -
ra se cha in re ac ti on (PCR) using the LightC ycler®

ins tru ment (Roc he App li ed Sci en ce, Ger many). For
this pur po se, spe ci fic pri mers and hybri di za ti on
pro bes (TIB MOL BI OL, Ger many) for each analy -
zed poly morp hism we re used in com bi na ti on with
the LightC ycler DNA Mas ter Hybri di za ti on Pro bes
Kit (Roc he App li ed Sci en ce, Ger many). Re al-ti me
PCR was per for med ac cor ding to the pro to cols of
Rak vag et al. and As la ni dis et al. for the COMT
Val108/158Met and MTHFR C677T poly morp -
hisms, res pec ti vely.10,11 Tm va lu es ob ta i ned from
the amp li cons re sul ting af ter PCR we re 65.45°C for
the wild-type COMT G al le le and 58.75°C for its
poly morp hic A al le le whe re as they we re 63.1°C for
the wild-type MTHFR C al le le and 55.2°C for its
poly morp hic T al le le.

STA TIS TI CAL ANALY SIS

Al le le and ge noty pe fre qu en ci es of the COMT
Val108/158Met and MTHFR C677T poly morp -
hisms in the study and con trol gro up sub jects we -
re com pa red using the Krus kal Wal lis test and
Eh win prog ram. The re la ti ons hip bet we en the
poly morp hic sta tus and cli ni co pat ho lo gi cal pa ra -
me ters was exa mi ned by using the c2 test. Sig ni fi -
can ce of the test was set at p< 0.05 and the re sults

we re eva lu a ted with SPSS for Win dows ver si -
on.11.0.

RE SULTS
For the COMT Val108/158Met poly morp hism 31
sub jects in the study gro up car ri ed the wild-type
ge noty pe (27.7%), 53 sub jects the he te rozy go te ge -
noty pe (47.3%) and 28 sub jects the poly morp hic
ge noty pe (25.0%); whe re as, in the con trol gro up 59
sub jects car ri ed the wild-type ge noty pe (40.7%), 50
sub jects had the he te rozy go te ge noty pe (34.5%)
and 36 sub jects had the poly morp hic ge noty pe
(24.8%). Alt ho ugh the he te rozy go us ge noty pe in
the study gro up mo re, no sta tis ti cally sig ni fi cant
dif fe ren ce was ob ser ved bet we en the two gro ups
(c2= 5.654; p= 0.059). The sa me was tru e when the
al le le fre qu en ci es we re in ves ti ga ted. Aga in, alt ho -
ugh the re was an in cre a se of the Met hap loty pe in
the study gro up, no sta tis ti cally sig ni fi cant dif fe -
ren ce was ob ser ved bet we en the two gro ups (c2=
0.233; p= 0.629). All COMT Val108/ 158Met poly-
morp hism ge noty pe and hap loty pe re sults are sum-
ma ri zed in Tab le 2.

The ge noty pe dis tri bu ti on for the MTHFR
C677T poly morp hism in both gro ups we re as fol-
lows: 54 sub jects in the study gro up car ri ed the
wild-type ge noty pe (48.2%), 42 sub jects had the
he te rozy go te ge noty pe (37.5%), and 16 sub jects
had the poly morp hic ge noty pe (14.3%); whe re as
70 sub jects in the con trol gro up car ri ed the wild-
type ge noty pe (48.3%), 64 sub jects had the he te -
rozy go te ge noty pe (44.1%), and 11 sub jects had the
poly morp hic ge noty pe (7.6%). Alt ho ugh the re was
an in cre a se of the ho mozy go us ge noty pe in the
study gro up, no sta tis ti cally sig ni fi cant dif fe ren ce
in ge noty pe dis tri bu ti on or al le le fre qu en ci es of the
MTHFR C677T poly morp hism was ob ser ved bet -
we en two gro ups (p> 0.05). Aga in, all MTHFR
C677T poly morp hism ge noty pe and hap loty pe re-
sults are sum ma ri zed in Tab le 2.

The me di an ages of the study and con trol gro -
up sub jects we re 65.28 ± 3.53 and 62.50 ± 13.43 ye -
ars, res pec ti vely. The re we re no as so ci a ti ons
bet we en the age, tu mor sta ges and Gle a son sco res
of the study gro up sub jects with the COMT or
MTHFR ge noty pes (Tab le 3, 4). Even tho ugh sta tis-
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ti cally not sig ni fi cant, sub jects with a he te rozy go -
te MTHFR C/T ge noty pe had hig her pros ta te spe-
ci fic an ti gen (PSA) va lu es (Tab le 5).

When the com bi ned ge noty pe dis tri bu ti on
and hap loty pe fre qu ency of both poly morp hisms
was stu di ed, no sta tis ti cally sig ni fi cant dif fe ren ce

was fo und bet we en the study and con trol gro ups
(p> 0.05; da ta not shown).

Ge noty pe dis tri bu ti on of the analy zed ge ne
poly morp hisms for the can cer cell li nes we re as fol-
lows; for the COMT Val108/158Met poly morp hism
the PC3 and He La cell li nes we re fo und to carry

Genotype/Haplotype Study Group Control Group

(N = 112) (N = 145)

Gene Polymorphism n (%) n (%) P

COMT Val108/158Met G/G (Wild Type) 31 (27.7) 59 (40.7) > 0.05

G/A (Heterozygote) 53 (47.3) 50 (34.5)

A/A (Homozygote) 28 (25.0) 36 (24.8)

G 125 (55.8) 168 (57.9) > 0.05

A 99 (44.2) 122 (42.1)

MTHFR C677T C/C (Wild Type) 54 (48.2) 70 (48.3) > 0.05

C/T (Heterozygote) 42 (37.5) 64 (44.1)

T/T (Homozygote) 16 (14.3) 11 (7.6)

C 150 (67.0) 204 (70.3) > 0.05

T 74 (33.0) 86 (29.7)

TABLE 2: Genotype distributions and allele frequencies of the COMT Val108/158Met and 
MTHFR C677T gene polymorphisms in the study and control groups

Tumor Stage

Gene Polymorphism Genotype I* II* III* IV* P

COMT Val108/158Met GG 4 (30.8) 17 (27.0) 7 (26.9) 3 (30.0) > 0.05

GA 4 (30.8) 30 (47.6) 15 (57.7) 4 (40.0)

AA 5 (38.5) 16 (25.4) 4 (15.4) 3 (30.0)

MTHFR C677T CC 5 (38.5) 33 (52.4) 8 (30.8) 8 (80.0) > 0.05

CT 7 (53.8) 22 (34.9) 11 (42.3) 2 (20.0)

TT 1 (7.7) 8 (12.7) 7 (26.9) 0 (0.0)

TABLE 3: Genotype distribution of the COMT Val108/158Met and 
MTHFR C677T polymorphisms with the tumor stage of prostate cancer patients.

Gleason Score

Gene Polymorphism Genotype 6* 7* 8* 9* P

COMT Val108/158Met GG 12 (28.6) 14 (28.6) 2 (18.2) 3 (33.3) > 0.05

GA 18 (42.9) 22 (44.9) 7 (63.6) 5 (55.6)

AA 12 (28.6) 13 (26.5) 2 (18.2) 1 (11.1)

MTHFR C677T CC 23 (54.8) 22 (44.9) 4 (36.4) 4 (44.4) > 0.05

CT 14 (33.3) 20 (40.8) 4 (36.4) 4 (44.4)

TT 5 (11.9) 7 (14.3) 3 (27.3) 1 (11.1)

TABLE 4: Genotype distribution of the COMT Val108/158Met and 
MTHFR C677T polymorphisms with the Gleason score of prostate cancer patients.

* n (%).

* n (%).
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the wild-type ge noty pe, and the LNCaP and
DU145 cell li nes the he te rozy go te ge noty pe. For
the MTHFR C677T poly morp hism the PC3, He La
and LNCaP cells li nes we re fo und to carry the he t-
e rozy go te ge noty pe and the DU145 cell li ne the
ho mozy go te ge noty pe.

DIS CUS SI ON
In this study, we eva lu a ted the im pact of the
COMT Val108/158Met and MTHFR C677T poly-
morp hisms as risk fac tors in the evo lu ti on of pros -
ta te can cer in a to tal of 257 sub jects. Both ge nes
en co de enz ymes that ha ve im por tant ro les in two
dis tinct me ta bo lic path ways.

The COMT enz yme is in vol ved in the me ta -
bo lism of es tro gens in tis su es li ke pros ta te, bre ast
and ute rus. As a pha se II me ta bo lic enz yme, its ac-
ti vity in cre a ses the pro tec ti ve con ju ga ti on of re ac -
ti ve ca tec hol es tro gens pro du ced by the
cytoc hro me P450 su per fa mily mem ber CYP1B1,
anot her enz yme in vol ved in the me ta bo lic path-
way of es tro gens.12 Sin ce the Val108/158Met poly-
morp hism dec re a ses the enz yma tic ac ti vity of
COMT by 3- to 4- fold, it can be ex pec ted that this
may re sult in the lo cal in cre a se of un con ju ga ted
car ci no ge nic es tro gen me ta bo li tes; thus, in an in-
cre a sed risk of lo cal car ci no ge ne sis. The in vol ve -
ment of the poly morp hic COMT al le le in
car ci no ge ne sis was first shown for bre ast can cer;
but, was than la ter re jec ted by anot her study.13,14

Ac cor ding to our COMT re sults the in ci den ce of
the he te rozy go us (G/A) ge noty pe was hig her in the

pros ta te can cer gro up com pa red to the con trol gro -
up, even tho ugh we co uld not find a sta tis ti cally
sig ni fi cant dif fe ren ce bet we en the two gro ups. Our
re sults are si mi lar to the re sults of Su zu ki et al.,
whe re the G/A ge noty pe of the COMT ge ne sho -
wed a we ak ten dency to ward in cre a sed pros ta te
can cer risk. In the ir study they co uld al so show that
this he te rozy go us COMT ge noty pe, to get her with
es tro gen-re la ted enz yme aro ma ta se (CYP19) and
es tro gen re cep tor alp ha (ESR1) ge ne poly morp -
hisms, in cre a sed the risk of de ve lo ping can cer in
Ja pa ne se men with a fa mi li al pros ta te car ci no ma
his tory.5 Anot her and si mi lar study was con duc ted
on French pros ta te can cer sub jects, and aga in the
poly morp hic COMT al le le in cre a sed the risk of
pros ta te can cer when it was fo und in com bi na ti on
with anot her ge ne poly morp hism; this ti me with
the V432L poly morp hism of the CYP1B1 ge ne,
which in cre a ses its enz yma tic ac ti vity.15 In a study
per for med by Cun ning ham et al., 46 poly morp -
hisms in 25 ge nes in vol ved in the an dro gen and es-
tro gen me ta bo lic path ways we re in ves ti ga ted as
risk fac tors for spo ra dic and fa mi li al pros ta te can-
cer. At the end of the ir study, they sho wed that
poly morp hisms in ESR1 and CYP1B1, among ot -
her ge ne poly morp hisms, we re as so ci a ted with cli -
ni cal va ri ab les li ke di se a se sta ge, gra de and/or no de
sta tus; but this was not tru e for poly morp hisms in
the COMT and CYP19 ge nes. Ho we ver, the se as so-
ci a ti ons we re sta tis ti cally not sig ni fi cant.16 Low et
al. analy zed a to tal of fi ve poly morp hisms in the
COMT, CYP19, ESR1 and sex hor mo ne bin ding
glo bu lin (SHBG) ge nes and fo und only one poly-
morp hism in the ESR1 ge ne to be as so ci a ted with
in cre a sed risk for pros ta te can cer in Bri tish men.17

Ho we ver, it sho uld be ta ken in to con si de ra ti on that
the la ter two stu di es we re un der ta ken on a smal ler
num ber of pros ta te can cer and con trol sub jects,
com pa red to the study with French men.

The MTHFR enz yme, on the ot her hand, is in-
vol ved in the me ta bo lism of fo la tes. It ir re ver sibly
con verts 5,10- meth yle neTHF to 5- methylTHF,
the pre do mi nant cir cu la ting fo la te and car bon do -
nor for re meth yla ti on pro ces ses.18 This con ver si on
is cri ti cal in con trol ling in tra cel lu lar ho mocy ste i -
ne le vels and ma in ta i ning ade qu a te le vels of S-ade -

Genotype n PSA P**

COMT Polymorphism

Val108/158Met GG 31 59.97 > 0.05

GA 53 57.58

AA 28 50.61

MTHFR Polymorphism

C677T CC 54 55.05 > 0.05

CT 42 59.62

TT 16 53.22

TABLE 5: Genotype distribution of the COMT
Val108/158Met and MTHFR C677T polymorphisms with

prostate specific antigen of prostate cancer patients.

PSA: ng/ml, * Mean rank, **Kruskal-Wallis Test.
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nosy lmet hi o ni ne (SAM), the uni ver sal methyl do -
nor of all meth yla ti on re ac ti ons.19,20 A re duc ti on in
5- methylTHF le vels wo uld lo wer the so ur ce of
methyl gro ups for DNA meth yla ti on and thus pro-
mo tes can cer in or gans li ke the li ver and pros ta te.21

Me anw hi le, the im me di a te pre cur sor of SAM is
met hi o ni ne which is ne ces sary to ma in ta in nuc le -
o ti de po ols and synthe si ze pol ya mi nes. Li mi ted
supply of met hi o ni ne can ca u se a cell cycle ar rest at
S and G2-M pha se in met hi o ni ne-de pen dent tu mor
cells, and by this way sen si ti zes them to cell cycle-
spe ci fic che mot he ra pe u tic agents.22,23 Sin ce the
C677T poly morp hism dec re a ses the enz yma tic ac-
ti vity of MTHFR by 30%, it is ex pec ted to le ad to
car ci no ge ne sis by af fec ting both DNA meth yla ti on
and DNA synthe sis. Ac cor ding to our re sults on the
MTHFR C677T poly morp hism, the ho mozy go te
(T/T) ge noty pe ra ti o was hig her in the study gro up;
whe re as, the he te rozy go te (C/T) ge noty pe ra ti o
was hig her in the con trol gro up. Ho we ver, the re
was no sta tis ti cally sig ni fi cant dif fe ren ce bet we en
the se two gro ups. Marc hal et al. analy zed fo ur
poly morp hisms in thre e ge nes that en co de fo la te-
me ta bo li zing enz ymes, and only fo und a sig ni fi cant
as so ci a ti on bet we en the MTHFR C677T ge ne poly-
morp hism and pros ta te can cer.24 Dif fe rent from our
study, they fo und the he te rozy go te ge noty pe mo -
re fre qu ent in the study gro up com pa red to the
con trol gro up. Si mi larly, Sin gal et al. fo und the
MTHFR C/T he te rozy go te ge noty pe to be as so ci a -
ted with a re du ced risk of pros ta te can cer as did
Van Gu el pen et al., alt ho ugh the re sult of the lat-
ter study was sta tis ti cally not sig ni fi cant.25,26 In te -
res tingly, ot her stu di es sho wed no as so ci a ti on of
this par ti cu lar MTHFR ge ne poly morp hism with
pros ta te can cer.27,28 Mo re o ver, in a me ta-analy sis
whe re 3511 ca ses and 2762 con trols we re stu di ed,
the poly morp hic T al le le was even fo und ha ving a
pro tec ti ve ef fect for de ve lo ping pros ta te can cer.29

A lar ger me ta-analy sis which was ac comp lis hed on
10745 ca ses and 40158 con trols, fo und no as so ci a -
ti on of this poly morp hic T al le le with pros ta te can-
cer.30 As it is se en from the se, the as so ci a ti on of this
MTHFR C677T ge ne poly morp hism with pros ta te
can cer is still con tra dic tory.

We al so in ves ti ga ted the re la ti ons hip of the
COMT and MTHFR ge noty pes with cli ni cal pa ra -
me ters of the study gro up sub jects, ho we ver we did
not find any as so ci a ti ons. Only sub jects with a he t-
e rozy go te MTHFR C/T ge noty pe had hig her PSA
va lu es, even tho ugh sta tis ti cally not sig ni fi cant.
He ij mans et al. al so eva lu a ted the ef fects of the
MTHFR C677T ge ne poly morp hism as a risk fac tor
for car ci no ge ne sis and sho wed that the ho mozy go -
te T/T ge noty pe was sig ni fi cantly as so ci a ted with
pros ta te, kid ney and blad der can cer in men of an
ol der age.31 Anot her study, in turn, fo und that the
poly morp hic T al le le of MTHFR ten ded to be as so -
ci a ted with tu mor gra de.32 The re a son why we co -
uld not find any as so ci a ti on bet we en the se
pa ra me ters and the in ves ti ga ted ge ne poly morp -
hisms might be the fact that our study gro up was
to o small in si ze.

In the pre sent study, we al so in ves ti ga ted the
pre sen ce of the COMT Val108/158Met and
MTHFR C677T ge ne poly morp hisms in fo ur cell li -
nes that are com monly used in can cer re se arch: the
hu man pros ta te ade no car ci no ma cell li nes LNCaP
(lymph no de me tas ta sis), DU145 (bra in me tas ta sis)
and PC3 (bo ne me tas ta sis); and the hu man cer vi -
cal can cer cell li ne He La. It is known that LNCaP
is an dro gen-sen si ti ve and do es ex press PSA; whe re -
as, PC3 is not an dro gen-sen si ti ve but do es ex press
PSA; and DU145 is ne it her hor mo ne sen si ti ve nor
do es it ex press PSA. Alt ho ugh, met hi o ni ne-de pen -
dency was shown for the PC3 pros ta te can cer cell
li ne, its MTHFR C677T ge noty pe was not analy zed
be fo re hand, as well as its as so ci a ti on with that spe-
ci fic phe noty pe.22 In te res tingly, we fo und that the
PC3, LNCaP and He La can cer cell li nes whe re he t-
e rozy go us; and the DU145 pros ta te ade no car ci no -
ma cell li ne was ho mozy go us for the MTHFR
C677T ge ne poly morp hisms. We the re fo re sug gest
that the poly morp hic T al le le is as so ci a ted with re-
du ced risk of de ve lo ping pros ta te can cer, des pi te
stu di es that do not sup port this vi ew. In te res tingly,
we fo und that the an dro gen-sen si ti ve LNCaP pros -
ta te car ci no ma cell li ne car ri ed the he te rozy go us
ge noty pe for the COMT Val108/158Met poly mor-
p hism. Ho we ver ove rall, the poly morp hic A al le le
of the COMT poly morp hism was fo und less fre qu -
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ent in the analy zed can cer cell li nes com pa red to
the poly morp hic T al le le of the MTHFR poly mor-
p hism.

This study is the first one exa mi ning the com-
bi ned ef fect of the COMT Val108/158Met and
MTHFR C677T ge ne poly morp hisms as pos sib le
risk fac tors for de ve lo ping pros ta te can cer. The en-
z ymes en co ded by the se two ge nes ha ve im por tant
ro les in dis tinct me ta bo lic path ways: the es tro gen
and fo la te path ways. Alt ho ugh many stu di es sug-
gest that both ge ne poly morp hisms on the ir own
are as so ci a ted with risk of de ve lo ping can cer, we
co uld not find a com bi ned ef fect when the poly-
morp hic ge noty pes or al lel les we re pre sent to get -
her in pros ta te can cer sub jects.

In sum mary, in this study we eva lu a ted the ef-
fects of the COMT Val108/158Met and MTHFR

C677T ge ne poly morp hisms on pros ta te can cer sus-
cep ti bi lity in Tur kish men. We co uld not find a sta-
tis ti cally sig ni fi cant as so ci a ti on of the res pec ti ve
va ri ants eit her alo ne or to get her with the risk of
de ve lo ping pros ta te can cer. Ne vert he less, the ra ti -
os of the he te rozy go us COMT G/A ge noty pe and
the ho mozy go us MTHFR T/T ge noty pe we re
slightly hig her in the study gro up sub jects than in
the con trols. Furt her mo re, pros ta te can cer sub jects
with the he te rozy go us MTHFR C/T ge noty pe had
hig her PSA va lu es. We the re fo re sug gest that func-
ti o nal poly morp hisms in ge nes that en co de me ta -
bo lic pro te ins con tri bu te to in cre a sed risk of
de ve lo ping can cer; alt ho ugh, not as dra ma tic as
mu ta ti ons in pro to-on co ge nes or tu mor-sup pres sor
ge nes that en co de key pro te ins of the cell cycle ma-
c hi nery or sig na ling path ways.
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