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VDR Gene BsmIG> A Polymorphism and
Risk of Colorectal Cancer

in Şanlıurfa Province, Turkey

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Co lo rec tal can cer (CRC) is res pon sib le for can cer de aths all aro und the world
and its in ci den ce is in cre a sing an nu ally. Poly morp hism in the vi ta min D re cep tor ge ne (VDR) may
po ten ti ally inf lu en ce the ge ne ex pres si on or func ti on of the vi ta min D re cep tor pro te in. The pur-
po se of this study was to in ves ti ga te the ge noty pe and al le le fre qu en ci es and as so ci a ti on of the VDR
ge ne c.1024 + 283G> A (g.58980G> A or BsmIG> A) poly morp hism with CRC in San li ur fa po pu la -
ti on, Tur key. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  In this study, we exa mi ned the al le le and ge noty pe in ci den ce
of this poly morp hism in 56 pa ti ents with CRC (30 fe ma les and 26 ma les; ave ra ge ages 56.1 ± 6.7)
from Şan lı ur fa pro vin ce bet we en 2007 and 2008. Con trols we re ran domly se lec ted from 169 he althy
in di vi du als (79 fe ma les and 90 ma les; me an age 57.1 ± 6.4) from the sa me are a. The ir DNA were iso-
la ted from who le blo od, and we re scan ned using poly me ra se cha in re ac ti on-res tric ti on frag ment
length poly morp hism tech ni qu e to de ter mi ne the fre qu en ci es of c.1024 + 283G> A poly morp hisms
of VDR ge ne. RRee  ssuullttss::  The re was no dif fe ren ce in age, gen der, di et, or smo king and al co hol ha bits
bet we en the study gro ups. In ad di ti on to that, com pa ri son of patients with or without polymor-
phism, revealed that their ages were similar (p= 0.942). The pre va len ce of VDR ge ne c.1024 + 283
A al le le in pa ti ents with co lo rec tal can cer (33.9% was sig ni fi cantly smaller when com pa red to the
he althy in di vi du als (45.9%) (p= 0.028). CCoonncc  lluu  ssii  oonn::  Our da ta in di ca ted that the VDR ge ne c.1024
+ 283A al le le in cre a sed the risk for CRC in our po pu la ti on. In the ot her hand, furt her stu di es are
ne ces sary to cor ro bo ra te the se fin dings.

KKeeyy  WWoorrddss::  Co lo rec tal ne op lasms; ge ne tics; re cep tors; poly me ra se cha in re ac ti on; 
res tric ti on frag ment length poly morp hism

ÖÖZZEETT  AAmmaaçç::  Ko lo rek tal kan se r (KRK), dün ya ça pın da in san lar ara sın da kan se re bağ lı ölüm le rden
so rum lu  dur ve sık lı ğı her yıl art mak ta dır. Vi ta min D re sep tör ge nin de ki (VDR) po li mor fizm, po -
tan si yel ola rak gen eks pres yo nu ve ya vi ta min D re sep tör pro te i nin iş le vi ni et ki le ye bi lir. Bu ça lış -
ma nın ama cı, Tür ki ye’ de Şan lı ur fa’da yaşayan insanlarda KRK’i ile VDR ge ni c.1024 + 283G>A
(g.58980G>A ve ya BsmIG>A) po li mor fiz mi nin al lel ve ge no tip oran la rı nı be lir le mek ve iliş ki le ri ni
araş tır mak tır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Bu ça lış ma da, 2007 ile 2008 yıl la rı ara sın da, Tür ki ye’ nin Şan lı -
ur fa ilin den alı nan KRK’li 56 has ta da (30 ka dın ve 26 er kek; or ta la ma yaş 56.1 ± 6.7) bu po li mor -
fiz min al lel ve ge no tip oran la rı nı in ce le dik. Kon trol ler, ay nı böl ge den her han gi bir has ta lı ğı
ol ma yan 169 sağ lık lı bi rey den (79 ka dın ve 90 er kek; or ta la ma yaş 57.1 ± 6.4) rast ge le se çil di.
DNA’la r tam kan dan el de edil di ve VDR ge ni c.1024 + 283G>A po li mor fizm le ri nin oran la rı nı be -
lir le mek için po li me raz zin cir re ak si yo nu-res trik si yon par ça uzun luk po li mor fizm tek ni ği kul la nı -
l dı. BBuull  gguu  llaarr::  Her iki ça lış ma gru bu ara sın da yaş, cin si yet, di yet, si ga ra içi mi ve al kol alış kan lık la rı
ara sın da her han gi bir fark yok tu. İla ve ola rak, po li mor fik olan ve ol ma yan has ta la rın kar şı laş tır ma -
sın da, yaş ba kı mın dan her han gi bir an lam lı fark yok tu (P= 0.942). VDR ge ni c.1024+283 A al le li -
nin ora nı, sağ lık lı bi rey ler le (%45.9) kar şı laş tı rıl dı ğın da KRK’li has ta lar da (%33.9) an lam lı şekil de
daha azdı (P= 0.028). SSoo  nnuuçç:: Bul gu la rı mız, bi zim top lumumuz da VDR ge ni c.1024+283 A al le li nin,
KRK ris ki ni ar tır dı ğı nı gös ter mek te dir. Di ğer yan dan, bu bul gu la rın doğ ru lan ma sı için ile ri ça lış -
ma la ra ih ti yaç var dır.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Ko lo rek tal ne op laz ma; ge ne tik; re sep tör ler; po li me raz zin cir re ak si yo nu,
res trik si yon par ça uzun luk po li mor fiz mi
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o lo rec tal can cer (CRC) is the third most
com mon tu mor and the fo urth most com-
mon can cer-re la ted ca u se of de ath in both

gen ders worl dwi de, inc lu ding Tur key.1-3 It has be -
en emp ha si zed that ge ne tic and en vi ron men tal fac-
tors play an im por tant ro le in the de ve lop ment of
the CRC.4 The vi ta min D re cep tor (VDR) may mo -
du la te risk of co lo rec tal can cer eit her in de pen -
dently or in con junc ti on with cal ci um and vi ta min
D in ta ke to a large extent.5

Se ve ral poly morp hisms of the VDR ge ne ha ve
be en iden ti fi ed using mo le cu lar met hods in in tron
8 (BsmI and Apa I) and one in exon 9 (Ta qI).6 It has
be en in di ca ted that the BsmI poly morp hism in the
VDR ge ne was lin ked to the risk of de ve lo ping
CRC.5,7

The c.1024 + 283G> A poly morp hism is as so -
ci a ted with many di se a ses, such as non-Hodg kin
lympho ma (NHL) subt ypes, bre ast can cer, Type 2
di a be tes mel li tus (T2DM), mul tip le scle ro sis, os te -
o po ro sis, and pros ta te can cer, but not with re nal
cell car ci no ma, pros ta te can cer or epit he li al ova ri -
an can cer.8-17 

Re cent stu di es de mons tra ted that the VDR
ge ne c.1024 + 283 G al le le, the AA ge noty pe is as-
sociated with co lo rec tal ade no ma risk in the 
pre sen ce of lo w vi ta min D and cal ci um in ta ke.18,19

Mo le cu lar va ri ants of the VDR ge ne may be re la ted
to the de ve lop ment of co lon can cer, and AA ge no-
ty pe re du ces risk of co lo rec tal can cer in people
who do not use as pi rin or ste ro i dal an ti-inf lam ma -
tory drugs.20,21 Anot her study de mons tra ted that so -
me va ri ants of Ta qI and Fo kI sing le nuc le o ti de
poly morp hisms (SNPs) of VDR ge ne may pro tect 
aga inst co lo rec tal car ci no ge ne sis in Tur kish po pu -
la ti on.22

Ho we ver, many investigations sug gest that
the re is no sig ni fi cant as so ci a ti on bet we en BsmI
poly morp hism and co lo rec tal ade no ma risk.1,23,24 In
ad di ti on, it has be en de mons tra ted that the re is no
as so ci a ti on bet we en the VDR c.1024 + 283G>A
poly morp hisms and sur vi val, ove rall or among ade-
no car ci no ma pa ti ents in a USA po pu la ti on.25 Fi-
nally, it has be en shown that the fre qu ency of VDR

ge ne BsmI poly morp hisms va ri es from a po pu la ti -
on to anot her.   

We ai med to in ves ti ga te the as so ci a ti on be-
tween the VDR ge ne c.1024 + 283G> A poly morp -
hisms and co lo rec tal can cer in the po pu la ti on of
San li ur fa pro vin ce, Tur key.

MA TE RI AL AND MET HODS

INDI VI DU ALS AND DNA EX TRAC TI ON

Fifty-six pa ti ents with CRC (30 fe ma les and 26 ma -
les; ave ra ge ages 56.1 ± 6.7) from Şan lı ur fa pro vin -
ce, Tur key we re di ag no sed as cli ni cal sta ge II I
ac cor ding to the World He alth Or ga ni za ti on Gu i -
de li nes by our serior pat ho lo gist in the Ge ne ral
Sur gery Unit in Har ran Uni ver sity bet we en 2007
and 2008.26 The pa ti ents were diagnosed as CRC
(co lon and rec tum) with physi cal exa mi na ti on, ab-
do mi nal ul tra so und and to mog raphy fin dings. Sta -
ge IV pa ti ents we re exc lu ded. One hun dred
sixty-ni ne he althy people (79 fe ma les and 90 ma -
les; me an ages 57.1 ± 6.4) from the sa me are a acted
as controls. We matc hed the CRC pa ti ents and the
he althy con trols for age and sex. ED TA-blo od was
col lec ted from the se per sons, and ge no mic DNA
was ex trac ted from nuc le a ted blo od cells using a
stan dard sal ting out pro ce du re, as des cri bed pre vi -
o usly.27

POLY ME RA SE CHA IN RE AC TI ON-RES TRIC TI ON 
FRAG MENT LENGTH POLY MORP HISM

The c.1024 + 283G> A (g.58980 or BsmIG> A) poly-
morp hic si te of the VDR ge ne (GI: 7421) was amp -
li fi ed by a to uch down polymerase chain reaction
(PCR) met hod mo di fi ed by us, and exa mi ned by re-
striction fragment length polymorphism (RFLP)
tech ni qu e. The PCR re ac ti on was car ri ed out in a
10-mL re ac ti on vo lu me as fol lows: 1 x PCR buf fer, 2
mM MgCl2, 0.2 mM each de oxy nuc le o ti de trip hosp -
ha te (dNTPs, Fer men tas), 40 ng of DNA, 0.2 µM of
each pri mer (in exon 7, A: 5’-CAACCAAGACTA-
CAAGTACCGCGTCAGTGA-3’, and in in tron 8, B:
5’-AAC CAGCG GGA A GAGG TCA AGGG-3’) (Bi o -
Ba sic Inc, On ta ri o, Ka na da), and 0.3 unit of Taq
DNA poly me ra se (Fer men tas).24 The to uch down
PCR con di ti ons: ini ti al de na tu ra ti on at 94oC for 3
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min, fol lo wed by 12 cycles at 94˚C for 30s, 72-60˚C
for 30s (dec re a sing 1˚C per cycle), 72˚C for 30s,
and 20 cycles at 94˚C for 30s, 60˚C for 30s, 72˚C
30s, and a fi nal ex ten si on at 72˚C for 5 min.

PCR pro ducts (5-µL) we re di ges ted in a 20-µL
re ac ti on vo lu me for two ho urs with 1.5 Units of
BsmI at 37˚C (Fer men tas, St. Le on-Rot, Almanya).
The di ges ted PCR pro duct was se pa ra ted on 2%
aga ro se gel, and was analy zed using Alp ha-Ima ger
System (Alp ha In no tech, San Le an dro, Ca li for ni a
ABD). The pro fi les of the VDR ge ne with BsmI; G
al le le (wild type) yi el ded frag ments of a 646-bp,
176-bp, and A al le le (mu tant) yi el ded 822-bp (Fi g-
u re 1).

STA TIS TI CAL ANALY SIS 

Stu dent’s t-test was used to de ter mi ne the dif fe -
ren ces in the me ans of the de mog rap hic pa ra me -
ters using the SPSS sta tis tics prog ram (Tab le 1).
Ge noty pe and al le le fre qu en ci es of the c.1024 +
283G> A poly morp hic si te of the VDR ge ne we re
tes ted for Hardy-We in berg equ i lib ri um using Chi-
squ a re test. Ge noty pe (GG, GA, and AA) and al le -
le (G and A) fre qu en ci es ob ser ved in this study
we re analy zed with Fis her’s exact test using the
SPSS sta tis tics prog ram. All of the tests for sta tis ti -
cal sig ni fi can ce we re two-si ded. Sta tis ti cal sig ni fi -
can ce was de ter mi ned as p< 0.05. The odds ra ti o
(OR) was cal cu la ted to me a su re the strength of the
as so ci a ti on ob ser ved (Tab le 2).

ET HICS

The ins ti tu ti o nal re vi ew bo ard ap pro ved the study,
and writ ten in for med con sents we re ob ta i ned from
all pa ti ents. The study comp li ed with the Hel sin ki
Dec la ra ti on.

RE SULTS
The VDR c.1024 + 283G> A poly morp hisms we re
in ves ti ga ted in all of the 72 pa ti ents with CRC and
in 169 he althy con trols using PCR-RFLP. The di et,
smo king, and al co hol ha bits we re si mi lar bet we en
CRC pa ti ents and he althy in di vi du als.

The dis tri bu ti on of age and sex of both study
gro ups a re shown in Tab le 1. The re we re no sta ti -
tis ti cally dif fe ren ces in age or sex of the pa ti ents
and he althy sub jects (p= 0.307). In 56 pa ti ents,
there were 22 GG (not poly morp hic, wild type), 30
GA (he te rozy go us), and 4 AA (ho mozy go us, poly-
morp hic) ge noty pes of the c.1024 + 283G> A poly-
morp hisms. Ho we ver, Stu dent’s t-test did not show
any significant difference in age with respect to
presence of polymorphism (p= 942) (Tab le 1).

The fre qu en ci es of the al le les and the ge noty -
pes we re in Hardy-We in berg equ i lib ri um among
the pa ti ents and the con trols. The re was a sig ni fi -
cant as so ci a ti on bet we en the VDR ge ne c.1024 +
283 GG ge noty pe (re fe ren ce ge noty pe) and CRC
pa ti ents when com pa red to he althy con trol gro up
(Tab le 2). In ad di ti on, we ob ser ved that the fre qu -
ency of VDR ge ne c.1024 + 283 A al le le was sig ni -
fi cantly dif fe rent bet we en the pa ti ents with CRC
and he althy con trols (p= 0.028). In this man ner,
c.1024 + 283 A al le le appears as a risk for CRC (OR=
0.606; 95%CI= 0.388-0.947).

DIS CU SSI ON
The VDR ge ne con sists of 11 exons of which exons
2-9 are be ing trans cri bed.28 Vi ta min D (1,25-dihy -
doxy vi ta min D3) re cep tor is known to me di a te the
ple i ot ro pic bi o lo gi cal ac ti ons of 1,25-dihy droxy vi -
ta min D3 thro ugh its abi lity to mo du la te the ex-
pres si on of tar get ge nes. The re gu la ti on of this
li gand-ac ti va ted cel lu lar trans crip ti on fac tor is re-
por ted to oc cur at both trans crip ti o nal and post-
trans la ti o nal le vels.29

FIGURE 1: The c.1024 + 283G> A RFLP profiles of the VDR gene. Lane M:
DNA Marker (1000-50bp, Fermentas), lane 1: undigested PCR product, lane
2: AA genotype (homozygous, polymorphic), lane 3: GG genotype (homozy-
gous, wild-type), lane 4: GA genotype (heterozygous).
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In our study, alt ho ugh the c.1024 + 283 AA ge -
noty pe fre qu ency of the VDR ge ne was lo wer in
CRC pa ti ents (7.1%) when compared to he althy in-
di vi du als (16.6%), we ob ser ved that this ge noty pe
fre qu ency in CRC pa ti ents was not sig ni fi cantly
dif fe rent from the he althy con trols. In spi te of the -
se re sults, we de mons tra ted that the fre qu ency of
the VDR c.1024 + 283 A al le le was significantly
smaller in pa ti ents with CRC com pa red to the con-
trols (33.9% vs. 45.9%, res pec ti vely; OR= 0.606, p=
0.028). The as so ci a ti on bet we en the VDR ge ne
poly morp hisms and can cer de ve lop ment has be en
shown in se ve ral stu di es. Ho we ver, the re la ti ons -
hip bet we en the VDR poly morp hisms and CRC is
con tro ver si al, and has not be en con fir med by all
stu di es. Bo ya pa ti et al. sug gested that the cal ci -
um-co lo rec tal ade no ma as so ci a ti on va ri ed in rela-
tion with c.1024 + 283 ge noty pe, so that the
par ti ci pants with at le ast one G al le le were at much
lo wer risk for co lo rec tal ade no ma.18 Kim et al. sug-

gested that the AA ge noty pe of BsmI was in ver sely
as so ci a ted with co lo rec tal ade no ma risk in the pre s-
en ce of lo w vi ta min D and cal ci um in ta ke. Si mi -
larly, tho se with the lo west ter ti le of cal ci um in ta ke
and the AA ge noty pe ha ve a re du ced risk of co lo -
rec tal ade no ma.19 Ka diys ka et al. and Slat tery et al.
sug gested that mo le cu lar va ri ants of the VDR ge ne
might be re la ted to the de ve lop ment of co lon can-
cer in Uni ted Sta tes and Bul ga ri an po pu la ti ons.7,20

Slat tery de mons tra ted that VDR ge ne with AA ge -
noty pes re du ced the risk of co lo rec tal can cer
among no nu sers of as pi rin/ste ro i dal an ti-inf lam ma -
tory drug to a si mi lar ex tent as that ob ser ved
among as pi rin or ste ro i dal an ti-inf lam ma tory drug
users re gard less of the ge noty pe in the Uni ted Sta -
tes po pu la ti on.21 Our da ta was con ge ni al with the -
se re sults. In ad di ti on, a re cent study de mons tra ted
that Ta qI TC and Fo kI TC or Ta qI TT and Fo kI TC
ge noty pes of VDR ge ne might pro tect aga inst co lo -
rec tal car ci no ge ne sis in Tur kish po pu la ti on.22 It al -

Variations Patients with CRC Healthy individuals p

Number of subjects (n) 56 169

Age (years) 56.1 ± 6.7* 57.1 ± 6.4* 0.307

Female/male 30/26 79/90 -

Patients with CRC (n= 56)

c.1024 + 283G> A c.1024 + 283G> A

GG genotype AA genotype

(non-polymorphic) (polymorphic)

Number of genotypes 22 4 -

Ages (years) 55.9 ± 9.1* 56.3 ± 2.8* 0.942

TABLE 1: Disribution of demographic parameters in both patients and healthy individuals, and in both patients without
polymorphic and with polymorphic genotypes, respectively.

CRC: Colorectal cancer.

*mean ± standart deviation.

SNP genotype/allele

VDR c.1024 + 283G> A CRC patients (n= 56) Healthy controls (n= 169) X2 OR (95% CI) P 

GG 22 (39.3%) 42 (24.9%) 4.305 1.957 (1.032-3.710) Reference

GA 30 (53.6%) 99 (58.6%) 0.431 0.816 (0.444-1.498) 0.536

AA 4 (7.1%) 28 (16.6%) 3.063 0.387 (0.130-1.158) 0.120

G 74 (66.1%) 183 (54.1%) 4.888 1.649 (1.056-2.576) Reference

A 38 (33.9%) 155 (45.9%) 4.888 0.606 (0.388-0.947) 0.028

TABLE 2: Statistical analysis of SNP polymorphisms in patients with CRC vs. control group.

Abbreviations: CRC: Colorectal cancer, X2= Chi-square, OR= Odds ratio, CI= Confidence interval, SNP= Single nucleotide polymorphism.
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so worths men ti o ning that our study re la ted to
VDR ge ne c.1024 + 283G> A poly morp hic si te is
the first study per for med in pa ti ents with CRC in a
gro up of Tur kish po pu la ti on.

Ho we ver, the se re sults we re not con fir med
the ot her stu di es. Ing les et al. in di ca ted that the re
was no sig ni fi cant as so ci a ti on bet we en BsmI and
co lo rec tal ade no ma risk eit her when Af ri can-Ame -
ri cans were exc lu ded, or when whi tes were analy -
zed se pa ra tely.23 Spe er et al. po inted out that the
c.1024 + 283G> A al le le and ge noty pe fre qu en ci es
of the VDR ge ne in pa ti ents with rec tal can cer (A,
42%; G, 58%; and AA, 23%; GA, 38%; GG, 39%)
and in con trols (A, 43%; G, 57%; and AA, 19%; GA,
48%; GG, 33%) were not sta tis ti cally dif fe rent.24

Flug ge et al. in di ca ted that the re was no as so ci a ti -
on bet we en any sing le va ri ant and co lo rec tal can-
cer.2 Zho u et al. sug gested that the re was no
as so ci a ti on bet we en the VDR ge ne c.1024 + 283G>
A poly morp hisms and sur vi val, ove rall or among
ade no car ci no ma pa ti ents in a USA po pu la ti on.25

Oba ra et al. showed that the c.1024 + 283G>A poly-
morp hism of the VDR ge ne did not play a sig ni fi -

cant ro le in the in cre a sed risk and po or prog no sis of
RCC in Ja pa ne se.14

The fre qu en cy of VDR ge ne poly morp hisms in
CRC varies from po pu la ti on to po pu la ti on du e to
the he te ro ge ne o us ge ne tic and en vi ron men tal fac-
tors on the di se a se. On the ot her hand, the CRC pa-
tients with (c.1024 + 283 AA ge noty pe) or wit ho ut
poly morp hism (c.1024 + 283 GG ge noty pe) were
similar with regard to their age (p> 0.05). The di et,
and smo king and al co hol ha bits we re si mi lar bet -
we en CRC pa ti ents and the he althy in di vi du als
since they lived in the sa me re gi on.

Ad di ti o nal stu di es are ne e ded to ve rify the
cor re la ti ons with regard to VDR poly morp hisms in
Tur kish and ot her ra ci al-eth nic gro ups in the
world. 
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