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Abstract:

Background: Beta-thalassemia, with over 2 million carriers of B-thalassemia, is one of the
most common genetic diseases in Iran. Identification of beta-globin gene mutations is
necessary for a specific diagnostic and management program, such as prepartum diagnosis of
B-thalassemia. This study aimed to investigate common mutations in B-thalassemia patients
in Iranian populations using the SNaPshot method.

Material and Methods: In this descriptive study, 10 cc venous blood sample with EDTA
were collected from 20 patients of medical genetics laboratory in Tehran and Ahvaz who
were identified in the marriage-screening plan and after obtaining written consent and
completing the questionnaire. Then, DNA was extracted by boiling method and SNaPshot
method was used to determine mutations. Finally, data were analyzed with geen maper
software.

Result: In this study, frequency of common beta-thalassemia mutations showed that IVS II-
1/30% was the most common mutation of Fsc8-9 (20%), Fsc36-37 (15%), IVS I -5 (10%)
and I'VS II mutations (5%).

Conclusion: The results of the study indicate that the difference in prevalence between the
present study and other studies could be due to the scattered statistical population and fewer
samples taken because this study focuses more on the efficacy of SNaPshot technique in
diagnosis.

Keywords: Thalassemia, SNaPshot, Beta-globin gene

*Corresponding Author:
Email: zkeshtmand2001@gmail.com
Tel: 0098 918 734 0515

Fax: 0098 214 600 187 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, June, 2020; Vol. 24, No 2, Pages 219-226

Please cite this article as: Mehrzad S, Keshtmand Z. Evaluation of common mutations in 3-thalassemia patients in Iranian populations
using SNaPshot method. Feyz 2020; 24(2): 219-6.

AAR



http://feyz.kaums.ac.ir/article-1-3927-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-08 ]

SNaPshot (g, b () il sLacures 53 canllis o lass 53 palid LA (oo 3

*) \

LoouiS |Jb_3g é‘_},q.ﬁ AM*-:
o
355 Olpl 5o (VB Jol Dgdoe 93 51 5 ol Ol 5o (S35 slasslen Apld S (S YU 180R 9 diile
W\JU\& ol Olal) 31 e jadedd Al (e 0 pde g S il (6l g._.\_,lfl:.a 05 s g el syls
.ol SNaPshot S b Sl a5 YUl Ol s @Lﬁ S g g adlas ol 5 Gas ol (5,92
7933l RS b 53 oS Sl 5 UE se Sy K55 oKhbT Jley Yo 5l (Ao s anllas cpl 55 i 95 9 Mg
EDTA slxs esle b a|}o.a SN O}’ 43_,»;' v \o w\:.:..«ﬂ J.:ASS 9 L;JS C,a_Li_; RES) _}‘ o= 5-\3.\_,3 oA ‘_gluu
culg 55 .43 eslizw! SNaPshot s b e e sl boiling X8 DNA C\Jﬁr.‘;.:l Sl g S 6).9]@".'
w235 515 LT s, 50 geen maper izl 5 b Waosls
sl e UA_JS@LJ Ao ys ¥ Ol 4 IVS TI-Y g 48 5l 0L ¥l @u sl i Sl adlae pnl s igmls
Al e (s O TVS Ty (a3 V) IVS 15 (o 10) F5636-37 (oo Y FSCB9 g s ol
6)LJ w\> J!""‘\‘.‘ .U‘_,Sda Sllas J.<3.\ K) J«él’ anlao o= ‘t_,:.& PL) o_,us as Mbw OLES andlas }' yb c:b.: ‘5;499;4

uw BL SNaPshot xS.:SS "éj)lS 6})/‘.;‘:‘:‘.‘)’5}"3 b aa)las Cﬁ‘ |4ﬂ‘.5 Mb a.&i&j; 6‘.&45}«3,‘2@5 sldas g AJJS‘,;

VVAYYS Slonio Y843 5 ols 2 1Y o)led gl 5 oy 0535 o (Hag3 — oale waliols 5

ol plulid o d8 05 5 S S g8 Y0 Sl e O4SU
W0 51 fa g Ksd o VB G553 55 G pe &5 ol
5 sl 05 5 b sla e g 5 e S dwss
4 e Sl O] wdl e B Bl g Sl 5 e A
g MCH y MCV 9%HB 25,0 sbisl b1, el
Ll oly S @bl 3 Ohley ol 52 a8 ok
PN sl gy ekl gl e elitul pasls
Ogrlds ot ko 5 Sl 0dd 4B LS4 5,50 cnl )3
PCR-RFLP Multiplex PCR ;5 [0] < <l pwjs,
ssm3 U5 seen & [V6] DNA JIs omw PCR-ARMS
S AL Cerl Fl e LS s A ST
(WSt pbed cSE il (e S
3 o @b oed b J5 s Sests 0 s, KeS
WSS ol Ok 5l & asle Multiplex-PCR
YU 85 (s taker ) 9505 slacs 5 Multiplex-PCR
530S sl siS ln cplale tals 1) Dap auiaeS
S oy ol oimer Al s B0k Sl Ol Ogeen
I L I I LI e
seon Sl olem ol O S ol Lla, s
0SLS a0 Jis il b e il

o Sl (Fole Asbe Y gt Jlaiml b o gasa

| 0 fl:u‘ LhufP
o8k 05 SNaPshot « ewVU (guls” S 5lg

Aok
LGl sedsses B e 3 S VU
DLl 55 S8y YN o pls Sl S 5 passl s
Ok 53 Sl oy Mg pde b S G &S Sl
o> Lol aen 53 5 Ol b 53 (golem cnl [V] 253
Sl 5 Blaygls lpde g 50 O pand Js sdie
Bl o el 593 556 B Lyl 08 e s s e (B4
o 03 Y]l 352 35 65 sl AT 51 s (215 3
IVS TI-T (G>A) S omslSln 05 55 s sl e
il ke Olpl At Gl 55 0Ll Spls Olges
[f¥]

(535 po Ol g5 329 gwlisbCannny j 89 5 S § 3ol (ol JIS (9mil> )
Oyl el s gollasl 15T 218001

ol LT 2Biils (535 po Olpgs 31y cowlidbiumj 29,5 Lokl ¥
Olpl Ol e

sJofuns oximg ¢S =

OLpl 0l golusl 31T o815 (5 3S po Ol pgs 313 ( gawlisiCannns j 09 5
SPIFES .« « 1AV pmg3)e SAVAVPE- 210 1Al
zkeshtmand2001@gmail.com :533g)35)l Caumy

1#99/V/1 5 1430ed gygdg anG 1PAA/E/VE 1oblyys AyG


http://feyz.kaums.ac.ir/article-1-3927-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-08 ]

ST wyub obl.a.:.o PL él.: ‘5“‘;&@’. g;“')j.‘

eSS andllaes s go 5131 law gy b asli ey Tl s g
Sty g 2 Sl B SNl gl b ey opl A4S
S a3 9 D5 L SSL,s Gl (S b,
S AL SN g Al SWekiyy o
5Nk 5 (Mean Corposcular Volume) MCV : fuls o8
Coge sy PS5 A gl gl g A2 S sen
Osee 5 $E/0EF addlae 3550 OWL ;5 MCV Kls e
Shs a9 55 Ml g FOEVY A2 S ea
Uie 5 S5 s slans S Whley SIS peo
I 5 e el 0k W151Y o led Jgd 55 LOT ol sen
e R I N RS
@oslper EDTA 5Gxiis osle b olen sdiyy 055 45 ses

Al

Sl s RE S 5 auwp s J6 sba b
S g0l 5 [A] Ars e SalS eVl pls i
Jé wYuba. CJ‘JL«S J.) c_u 6“&«.@’ &f"Jﬁ M.'JLkﬁ ;ﬁ-‘

2wl SNaPshot 55, b 15l s

b 959 3g0
450 6;‘9]@-’:
e e bz VA (e adlas ol s
(ol amalr Lud anlllas 3,0y \FAV-AFAA Jla b L YV
25 o558 Joalls s Gillas &S Lo g eV U slagz s
SRS Camerr Ol &5 Lad plubd glassl o Qb
Slexlye o 53 33l VB 4 O (g5LT Rl Bl

A el s U s Sap K85 oKnbsl e

Q‘)LA.:»U:JJKNQ‘J:«—J}}éudpgﬁ)uéﬂ‘)ﬁLWJ;JwL&&P—;u@ﬁ‘ﬁy}éu;ﬁ)—\ B)La.«:/ J}J;-

CBC, Hb cursy

e, B ceny o o 3,
IVSI-5 (G>C)(+) Jst Abnormal pattern Al 3p \
IVSI-5 (G>C)(+) Ju Abnormal pattern v o5 ¥

N/N dus Abnormal pattern Al s p v
IVSII-1G>A /N Ju Abnormal pattern 4 95 ¥
Fr36-37(-T)(T>G)(+) Jt Abnormal pattern ve 3, o
N/N Ju s Abnormal pattern A\ o5 #
IVSII-1G>A /N Jss Abnormal pattern Yv 3 v
IVSII-1G>A /N Ju Abnormal pattern v 95 A
IVSI-I G>A /N Jst Abnormal pattern vy s 4
N/N du s Abnormal pattern A o5 \
Fsc8-9(+G) /N Bt Abnormal pattern A 34 "
Fsc8-9(+G) /N Jst Abnormal pattern " 83 Y
Fsc8-9(+G) /N Bt Abnormal pattern " 3 ¥
Fsc8-9(+G) /N Jst Abnormal pattern v 95 ¥
IVSII-1(G>A)/N J Abnormal pattern YA 3 o
Fr36-37(-T)(T>G)(+) Bt Abnormal pattern A\ 83 \#
IVSII-1(G>A)/N Jst Abnormal pattern Yo 3 v
N/N d 5 Abnormal pattern Al 05 A
IVSII-IG>A /N Ji Abnormal pattern A 3 4
Fr36-37(-T)(T>G)(+) Bt Abnormal pattern AN 85 AN

Sl i IS 5 Sl IS Lol e Oyl slpas sal
A 0 slen 2 5L LAS s Ol b gla g
DNA gzl gl sl 5 43 4 EDTA 5> gladgd 55 05
o3lil b Lale3l .c3 8 415 eslizul 3,46 boiling s, b

ey 5 A plwl i 51 csle Vienna Lab o )8 o5 5

Y AJL).:' IYf a,;;|\Y"\ﬂ|ﬁJ} é‘:}ilué.é MU:L&})

‘DNA CIJ."::...I
s mln b b G 0 Gl Gl ol Ll bl
PCR Lyl ;i 055 4y (4 o)led Jydr) A plovil Lol W &
Sl yelp 035 S bl 5 Kb 059 obasl ol

PCR Lyl 855 ag 5l g Ml Juji 5 Cibge

AAA


http://feyz.kaums.ac.ir/article-1-3927-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-08 ]

J3 s s b Gl bjely opl Jab amS eSS I,
5 S Sl lajely ol b s 3L sSNPj
Primer Analysis SoftWar Oligo NPles 5 roman
2550 S el Ced VY] 42 eslizal Version :7.56

R IR 43|J| Y UL«J’: J‘g-\? BY ealaul

LaliS g 5l 40

52855 Aoy V5,81 5 s, OF Jpams PCR plowi!
d> o gl Lyl b SNaPshot s,, [4] w58
d=ly A3 PCR Jsa=me 4Scnl 4 4>5 L SNaPshot
sbul (galp day A 3 Ll e ks, LSNP
Syl V] s5ls,m WSNP (565 e 4 & &S

A5 ilS 5 S Sl g e b aS Wledd b (g5 sb SLE

axllas )Jﬂ&é}&éuﬂlﬁ Jl);—Y A)MJ)J}.-

rln gl 523l Mg
BT-PE-IVSI-S (G>O)(0) GGCCCTGGGCAGGTTG
BT-PE-IVSII-1 (G>A)(-) TCAAGCGTCCCATAGACTCA

BT-PE-Fr36-37(-T)(T>G)(+)

GACTGACTGACTTGCTGGTGGTCTACCCT

BT-PE-Frs 8/9 (-)(T>C)

AAAAAGACTGACTGACTGGCAGTAACGGCAGAC

BT-PE-IVSI-1 (G>A)(1)

ITTTTTTTTTTTITTTTTTTTTTGAGGCCCTGGGCAG

dsb 5 odd fod i) g6 K (sl ST ol S 2
Jsba )I}é|p; pl S el ;Sqrj‘)l,.\.ﬂg@ Jsmazen askad
Sl 0 b Slacanl oS (6l 1 s baml

Pl

SNaPshot Suss b baigas 36T 5 wyp 53
Seaisel sOR Lol LT s 51 2y sl S
b pagin SNP sy o) st il go 5ok ged 5 o
Yo Ol 4 IVS TI-Y g a5 als 0L bl anllas ol
Y Fse8-9 ier Ks mls sljier 5 ipls 4w
IVS 5 (b3 V) IVS I-5 (i3 10) FSC36-37 (a5
L cibse g Jbj gladiges &8 Aib e (doys 0) I
el 0 0303 DL gl Jiou > Sl
IVSIIL g s e 2

o by Sl BEC, e ly A4 s
S W ool by a5 & by e S N K5 s AVSILI
SPKS 53 08 on edalie el (5 g3 4 gt 0 45 Lo
shalls (ped & ige Sy el Sibge dsed 4 b

) ojles JK) 5500
B2 ivs2-1m_97-0815_2018-11-06. 158

28 2 30 3 32

SNaPshot s plsil
dgmazme 51 s KoV 5 T g S ¥l o il
a3 AeSe VL S de s eliale PCR
w035 b SNaPshot Ku v 5 gz 2 olas
T S 13505 Gl e 5 S 54 ) Sl blsu
B I R P N CRTIT I o o
WO ol by b ISl Jlg oSaws 05, A5 al>
4ol S Sl samys 00 il Ve Sde 4 ol Kl ez
IR YO b ¥ e 4y 35 e g4z 3 P05 4560 Dk
ool sty olg Y guazs Al jo cl 3 (e b 0305 L) 3
ABI3130X1 genetic 43041 akbwsa SNaPshot
Ale 5 Ol &5 sl S5 o4 p5Y ad 5,40, Sl analyzer
[VFAY] 558 (lutingy Sl oSaws cpl 53 K> gla el
g Baiged Sl ol 4 edd ol wly 4 4z b
ABI PRISM® 3130 XL (sba,l58lp 3 5 eslisl & 5 < 8
GeneMapper Id ®Analysis 5 Genetic Analyzer
S eddoal b slaesls fdowi 5 42 Software version 3.7

A gasiie (g 2S5 Dol 5 a5 plonil SNaPshot iy,

331/822 GOS_jvs2-Inomal_S7.08-13-snp1_2018-11-04.fsa NE x

1,200
1,100
1,000
%00
200
700
800
s00
400
300
200
100

0

100

C,Jb- JJ}gﬂ)}:‘:‘"’)LY’\ e)l.a..i SNP 4;.]9".:]4 u<,”¢ BL (N) JLA_)-» C,Jl;— ))IVSII] U’:"G"LS\]’ SNaPShOt 6}?.“—\ B)LQai/Jb/\«jl

3,05 352y et SLYF o les SNP o by 0 S 5o (P) il s

YYvy

Y AJL).:‘ IY\‘ AJ}bI\VQ*lﬁ'} :‘:Jﬁlué?% MUBLBJ)


http://feyz.kaums.ac.ir/article-1-3927-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-08 ]

ST wYUL‘b f)‘)\m_» PL él.: ‘5&‘.}.@’. ‘;.n))_u

)'Lg YA ol SNP 4 Ja_’éja &:;@ BL) ®) CJU}G G| P FR889J-€"@L‘56.~),3
15 5829 () e S 3 agd e sdalin ¥ IS 5 oS &S0k

258 5L ks SNP & by e Sy 55 (N) Jbj

AT1_[i8-5m_97-0815_20181106 s * C0E_heh-Snomal_ 57061 3-snp1_A0161104 s 40057 =

3 £ Ed £ E] 40 4 2 s Y = an P o

1,000

a

g_,.uU}.d d\;-).)}u:.«:;)b‘f' o)w SNPML};Jn&ﬁ)J (N) JL‘J" g;.“;-)JFnggu,».@;- LS])’ SNaPShOt 6}{5‘—\‘ D)LMJ{.«;

.J)‘J}}?J _ﬁ)};:.w)bV/\ Q)WSNPM‘L}J‘XG&.:{.‘)Q(P)

QJU}ACJ\’JJJ&}';J'QY'\ a)uSNPQbﬁf&dJ.: IVSIS#@U—\'@)):\
505 3929 5 g 5k YA o)l SNP & b gy 0 Sy 5 (P) 23 pd e sdalie YA ojled K5 )3 oS 4850k

N) Jbyi = 5 IVSLS5 i sl SNaPshot Kl

—
HT1_ivs) 5m_87-0815_201811-06 s V228 % E0 ey Srcemal_ 7 001 Jarg]_ANET1 00 ba NaATE W

% n 2 k= £ N 2 33 34 7 = =

4500 "
4,000 / B

3500 / \\ S /\
3,000 %0 | 1
2500 \ ] | .'..
2,000 'l{ \ - \
1,500 /\ / \ - . y / = \

1,000 \ f ‘-\ e - . .‘.' 1 - A

500 / LY nl - g |

0 = — —— H———————— - —

-500 " &

08 -
Cbge S 5o 5 ol S LYY o s SNP & by o S 5o N) Jbe g 2= 55 IVSLS g (sl s SNaPshot ¢ S -1 o jlec IS

.J)'J}}?J Lﬁ)}i:m)b“q e)L«.ZSNPMJa}Jf&ﬁ)><P>

JA(P)&LJU‘,AC«-“’)J";”H;}LJV\ oJuSNPQbﬁJa iVSl.lh}.@.‘?@uw)ﬁ
03 355 cpsl 5L FF o)l SNP & by 0 S SNaPshot &1 ¥ o)led JS& 55 o5 § 50k

S v (N) Jl s b 5o 13 5 0 sdaline IVSTL] g

FI1_jvs1-1m_937-0815_201811-06.Isa. 0782 x

HOS_jval-Tnomal_97-08-13srp1_2018-11.04 fsa 0758 x
x % I e . . w o - - u ". " - «
1200 c A 1,800
)
1 1,500
1000
%00 T
0 1200
00 1,000 [
&0 \ | |
\ 800 (
00 [\ 2 | \
/ |
©w /I 600 | \
/N . [l
0 /
f \ 20 / \
100 Y
0 - o — -
-100 -200 A

ey L]
(P) Cilige Il s 5 ol 5L o)l SNP & by o S 53 (N) Jbe s Il 53 IVSTLL g SNaPshot o - o Lt IS5

3,13 35 &:.'.;T)'L..\‘T o3l SNP & Ly o s 5o

Y oo sled |YF 0,5 [VFR4] L5 5 sl 5 | b asbolegs Yy


http://feyz.kaums.ac.ir/article-1-3927-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-08 ]

(P) &ibgo Il 55 5 opme 5L Fr o, SNP 4 by 0 Sy
213 455 5l S L YA o)les SNP & by 0 Ky 50

M_H36:37m 970815 2018 11K fea

0 2 3 % 1| 4 a u“ 5

£,000.

5,500, f'\‘

5,000

1000 / |

0

) > BN : ——

100

LaliS g 5l 40

FR36.37 jier b o)
SNaPshot 581 0 o)led JK& 3 & S50k
03 (N) Jbyi &= 5 tasd 0 sdalie FRC36.37 g

1005_te36-37nomal_97-08-13-snp1_2018-11-04.fsa 4037209 >

38 3 40 4

(P) il yo o 5 5 i S ¥+ oslas SNP &, Ly o Koy 53 (N) Jlo 5 o ,s FR36.37 2o SNaPshot (¢Sl -0 o lut S5

3,05 552y il S SLYA o3l SNP w0 by 0 S s

YY Slal LIVST 110 &l e o) g 5o ol &oplie Olg
23 5 ey Y8 sl s L Non Sence CD39 5 wo)s
-4 TVS1 1 5 Fr8 9 4 ivs.1-5 sl jigr abul slaghia
3 i Ao n W 5 deo 3 V8 5 Ao s YY la Glsl B L s 5
ol 03 [Y ] el 0 sualine Ol ke 53 L ier Ks gl
IVSI-IG>AN g & by po i oed e candllae
Sph gt S mls e, Y Dl 4 &S ASL e
FSc8-9 g 1 ols iy 4 Ko pld sbier e s
o (a5 10) Fsc36-37- jigr (ap,s ¥4) (HG)/N
0) IVSI-I G>A/N ig> 5 (aw,s V1) IVSI-5 (G>C)
5 ol e o pad 53 S ol & Bl (Ao
oS slaws 5 okiST (gybel amelr Jdsa Kl g e Sldlas Koo
@S G5 g e adllas ol 15 Ak sada 5 (5lak ol
23 el a2dls S 05 b ier Gaseis s SNaPshot s
Olpl @ dlad Comazr 3 H1HIKed 5 5 gy fprmem 45 (glandllae
ARMS_PCR S5 b by (o VU 4 Ye Slay VYY (g5
Qagier o imls & A Ll wls Jhea 1) tisls el
IVS-II- (a5 YO/FY) JVS-I-110 (G-A) slacib,ly
IVS- 5 (4o, V) IVS-I-5 (G-C) (a5 \V/AY) 1(G-A)
s adlae 55 [V ] s 8 518 (awys $/19) [-1(G-A)
Ol gd 53 WWAY Jlo js 5K 5 Lay cds gk &5
Y G 2 eIl gl e s sl planil
S pdlg S NS pb 4 sddaly dse
Cogen ) bier 8 5 et 5 Ad el ARMS PCR

SALIVSLS 4 bg e g op pds L3S 2518 55

YYY

o
2555 wag Olgr 0 G Golew FEle eV
B N I BN SYC R i SR 1
slier cHE L plply ssde S Ol mhe
4 g s 5 BOT (SXS1 3 Ol con Ol ) el 53 357 90
Dol b5 Olle 53 baier ol plebd cgr p3Y (o5l
‘mwuai,aug,as&.uwg,;;wwy,
Mo Ol g 5l R gz 02 Gl SeS Ol
o TN sgas a8 ol el Ol oldlas [NONY] 55l
o Slelp a5 cl odd plulid ewVU sbwl gl 35S
gl o s YV sgde cwl Cplite adhie s e g
SLOkul 3 b jig 3,05 35y Ol Cilises b 3 s jig
al g UL wleen g, 0lS & 93b) (KPS 55
5 Ol Dbl 53 mls lajier 51 dbe Olgea sl
S Al VIO Sisl 4 (C-G) 155 TVS ol 4
S abe Slal ol sl igr Glslp S Adb e Ol ol
5 42,5 V/¥ Codon 39 (C-T) «xwe,s ¥V Fr 8-9 (+G)
33 ssme Lt Gslp ey V/E IVS-I-T (G-A)
[1#] 42k 4,3 VOV Fr-G) 8-9 (+ 5 -5 IVSI pkusl
o SA g ool cald i 5o ol (Ko 4 e L
S LS o ded 4 W] o) sy b e
Yva Slgls b 8-9 Frameshift (+G) 3l aw,le s
IVS-TI-1(G-A) choys $V/Y0 IVS-I-110 (G-A) a5
LS deyn VoGl b IVS-I-5(G-C) 5 weys AVNY
[AIY] 5,0 cald lpde >l 43 35 slaigr
il BB 55 eV paed & Sl ols OLE Slidos

Y AJLQ.:' IY\‘ AJ}bI\VQ*lj_J} :‘:Jﬁlué.é MUBLBJ)


http://feyz.kaums.ac.ir/article-1-3927-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-08 ]

L wyub 0‘)"‘?’ PL éu ‘5“‘;&.@’. ;;“'Jj.‘

plxit Yl 53 o addllae oyl s kssls 3 RMS_PCR s
(a2 3 YP) IVSII-T (15l o 5 4 b g cp sl s
V) IVSI-5 5 (asys V) Fr8.9 (awsys V) codon36 37
iz SV pw) g4 4 b [TV] Cl edd 5155 (Ao
Sllas iy oS A3 50k OlF e ,eiS ) g 9 S
51 eslizul il s ARMS PCR K5 51 aslinul 5 i
b il o boddl ¢l SNaPshot S
SWSNP s Jsa b 458,50 andlas ol 55 Vbl
ol g 38 Lol b 5 Dl gl a 2lS 5 S il
P LSS CBEl s nlply s gde VBl S5 n
B3 el Cambie WSNP ol asis gl

S F s peS wyza s feS Ol colans

CP R
Vbl Joan ol 5 mld o aluls
SrShy S (ke (slatal) KI5 e )5S il ol 581 5o
g5l Jd g 5 IS Glp groslin 5 VU
by Slialosl plowl b 015 e camd 53 ASL (55l !

SB5 sLeyglie CdS 5 o ot mhaw )1 gl 5o
230 Job & (5 Fmlie DLl (g K 5 J RS 4 o

S108 9 K5
s.(.;:aj o .Lﬁv)‘ ‘5‘?5.&5‘: MUC}L&L& ;,JL; BE C”E;J CJ‘3|

J" %4 fl’ﬁ.‘ 6}52‘ Q‘J.QJ >|3T a@‘: wuwj 53; BL)
g.ﬁb}d Sdeluw _;..a};.l ;ﬁ‘ (\gu' BE Ly P bb&cﬁ

References:

[1] Cappellini MD, Motta I. New therapeutic targets
in transfusion-dependent and-independent
thalassemia. Hematology Am Soc Hematol Educ
Program 2017; 2017(1): 278-83.

[2] Birgens H, Ljung R. The thalassaemia
syndromes. Scand J Clin Lab Invest 2007; 67(1):
11-26.

[3] Verma IC, Kleanthous M, Saxena R, Fucharoen
S, Winichagoon P, Raizuddin S, et al. Multicenter
study of the molecular basis of thalassemia
intermedia in different ethnic populations. Inter J
Hemo Res 2007; 31(4): 439-52.

[4] Cousens NE, Gaff CL, Metcalfe SA, Delatycki
MB. Carrier screening for beta-thalassaemia: a

Y AJLQ.:' IVf a,J;|\Y"\ﬂ|ﬂ:, :‘:}lué.é MU;L&}:

Fr Codond4 sla g 31 S 2 Slslp 5 doys VN
MY do 5 MF o 5 4 Codon37/38/39 , IVS 1I-1.8/9
23 HLKes 5 ol [YY] A3 25158 A5 0/8 5 4o
Sle Vo 5o 1y G805 55 s gz Glaier YooY Jl
sddald g g b S T (ol cnl 4 Yo
s 51 L5 8 S 55 VST 130 (G_C) igr sl cnl 5o
o 5o [YPA] amils OKis e Sosen | Sl o
5 0bml3T s 1) (gladllas JiISen 5 (a0 Y0 0A
o) 00 e WV g o 5 Lo S b Ol pl (B8 Jled
SPAEls Aoy VY Gl L IVS 111 g a5 abl 03
IVS-I-110 - s s mld lajigr s s Sigr
frameshift codons 8/9 w5 Slsl 3 4,3 VA L(>GA)
Yore Jle o Y] dag Slsl b de s VF0 L (HG) (FSC)
4 e Slem D 3 1) 8 05 SHLSes 5 e
PCR_ARMS (lacsSs 5l sslizml b 55,5 315 b _ewYbLy
adlas opl 3 . Lsls I3 5,40 sequencing s RFLP
sy p) Dogen Loler ipl S AS edalls e T
\v/00) CD8/9+G «(aw,s TYAY) IVSI-1 (G-->A)
CDS8-AA, (awsys M¥A) IVSI-110 (C->T) (awoys
IVSI-1 (G- 5 (as,s ¥/08)CD15 (G-->A) (ss s 0/4Y)
4 1, Ken 5 LAl \YAY Jlu s [Y0] (A s VIAS) >A)
by gatie pmlpW L Dl Y0 s mls Gl e ()
k3 plonil 938 55 45 addllas cpl s izl 3 ARMS S
0) IVSII- 1 s 4 omsly 05 03 b gl
S5 (ays 4) Fr8-9 5 (s 10) IVSI-110 (aws
woon A ORhen 5 G ,a WA Jle s [YP] el e

S sl b pasie slajals b Sl AY s ml e

review of International practice. Eur J Hum Genet
2010; 18(10): 1077-83

[5] Chinchang W, Viprakasit V, Pung-Amritt P,
Tanphaichitr VS, Yenchitsomanus PT.Molecular
analysis of unknown B-globin gene mutations using
polymerase chain reaction-single strand
conformation polymorphism (PCR-SSCP)
technique and its application in Thai families with
B-thalassemias and B-globin variants. Clin Biochem
2005; 38(11): 987-96.

[6] Chanpeng P, Svasti S, Paiboonsukwong K,
Smith DR, Leecharoenkiat K. Platelet proteome
reveals specific proteins associated with platelet
activation and the hypercoagulable state in f-
thalassmia/HbE patients. Sci Rep 2019; 9(1): 1-11.

YYo


http://feyz.kaums.ac.ir/article-1-3927-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-08 ]

[7] Pooladi N, Hosseinpour Feizi MA, Haghi M,
Azarfam P, Hosseinpour Feizi A. Analysis of beta
thalassemia mutations using the single strand
conformation polymorphism (SSCP) technique. J
Kurdistan Univ Med Sc 2010; 15(3): 13-9. [in
Persian]

[8] Najmabadi H, Pourfathollah AA, Neishabury M,
Sahebjam F, Krugluger W, Oberkanins C. Rare and
unexpected mutations among Iranian beta-
thalassemia patients and prenatal samples
discovered by reverse-hybridization and DNA
sequencing. Inter J Hemo Res 2002; 87(10): 1113-
14.

[9] Newton C, Graham A, Heptinstall L, Powell S,
Summers C, Kalsheker N, et al. Analysis of any
point mutation in DNA. The amplification
refractory mutation system (ARMS). Nucleic Acids
Res 1989; 17(7): 2503-16.

[10] Budowle B, Van Daal AJB. Forensically
relevant SNP classes. Biotechniques 2008; 44(5):
603-10.

[11] Noveski P, Trivodalieva S, Efremov G,
Plaseska-Karanfilska DJBJoMG. Y chromosome
single nucleotide polymorphisms typing by
SNaPshot minisequencing. BJIMG 2010; 13(1): 9-
16.

[12] Madjunkova S, Volk M, Peterlin B, Plaseska-
Karanfilska DJGt, biomarkers m. Detection of
thrombophilic mutations related to spontaneous
abortions by a multiplex SNaPshot method. Genet
Test Mol Biomarkers 2012; 16(4): 259-64.

[13] Galehdari H, Salehi B, Pedram M, M Oraki
Kohshour. High prevalence of rare mutations in the
Beta globin gene in an ethnic group in iran. Iran
Red Cres Med J 2011; 13(5): 356.

[14] Biljana A, Georgi I, Dijana PK, Lyubomira C
‘Efficient  Detection of Mediterranean  f-
Thalassemia Mutations by Multiplex Single-
Nucleotide Primer Extension PL0S One 2012;
7(10): e48167.

[15] Boonchai B, Chalinee M, Chanchai T.
Molecular analysis of beta-globin gene mutations
among Thai beta-thalassemia children: results from
a single center study. Appl Clin Genet 2014; 7:
253-58.

[16] Verma IC, Saxena R, Thomas E, Jain PK.
Regional distribution of B-thalassemia mutations in
India. Hum Genet 1997; 100(1): 109-13.

[17] Rizo-de-la-Torre LC, Ibarra B, Sanchez-Lopez
JY, Magana-Torres MT, Renteria-Lopez VM,
Perea-Diaz F]  Three novel HBB mutations, c.-
140C>G (-90 C>QG),
c.237 256delGGACAACCTCAAGGGCACCT (FS

YY#

LaliS g 5l 40

Cd 78/85 -20 bp), and ¢.315+2T>G (IVS2:2 T>G).
Update of the mutational spectrum of pB-
Thalassemia in Mexican mestizo patients. Int J Lab
Hematol 2017; 39(5): 539-45.

[18] Kelkar AJ, Moses A. Thalassemia intermedia
phenotype resulting from rare combination of
c.46delT [Codonl5 (-T)] mutation of beta globin
gene and HPFH3.Clin Case Rep 2017; 5(7): 1107-
10.

[19] Miri-Moghaddam E, Zadeh-Vakili A, Rouhani
Z, Naderi M, Eshghi P, Khazaei Feizabad A.
Molecular basis and prenatal diagnosis of f-
thalassemia among Balouch population in Iran.
Prenat Diagn 2011; 31(8): 788-91.

[20] Ozkinay F, Onay H, Karaca E, Arslan E,
Erturk B, Ece Solmaz A, et al. Molecular basis of B-
thalassemia in the population of the Aegean region
of Turkey: Identification of a novel deletion
mutation. Inter J Hemo Res 2015; 39(4): 230-34.
[21] Aristizabal A, Merino S, Catediano E, Sasieta
M, Aragiies P, Navajas A. Clinical consequences of
alpha-thalassemia in the Basque Country, Spain.
Impact of neonatal screening. Anales de Pediatria
(English Edition) 2015; 83(2): 85-8.

[22] Hosseinpour Feizi MA, Hosseinpour Feizi AA,
Pouladi N, Haghi M, Azarfam PJH. Molecular
spectrum  of  B-thalassemia  mutations in
Northwestern Iran. Inter J Hemo Res 2008; 32(3):
255-61.

[23] Mohammad Asl J, Samarbafzadeh AR, Mak
Vandi M, Zandian KHM, Pedram M. A report on
prevalence of B thalassemia gene mutations in
thalassemia patients from khuzestan province. J
Birjand Univ Med Sc 2008; 6(4): 398-03. [in
Persian]

[24] Nejat M, Rabbani B. An overview of mutation
detection methods in genetic disorders. lran J
Pediatr 2013; 23(4): 375-88.

[25] Nikuei P, Hadavi V, Rajaci M, Saberi M,
Hajizade F, Najmabadi HJH. Prenatal diagnosis for
B-thalassemia major in the Iranian Province of
Hormozgan. Iran J Ped Hematol Oncol 2008;
32(6): 539-45.

[26] Rahimi Z, Muniz A, Parsian A. Detection of
responsible mutations for beta thalassemia in the
Kermanshah Province of Iran using PCR-based
techniques. Mol Biol Rep 2010; 37(1): 149-54.

[27] Sharifi A, Aminzadeh M, Pourmoghaddam Z,
N Mahdieh. The frequency of common beta-
thalassemia mutations among couples referred to
health centers of Ilam during a five years period. J
Ilam Univ Med Sc 2014; 22(2): 17-23. [in Persian]

Y AJLQ.:' IY\‘ AJ}bI\VQ*lj_J} :‘:Jﬁlué.é MUALBJ)


http://feyz.kaums.ac.ir/article-1-3927-fa.html
http://www.tcpdf.org

