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Investigation of β-Globin Gene Mutations
in Patients with β-Thalassemia in Şanlıurfa

Province of Turkey

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  The β-tha las se mi a (β-thal) is a di ver se gro up of he mog lo bin di sor ders cha -
rac te ri zed by a re du ced or ab sent synthe sis of the glo bin cha ins of he mog lo bin (Hb) mo le cu le. He-
mog lo bin be ta ge ne (HBB) is res pon sib le for synthe sis of be ta glo bin cha in, and has many mu ta ti ons,
chan ging from a po pu la ti on to ot her. β-thal is an im por tant he alth prob lem in the Şanlıurfa pro vin -
ce pla ced in So ut he as tern Ana to li a Re gi on of Tur key. We ai med to in ves ti ga te the fre qu ency of the
HBB ge ne NM_000518.4:c.93-21G>A (IVS1-110G>A or g.252G>A), c.25_26de lA A (Cd8 -AA or
g.75_76de lA A), and c.315+1G>A (IVS2-1G>A or g.496G>A) mu ta ti ons which we re the most com mon
in Tur key by using amp li fi ca ti on ref rac tory mu ta ti on system-poly me ra se cha in re ac ti on (ARMS-
PCR). MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  Blo od samp les we re col lec ted from 51 pa ti ents with β-thal (25 ma les and
26 fe ma les), and DNA was iso la ted by using sal ting out pro ce du re. The nor mal and mu tant al le les of
the HBB ge ne c.93-21G>A, c.25_26de lA A, and c.315+1G>A we re amp li fi ed by using amplification re-
fractory mutation system-polymerase chain reaction (ARMS-PCR) met hod in two dis tinct PCR tu -
bes. The PCR pro ducts we re exa mi ned on the aga ro se gel for pre sen ce of DNA mar ker. RRee  ssuullttss::  The
fre qu ency of the c.93-21G>A, c.25_26de lA A, and c.315+1G>A mu tant al le les in 28 of 51 pa ti ents was
de tec ted as 26.5%, 3.9%, and 3.9%, res pec ti vely. CCoonncc  lluu  ssii  oonn::  This study was the first re se arch of β-
thal mu ta ti ons in this pro vin ce, and sho wed that the c.93-21G>A mu ta ti on was the most fre qu ent in
this pro vin ce among thre e mu ta ti ons by ARMS-PCR met hod, and dif fe rent from tho se re por ted in
Cen tral Ana to li a, Ae ge an and Me di ter ra ne an re gi ons of Tur key. This re se arch may fa ci li ta te the im-
p le men ta ti ons of ge ne tic co un se ling and pre na tal di ag no sis in the po pu la ti on of Şanlıurfa.

KKeeyy  WWoorrddss::  PCR, glo bins, mu ta ti on, be ta-tha las se mi a, DNA mu ta ti o nal analy sis 

ÖÖZZEETT  AAmmaaçç::  Be ta-ta las se mi ler, he mog lo bin (Hb) mo le kü lü glo bin zin cir le ri sen te zi nin azal ma sı ya
da sen tez edi le me me si ile ka rak te ri ze edi len he mog lo bin dü zen siz lik le ri nin fark lı bir gru bu dur. He -
mog lo bin be ta ge ni (HBB), be ta glo bin zin ci ri sen te zin den so rum lu dur ve çok sa yı da mu tas yon nok -
ta la rı na sa hip tir. Gen üze rin de ki mu tas yon oran ve çe şit le ri bir top lum dan di ğe ri ne de ğiş mek te dir.
β-ta las se mi, Tür ki ye’ nin Gü ney Do ğu Ana do lu Böl ge sin de yer alan Şan lı ur fa ilin de önem li bir sağ lık
prob le mi dir. Biz, Tür ki ye’ de en yay gın ola rak bi li nen HBB ge ni NM_000518.4: c.93-21G>A (IVS1-
110G>A ve ya g.252G>A), c.25_26de lA A (Cd8 -AA ve ya g.75_76de lA A) ve c.315+1G>A (IVS2-1G>A
ve ya g.496G>A) mu tas yon la rın fre kans la rı nı amp li fi kas yon ref rak ter mu tas yon sis te mi-po li me raz zin-
cir re ak si yo nu (ARMS-PCR) kul la na rak be lir le me yi amaç la dık. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Kan ör nek le ri,
β-ta las se mi’ li 51 has ta ço cuk tan (25’i er kek ve 26’sı kız) top lan dı ve DNA tuz la çök tür me yön te mi ile
izo le edil di. HBB ge ni c.93-21G>A, c.25_26de lA A ve c.315+1G>A nor mal ve mu tant al lel le ri iki ay rı
PCR tü pün de ARMS-PCR me to du ile ço ğal tıl dı. PCR ürün le ri, DNA mar ke ri var lı ğın da aga roz je li üz-
e rin de in ce len di. BBuull  gguu  llaarr::  El li bir has ta nın 28’in de c.93-21G>A, c.25_26de lA A ve c.315+1G>A mu-
tant al lel le ri nin fre kans la rı sı ra sıy la %26.5, %3.9 ve %3.9 ola rak be lir len di. SSoo  nnuuçç:: Bu ça lış ma, bu il de
β-ta las se mi mu tas yon la rı üze ri ne ya pı lan ilk ça lış ma dır ve c.93-21G>A mu tas yo nun böl ge de ARMS-
PCR me to du ile üç mu tas yon ara sın da en sık mu tas yon ol du ğu ve bu nun Tür ki ye’ nin İç Ana do lu, Ege
ve Ak de niz böl ge le rin den el de edi len so nuç lar dan fark lı ol du ğu nu gös ter di. Bu araş tır ma, Şan lı ur fa
top lu mun da ge ne tik da nış ma ve pre na tal teş his uy gu la ma la rı nı ko lay laş tı ra bi lir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: PCR, glo bin ler, mu tas yon, be ta-ta la se mi, DNA mu tas yo nal ana li zi
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-tha las se mi a (β-thal) is a com mon au to so -
mal-re ces si ve di sor der re sul ting from over 200
dif fe rent mu ta ti ons of the HBB (He mog lo bin

be ta) ge ne, and cha rac te ri zed by eit her re du ced (β+-
thal) or ab sent (βº-thal) β-glo bin cha in(s) synthe sis.1

The HBB ge ne is lo ca ted on chro mo so me 11
(11p15), and con sists of three exons and two in-
trons.2 The ma jo rity of the se mu ta ti ons on HBB ge -
ne ca u se de fects in trans crip ti on, RNA spli cing and
trans la ti on be ca u se of fra mes hifts and non sen se co -
dons or pro du ce highly uns tab le b-glo bin pro ducts.3

β-thal runs a chro nic co ur se re qu i ring re pe a -
ted blo od trans fu si ons that usu ally le ads to iron
over lo ad, and no ot her ef fec ti ve the rapy is pre -
sently ava i lab le.4 In ad di ti on, if un tre a ted, af fec ted
in di vi du als ma ni fest fa i lu re to thri ve and shor te -
ned li fe ex pec tancy.5

The fre qu ency and spec trum of β-thal mu ta ti -
ons vary among dif fe rent co un tri es, which inc lu de
Tur key, Cyprus, Gre e ce, Bul ga ri a, Iran, Syri a,
Azer ba i jan, and Le ba non. The most com mon mu-
ta ti ons se en in the se co un tri es we re IVS1-110
(G>A), IVS1-1 (G>A), Co don 5 (-CT), Co don 39
(G>T), IVS1-6 (T>C), IVS2-1 (G>A).6-16 In ad di ti on,
so me in di vi du als with β-thal carry com po und mu-
ta ti ons in the Me di ter ra ne an po pu la ti ons.17,18 Im-
mig ra ti on and con san gu i ne o us mar ri a ges play a
ma jor ro le in both the dis tri bu ti on and the ex tent
of mu ta ti on va ri a ti ons wit hin each co untry.19

β-thal is a ma jor pub lic he alth con cern in Tur -
key; thro ug ho ut the co untry the β-thal car ri er ra te is
rat her high (2-10%), and mu ta ti on fre qu ency de ter -
mi ned on HBB ge ne in Tur key vary con si de rably
from re gi on to re gi on.7,17 The IVS1-110 (G>A) mu ta -
ti on (39.3%) is the most com mon β-thal de fi ci ency in
Tur key, fol lo wed in re du cing or der by IVS1-6 (T>C),
fra me shift co don 8 (-AA), IVS1-1 (G>A), IVS2-745
(G>C), IVS2-1 (G>A), co don 39 (C>T), fra me shift co -
don 5 (-CT), all of which ha ve fre qu ency abo ve
2%.7,17,18 In or der to con trol β-thal, a com pre hen si ve
study de a ling with mo le cu lar di ag no sis of mu ta ti on
ca u sing this di se a se is ne e ded for car ri er de tec ti on and
es tab lish ment of pre na tal di ag nos tic prog ram.20

The po pu la ti on of the Şan lı ur fa pro vin ce in the
So ut he as tern Ana to li a Re gi on of Tur key is abo ut
383.870, and he to tal fer ti lity ra te is 4.83 in this pro -

vin ce, whe re as, 2.53 in Tur key as a me an. In ad di ti on,
the ra te of po pu la ti on growth is 3.6 per cent per ye ar,
much hig her than the na ti o nal ave ra ge of 1.8 per cent.21

Con ven ti o nal PCR-ba sed tech ni qu es, inc lu -
ding amplification refractory mutation system-
polymerase chan reaction (ARMS-PCR), res tric ti on
en do nuc le a se di ges ti on analy sis (RFLP), de na tu ring
gra di ent gel elec trop ho re sis, and di rect se qu en cing
ha ve be en app li ed for mo le cu lar di ag no sis and car-
ri er scre e ning of tha las se mi a.3,22,23

We fo cu sed to in ves ti ga te on the ra te of the
c.93-21G>A, c.25_26de lA A, and c.315 + 1G >A mu-
ta ti ons among in di vi du als by using ARMS-PCR du -
e to the high fer ti lity ra te and po pu la ti on growth in
this pro vin ce, and to detect the most fre qu ent of
the se mu ta ti ons in Tur key. 

MA TE RI AL AND MET HODS
PA TI ENTS AND DNA EX TRAC TI ON

β-thal pa ti ents we re di ag no sed on the ba sis of com-
p le te blo od co unt and Hb elec trop ho re sis in 51 pa-
ti ents un der the ca re of He ma to logy unit of the
Hos pi tal of Har ran Uni ver sity from Sep tem ber
2007 to Au gust 2007. The chil dren con sis ted of 25
ma les and 26 fe ma les, ages ran ging from two to 15
ye ars (ave ra ge ages: 7 ± 3.2). ED TA-blo od samp les
we re col lec ted from the se pa ti ents be fo re blo od
trans fu si on and ge no mic DNA was ex trac ted by the
stan dard sal ting out pro ce du re.24 The iso la ted DNA
was dis sol ved in de i o ni sed wa ter in qu an tity of 20
ng/µl and in pu rity 1.7-2.0.

AMP LI FI CA TI ON REF RAC TORY MU TA TI ON SYSTEM -
PCR (ARMS-PCR)

The HBB ge ne NM_000518.4: c.93-21G>A (IVS1-
110G>A or g.252G>A), c.25_26de lA A (Cd8 -AA or
g.75_76de lA A), and c.315+1G>A (IVS2-1G>A or
g.496G>A) mu ta ti ons we re in ves ti ga ted by the
ARMS-PCR tech ni qu e as des cri bed pre vi o usly.3

The tar get DNA was amp li fi ed in two se pa ra te re-
ac ti ons using a com mon for ward pri mer and eit her
one of two re ver se al le le-spe ci fic pri mers, one com-
p le men tary to the mu tant se qu en ce, the ot her to
the nor mal DNA se qu en ce. An in ter nal PCR con-
trol was used, which amp li fi es anot her re gi on of
the ge no me (861-bp) as po si ti ve con trol. 
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The ARMS-PCR re ac ti ons we re car ri ed out in a
10-ml re ac ti on vo lu me con ta i ning 1xPCR buf fer
(Fer men tas, St. Le on-Rot, Ger many), 50 ng of DNA,
0.2 µM of each pri mer (Bi o Ba sic Inc, On ta ri o, Ca na -
da, Tab le 1), 3 mM MgCl2, 0.2 mM each de oxy nuc le -
o ti de trip hosp ha te (dNTPs, Fer men tas) and 0.3 unit of
Taq DNA Poly me ra se (Fer men tas). The re ac ti ons for
the thre e dif fe rent mu ta ti ons we re per for med un der
iden ti cal PCR ther mal con di ti ons, that is, an ini ti al
de na tu ra ti on step at 94°C for 3 min, fol lo wed by 25
cycles of 94°C de na tu ra ti on for 45 s, 65°C an ne a ling
for 1 min, 72°C ex ten si on for 2 min, and fi nal ex ten -
si on at 72°C for 5 min. Fol lo wing the PCR re ac ti ons,
the PCR pro ducts we re se pa ra ted on 2% aga ro se gel,
and analy zed with Alp ha Ima ger System (Alp ha In -
no tech, San Le an dro, Ca li for ni a USA). The PCR pro-
fi les on the gel we re com pa red with a DNA lad der
(100-1500 bp, Bi o Ba sic Inc) (Fi gu re 1, 2).

ET HICS

Fa culty of Me di ci ne ins ti tu ti o nal re vi ew bo ard ap-
pro ved the study, and writ ten in for med con sent
was ob ta i ned from all pa ti ents. The study comp li ed
with world me di cal as so ci a ti on dec la ra ti on of Hel -
sin ki et hi cal prin cip les for me di cal re se arch in vol -
ving hu man sub jects.

RE SULTS
We we re ab le to iden tify mu ta ti ons suc cess fully in
all the ca ses by using the ARMS-PCR tech ni qu e
(Fi gu re 1 and 2). We cha rac te ri zed 35 (34.3%) al le-
les out of 102 for thre e mu ta ti ons, i.e., c.93-21G>A,

c.25_26de lA A, and c.315 + 1G >A. The per cen ta ge
pre va len ce of the se mu ta ti ons shows that c.93-
21G>A is the most fre qu ent mu ta ti on (26.5%) whi -
le the se cond com mon mu ta ti on in the se al le les is
c.25_26de lA A with fre qu ency 3.9% and the third
com mon mu ta ti on is c.315+1G>A (3.9%). The re-
sults are sum ma ri zed in Tab le 2. We ob ser ved six
ho mozy go us and fif te en he te rozy go us in di vi du als
with the c.93-21G>A, only fo ur he te rozy go us in-
di vi du als with c.25_26de lA A, and one ho mozy go -
us and two he te rozy go us in di vi du als with the
c.315-1G >A (Tab le 2). We com pa red our re sults
with tho se ob ta i ned in ot her re gi ons of Tur key
(Tab le 3), and in ot her eth nic po pu la ti ons of ne igh-
bo ring co un tri es (Tab le 4). We did not de tect any
com po und mu ta ti ons in this study. The se thre e
mu ta ti ons co uld not be de tec ted in 23 of 51 pa ti -
ents by using ARMS-PCR tech ni qu e.

DIS CUS SI ON
Each eth nic gro up has its own cha rac te ris tic spec-
trum of mu ta ti ons, with a few that are uni qu e to a
par ti cu lar re gi on to get her with se ve ral ra re ones.25

Re cent mo le cu lar stu di es on Tur kish HBB ge ne ha -
ve re ve a led the pre sen ce of mo re than 30 dif fe rent
mu ta ti ons as so ci a ted with this di sor der.7,18 β-thal is
a ma jor pub lic he alth con cern in Tur key; for the
co untry, the car ri er fre qu ency of β-thal is es ti ma -
ted to be 2.1%, but in cer ta in re gi ons, this fi gu re
in cre a ses to 10%.7,17,18 In this study, we iden ti fi ed
and cha rac te ri zed the mo le cu lar ba sis of β-thal in
28 of 51 pa ti ents using ARMS-PCR. The re we re to-

TABLE 1: The sequences of primers used in this study.3

Mutation Primer sequences PCR product (bp)

c.93-21G>A 5’-ACCTCACCCTGTGGAGCCAC-3’ (common) 419

5’-ACCAGCAGCCTAAGGGTGGGAAAATACACC-3’ (normal)

5’-ACCAGCAGCCTAAGGGTGGGAAAATAGAGT-3’ (mutant)

c.25_26delAA 5’-CCCCTTCCTATGACATGAACTTAA-3’ (common) 520

5’-ACACCATGGTGCACCTGACTCCTGAGCAGA-3’ (normal)

5’-ACACCATGGTGCACCTGACTCCTGAGCAGG-3’ (mutant)

c.315+1G>A 5’-ACCTCACCCTGTGGAGCCAC-3’ (common) 634

5’-AAGAAAACATCAAGGGTCCCATAGACTGAC-3’ (normal)

5’- AAGAAAACATCAAGGGTCCCATAGACTGAT-3’ (mutant)

Internal control 5’-GAGTCAAGGCTGAGAGATGCAGGA-3’ (1) 861

5’-CAATGTATCATGCCTCTTTGCACC-3’ (2)
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tally 35 mu tant al le les (34.3%) for c.93-21G>A,
c.25_26de lA A, and c.315+1G>A on HBB ge ne. 

The c.93-21G>A was di ag no sed as the most
com mon mu ta ti on (26.5%) in this pro vin ce (Tab le

2). This was the first study of β-thal mu ta ti ons from
Şan lı ur fa pro vin ce. The fre qu ency (26.5%) of c.93-
21G>A was lo wer than the ave ra ge of Tur key (39.3).7

The hig hest fre qu ency is re cor ded in the cen tral
(52.3%) and Western re gi ons of Tur key (34.1-
42.4%), and the  lo west va lu es in Eastern re gi ons of
Tur key (26.4-26.6%).7,17,26 Ho we ver, our pa ti ent gro -
up and ot hers had al re ady re por ted this mu ta ti on
with dif fe rent fre qu ency ra tes in va ri o us re gi ons of
Tur key as 52.3% in the Cen tral Ana to li a, 42.4% in
Ae ge an and Me di ter ra ne an Re gi ons, 34.1% in Mar-
ma ra Re gi on, 31% in Black Se a Re gi on, 27.1% in
Eastern Ana to li a Re gi on, and 26.4% in the So ut he -
as tern Ana to li a Re gi on (Tab le 3). Our re sults we re
si mi lar with tho se re por ted in the li te ra tu re for So ut -
he as tern and Eastern Ana to li a Re gi ons of Tur key
(Tab le 3). The eth nic iden ti ti es of the lat ter re gi ons
se e med to be mo re pre ser ved than the Wes tern and
So ut hern co as tal parts of Tur key, which disp la yed
gre a ter he te ro ge ne ity. The c.93-21G>A mu ta ti on has
be en known to be a typi cal Eas tern Me di ter ra ne an
de fect. The re la ti ve fre qu ency of the c.93-21G>A
mu ta ti on dec re a ses ra pidly along the Nort he ast to So -
uth west axis, re ac hing its ma xi mum among Ro ma -
ni a (31.3%), Tur kish Cypri ots (77%), Tur key
(39.2%), Gre e ce (42%), Bul ga ri a (23.0%), Iran
(11.5%), Syri a (24%), Azer ba i jan (20.2%), and Le ba -
non (34.2).5-14,17 Our re sults we re si mi lar to the re-
sults ob ta i ned in Syri an po pu la ti ons (Tab le 4). 

FIGURE 1: ARMS-PCR profiles of c.93-21G>A, and c.25_26delAA alleles of
HBB gene. 
Lane M, DNA ladder; lane N, negative control (water); the c.93-21G>A: lane 1, GG geno-

type (wild type, normal); line 2, GA genotype (heterozygote, carrier); lane 3, AA geno-

type (homozygote mutant); the c.25_26delAA: lane 4, wild type (normal); lane 5,

heterozygote (carrier) (W: wild type allele, M: Mutant allele)

FIGURE 2: ARMS-PCR profile of c.315+1G>A allele of HBB gene.
Lane M, DNA ladder; lane N, negative control (water); lane 1, GG genotype (wild type,

normal), lane 2: GA genotype (heterozygote, carrier); lane 3, AA genotype (homozygote

mutant) (W: wild type allele, M: Mutant allele).

TABLE 2: Frequencies of three different β-thal mutations in Şanlıurfa province.

Mutations Phenotype Number of alleles Number of homozygous/heterozygous Frequency (%)

c.93-21G>A β+ 27 6/15 26.5

c.25_26delAA β0 4 0/4 3.9

c.315+1G>A β0 4 1/2 3.9

Total - 35 7/21 34.3

TABLE 3: Comparison of the frequency of three different β-thal mutations among different regions of Turkey.

Mutations Southeastern Anatolia * East Anatolia Aegean and Mediterranean Central Anatolia Marmara Black Sea Şanlıurfa 

Region 117 (%) Region 59 (%) Regions 198 (%) Region 111 (%) Region 88 (%) Region55 (%) province 102 (%)

c.93-21G>A 31 (26.4) 16 (27.1) 84 (42.4) 58 (52.3) 30 (34.1) 17 (31.0) 27 (26.5)

c.25_26delAA 5  (4.3) 5  (8.4) 9  (4.6) 7 (6.3) 7(8.0) 1 (1.8) 4 (3.9)

c.315+1G>A 3  (2.6) 2  (3.4) 11 (5.6) 5 (5.4) 3 (3.4) 3 (5.5) 4 (3.9)

Reference (7) (7) (7) (7) (7) (7) this study

*Values indicate the number of alleles, and values in parentheses indicate rate of alleles.
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The se cond most com mon mu ta ti on is
c.25_26de lA A (3.9%). On the other hand, fre qu -
ency of the c.25_26de lA A mu ta ti on was reported
between 1.8% and 8.4%, in dif fe rent re gi ons of Tur -
key pre vi o usly.7 Our study and ot hers had al re ady
re por ted this mu ta ti on with dif fe rent fre qu en ci es
in va ri o us re gi ons of Tur key as 8.4% in the Eastern
Ana to li a Re gi on, 8.0% in the Mar ma ra Re gi on,
6.3% in the Cen tral Ana to li a Re gi on, 4.6% in the
Ae ge an and the Me di ter ra ne an Re gi ons, 4.3% in the
So ut he as tern Ana to li a Re gi on, and 1.8% in Black
Se a Re gi on (Tab le 3). Our re sult was si mi lar with
tho se re por ted in the li te ra tu re for the So ut he as tern,
the Ae ge an and Me di ter ra ne an Re gi ons of Tur key.
In ad di ti on, the da ta of c.25_26de lA A was con sis -
ten ce with the Bul ga ri an re sult (Tab le 4).

The third most com mon mu ta ti on in this re gi -
on is c.315+1G>A mu ta ti on that cons ti tu tes abo ut
3.9% (Tab le 2). On the ot her hand, this study and
ot hers had al re ady re por ted this mu ta ti on with dif-
fe rent fre qu en ci es in va ri o us re gi ons of Tur key as
5.6% in the Ae ge an and Me di ter ra ne an Re gi ons,
5.5% in the Black Se a Re gi on, 5.4% in the Cen tral
Re gi on, 3.4% in the Eastern Ana to li a and the Mar-
ma ra Re gi ons, and 2.6% in the So ut he as tern Ana-
to li a Re gi on.5 Our da ta we re si mi lar with tho se
re por ted in the li te ra tu re for the Eastern Ana to li a
and the Mar ma ra Re gi ons. However, the value ob-
tained in Şan lı ur fa pro vin ce was lo wer than the So -
ut he as tern Ana to li a Re gi ons (Tab le 3). In the sa me
way, the fre qu ency of the β-thal al le le c.315 + 1G
>A in the ne igh bo ring co un tri es’ po pu la ti ons, was
lower and higher. Ho we ver, the fre qu ency of this
mu ta ti on was similar to Syri an re sult (Tab le 4). Ho -
we ver, we co uld not ob ta in com po und mu ta ti ons
in our pa ti ents.

Con san gu i ne o us mar ri a ges and po pu la ti on mig -
ra ti ons ap pe ar as im por tant fac tors ca u sing the high
fre qu ency of this di se a se in Eastern and So ut he as tern
Ana to li a po pu la ti ons of Tur key.7,17 The re are a num-
ber of con san gu i ne o us mar ri a ges in Şan lı ur fa po pu -
la ti on. In the sa me way, the to tal fer ti lity ra te in
Şan lı ur fa pro vin ce is 4.83, whe re as it is 2.53 in Tur -
key as a me an. In ad di ti on, the ra te of po pu la ti on
growth is 3.6 per cent per ye ar, much hig her than the
na ti o nal ave ra ge of 1.8 per cent.21

Our re sults pro vi de a fo un da ti on for pre na tal
ge ne tic tes ting and ge ne tic co un se ling that wo -
uld be part of a tha las se mi a pre ven ti on prog ram
in the Şan lı ur fa pro vin ce. The app li ca ti on of the
know led ge abo ut mu ta ti on pat tern was fo und to
be be ne fi ci al sin ce the mu ta ti ons co uld be scre e -
ned in the or der in which they are pre sent in our
po pu la ti on. Hen ce, it wo uld not only help to re-
du ce the scre e ning cost but al so to pro mo te early
ge ne tic co un se ling and pre ven ti on of an af fec ted
child.

In conc lu si on, ARMS-PCR met hod was a ra -
pid and di rect mo le cu lar tech ni qu e in scre e ning β-
thal mu ta ti ons in po pu la ti on sur veys. The re was
al so a ne ed to in ves ti ga te ot her known mu ta ti ons in
HBB ge ne in this re gi on for pre na tal analy sis and
ge ne tic co un se ling.
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TABLE 4: Comparison of the frequency of three different β-thal mutations studied in different populations.

Mutation Romania Turkey Cyprus Greece Bulgaria Iran Syria Azerbaijan Lebanon

32(%)* 795(%) 188(%) 1179(%) 801(%) 130(%) 146(%) 99(%) 520(%)

c.93-21G>A 10(31.25) 312(39.3) 131(69.9) 497(42.5) 184(23.0) 15(11.6) 35 (24.0) 20 (20.2) 178(34.2)

c.25_26delAA - 43 (5.5) <1 <1 31 (3.9) - <1 21 (21.2) 13 (2.5)

c.315+1G>A - 37 (4.7) - 104 (2.0) 7 (0.9) 36 (27.7) 6 (4.1) 5 (5.5) 45(8.6)
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