WRE/V/YY sedl s o ,U

uluol (S 33 0 ASuslS alze

WAF/N /Y 5y iy G,U WAL olo (poun o 432/ Y'Y o )losds/ pgam 9 (o Jlw

Minor ow¥ G Bl 48 (mols B3 o § IVSII-] g Sl
(HRM) High-Resolution Melting ug, 3 eoliiw! b

T 8asas dil gy yiSe ( callis jguais IS Sl galas e yiSs  gui AT dabls

g3 dlio

oS>

Sl cmglS Lo (o255 3 il e Yool ey ey 4 6 Gl (Sl Caman 3 Cglis (cagil SYMST Sl ) (S eV Ly 20l
Wlo 5y il iode (sloyodS 1 (35 S5 Shlow gy (oo YU Ly 98 o (sdiaib MAJOT 5 oy MINOT el duws & (b s 5 e g jlows ol 2945 0
ol 005 031 el ol Curer ) &8 Lalie WU by (slainn e sl olpl )3 0358 Slys YMBT (S g Lol (305 Cgir clim (606 4
(High-resolution meltingHRM g, cuwlus 5 coolad] ylie cpund ol adlas an .ol olpl Sy i ) Lias o 5els IVSII-1 (G/A)

Sl 1y e opl &5 0g (631,81 5] IVSII-1 (G/A) Uik Jobs o3l asais )

PCR-RFLP gla g, jl ool b (13 5l cdiges yo g .85 415 iy 3590 MINOT sVl & Mico 531 03 (siges Yo caalllan ol o tld g
L, (Amplification-refractory mutation systgmrARMS (Polymerase chain reaction-restriction fragment tlergplymorphismp
HRM (g, 5} oslizal L adiges 5 13 pbal (Jaee o5 | DNA glsial 35 00 pasetie plasal (o) syl oo 55 slKibejl 3 ol s

a5 o g 4555 led g (il b slalaged (wlil @S NS T} e

S ololid dopd Voo Cawles g colaidl L1 IVSIH-L ips ol 1yl csls HRM g caalllas ol ) sldvaidly
Al (S5 o o Els wld clagiee pass lp lie Uig) i) ol J1 03 (YL Coslue g Coolabl HRM 3 26 5 domis

39le3 Jbgas o g3l aub J3sas (HRM) High-resolution meltingVSII-1 (G/A) MIinor .Y L : g5 15515

LMINOr om0 80 3 cpwgls W o5 IVSIT-L LGiga (oWl &l ;0K gaie (sdlo (aime (Db ooles obls cx5g3] igls )
VIVA-YVAS A(¥SY) YT OYAF il (S5 008l dre (HRM ) High-Resolution M elting g, 51 o3lisu!

=2 oA S AL Glaslo i 5o e ol bl g e ol
Padp S5 S e S 3,5 o Do se Wl gladshe o
s aS 358 e MSIS HBB 05 bawr s o ol by (50 s
A1P1SG VY pyssms,5 bsS a3k s 3k S VPrr el
HBB es05 s IS e AS 1) aieliand VE8 5 (V) 5,05 15
UTRS ™ 50" Glaax 5 o ol 5 0ol 53 0558 aw ol

() Wik . (Untranslated regions

doio
o YB L0 A ke 1AY0 Jle 53 5L sl (sl VB 0315
et IS (B) e L () WT (slae s W5 e b S L
Lo s il oV B L 0 ol 5 53 O (st 4S5 50 0
Sloe s st oo adl Sl slS e W5 el enVE
5 el SLS 5 sl ad elilnS a5 [l oS Lol W

85 e S 5 ik 4l Csb &S LS e M ol

Oyl 03,8 jouds 5,5 0 oKisls T,l.c Goaiuls (L s og)f oyl ol -

Ol pl 3,5 o 03,5 oo olK01s (09108 Cansy S0 AKdag 5 9 r:,l.: $oa5ils (K 09,5 )bkl -¥
Ol 0laduol Olehuol (K3 pole slisls o3y (5050305 . JoKUgn (S lymr 9 S35 03,5 1 luiils -1
Godem 9 K3 09,5 9,5y jue slas )l Sl adsl (6,08 Gi GoaKiagh 9 OIS e 9 by Olasiss S e 9 63, GHoles s Slasiss 35 e bkl -F

Email: pnikpour@med.mui.ac.ir

Yiva

Ol Olgial (K 3y pole slKtsls (K5 GoaKils ( JySga
29555 il 555  Jgdummo (odum g

WAF Cpogs p g 4388 FPY 05l / YT Sl — Ol (SC 55 0aSC0315 dlome

WWW.mui.ac.ir



OlylSan 5 su gl dabold

SIS S s 55w s PCRWIS 0T 55 o8 Wlal anw s
(High-resolution meltingHRM > ;2 oLl Ul 5 o 0L,
gob iy 3 DNA  foate KO i 53 55 50 s 4
o S0 (il ate a3 DNA @ 385 K)o ps e
LSS syl sl ey sle gl e Sl s 5550 YL
)JDNA dﬁ)bﬁwdb)ﬁbu@(ﬁ CJ)./\ELJU)J&AL})A
S Sl ol i S5 o e Bl 4y ST 4 and,
64—@*4—5@“‘@)55'”‘56%»#@@)#
O s bl gaallas s ((VA=YA) Uil e 05kl
JJL?J‘)_%‘M))HRM u’lj)qn:_.»lm;-j@:_..al.a;:'-\

AE 1 g ol 45 s ool 31 SHIVSIEL (GIA) g

B 995
S aS areNU Joal 5180 51 05t (540 god canallae ol 3
S o8 iulosl 5l edss s HBB &5 s cidoss gla i g
5 eslizad L DNA 5 s @JT@}, Slgial (L) sl 3l Ol sles
sl oS el s L Gl e el oS
433 7l #xl (IsoGen Co, Netherland

LKL SIHBB 05 s by e i bl Gl (b g

National Center for Biotechnology Informatiopl el

S8l 5 51 e3liad Ly Ls josly s 5 A 23l 53 (NCBI)

A5~k (http:/Aww.generunner.coyd.09 Gene runner

oS 53 (BASE PRI BP) (53 i 11+ sl
i b sl sl lesli ol Ly B,y e 5 e
5 0'CTCACCTGGACAACCTCAAG" L &
23 Sty s G 0'ACATCAAGCGTCCCATAGAC
ANTP 31 /0 pl .o X 50— 510 pl s> Yo pl o=

—= 31 MgCl; +/vo pl (Deoxynucleotide triphosphate

sivul sTag DNA polymerasgl +/Yo pl /0 pl ol
(KBC, Iran) u el s 5555 11V pl s DNA
S0 4 (TC-XP-G) 5 50 oKz 31 eslizwl L PCR (45l
s 3 4235 0 ke 540 OC (slos 55 O gl y 53l iy a0 G
WY i 0 P OC Wb Y S £ 20 °C ol 4 YO
VY OC 55 lgsl g3l Jmsb el 5o 5 436 Yr s 4 VY °C
¥l PCRLl oo 5l Oliabl sl 4 | 43 0 ke
gy A 55585 S0 A3\ 8T U5 555 PCR Y suams S
plail s 0Lz (Ultravioled UV 5 5 55 )Y+ bp bl

¢ (Afratoos, Iran Green viewek—._., s S5, 55 S

WA (ags p s 42dn FFY 05lad/ PF Jlo— Olgheol (S5 0S5 Alos

HRM (29, & (oandBGy g sl

el sl S e I8 L 05 sl g Yoo Sl i 058G

Lo 05 3l pmr sl s gladall slal pols 5o Lol i ool

Colsls 53 e ) s IS L 05 3 Gl s (0 S
Sl el 53 B2 VB s s VB L (sla T 51 Ll
e & sl oS BT VG 558 ad 5 SIS e
() 3pbipo W55 rc A 51 7S

= s Major Minor [ R A M S VT g
$less S sl 528 5 emlB Ly (F-0) 355 o seiaie
e s sl 3T (sl 3 5 oS5 el 0L e &l
Ol QLS (63 sas Ol 2 55 eman Solon (ol AL e
fomt sl 5 b il 3,2 ol lay 538 5w Olslisl
) sl Jbcadle sl gaVla 5y Olye (B) s g5 LG
sed 55 Ol e e es) s Olgr sl j3 Vereen
o (V) 2l Jual YVO e 5 eV e s 5 gen ey Yoo
Sl S e el Ol s il slacan b sy bl
@ 3d8 Sladllas 5o .l 055 28 Ol Cama 55 VB s 2L
Ol 3 oV by T o 5l Ol 4 IVSIFL (GIA) g
Jlos (OdS 5 0L 3le (S Jlacs sls Dbl (A) Olgiesl
(V) sl odd 518 5528 s s (Jonsl 5 Ol o8

Ol 53 e S mle IVSIEL (GIA) i o S 55k
AL sl s 0l s gl mde i cpl (dos YY/A)
S A O S ool gl e (laypiS
O W3l i ol Lot 01l ol (e 45 S o sl

Polymerase chain reactiQil — ez is glad sl
A S 5 S Jald e Sl 5o 5lS sen 2 25 g (PCR)
(1) (Allele-specific oligonucleotidé ASO) I olaz
(Amplification-refractory mutation SysStemARMS o 5.3
(Restriction fragment length polymorphisRFLP (\Y)
Lo oy ol il e (V0) oL JIss 5 (OF) Gap-PCROY)
Sl pen plsl ps el alid sl e plubd g
g PCRG L 5 sle gy plo &8 Gopw 03 ks 508
s laiy; SGDNA Ll 1wl b gla i ool

DGGE , L la iy, Jold 5 Lsd5 o >l b asl sl

SSCP;, (\#) (Denaturation gradient gel electrophoresis

A e (1Y) (Single-strand conformation polymorphism
oS sl g3 g5t e gLl Gl gab S S
G e S 28 Py S el B e e
WsSNse o i3 s Aol glacs iy Ol gladle s

YA

WWW.mui.ac.ir



o-- bp

\v-- bp >

3,40 é‘;‘ fU s)‘,’ J" ol G‘,"b".u' 6DNA J'J\,.’%)}S.“ @L’& A JS..'&
@l O ks 2oiS Sy DNA oty 5,87 5 (555 2 aallas

Adl e gday Jol o plod

yv-- bp bp -

Sl GaSREs 905 53 85 5 gbOles (g5h Cam N gandad LS Y S
.mft;.u'l;__.aytgd.\:sudw,aélj,,ﬁﬁﬂc sbes 5

HRM (i, b (oan¥BLs Giga oS

J‘i‘)"’:' ‘5‘)@4—?@; J‘ L C,ﬁJf )‘J} ol S50 L&.\;L 64.\AL§.&

,>HRM _zs1; Rotor Gene Qs 5l aslizul L PCR 2S5
L RNase-free_1¥/4 HRM 0 pl (g5l v pl oo
3l ul (Qiagen Co,Germanyiype it s ;i eslel
A el DNA Lol 5 ool
25 =5 p 4 «z Rotor Gene Qs 5ol > sl
o 433 O ol 4 A0 OC sl O sl U5 (g4 je
WY Sde 4 #0 %C (il ) e 4 40 °C Jols 4t o ¥
Glowd; 03,5 ¢, 5 ad> 50 S LS ) Sle 4 VY OC
e 23k aalsl ¥1 OC U Laax, 03,5 St 5 40 °C b DNA
ShLes Jilsl ol as s plonil a5 S o510l 4 HRM
o DNA glaar iy ciwi 0 ;348 Lz 5540 °C 6 #0 °C
s an Sk s O les Olpe 4l Glady SO O e
J5 805 =0 Sladad S 51 Olabl (5l 450l Ao e

LLE 8L ds s Y

basl

5 15 e 055 31 4553 T sams 3 il el 53
Sges Yo oliss ol 51 cd S 53 eslinal 5550 MiNOr oV
s V0 S IVSIELGIA) Slgisl 53 omVB i o Fls
534Stz il |y -AA S Fr8/9dVSI-E e 51 s sls g
L Ladssed (gaan LIS O semes dald (645 505 Ol pe s b il

Lld 555 e HRM 255 5l eslinal
Gedalie s DNA lad sl glAsel Sl A (G onl 2
Golwang sl LaOT 5100 NG Slie () JS2) Smenel 5 LL
sl oS 4 sl HRM il 5 (Y S2) J gome PCR 2515

(F JS) 0 4ol DNA sla S iul58l sl 5 sas iz ¥

oo

Threshold|

L e ——— —_—

s 10 15

20

Cycle

25 30 3 40

Jas sl e 3b) ie 4 DNA a5 goins 0L gl y 93 GDNA & Juzze K ool Real-IME oKins o ankd iS5 o ¥ IS

el glubis BB DNA gla oS 51530 ol &5 <l (Polymerase chain reaction) PCR i glas > geas 0L Threshold

AN

WA roge p s 42in FPY 05lads/ YF Sl — Olgieo) (S5 0uSC815 alone

WWW. mui.ac.ir



OlSan g (su 93T daols

HRM (i, b (oan¥BLs Giga oS

n”
" Z .
S
1”0
(%]
o8
o7
Eﬂ/ﬁ
s
s
o4
o3
o2 \
\
o A A S
) PN A VO, A
S VAT S~
o = - Y/ . —
79 80 81 82 8 84 8 8 87 88 89 90 91 92 ) 94 L3

2

Cod sls &S gl 5 9388 s S50 s, 95 DNA qJ.a:.au.(‘u DNA s glaws; G 5 bes Sl L Laesls rl& Cod pova ¥ S

Py .\...Inbua as g5 sl yls \AQ_,Q}J,ZA el (gl 95 6\ADNA B] oS O slas, Ky Gokas Ol &S ”qu”’ sbow! ald o yls VU

J.&ladﬁ A}AJ}A}#}&}}N}A Sodas ol

(7 JS8) s pats BB b (560 sl sa 3 Ll 4 a5 S
HRM 5, sleslinal b 5 55 e 51 ol @l ez
g e o3 Vo s Cpslantl g oo b g ol S sl 0L

A3 Bl s e 51 IVSIFLGIA) g ol 5130
o

Ols=s @ faamme 53 45 5 5a8 Pl iy 3 eV Ly (5oley
o s e e 158 L e ekl e VB S
i 53V iS5 L IVSIFL gl e S V6 L,
(1) 352 by O s Lt 5528 slacen

S (Sl 4S5 o Ol 3 sl almde i o]
Ol et ol L a8 8l e ol SO 15 o521
(YV=YY) el

S oyd 2ia BY 5l b el gl Slkal o o sl
Sl e 2= Y 64_>'ﬁu4.3y..3‘54.3t.~h54>'ﬁl>,w1)>
u_:{\‘;}_:,ﬁlj_auw@.y}p&xzétﬂggwpswl
53l 2als Fr OC L aey 5 i osls 2l 55140 OC L Les
Ll 4 o G g3l 440 °C L 0 °C 5l les = (gl 1o
s Les il58l L gl azdy 53 DNA 1K, &8 ds eals 2l 58l
335 PShsssen 93 il Sl K s slad ged LS
Y/+ /Y g4 ROtOr Gene Q,l)_;lr,_; Sleslaal L ¢ s
Silmrab Jlages 4 a5 LA e 5 kel 5 (3l b sl 5e0
A3 e i S el &S e |,

:L;gléﬁu)b)g‘é)\m):yaégu':.eg;l)?:ﬁ)

Normalised Fluorescence

80/4 80/6 8058 810 812 84 BB BB 820 822 B4 826 828 8I0 BI2 8N4 8IS BB B840 842 B4/4 B4 B4  BSI0 BS2 8N4 8SKE  8S/B 860 8612
deg

Sl g SLd gei Hlsged JSG (ol Jasiine |SKG )3 45 5 sb0kes s e g sank A s sod (g5l mnb Sl s O S
el D3l grd (8 305 4 Zomd CGA & K355 0

\Ya¥ M (}«: w/\"?\" o)u/w J\.«:—QW\ 'J)_ o’"\: n\l>u=

YIAY

WWW.mui.ac.ir



Oylsan g suigal dabold

HRM (555 b (oans¥BLs Giga Ga

Normaised minus GG

;;‘“.‘.11’

7N —

4 )% =
! \
1 B
\ ; sl g
b ’

SN

80/4 808 80/8 810 812 814 816 818 820 822 824 826 828 B8IW B8I2 BW4 836 BIB B840 B42 B44 B4E BAB 8BS0 BS2 B854 B8SE B8S8 Be0 B2
deg.
Eoly 5ls 03 cpl el asite JSE 55 45 5 sbilen pled ls el 3l sl b b CIlm 1 L g sladised Ll £ SS
25 GG (b (505505 51 CA &350 50 s o S

Aas e i b O p e Lalie 53 1) 05 5
o 0T Sl aslizal b bl tdzas S 58 okl 3505 40 ol i
) L5 g0 03l 2t Yo - po s boosd

sl ol HRM (255 L dlal) 5o Sliisss ol gladle 5o
&' —HRM ;Jui , Real-time gap-PCR! adlas & s ol
s aseie Al eslital WU b (LS Y0 Gl asis
Al e b s S S Sl s sb 4 sl oS
SLa 0 S o Sl mmen (V) 500 G 85 S
MTHFR _S55 sbag 55 cn b 5 (79) CKit s (r0) MCAD
Real-time PCRIK s .l e a3lizal HRM 555 51 ((FV)
Jeaze K55 2> 531, HRM plomil 1 3 s 6 gad S5 OIS
S o ol 5 glazd; 53 DNA &,

Sl 5 Lomola Olin i 6l ol ganlllan o
Obl Srar 05 s omslS b 05 e alubid s HRM 35,
Doy A e 38 55 e opl s CHIVSIEL (GIA) olasl
o=l 3 Olgial () A Ol slay S35 oK Le5T 5 ARMS
5 Cmolastl i ol lad o Jls s g edd asiia sl il
A6 sl 5l i cpl 3l 0l plezs s HRM g, sl
e 3V s Ly od e LTS e e
o— B L sl 8 e sas ¥ lad e 5 (il mb e
oY eUls HRM 5, & ol i ol sedns 0Lz Minor
Al e Lls 1y B sy 5e Jhge 038 Laseda 5

G55 s S OLLSes 5 e e g addlle o
53 IVSI-L GIA) adas 51 omW6 Lty sls g o 5 s

clas OF 55 ad e W HRM 255 5l esli ol Ly sy 3

YAY

e Sl Bl gy Ol 4 dts JI5 s 4 S

(Cmad 01,8 G s Lol il o i 5 0wl (gla igr
SIS PCR sy s sloa iy il m0lss 5 s
(Y7) (SSCP i, S5 O seslos 588 o 30—
(YY) High-performance liquid

(TGCE) Temperature gradient capillary electrophoresis

ARMS (1) (RFLP) 5 54ms Jsb Slabid rond ;oL (10 (YA)
g2 03,5 pasie il - (T4) (Reverse dot bloRDB  (YV)
3 La sy ol S e ol eslind 350 VB g
e Bl il WS Sl b ) g 2 PCRON jame ol
o=l bty (Sa e 5 s Y Oles 0 plonil (sl el
s e ol S e 1 Jams (5 52 53 PCRON s 8
lbd 5 slamsl LB 5 s e e 25 (6l Sl 50 ()
Slr gl e g el Gl om0 il 5 S som 3Ll
53 el 5l 3l Il s ey a0yl b it Olays ol
2 s lS Lo 05 gls g 095 1y sl b s pan S
Sodeas QLEHRM gy ez 5 0l 5 Cead 01 S VL ol
A 5 g 5 LSk e e Sl 555 L
() e o bl caniS e sla By 4 S | g s BB Ol
e 4505 o gLl (slazd, 53 DNA & fate Kl o
S 53 L3 5l iS5k bt e 0 S el 0w
Ol o (sl asy S5 axiy 53 DNA Dt o S 5l oS
S, sy 53 S5 s e DAd S 5l ey (1Y) 350 e SIS
Sy 53 5 S snsen 55 glans, 53 DNA o Loz
Gl ST gl o IS8 Sy agae s S e IS

\ya¥ u,a.@; r}m m/\"?\" UL..&/\"\" JD—QW‘ "j.'. a'”"b 41>u

WWW.mui.ac.ir

chromatography



OlylSan 5 su gl dabold

o zule3l 3 Wb s 4 s e sl s,y 3l S0 HRM LT

S1od 9 L

ST el i)l s S (o) gasliobl ol allis oyl

Sl oty plomil a3 S g3 o820 Jbo Cules b 5 03

S Olgiol (o) gl Ol sl S5 oK le3T Jo sl

Gt Ol e 6)51(;_,«9; slad Sl a5

Ll Jos 4 Sloyds 5 Sis il lalasaws

References

1.

10.

11.

12.

Vichinsky EP, MacKlin EA, Waye JS, Lorey F,
Olivieri NF. Changes in the epidemiology of
thalassemia in North America: a new minority
disease. Pediatrics 2005; 116(6): e818-e825.

Lahiry P, Al-Attar SA, Hegele RA. Understanding
beta-thalassemia with focus on the Indian
subcontinent and the Middle East. Open Hematol J
2008; 2(1): 5-13.

Rund D, Rachmilewitz E. Beta-thalassemia. N Engl J
Med 2005; 353(11): 1135-46.

Birgens H, Ljung R. The thalassaemia syndromes.
Scandinavian Journal of Clinical and Laboratory
Investigation 2007; 67(1): 11-26.

Urbinati F, Madigan C, Malik P. Pathophysiology and
therapy for haemoglobinopathies. Part |I: thalastae
Expert Rev Mol Med 2006; 8(10): 1-26.

Flint J, Harding RM, Boyce AJ, Clegg JB. The
population genetics of the haemoglobinopathies.
Baillieres Clin Haematol 1998; 11(1): 1-51.

Karimi M, Jamalian N, Yarmohammadi H,
Askarnejad A, Afrasiabi A, Hashemi A. Premarital

screening for beta-thalassaemia in Southern Iran:

options for improving the programme. J Med Screen
2007; 14(2): 62-6.

Salehi R, Fisher CA, Bignell PA, Eslami G, Old JM.
Identification of three novel mutations [-41 (A>C),
codon 24 (-G), and IVS-1-109 (-T)], in a study of
beta-thalassemia alleles in the Isfahan regiomasf. |
Hemoglobin 2010; 34(1): 115-20.
Derakhshandeh-Peykar P, Akhavan-Niaki H,
Tamaddoni A, Ghawidel-Parsa S, Naieni KH,
Rahmani M, et al. Distribution of beta-thalassemia
mutations in the northern provinces of Iran.
Hemoglobin 2007; 31(3): 351-6.

Hosseinpour Feizi MA, Hosseinpour Feizi AA,
Pouladi N, Haghi M, Azarfam P. Molecular spectrum
of beta-thalassemia mutations in Northwestern Iran.
Hemoglobin 2008; 32(3): 255-61.

Saiki RK, Walsh PS, Levenson CH, Erlich HA.
Genetic analysis of amplified DNA with immobilized
sequence-specific oligonucleotide probes. Proc Natl
Acad Sci U S A 1989; 86(16): 6230-4.

Newton CR, Graham A, Heptinstall LE, Powell SJ,
Summers C, Kalsheker N, et al. Analysis of any point
mutation in DNA. The amplification refractory

WAF e oy it IFFY ot/ YT o — Olginsl S 5 082015 alonn

HRM (29, & (oandBGy g sl

HJ);WJJHRM ‘)AZ:}J C,\:_MLM;-}Q,‘:_@LA:;-‘

G do Gazes L ail opl &S 55 doys Ver IVSI-L (G/A)

(FA) ol e S5l imss 53 olkal

o 583 Coale S ol THRM iy Lol s s

S olen oS Sl o3V ol L sl S sletis L6 Sl e

Lﬁ_.Z)JHRM u,’ij)c.:j;.-}"ﬁ‘b.Jﬁf)\)snbu;mlijf‘;ﬂ.lébl‘

STHRM JGT cpaman 3L o YU 35 b s cnd 0130 ¢ ol

ﬁU}QUj)b&HGﬂg@u16}J§&AL§&u&L;”\J'.a

gc}wg.uhﬁ)b)?ﬂu&}) ﬁbbw‘.jé_}ﬂ)a}

13.

14.

15.

16.

17.

18.

19.

20.

21.

. Najmabadi

mutation system (ARMS). Nucleic Acids Res 1989;
17(7): 2503-16.

Saiki RK, Scharf S, Faloona F, Mullis KB, Horn GT,
Erlich HA, et al. Enzymatic amplification of beta-
globin genomic sequences and restriction site
analysis for diagnosis of sickle cell anemia. Scéen
1985; 230(4732): 1350-4.

Phylipsen M, Amato A, Cappabianca MP, Traeger-
Synodinos J, Kanavakis E, Basak N, et al. Two new
beta-thalassemia deletions compromising prenatal
diagnosis in an Italian and a Turkish couple segkin
prevention. Haematologica 2009; 94(9): 1289-92.
Chern SR, Chen CP. Molecular prenatal diagnosis of
thalassemia in Taiwan. Int J Gynaecol Obstet 2000;
69(2): 103-6.

Vrettou C, Palmer G, Kanavakis E, Tzetis M,
Antoniadi T, Mastrominas M, et al. A widely
applicable strategy for single cell genotyping eféh
thalassaemia mutations using DGGE analysis:
application to preimplantation genetic diagnosis.
Prenat Diagn 1999; 19(13): 1209-16.

Takahashi-Fujii A, Ishino Y, Kato I, Fukumaki Y.
Rapid and practical detection of beta-globin
mutations causing beta-thalassemia by fluorescence-
based PCR-single-stranded conformation
polymorphism analysis. Mol Cell Probes 1994; 8(5):
385-93.

Liew M, Pryor R, Palais R, Meadows C, Erali M,
Lyon E, et al. Genotyping of single-nucleotide
polymorphisms by high-resolution melting of small
amplicons. Clin Chem 2004; 50(7): 1156-64.

Wittwer CT, Reed GH, Gundry CN, Vandersteen JG,
Pryor RJ. High-resolution genotyping by amplicon
melting analysis using LCGreen. Clin Chem 2003;
49(6 Pt 1): 853-60.

Rahimi Z. Genetic epidemiology, hematological and
clinical features of hemoglobinopathies in Iran.
Biomed Res Int 2013; 2013: 803487.

Patrinos GP, Giardine B, Riemer C, Miller W, Chui
DH, Anagnou NP, et al. Improvements in the HbVar
database of human hemoglobin variants and
thalassemia mutations for population and sequence
variation studies. Nucleic Acids Res 2004;
32(Database issue): D537-D541.

H, Karimi-Nejad R, Sahebjam S,

YIAY

WWW.mui.ac.ir



OlylSan 5 su gl dabold

23.

24.

25.
26.
27.
28.
29.

30.

31

Pourfarzad F, Teimourian S, Sahebjam F, et al. The
beta-thalassemia mutation spectrum in the Iranian
population. Hemoglobin 2001; 25(3): 285-96.

Orita M, lwahana H, Kanazawa H, Hayashi K,
Sekiya T. Detection of polymorphisms of human
DNA by gel electrophoresis as single-strand
conformation polymorphisms. Proc Natl Acad Sci U
S A 1989; 86(8): 2766-70.

Xiao W, Oefner PJ. Denaturing high-performance
liquid chromatography: A review. Hum Mutat 2001;
17(6): 439-74.

Li Q, Liu Z, Monroe H, Culiat CT. Integrated
platform for detection of DNA sequence variants
using capillary array electrophoresis. Electrophisre
2002; 23(10): 1499-511.

Sanguansermsri P, Shimbhu D, Wongvilairat
R,Sanguansermsri T. Associations of common beta-
thalassemia mutations with beta-globin gene
frameworks in Northern Thailand. ASEAN Journal
on Science and Technology for Development, 2004;
21(1): 53-6.

Tan JA, Tay JS, Lin LI, Kham SK, Chia JN, Chin
TM, et al. The amplification refractory mutation
system (ARMS): a rapid and direct prenatal
diagnostic technique for beta-thalassaemia in
Singapore. Prenat Diagn 1994; 14(11): 1077-82.
Shaji RV, Edison ES, Poonkuzhali B, Srivastava A,
Chandy M. Rapid detection of beta-globin gene
mutations and polymorphisms by temporal
temperature gradient gel electrophoresis. Clin Chem
2003; 49(5): 777-81.

Cai SP, Wall J, Kan YW, Chehab FF. Reverse dot
blot probes for the screening of beta-thalassemia
mutations in Asians and American blacks. Hum
Mutat 1994; 3(1): 59-63.

Vrettou C, Traeger-Synodinos J, Tzetis M, Malamis
G, Kanavakis E. Rapid screening of multiple beta-
globin gene mutations by real-time PCR on the
LightCycler: application to carrier screening and
prenatal diagnosis of thalassemia syndromes. Clin
Chem 2003; 49(5): 769-76.

Reed GH, Kent JO, Wittwer CT. High-resolution

Y\AD

32.

33.

34.

35.

36.

37.

38.

39.

HRM (29, & (oandBGy g sl

DNA melting analysis for simple and efficient
molecular diagnostics. Pharmacogenomics 2007;
8(6): 597-608.

Montgomery J, Wittwer CT, Palais R, Zhou L.
Simultaneous mutation scanning and genotyping by
high-resolution DNA melting analysis. Nat Protoc
2007; 2(1): 59-66.

Reed GH, Wittwer CT. Sensitivity and specificity of
single-nucleotide polymorphism scanning by high-
resolution melting analysis. Clin Chem 2004; 50(10):
1748-54.

Prathomtanapong P, Pornprasert S, Phusua A, Suanta
S, Saetung R, Sanguansermsri T. Detection and
identification of beta-thalassemia 3.5 kb deletipn
SYBR Greenl and high resolution melting analysis.
Eur J Haematol 2009; 82(2): 159-60.

McKinney JT, Longo N, Hahn SH, Matern D,
Rinaldo P, Strauss AW, et al. Rapid, comprehensive
screening of the human medium chain acyl-CoA
dehydrogenase gene. Mol Genet Metab 2004; 82(2):
112-20.

Willmore C, Holden JA, Zhou L, Tripp S, Wittwer
CT, Layfield LJ. Detection of c-kit-activating
mutations in gastrointestinal stromal tumors byhhig
resolution amplicon melting analysis. Am J Clin
Pathol 2004; 122(2): 206-16.

Norambuena PA, Copeland JA, Krenkova P,
Stambergova A, Macek M, Jr. Diagnostic method
validation: High resolution melting (HRM) of small
amplicons genotyping for the most common variants
in the MTHFR gene. Clin Biochem 2009; 42(12):
1308-16.

Marashi SJ, Eshkoor SA, Mirinargesi MS, Reza M.
Detection of eight commoprglobin gene mutation in
thalassemia major patients using real time
polymerase chain reaction (PCR)-high resolution
melting and EvaGreen™ dye. Afr J Biotechnol 2012;
11(2): 1486-96.

Shih HC, Er TK, Chang TJ, Chang YS, Liu TC,
Chang JG. Rapid identification of HBB gene
mutations by high-resolution melting analysis. Clin
Biochem 2009; 42(16-17): 1667-76.

WAF Cpogs p g 4388 FPY 05l / YT Sl — Ol (SC 55 0aSC0315 dlome

WWW.mui.ac.ir



Journal of |sfahan Medical School Received: 15.10.201

Vol. 33, No. 363, 3" Week, February 2016 Accepted: 20.01.201

Detection of IVSII-1 Mutation of Beta Globin Gene in Carriers of Thalassemia
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Abstract

Background: Beta-thalassemia is one of the most common autdsoetzssive disorders in the world
population caused by more than 200 different mamatiin the beta-globin chain. It is clinically d#fed as
minor, intermediate and major. Beta-thalassemiiésmost common monogenic disease in the Meditearan
countries, Middle East, Indian Subcontinent, andtBeast Asia and one of the widespread herediiaorders
in Iran. Among differen{s-thalassemia mutations identified among Iranianutatons, 1VSII-1 (G/A) is the
most frequent mutation in different regions of lraiis study aimed to determine the specificity aadsitivity
of high-resolution melting (HRM) method in the digis of individuals carrying IVSII-1 (G/A) mutatie from
patients who do not have this mutation.

Methods: In this study, blood samples collected from 30 wdlials carrying minor thalassemia were assessed.
The genotype of each sample was previously detedmiuia the polymerase chain reaction-restricti@yrinent
length polymorphism (PCR-RFLP) or amplificationreaftory mutation system (ARMS) or sequencing metinod
the genetic laboratory of Al-Zahra hospital, Isfahkan. DNA extraction from peripheral blood waerfprmed

and high-resolution melting method was used foroggre samples. The results were analyzed accotdirtige
normalized and difference plots.

Findings: High-resolution melting analysis identified indivials carrying IVSII-1 (G/A) mutation with a
sensitivity and specificity of 100%.

Conclusion: In summary, high-resolution melting method showegh sensitivity and specificity. Therefore, it
is an appealing technique for identification of eoan mutations in genetic diseases.

Keywords: Beta thalassemia minor; IVSII-1(G/A), High-resabut melting (HRM); Normalized plot;
Difference plot
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