[ Downloaded from bloodjournal.ir on 2025-11-17 ]

<&

(FYAFYA) VFo ) Olins F o lad 14 o0 X R

rs66868858 ¢ rs10421768 ¢ rs8101606 ‘slbpwé),oelg ,_,“-54
4 0uuS 4231 30 59 3lo (o T 4 Mo o9 ylowd T (531 o 38 ks (3§
gl i olKibo y

g deme Tl S iy e TS5 5T 53 40 s

Odnnbid

JM,;@L

O Grop bl il e pdie 055 G5 4 Al W (sl 5 03 b el s a3l oYU Ol ley
018 a5 oS ol (Gt b ket 355 0 Olslew 0l 53 AT )b e 31 (SIS slom! sl
248 Sl 0dd lalid s oIS US 05 53 2 lad psn b 1ol AL 0 8T Sl gioga Lol
rs8101606 « rs10421768 gla il jly bliyl ow) p cadlas 51 Sua dzes fos 3L s ol (65b
39 5350 oYU Oylew 53 T (ol 5 et 05 5 166868858

boyis 59050

w5 b o U L&l o & bgs e 595k oYU Ol jlow O g5 Wiged V00 ( gabale g5 cpl o
High resolution melt b5, Ly W s g0 b o 35 (52 535 DNA gl eial 51 oy b3 Soalgea VFon
o= Ll sl s (65w yime bk gad 5 (g3ldd N5 i b S 585 S A (e curve analysis
olasOLES P /00 Hlade ad eslial 935S O ge3l 51 ol (b w slaasls p il gl 65
A ad Bk s lsbae LU

bt

oMo & L AT )b S5l3 Olsles 3 VYD E VY slans 21000 NG/ML o 3 5ltde (sl
Y 5 s ol (ol 4 D O jlew 51 (YT 8 ¥Y 510w ¢ o VU Mdlip O gaml 05 (slajlnn 3olkao
Al o Ol 5 il Slacs g5 m Sl BT ga g SAS Al b s (15T 8
i 3L LS al g S

: ST i

A 23l AT Gl s s 2050 Saemdisah O IS a o (Bl adlas ol > X
a3l 4 Abl adls SIBs al (55l > Aoty Gkl o Sy 4 L gy ol ol e
el i slaasdlas

o oAl ol et B VU Hls Slals

TFee /) e/ oV i CSl s A
PEVIA Ltk Al

Ol = Ol = 0 JEl Cb iass 5 odssel o jo— 055 Uil Slidss S 0o (S5 65l Sy Ayl wlid )8 (gl -
Ol plo Ol - 0 Jml Cb st 5 o2l I fo— 055 Uil Slidss S e sliwl 2 05 S 6505l 5 052 aass G55 Y
Ol = O = 0 JBl b hassy s (5l I ae g - 055 S Sl S 5 sl - 055 Jisl LB PRD Y
Galio - Ol = 0 - 05 Jisl b e s sl Il ae e - 055 Q) Dliies S e Jbalid - 5 s slaesssl A PRD 1 s il e
VEFFO-VNOV ;i
ARA


https://bloodjournal.ir/article-1-1434-en.html

[ Downloaded from bloodjournal.ir on 2025-11-17 ]

OLKan 5 (653 40 guans

AL SOl 5 g 05 3 oo ke

rs66868858 ,rs10421768 (rs8101606 Lgl.a(.,w“.é)}»‘jki
55l omaVG Ol 55 al (G5l 5 cpdonas O
o Sy ol slas eSO L dite Olejs o
Olbas 53 2T (ol Olays 53 (636 Gaiosd ol
Slaeasile pLuld 5o Ll W Jy il YU

A3l e Al ol e IS G

Ly, § alge

s (Glealin) gl o alade g5 allae
Sl ke ssb 4 oS a5l anVU Jlen Vor g5 2
05,5 axxrl o Ol ib eVB ole s 4 055 by
A5 el TR F e L s sy

(ot F U Y dolb Lo oo Giy5 o Ko
Exjad (J piee)o S 3LE (slagls b e Oless s
JLaVF (YU w5 655 (EXjade/Jl jiwes L1/J) i
oo VE s gl slezaly il izl
Sl Olss @ o Vere ng/mbL (VG 3 3 (TIF)
T2*MRI Ly 0S5 5 ol s a5 S L s cpal
B 5 a8 Al b s sdueib A (6 Sel
by i ol (Y 5 ) dsld)s s Jolie Golls
JUisl Cb inss 5 el Jlo o GO aaS
4o 3l 5 L3 oy 5as IRTMIREC.1399.019 S L 0 5
S S webesls ) Olhles

e T

VWL (EDTA L odd a S 0 5l ) J Y
Ve mM (EDTA O mM)ed S 30 5L 51, =) L
43>\ e 4 5 by lswe (NHACL Y mM ¢ NaHCO3
B 93 290 dakewe S S Sl Yeee Xg s L
PRS2 P B P R W S FNS P R W PR
Lio J S /Y ML 1 e 535 DNA LGS aed )l
Al s Jordly s 3 (015,0) GeneAll .S’ L
51510421768 ( rs8101606 (slan—ud ;g0 o (51— .2
Ly s b olawtl gls 560 rs66868858
¥ Ul wstle O Ly &S 5

L;uu;;j\}pu,gh RS ('-**':J:J)"L;li,ﬁd\ﬁ

YYY

)

o5l lagssbon ol 5l (S VB
VLY g Sk L 0Ll ol Olgr 53 i
N o s (Va5ls 13 () Sl nSile
Flsl 1> a8 3505 o Jlab 2 b Gl (sla0s} 3les &
s Sobe (pl oadbe g Al e 5l 5 L sl e
AU DI IV P B W PR W R | O
0A0bee i3 8 Ysame S 35le LaaVB Sls Lo d
Dl kst (5 me 53 5 Al e ol O Gy P Al
3 ol ol a0y S Sl 5 31 L
o b b—dl s MR Sy pe o Bl Q—’J .;J,;J»
e ALl 5 Sl g e AS 53 ey S
s (Mol S 5 s sl 0 glaolS )l s
oal (ol el 4 gd> b el suSaols slag)ls
Sptan yosata Sl (S5l ol Ll AS eSS
()il o 55

3 ydigr IS il Joal e Lo 5 a5l s
05 b 5 ol i o D008 S e
5> 3 edB AS 55 5130 passes S (53,5 < HAMP
B T e T I
oY Ol 53 et Ol (F O) 3L o ool
S e Oyl Sl g Sl ol Dl S0k
(O=V)3 5 oo ol s sl Cnlg g as el
(O S o a5 1) 055 al G bt ) g
3ol O sl Cas g (Y eny, 5l ool ol cniles
(A) e 5l 55 0l 0,3 al J S (7 Lajls Sk
Slie fpdeaa Ol oS ol sl 0L (6305 (slaanlllas
AL e HAMP 05 (55, — JL&MJ‘}ALA{ 35 3l
C.- W)}AL;; Sy aS sl OLas s 5 oL
(A2 o pdimenes 05 Ol als &<l 582A>G
ol G eSSt 5 B 5 5Ll glaanlas
o g Rl 5 s aS al Gl s ed s se b
(Ve ),\ML& f]

Opl i e 53 s (S5 A 4 5 L
SAS S 5 ST Glagdyso by A4S 5 oS 6 s
LUl ey aallla ol 5o (05 oLy o


https://bloodjournal.ir/article-1-1434-en.html

[ Downloaded from bloodjournal.ir on 2025-11-17 ]

\REA QL:M) ¥ e)Lo.:r ALY 0,93

S5 AT Ol ol Oyl 5oy ) St

s J Ay b 2o ks b
<\/* ms <\/¥ ms \/Y-¥/V ms Y/#-A/¥ ms >#/¥ ms*
. A Yy Yy v (laas) Sl 2
o/ V/IA v\/¥ YY/0 \RZAN SRS
3513 e Sme S 3L al liis L ms (millisecond) Ol e T2 MRI s s
B AT Os bl Oyl (gkiz o5 (Y gl
RAS SIS b g s b
<0/* ms <\+*ms Ve—V\F ms VF-Ye ms >Y+ ms*
- 4 Ve VvV 4% Glass) Slsl b
- o4 /A \#IV FO/V SRS

13 e sSas Cand 5L el lis Lms (millisecond) ol T2 MRI s

HRM 35 5 JI5 mnd sl PCR (sla STy 55 esliznl 5,50 sla ST Slns gaas ¥ gk

Job e SO P S 56
(nt) ) ) (53 ’
. YA " AAGAGGCAAAATGTGCAAGGG 668-F
oy GACTGCAGTGCCTTCATTCCT 668-R
Vos oy 6\ CTTCGTCTTGGAGGGTGAGAGAT 810-F
o AGTCCCACCATCTCCTCTTGTT 810-R
- YA 3 TTCCAGTTACCAGAGCCACAT 104-F
o GAACACTAGATAGCCCTGAGCA 104-R

318 Sl a3 AV 5 Las OF 5l e 5 350 4B 80
Roche o&iws L HRM 5 PCR gla ,uSly s sl 3
S asse p o) e b g elxs| Lightcycler 96
cwé\jmﬁduww M&‘}Ujswéj)

L eslees! HRM @Lﬁ LU Ol g 4

solel LJUT
5 (mean + SD)s |kl Gl ol 5 WSl &y 0 4

Yyy

S5 0348 St M5 el g 5 55 POR
L Lads sad 5 85 e (Sanger method) o JLa |
fl’~""\ High resolution melt curve analysis (HRM) %5,
L5 T UL oLg o> 53 PCR (sla STy lanl s S
(031 Type- it HRM) HRM .S s Ve pL 5 esla]
DNA ;1Y ng 55 5 la S5l 5 plS o+ /V UM ke
A8 psaads Ve 5l SCine gles a5 o S Cl?u.‘ 22
0 ;3 sl Ve Jold a2 Fo e 530S Ble an s
Ey ;\J,f‘_;:?l_w Ay fr 3 asbYe j;\JfL;:}L.a 4=y
B ;\jfd"_}l_w a>33 40 &y 4 50 HRM (sla (ST
S8 sl a3 Ve 5 a0 5l sl as s Frocadls



https://bloodjournal.ir/article-1-1434-en.html

[ Downloaded from bloodjournal.ir on 2025-11-17 ]

OLKan 5 (653 40 guans

AL SOl 5 g 05 3 oo ke

MRI s b it Ol VPV 5 Lo sz Ol e
S kil el ool Ol 75 g o 5> SIS
IYVIO 5 lo s gie Oy VYV/Y b Ol)apn 7 V/A
G55 e LS Al it (55l O e
u}?c.fz (F Jsdm)cmal ol Jsd= 53 U o 5 50
2l ol 5 sz 3550 Spmdosn LS
ol A el p e oty B A 55 5 AS 5 S
oee W slaa g sazmn Jlie 3 ol W1 5lins aloms
p-value slis . osls 13 iS5 xa sliws wilsl @
o oals ialed Jsd 53 el ool 5l plaS s sl
JSs 3 HRM sla STy Copd poeie (0 sl )

(Y 5 Dl s osls ioles

A 0L (Interquartile Range) IQR _S.s1,, s ls
o3l chi-square test 31 S sla s aslio gl »
b s glsline S Olye s P< 2 /00 ldde LS
DBl 5l esls (golal o 5 a5 (sl AS w8 S

L eslaa! (version YY) SPSS

il
205 s53le ot VB Olslasy 5 8V 00 fazme
p e bl s TIFGlaialy Gollas s axlas
AT MR s 55 5 8l (65l sl Ol 31 VYT,
S 30 OLLan IYY s ol (gl sdasplis U3

o 2050 Sl b ol e 85 Sl Y dpue

doss S35 555
YA A AA
oF oF AG rs10421768
7 i GG
¥y ¥y cC
oY oy CG rs66868858
0 0 GG
ARl Yy AA
4l Y AC rs8101606
¥ ¥ CcC

oA b sl Wty 30 b o b5 S g chi-squared D903l s 0 Jpux

s ol &S oal pro ot
10421768 s 3o ks

p=/ef p=+/\ p= /Y ok
AG+GG i 5 AA
S66868858 ¢ 35 ks

p= */VA p=+/¥0 p=+/0Y et ok
CG+GG i ,5CC
rs8101606 E

p= /7Y p=+/fV p= +/¥s MJJALAJ
ACHCC lis 55 AA

Al a8 L s lslas Olge 4 0/00 I 2eS p-value [lais

ARA


https://bloodjournal.ir/article-1-1434-en.html

[ Downloaded from bloodjournal.ir on 2025-11-17 ]

\REA QL;'.M.A) ¥ 5)LA»; ALY 0,93

>

| Run Editor | Sample Editor | Raw Data

5 040

0.400
0.350
0300
0.250
0200
0.150
0.100

0050 .05

[Normalzed Melting Curves | (8

0.000

76.00 7700 78.00 79.00 80.00 8100 82.00 83.00 84,00 85.00 86.00
Temperature

SYBR Green 1

o

87.00 88.00 89.00 90.00 9100 92.00 93.00 94.00 95.00 96.00

Temperature shift: [No |

Ky 5 AA 5 Kby 303 K AG i85 skiasilis ol Ky 1510421768 4 b g e normalized melting curve sows 1\ |5

Al o GG i 55 e 2,5

Run Editor | Sample Editor | Raw Data
igh Resolution Meling

ng@eprls

0.800
0.750
0.700
0.650
0.600
0.550
0.500

0.450

dFfdT

0.400

0250 Y
0200
0.150

0.100 > >

0.050

0.000
8070 8100 8130 8160 8190 8220 8250 8280 8310 8340 8370

] SYBR Green

-

8400 8430
Temperature

[Normalzed Meltng Peaks [ [(5]

S —

8460 8490 8520 8550 8580 8610 8640 8670 8700 8730  87.60

SAA L Kgen o AG sl in ks Kisled ol K 1510421768 b sl » normalized melting peak  iswe ¥ K&

534S el glasle sl L wlol bl as dal s s
o g oS sLadleys Sl eslinal pls &5
APl el e ladle s gas WD

ol Sl sagn o 5553 48 Sl 5 e
L Oyeosn ul o IS Dsb & S o Wl ) (ege 18 O

YYo

el
Sl VB 5 s 53l eV
Ol 5 3505 3525 o iy o3l 05 55 2 03 e
&;—.’.)JJ“—?JS/‘ .thu\JLpb}J&-)J Lhej‘?r.s) U'i‘ .L;J)S

b ) e (S5 Jil gladle o 0 S


https://bloodjournal.ir/article-1-1434-en.html

[ Downloaded from bloodjournal.ir on 2025-11-17 ]

OLKan 5 (653 40 guans

AL SOl 5 g 05 3 oo ke

s55be o VB OlLasss HAMP 05 (slansd s 35
58S ST 5l b by go b nl 35 A pll
i sl o S Ghlen 03 G b o e RS
5 &S J s (Vo) bl ol lssemal oleys
L yls god b ils (..]ahﬁ Oleys Olhlay plad b aadllas
o) Sl e s 3 SUS 5 e el Sl
LU Le aalllan s Lol s o 05 | Lacil s
LS 1 WOT Ol (g lsbns

Gla i ) = OSKan 5 T &S glandllas o
sl ols pladl 3 5las S sen Sole s HAMP 05
05505 =l 03 S Olsjpn sl 4S5, S
S olan ol Odal 3oy 53 g s sen
O )

“e

& ok dawid

e O e lie 5 al Sl sam 3 s
J_zuéj_ﬁgdum:;)ﬁ,\_;%)_;au&LA{l\,
5 O 5 s e 5 0535 00 (o
o) 3 elS a s il slacillg sgr s A
A Sl SIS 56 el sl sen Kl e WO
o= o3 asdllas 5 e Slagd s s o Sl (LS
oo w0 ol B el (Sae oS0 i Cob e
oo a5 4l ol Glaedge b Lo b e
Sl el Lol O )3 a8 il shls
A2l

(il ik § suld

Al el e 53 4O ¢ b 50 G (]
e b OF a5 el (S o5k
et el 05 Uil b s 5 o2l e
sl

GolKes g oW olSile 3 OUSIS 51 O iy 55
JLeS Ol lag 45 s0s 5 LDl L;J,T@z 53 Slagens
s 1y S

Yys

et s pasn s latams Sl 5l pal O tals
| ral ptam (a3l Sbe 5 0T (g3lmslsl 5l niles
@3 sbaardlas ol sladle 3 (F $)das o Shals
La03 53 ONP) 3 58 5 ST slapcd s so b S35 2
L3l 05 5L Sl e il ol ol 0 ol
Olyss 5 3 Olaitlee 5 o 1y Sl mis Sl oo Lol
S Jlesl O Ol

(1S8101606 (slacil,ls ol L3l G ol 53
53 ol s Slsl 5 5l 4S rs66868858 « rs10421768
oo L ol 5l b ckites Sl g5 5 A Comer
OLSan 5 &3l pis s b S )3 axllas 3,56 HRM
05 Gl 5 VU LT (g las Lo i3 6l s
o=l a5l S ealial Jaas ol 5l ey
Vo CBs 5 Laseldd Oudd (05 esle 4 Ol 0 (B
J>lse 4 23l 5L s S o LG DNA rsﬁzu.o)b s
Jlazs| J2alS 5 e il sl Eol 55 PCR 31 am
O 550 Sl

1510421768 -l /s
sl eslols onl G T 36 5 laantlas =k
03 GalS ol oS s e 0L s 0 Ol EaS
5 AL A el Lty el Rl 4 e Salg
105 ol EBOX j3 A5G iy po by 55 Ol
Lo, 5SL Jlasl [ialS Eel a8 sls 513 )y 3, 40
A2 58 s pdemd Ol SR8l 4l 55 5 (5
ot P Lo acddllas 53 sdal s 4 s (A Y
2 3 S AT ol 5 b b onl SlagS 65
Aas e QLA o e Ol ju0

:rs66868858 , rs8101606 <L /4
Lo mlaw 53 lalilsly cnl ) 2 landles 0 5SE
SR P VP SRR PRGN P G
andllas 5o dien s BB 5 el Pl e o

5SS G = OSes ‘_;.’L.’.JJ*—.’T Loy S gl


https://bloodjournal.ir/article-1-1434-en.html

[ Downloaded from bloodjournal.ir on 2025-11-17 ]

\REA QL:M) ¥ e)ln.f« ALY 0,93

>

References:

Karimi M, Bagheri MH, Tahmtan M, Shakibafard A,
Rashid M. Prevalence of hepatosplenomegaly in beta
thalassemia minor subjects in Iran. Eur J Radiol 2009;
69(1): 120-2

Weatherall DJ. Phenotype-genotype relationships in
monogenic disease: lessons from the thalassaemias.
Nat Rev Genet 2001; 2(4): 245-55.

Rechavi G, Rivella S. Regulation of iron absorption in
hemoglobinopathies. Curr Mol Med 2008; 8(7): 646-
62.

Ganz T, Nemeth E. Hepcidin and iron homeostasis.
Biochim Biophys Acta 2012; 1823(9): 1434-43.
Sripichai O, Fucharoen S. Fetal hemoglobin regulation
in p-thalassemia:  heterogeneity, modifiers and
therapeutic approaches. Expert Rev Hematol 2016;
9(12): 1129-37.

Camaschella C, Nai A, Silvestri L. lIron metabolism
and iron disorders revisited in the hepcidin era.
Haematologica 2020; 105(2): 260-72.

Smesam HNK, Albuthabhak HAQ, Arjmand S, Al-
Hakeim HK, R Siadat SO. Evaluation of
Erythroferrone, Hepcidin, and Iron Overload Status in
Iraqi  Transfusion-Dependent pB-Thalassemia Major
Patients. Hemoglobin 2020; 44(4): 272-7.

Nemeth E, Ganz T. The role of hepcidin in iron
metabolism. Acta Haematol 2009; 122(2-3): 78-86.
Parajes S, Gonzéalez-Quintela A, Campos J, Quinteiro
C, Dominguez F, Loidi L. Genetic study of the
hepcidin gene (HAMP) promoter and functional
analysis of the c.-582A> G variant. BMC Genet

Yyy

10-

11

12

13

14-

2010; 11(1): 110

Andreani M, Radio FC, Testi M, De Bernardo C,
Troiano M, Majore S, et al. Association of hepcidin
promoter c.-582 A>G variant and iron overload in
thalassemia major. Haematologica 2009; 94(9): 1293-
6.

Pornprasert S, Wiengkum T, Srithep S, Chainoi I,
Singboottra P, Wongwiwatthananukit S. Detection of
a-thalassemia-1 Southeast Asian and Thai type
deletions and B-thalassemia 3.5-kb deletion by single-
tube multiplex real-time PCR with SYBR Greenl and
high-resolution melting analysis. Korean J Lab Med
2011; 31(3): 138-42.

Zarghamian P, Azarkeivan A, Arabkhazaeli A,
Mardani A, Shahabi M. Hepcidin gene polymorphisms
and iron overload in B-thalassemia major patients
refractory to iron chelating therapy. BMC Med Genet
2020; 21(1): 75.

Ayatollahi H, Mousavi Nezhad SF, Talebpour A,
Badiei Z, Nezami H. Relation of hepcidin gene
expression in blood mononuclear cells with iron
overload severity among B-thalassemia major patients.
Mol Biol Rep 2020; 47(12): 9353-9.

Altés A, Bach V, Ruiz A, Esteve A, Felez J, Remacha
AF, et al. Mutations in HAMP and HJV genes and
their impact on expression of clinical hemochromatosis
in a cohort of 100 Spanish patients homozygous for the
C282Y mutation of HFE gene. Ann Hematol 2009;
88(10): 951-5.


https://bloodjournal.ir/article-1-1434-en.html

Sci J Iran Blood Transfus Organ 2022;19 (4): 321-328

[ Downloaded from bloodjournal.ir on 2025-11-17 ]

Original Article

The role of rs10421768, rs66868858 and 8101606
polymorphisms in hepcidin gene and iron overload
in B-thalassemia patients

Yazdi M.%, Azarkeivan A.l, Ranjbar Kermani F.}, Shahabi M.

!Blood Transfusion Research Center, High Institute for Research and Education in Transfusion Medicine, Tehran,
Iran

Abstract

Background and Objectives

Patients with B-thalassemia major are dependent on regular blood transfusion. Iron overload is
the main complication of transfusion which damages vital organs. Hepcidin, a peptide
hormone, is the key element of body iron hemostasis. Single nucleotide polymorphisms
(SNPs) within the hepcidin gene alter its function and thereby iron status. The aim of this study
was to determine the association of three SNPs of rs10421768, rs8101606 and rs66868858
with iron overload in thalassemia patients.

Materials and Methods

In this cross-sectional study, one hundred thalassemia patients were recruited. Patient clinical
and laboratory data including serum ferritin, liver and heart iron deposition were collected
from their files. SNPs genotypes were determined by high resolution melt curve analysis.
Association between genotypes and iron overload markers was estimated by chi-square test
considering p < 0.05 as statistically significant.

Results

Based on serum ferritin > 1000 ng/mL, 72% of patients were iron overloaded and 33% and
63% had abnormal heart and liver iron, respectively. Statistical analysis revealed no relation
between SNPs genotype and iron overload.

Conclusions

Although we could not find any signification relation, it is probable that the effect of these
polymorphisms on iron overload applied through a specific haplotype consisting of several
SNPs.
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