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Abstract:

Background: Development of factor VIII (FVIII) inhibitor is the main problem of replacement
therapy in patients with hemophilia A. Recently, the correlation of polymorphisms of some
genes involved in immune system has been determined with inhibitor development. The reports
showed that cytotoxic T lymphocyte antigen-4 (CTLA-4) plays an important role in regulating T
cell activation and thus, CTLA-4 gene polymorphism is related to genetic susceptibility to
various autoimmune diseases. This study aimed at investigating the correlation between
polymorphism of CTLA-4 gene and inhibitor development in Iranian hemophilia A patients for
the first time.

Materials and Methods: In this case-control study, the genomic DNA was extracted from
blood samples of 55 inhibitor positive and 45 inhibitor negative hemophilia A patients.
Then, the genotyping of the CTLA-4 gene was performed using the Tetra Primer ARMS
PCR. Moreover, the validation of single nucleotide polymorphisms (SNPs) in the CTLA-4
gene was determined by DNA sequencing. On the other hand, the role of HCV infection was
determined in inhibitor-positive and inhibitor-negative HA patients.

Results: Results showed that no statistically significant difference was observed between the
genotypic and allelic frequencies with the presence of inhibitors (P>0.05). Moreover, a
significant correlation was observed between HCV infections and development of inhibitors
(P<0.05).

Conclusion: The CTLA-4 gene polymorphism does not play a role for inhibiting
coagulation factor in Iranian patients with hemophilia type A.

Keywords: Hemophilia A, Inhibitor, CTLA-4, Tetra ARMS PCR

* Corresponding Author.
Email: azam.bolhassani@yahoo.com
Tel: 0098 912 537 3264

Fax: 0098 216 646 5132 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, April, 2018; Vol. 22, No 1, Pages 75-82

Please cite this article as: Keshavarz-Norouzpour M, Bolhassani A, Sari S. Polymorphism analysis of the CTLA-4 (rs231775) gene as a
marker of inhibitor development in Iranian patients with hemophilia A. Feyz 2018; 22(1): 75-83.

Yo



http://feyz.kaums.ac.ir/article-1-3414-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

ol Olobass 5o Laouiis jlgs damgi S ls ol gaeds CTLA-4 (5 acsd ) 9o oy 5l

A g55 oL gad 4 Sise

¥ ey \
Sobw Shsw o Gl (sl o 50,8 555U 4 pane

W)t

b PL st cal A gen 4 o O sley Oleys JSia 1 5 ol VT (2lanil 5 956 ade oiiS g 5p 1 18 9 Al
F 0551 45 Wlosls OLES L i, li8 ol odd Lasede LaodisSlgs anw g b sl s 93 3 S05 1 B Sl 50
05 pmedrgoiy plply 5 il sagep T Jlo b s 55 age 28 (CTLAA) SeaS gt T corsitd 4 4l
esboze s om B L dsl sl el nl 5s s had e ala gt 0SUS Gaslen & S5 slial | CTLA-4
el 43 5 e SIpl A g5 Jebgon Olslen )3 oS lgs aaw s s CTLA-4 03

Sl YO 5 oSl hils A b sen Sl 00 05 lakiged 51 o553 DNA (gializs; g0 andllae ol )2t 5595 9 g0
Tetra Primer ARMS PCR 53, 5l eslsiwl U CTLA-4 05 555 opmts copw AS g Al oS S\ge D5 A b sen
A F A b5l o, 50 DNA pb s o, 5 eslinal b CTLA-4 03 (63 S 55 (5o gy 30y oMoty A3 plosil
A pend OF O3y 5 0S5 lge 51,15 S gon Oley 53 HOV igie Syl Jams ;556 285 K S b

CTLA-4 05 il slacssy 5 LT L oS 5les 550 o Solsine bl 45z & 3ls OLE addlhs slaasl gl
AP<4/40) ws sdalin oS )lge arw s s HCV Cigie 4 Ml oo (solssime sl cogdhea (P>1/00) 5,05 54

M A g e b ) O jles 3 53Ul 5556 ahe 048 5 lge w3 CTLAA 03 b 30y 18 54

Tetra ARMS PCR (CTLA-4 ceus jlgs A L g 1SS O 519

VO-AY Olmio AV Clgms,l 9 023598 ) oyled P339 Sz 09 (oD g — ke asliole 93

g sbml @ OlFe Abgen S5 s Dl 55l deal
g8 3 LekiS lee 55 o lil (galanil gla, sSU e euiS
3 es lagmegs 4 o5 azen 18G4 5 IgG1 glagssb &
Ll golinl gl 5 ek Joaze IX 5 VIIT gla, 556
A Jdgen sbul 4 e o5 S35 O S b 25
5 slhi gl ier (55 (Kasly (Bl 5 JSine Xigd e
e SAS g oS Ayl (S5 ks Jelss [F] cl plral
VIIL ;556 05 4 bap sbgiger ild o j boass
psbrsnidy VI, 556 55 Yl igr 51 by [F] s
II oS 0551 s slad 5050 dile ilises sla03 )3
i3 5 ONP) (a3 slS 55 glapmdygo by 5 S
205 5 CTLA-4 (INF-00 JL-10 foo bt il el
A Jolge Olsen (Jobe 3l KK Gla s b has
oo Klodd - has A b5 b ser (gole 530S lge sbow
g oley Jld how gla,sSU (K55 e, sSE
TR POt o PN PO N S B N P PN VPR P {
S5 el TN 4S5 Wlesls Ol b 3,158 [0-A] &l
3okl 0as b 4 e sk 1l e Lol ST 50
o e less 5 edd ol 5 S S sl sl Sty
wl aads fd 5 e glapldl 5s b ley S ok

\%4

SR s el Ol S e ol

Fser Solen g5 93 ML e S (o) SYNS
(X L5556 5508) B Ldgen 5 (VI L5506 5508) A
Gl 4 i 4 Ay Dygeh &S dis golanl YN
Lsolon ol aasede Lyl plis b Ol Al 5 My e
sl [ 2l i 3k 5 hate s L K
o filiS Jold (Ngd e 03p S84 Adger Oloys gly &S
Loy 31 okal sty (g30inil , 2SG oo lucs VIIT |, 86

csorbzn GRS 550 5 ok gl Can ) 2| gualidh IS (sl !
3215 (g5 SIS 5 pole 03Kl (JySUse Jolw pole bjgal 09,8
Ol 0l pg5 cgallasl ST 282315 (29,15 psle

Ol (0l pg5 0l gily giciansl 53a) 9 Cailed sy lustils

Ol 05 0l hidgod golr Oloys jS po ¢ Jlaitils ™

SLIs 3 pole 038l (J9SUge Joko pole bigal 09,8 skl ©
Ol 0l pg5 gallanl 31T 2815 (2915 pole 3219 (099

sJoluns exiumygs ¢l *

PIFFEFONYY 1oma03)9s <V FOVYIY P 1pal3

azam.bolhassani@yahoo.com sSxig)asl sy

TS/ 1+ /¥ saled ity Ayl 15 /5 /¥ ablyys G


http://feyz.kaums.ac.ir/article-1-3414-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

sy Cod

2556 oS )l s gy pde b sy el shibea
et S 5 Dlew O 3 OF gl (5S030a0 5 (s3lax!
Sl 5 Jbj oy (g3lud ghons OF ulul 45 ud ealizul
2556 S )lgn (5503l (g AS e S B 2550 5 Sle
bis Cgr) mesdl s Jols Nejmegen iy, 51 golisl
03Ul LMy Jlo 5 5 Jg5liaonl 3L 5 (DLl (e la iy
YVOC (glos 55 Wk gai O ol s3I Coblan ¥ 51y Sl s ks
Co- oKiws KaS 4 (0WJT) BIOPHEN oS 5 eslizal
JE1o BLiged g 5 S ) abg el ged agolation
G5kl abg e ;a8 Gds Olyee U wd sls I3 olKiws
A dser Sl Vor Obe 51 By cpl S elial b ossd
5 o S,lge ils A 00 Llpl (Jdsen OGS 4 skiSanxl
LS el SRS Ol kSl Dok A Jdger B YO
Oy Solo sl e Glacaand (5 50 &5 il Sa p5Y
035 Glra 5 sl o3l 5 ediSlge Gl Slew 05 8 slra
el 0 o3l J S 03l 51 0S5 les Ok S lewy

DNA 7z 5l

S eslazal b sl 3l 895 slacaw s 31 a5 DNA
CoeS b)) S A gl Sl (01 00) GF-1 ol gl o8
A3 5 eslinal Ol s gt olKaws IDNA cis

mln b

(e 7l il 05 S 51 CTLA-4 05 Jig
iy 25,8 b T e 5 0dd ol b s (sl peal
N CTLA-4 05 pd)soisdhy smopt sl A5 el (0120
el sl A3 8 o3kl Tetra Primer ARMS PCR 5,
9 J"‘A ﬁ‘z C‘SJ Y )'| J.]aa' 340 DNA J:.’:SJ sL.@-"-PCR
o oslil o3 o,

CTLA-4 —F (imery  5-CCA AGT CTC CAC TTA
GTT ATC CAG ATC ATC -3 (30mer)

CTLA-4 R (imen: 5-TTT GAA ACT GAA GCT
TCA TGT TCA CTG TA-3  (29mer)

CTLA-4 —F (uen: 5-AAC TTA TTT GTA AAG
CTG TCA AGG GAC CA-3' (29mer)

CTLA-4 R (guen: 5-AAC TTA TTT GTA AAG
CTG TCA AGG GAC CA-3' (29mer)

: 2L Jl¢ 5 Tetra Primer ARMS PCR 51,
VO o b g g Son G 53 ST ol plandl sl 2
A Bl e b o)l DNA 60 2 6l A b

\ a;L«i’:l"\' UJ;'\"\V'%:)J ;,5:)‘9}5 |u.a.:£ 4aliols 93

Llosls DL gy (] Lgdpe srmal o 5 Jolio )
oy 55 5 e 02 T a5 335 s o
s Oszmen 2ok ;S Bl ol 5o A8 o Ll !
o 5 den Fi0 law il Hlgs sl I sbul s BT
gl 5> sad 0l CTLA4 Uiy 4 dlail b 1, LS
5 Sl sl 5o VM) ks e plul T glacm pid
56 28 e o [ T glod sk 06,8 CTLA4 i)
dofsn [IYAF] a5 o8k aulsbl pml lagal
3K g5 @LiBOs2 8555548 K CDI52 | CTLA-4
Sl Y s 45 ol W g oIS g sasl S5 eslgls puas
- o okias I dts Ol ga el sl YF 5 gl le ainel
SYsS Lam b pbssasr ©pon dSsm cal [VONF] a5k
2o WO apd s Joame JWE T glacowsdd gl »
bowwsp B gldde mhw 5o Jss cpl T ot
s Nes Js PA] 2)ls sy ol lad e 5 o S50l S
2933 ;5 CTLA-4 03 0 ool psbasl g cpl 3 O
dsflp 4 CTLAA JSsis @b sl Jlail sl
s b (IL-Y) Y-S J 2l g Rl ol S e
wllae 55 V] 3350 Wadshe cpl 25 A1 55 5 T
Gl s 45 ol oud sdalin LKes Fidanci
IL-10 JL-6 dL4 IL-5 ) s oy b B3 0 51203
Ld o Okt 3 LaediS ) lge gl I3l oo CTLA-4
i o SWSNP I (alas oad plonil Slllas & x5l [Y]
&5 CTLA-4 05 gy, waiS)lge s s AL
b el e 53 05l el 4 e Sl nl ply tlead
o bl esew dd sy p A Ldgen sl 3l s O gy
S Olea € cala wgpy Sishe 4300 L okiS s anm 5
A 2l e Gl JSser Oblen 3 Jase 5 sSU

i f

b 9y 9 g0
(8 7S 4 gl

ke 0 Sl s b ali-s,ge oy oy anlllas cnl
Oloys S o 4 ediSanxl o Jhgen slom S8 Vv 51 05 2
2 pdy plonil abku s ple 5 018 Sl (b ger il
AP Sk b Sl Ol 55 addllae 3,0 sl alS
by ol 351 o&Kils NS anpeS wsbiculs, iy S
(IR.JAU.PS.REC.1395.58 :3%1 4S) &3 5 a5 Lgs1

\A%


http://feyz.kaums.ac.ir/article-1-3414-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

S gms P<e/e0 55,0 bl eles (sl i plosl Kz
.-\':5 4:\5; J.E)é

bl
o3l b 0k ol Stesl DNA (5o goi CokS (o

ol ys 56 ol
Jidgen 2l 05 5l edd gl gaul DNA - o 5 chls
Plsl oBaws L odiS,lge Osk g oS lee il
5 ol Cand Al b ChLE b ged sl tAS pw )
39 ool DNA kS S0Ly 45 YP/YAY bz se I b
S OXPUNE Glagge dgb ys Qlar e 355 VAD

.\.ﬂi Cawddy Y 3 gd> G CJ’;S}J'—’: ;A}ﬂ r.LF slaslis

CTLA-4 05 pmdssn by (om0

W 5lan 00 (51 CTLA-4 05 585 owyp o0l 02
A ebgen 4 Wi slom FO 5 oS lge lils A i genr 4
Tetra Primer <SS Jaw g5 J 25 05 8 Ol giedy oS 5 lge O ok
05 S Jgmare 5,589 /8 b S e, ARMS PCR
(P el 4 b b S YA lacslul 4 sls 0L
C Pl a bgpe sk im0 3T Pl a by, 5k ci YAY
b s 4l Jg e B el Gty ol AL o
sa s 3 NCBI eyl 5 SnapGene ANl s 51 ealinul
Voot el Ad Aul edSles Oy 5 oAl gl
A2 o 0L 1) CTLA-4 05 Mg eni 51 Jool> S

ULKer 5 )08 59LaS

N A S sl PCR (6,55 blsa 51 12y S Y0
Master Mix zds S Ve cp S 56 Ve <l b 0535 DNA
0 (oWl Gl p dANTP 5 36 ek Taq w sl ssl>)
Sl A S Vg daasSa Ve s b sl 2 51 s K
PCR &1 cot [ YO (gl Jool> bglsie g 0300
A0 gles 53 OA3 o) Bl 4B ¥ fels auT B ol 23S 3
s ;3 DNA Jis a0 jelp Jlasl asl ¥o ol 5l a3
S8 Sl am s VY gles 5o Odd Jusb adl ¥h 5 4o PV
¥ 5,815 505 PCR &Y gaaso 5589 5830 5 51 o 232
S S GBS e Al g oMoy A plnil A
250 il o 4 LSS0 5l g Sy K5 5
s )l oty 0S5 15 4 o s bl e
b s, by 25z B 51 oLl @b e

A3 5 owypBlast 5 Snap gene 4t »

HCV w3l (2l 5556 o) 2

e L) (eedsso dy s oM addlas nl o
2556 S Olsea C el oy 40l b okiS)lee dam s
W3S N o 350 Al 5 e

tsobel 5T
Nl 3 ekl b ool Cewsty glaosls mls
Slp g ekd haS ode slaesls Ojpon bgp S amlS
.\._»'.}Jf eslawl VO ﬁ‘ﬁ} SPSS j;..ﬂps )" J.ll:r.'f 9 L

Osmw B 5 G sodoms 03T 51 eslital b Slslons plas

TTGTACTCCAGGARRT TCTCCARGTCTCCACT TAGT TATCCAGATCOT Y ARAGTGAACATGARGCT TCAGT TTCAAAT TEAATACATTTTCCATCCATROAT TEGCTT

ARCATGAGGTCCTTTAAGAGET TCABAGETEAATCAATAGETCTAGGART TTCACTTETACT TCOAAGTCARAGTTTAACTTATETAARAGGTABGTACCTAACCGAA

(A}

TTETACTCCAGBARAT TCTCCAABTCTCCACTTAGT TATCCAGATCCTYAAABTGAACATOAAGCTTCAGTTTCARATTGAATACATTTTCCATCCATOBATTGECT

TTGTACTCCAGBARATTCTOCAAGTCTCCACT TAGT TATCCAGATCCTHRARGT GARCATOAAGETTCAGT TTCARAT TOAATACAT TTTCCATCCATOBATTHOCT

(B

i

TTGTACTCOAGGAAAT TCTCCARGTCTCCACTTAGT TATCCAGATCOTYARAGTGAACATGAAGET TCAGT TTCAAAT TGAATACATTITCOATCCATGOATTGRETT

TTGTACTCCAGGAARTTETCCAAGTE

CCACTTAGTTATCCAGATCCTERAAGTGAACATOAAGCTTCAGTTTCAAATTOAATACATTTTCCATCCATOCATTOOCTT

[is]

TCCAGBAAATTCTCCARBTCTECACTTAGTTATCCAGATCCTYAAAGTOAACATOANGCTTCAGTTTCARATTGAATS

TCCAGEARATTCTCCARGTCTCCACTTAGT TATCCABATCCTIIRAAGTGAACATEARGCTTCAGTTTCAAATTGARTS

(1]

L e

6ls 03 S CT 555 (A S Hlgn 05) J 28 05 5 5535 SnapGene [l 5 baw 5 s BT JIg nd sl =) o5l oas
D) oS jle i1z 05,8 TT 5535 5 (C) eaeS jlgn sl 05,5 CC 555 (B) oS Sl

YA

Y ooleds [YY oy [VFAV|Cigua,l 5 o0 | b asbolsss


http://feyz.kaums.ac.ir/article-1-3414-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

LS gdome O4a51 5 SPSS ANle s 51 Jol s (1 o)ladt
o5 ‘_gl_hg‘._:.?_,aj u_ﬂj‘) Y ‘5J|>6_J~.u CJ}LJS &S als Ol
e-\;JSJL@e KPEY C)‘JL».& 9 AJL'SJLG» &5')‘5 Jl)Lq.:» O CTLA-4

AP>1/40) 5,14 5455

SIS A gan ey Sts 3 45 00 Ol 51 45 sls 0L s
Y4N) 817 CC =5 55 (o3 FVA) & YF oS ) lge
VLS HTT 555 (Mo, 4/Y) L350 3 CT 585 (ap s
FY/E) i YA i iy S 513 5,90 43 palie cpl .sls

Jadz) 59 (oo VV/Y) 50 5 (oo YE/F) L8 VY (s s

)La.ﬁij&Sd}ﬁj)):rS2.31775 6[.&\:,.;)45&\)\_)3 wlj.»—\ A)La.«idj.le-

SNP (rs231775)
CC CT TT
T3 (Ao ya)slans (pya)aldns (Ao ys)slaas g P
IS GFEEYA CYEEN A0 0
b (A4 IAn1 [(ALADITS [VARD) 00 YN0

.(Y AJLQ_;' d}-\_?) S 4= (M): YV/Y’) )55 Y\ K} (MJA V?/V)
O 1) gols imn sl J S 05 8 5 Olokew 55 b PT aeylis
(P>1/40) sl

oA lge diten s (G5 Dol e pd o Ager
[¥e] g Joimi Wil 5o (630 Jlazml | (galinsl 56
o dlanl gla, L a5 el pmeipdy 0diS )lge 3 gy
Sl 1 s 5 0 O e Oy B g ety G5
S SY s oalil Ol 5 il polis 4 g5 fe J S
s Ut oS lee sols Oljley 4 S el 5L, 85L5
Sl g J S Ll (K g ol 5 f 5 sl s L
Lol 53 s Ddd 5 jisn Lgl s s >
iS5l ped Sl LI bl V] amul s
VoA (s kb sen U O jlay 3 5 A ys 010 (S o
VI 285 0aiS jlgo 555 [TY] ol 0dys § S5 Ao s
Semdan A b sen Oleys 55 g OIS I (S Olias
b ped i gl 3 0a S e p o [YF] W0l
g 93 oIS e g (Sl o Y] el oyl
[YF] ol OF i b Jaw gt gl 5 iy (s pen
oS )lge o8 iy s (b pen 4 Vi 53 S oo Jsb 5o
tr g i Sl s 31 s gy 2B EIE el i
3,05 )l 05 e 0 SV 53 GasF ol ) e ediS e
Sen 3131 3 ediSlge 3425 OF,1Ken 5 Rothschild [¥o]
Ales ged S5 Gleys O 1 55 51 S 1y b ses
OL\Kan 5 0313 gdge (o) 33 0diS 5lge 55 Of e [YF]
D95 53 [YV] o )3 MO Ol g 53 YA e 55
a—alllae ,3 [YA] Az ;3478 01 Ler 5 Schoppman

\ a;L«i’:l"\' UJ;'\"\V'%:)J CﬁéJJ}; |u.a.:£ 4aliols 93

Slols A b gen O jley 55 andllan 5,40 ;a5 00 Ol 5l piman
(433 Y¥/8) 5 Y8 5 C T (Ao ys VE/Y) S5 AF oiiS e

P i e S 513 e 50 Ao ys ol il T T

oj‘lj 32 )br5231775 LSL&JJT ;5"}'4"9 dslas =Y o)w J)v\>

Slew 5 J 28
SNP(rs231775)
C(frequency)  T(frequency)
Aj P
(A y3) 5105 (A y3) 5105
Jps vV#/V)PA (Y¥/¥OY Q.
+/OYA
slew (V2N (YY/8)v8 K

0S5 lge anw s LHCV Cigae BLiyl o)

Y kS lge 058 s S sls LS ol ailas i
Sl 4 S B8 s C clba usps 4 001 8
035 35 S s gl usps ! 4 Y BNV disy
S 4 Sk BT s pg 4 e M A sdiS e Os
923 Sisis o ol T i (Sl gy VY
035 93 om ) Golssre Byl kS lgs arw g 5 C ol
(P=1/008) sls oL

= 5 plpediSjlee A gan Oliley 5 (5 5 50

VII g3linl 556 b 5 oni 0l 18G4 5 1gG1 slagsb 1
Wi > K e OF 5 Shes 51 Sl 5 azdls S o8
sabam S ke (S5 5L sl 05 slanl glaediS e
4o Ghhley AS o (2 | 3lanl sla, S U s

}J.‘ "sa‘ 5 4 1})'}.\—5‘.&@3.\&“@&“‘

va


http://feyz.kaums.ac.ir/article-1-3414-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

(Sl gl i )b Jold (S5 sla) 86 5 sl bl
SLal) i sl el el la0) (K55 sla e
S gladlan s (Jla gl [Fr] ol oo gd 5 515 5 oS g
Sy LS ol 55 Y010 Jlw s LS s Walsh bw g
PA LA e L3 0 VAP 4 by e SNl b
Olime 5 008 )lgn JoSE5 o BLo,I B s andllas JLu VY b
5 s FYY e Jpb jo 3t a3 S s
3 g oS g sl ls LT L& FA 45 W O b s aS S L3
PR NECH IR SEPE S SUIFIIPE S O
HIV L HCV b (S5 91 (s slagsslen (e s 5 5
oS )lgn Ly Ollay 53 e s S o Olsn 5 g1 0kiiS )l ) g
amallan 3 [FV] 5 m oS Hlge Oy Olsleny 51 oy Ao o Ve
awg s HCV Cogie 4 Yl o g,la e M| 50 00~
anlllas glaasil 45 dol sty b son Olylem )3 0uiiS lge
g2 Cmerl do a5l (S s gba S 0 b ], S e
deslse S0 L BLS,I 5o S5 Sledbl 01aa 5 beusS lge
o3 fmnS Do sl (Sl J e Ooleny 53 (K
23 35 cpl 3 el sy glaadl Cid> 55 5,8 Oy pe
s 3 Js ;K5 SLO3 peerd s g0k S50 Sl |
S et Jd e 3131 s oS Sles WL LT BLS,I 5 e
e Gl g 1 Ss SN )Sen il oMoy s s
IS 3 S e b er o M sl 20 gla

ol o (laedg plondl 3 Lays s

S5 domB

PAN) CC i g5 45 ol 0L gl S gy
J=ssen Oy 53 (5 i Slol 3 CTLA-4 05 (6l 5 (a5
s o ols e Bl comiman 5,ls oS lgs (slols I !
2503 m g Olsley ! 53 oS )lgs 59 5 C/T fened s o

S8 9 K5

oA S b ol Bl paled ) iils o p3Y 3 g5 iome
5 CS,ie bliay Ol b gen mals Dlays 55 0 5 andllas s
GLASeS fpizmad 5 Gmdod ol 50 Ol leres (55800
(3l dezue QBT 55 Jo 155 (500 ok Wi SiS
o0 e (S 5 s 55 W e BT ()55 T e 085 1S
Al gls a8 5 S

Ar

ULKer 5 )08 59LaS

Gz 5 (Y4] d—p ;0 VE/Y 01, Kasper
Saly Gags oo ] e VH/F O 5 0Lk 2
Ehrenforth w5 55 V] dey3 V4/8 0L S 55 O Ken
O1,Ken s Anderson asdlhs 3 5 [¥Y] dmo s YF O LSen
- o BL T VY] ol eds 5 3,158 Aoy YO
L Ll g a3 53 gla0) 5 (F e s
2,80 GLGE s S BN el sy OUT 4 oS g sl
CTLA4 155 5 2ol CTLA 155 5 (s il 3 S
Ol obs JW T slad g 555 45 ol e J S 00 S
b AL T Jaw cdlad falS 5o age S8 5 o
Lol w5 pmls s slag,lon 53 05 (nl el g
o LS s el B I s e A
slaglon 52 T49A/G cdsn 15 G T YL aw
b ser Ol 3550 55 cmmen [FF] 355 5y feuls >
Lol ool 0o Bl i3l O 586 WaekisS lgn 55 e a5 S
8 CTLA-4 05 CIT b ) go sy a3 0 O dal 5 (5
o 8S Iy FO-YV] S o sl WaedisS lge U 5 age
33972 3 CTLA-4 05 o s go sy o DLl 68 2 o
313 0L gl pble oy 3 [PAXV] diles S 5 1 oS lge
e er Olylew 53 (525 1yl 3 (Ao, #V/A) CC 5 585 &S
CIT by 50 s ot 013 gm0 DL L 0l 0iiS 5lge sl
Slon b alis Jols amd i 3L oS Hles S50 0
Sl 35 s gl s plml oz 5528 53 YIY Jle 55 &S 5
Jb gen Olslems 53 (5 i Sl (Ao 3 YWIY) CC a8 W5 S
@lols Olas 53 C T Glsl 3 cosdlew 3l oisSlga (51,5
AO/Y 5 AN 5 Famy oS 5lge Dok Olsle )3 9 oS,
3 O s gy o I3 sme DLl 5 A 3,155 ds
L C T 55 pol andllas 5o [YA] At il oS lgs 55
O ylams 53 Az y3 VEIV 5 oS lge slol5 OFslem 53 o ys VE/Y
s DLl e 5 ol QLS ) paed o it oS )lge O
copl plos Sl beisS ylgs sbowl 5 b T G55 o (5,0
03 pmmbrsoiy AL e Oldione (3 s IS
Cmrar 3 ¢ b gt 31 31 53 0S5l W1 (55, CTLA-4
Lyl 5 dia o 3 aded plonil Slalllae (5 alie 1y
SESUS 55 a 4S Wlesls DL W gy A5 b bl
wdls A LaediS e sbml 5o Ml 5 o a5 K55
g Lacisie oSy daggslon Jols s la, 55U 2l

Y ooleds [YY oy [VFAV|Cigua,l 5 o0 | b asbolsss


http://feyz.kaums.ac.ir/article-1-3414-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

References:

[1] de Alencar JB, Macedo LC, de Barros MF,
Rodrigues C, Cadide RC, Sell AM, Visentaine JE.
Importance of immune response genes in
hemophilia A. Rev Bras Hematol Hemoter 2013;
35(4): 280-6.

[2] Oldenburg J, Ivaskeviciusa V, Rosta S, Fregin
A, White K, Holinski-Feder E, et al. Evaluation of
DHPLC in the analysis of hemophilia A. J Biochem
Biophys Methods 2001; 47(1-2): 39-51.

[3] Miclea RD, Varma PR, Peng A, Balu-Iyer SV.
Development and characterization of lipidic
cochleate containing recombinant factor VIIL
Biochim Biophys Acta 2007; 1768(11): 2890-8.

[4] Fidanci ID, Zulfikar B, Kavakli K, Ar MC,
Kilinc Y, Baslar Z, et al. A polymorphism in the IL-
5 gene is associated with inhibitor development in
severe Hemophilia A patients. Turk J Haematol
2014; 31(1): 17-24.

[5] Lu 'Y, Ding Q, Dai J, Wang H, Wang X. Impact
of polymorphisms in genes involved in autoimmune
disease on inhibitor development in Chinese
patients with haemophilia A. Thromb Haemost
2012; 107(1): 30-6

[6] Astermark J, Oldenburg J, Carlson J, Pavlova A,
Kavakli K, Berntorp E, et al. Polymorphisms in the
TNFA gene and the risk of inhibitor development in
patients with hemophilia A. Blood 2006; 108(12):
3739-45.

[7] Astermark J, Wang X, Oldenburg J, Berntorp E,
Lefvert AK. Polymorphisms in the CTLA-4 gene
and inhibitor development in patients with severe
hemophilia A. J Thromb Haemost 2007; 5(2): 263-
5.

[8] Astermark J, Donfield SM, Gomperts ED,
Schwarz J, Menius ED, Pavlova A, et al. The
polygenic nature of inhibitors in hemophilia A:
Results from the Hemophilia Inhibitor Genetics
Study (HIGS) Combined Cohort. Blood 2013;
121(8): 1446-54.

[9] Dariavach P, Mattéi MG, Golstein P, Lefranc
MP. Human Ig superfamily CTLA-4 gene:
chromosomal localization and identity of protein
sequence between murine and human CTLA-4
cytoplasmic domains. Eur J Immunol 1988;
18(12): 1901-5.

[10] Maurer M, Loserth S, Kolb-Maurer A, Ponath
A, Wiese S, Kruse N, et al. A polymorphism in the
human cytotoxic T-lymphocyte antigen 4 (CTLA4)
gene (exon 1+49) alters T-cell activation.
Immunogenetics 2002; 54(1): 1-8

[11] McCoy KD, Gros GLE. The role of CTLA-4 in
the regulation of T cell immune responses.
Immunol Cell Biol 1999; 77: 1-10

[12] Riley JL, June CH. The CD28 family: A T-cell
rheostat for therapeutic control of T-cell activation.
Blood 2005; 105(1): 13-21.

\ a;L«i’:l"\' UJ;'\"\V'%:)J CﬁéJJ}; |u.a.:£ 4aliols 93

[13] Rudd CE, Schneider H. Unifying concepts in
CD28, ICOS and CTLA4 co-receptor signalling.
Nat Rev Mmunol 2003; 3(7): 544-56.

[14] Rosenberg SA. Cancer vaccines based on the
identification of genes encoding cancer regression
antigens. Immunol Today 1997; 18(4): 175-82.

[15] Brunet JF, Denizot F, Luciani MF, Roux-
Dosseto M, Suzan M, Mattei MG, et al. A new
member of the immunoglobulin superfamily CTLA-
4. Nature 1987; 328(6127): 267-70.

[16] Linsley PS, Nadler SG, Bajorath J, Peach R,
Leung HT, Rogers J, et al. Binding stoichiometry of
the cytotoxic T lymphocyte-associated molecule-4
(CTLA-4). A disulfide-linked homodimer binds two
CD86molecules. J Biol Chem 1995; 270(25):
15417-24.

[17] Contardi E, Palmisano GL, Tazzari PL,
Martelli AM, Fala F, Fabbi M, et al. CTLA-4 is
constitutively expressed on tumor cells and can
trigger apoptosis upon ligand interaction. Int J
Cancer 2005; 117(4): 538-50.

[18] Pistillo MP, Tazzari PL, Palmisano GL, Pierri
I, Bolognesi A, Ferlito F, Capanni P, et al. CTLA-4
is not restricted to the lymphoid cell lineage and can
function as a target molecule for apoptosis
induction of leukemic cells. Blood 2003; 101(1):
202-9.

[19] Teft WA, Kirchhof MG, Madrenas J. A
molecular perspective of CTLA-4 function. Annu
Rev Immunol 2006; 24: 65-97.

[20] Lee CA, Berntrop EE, Keith Hoots W. Text
book of hemophilia. 2" ed. Massachusetts:
Blackwell 2005; 54-80.

[21] Hoyer LW. Why do so many haemophilia A
patients develop an inhibitor? Br J Haematol 1995;
90(3): 498-501.

[22] Vennylen J. How do some hemophiliacs
develop inhibitors? Hemophilia 1988; 4(4): 538-42.
[23] Kreuz W, Becker S, Lenz E, Martinez-Saguer
I, Escuriola-Ettingshausen C, Funk M, et al. Factor
VIII inhibitors in patients with hemophilia A:
epidemiology of inhibitor development and
induction of immune tolerance for factor VIII.
Semin Thromb Hemost 1995; 21(4): 382-9.

[24] Brettler D. Inhibitor of factor VIII and IX.
Hemophilia 1995; 1(1): 35-9.

[25] Wight J, Paisley S. The epidemiology of
inhibitors in haemophilia A: a systematic review.
Haemophilia 2003; 9(4): 418-35.

[26] Rothschild C, Laurian Y, Satre EP, Borel
Derlon A, Chambost H, Moreau P, et al. French
previously untreated patients with  severe
hemophilia A after exposure to recombinant factor
VIII: incidence of inhibitor and evaluation of
immune tolerance. Thromb Haemost 1998; 80(5):
779-83.

[27] Mehdizadeh M, Kardoost M, Zamani G,
Baghaeepour MR, Sadeghian K, Pourhoseingholi

M


http://feyz.kaums.ac.ir/article-1-3414-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

MA. Occurrence of haemophilia in Iran.
Haemophilia 2009; 15(1): 348-51.

[28] Schoppmann A, Waytes AT. Factor VIII
inhibitor and severity of hemophilia. Thromb
Haemost 1996; 76(2): 280-1.

[29] Kasper CK, Aledort L, Aronson D, Counts R,
Edson JR, van Eys J, et al. Proceedings: A more
uniform measurement of factor VIII inhibitors.
Thromb Diath Haemorrh 1975; 34(2): 869-72.

[30] Sharifian R, Hoseini M, Safai R, Tugeh Gh,
Ehsani AH, Lak M, et al. Prevalence of inhibitors in
a population of 1280 hemophilia a patients in Iran.
Acta Medica Iranica 2003; 41(1): 66-8.

[31] Zahedi MJ, Darvish Moghadam S. [Frequency
of hepatitis B and C infection among hemophilic
patients in kerman (Persian)]. J Kerman Univ Med
Sci 2004; 11(3): 131-5.

[32] Ehrenforth S, Kreuz W, Scharrer I, Linde R,
Funk M, Giinger T, et al. Incidence of development
of factor VIII and factor IX inhibitors in
haemophiliacs. Lancet 1992; 339(8793): 594-8.
[33] Astermark J, Oldenburg J, Pavlova A, Berntorp
E, Lefvert AK. Polymorphisms in the IL-10 but not
in the IL-1b and IL-4 genes are associated with
inhibitor development in patients with hemophilia
A. Blood 2006; 107: 3167-72

[34] Ligers A, Teleshova N, Masterman T,
HuangWX, Hillert J. CTLA-4 gene expression is
influenced by promoter and exon 1 polymorphisms.
Genes Immun 2001; 2(3): 145-52.

[35] Wang XB, Zhao X, Giscombe R, Lefvert AK.
A CTLA-4 gene polymorphism at position -318 in

AY

ULKer 5 )08 59LaS

the promoter region affects the expression of
protein. Genes Immun 2002; 3(4): 233-4.

[36] Astermark J, Wang X, Oldenburg J, Berntorp
E, Lefvert AK. Polymorphisms in the CTLA-4 gene
and inhibitor development in patients with severe
hemophilia A. J Thromb Haemost 2007; 5 (2):
263-5

[37] Pavlova A, Delev D, Lacroix-Desmazes S,
Schwaab R, Mende M, Fimmers R, et al. Impact of
polymorphisms of the major histocompatibility
complex class II, interleukin-10, tumor necrosis
factor-a and cytotoxic T-lymphocyte antigen-4
genes on inhibitor development in severe
hemophilia A. J Thromb Haemost 2009; 7 (12):
2006-15.

[38] Zhang LL, Yu ZQ, Zhang W, Cao LJ, Su J, Bai
X, Ruan CG. Relationship between factor VIII
inhibitor development and polymorphisms of TNFa
and CTLA-4 gene in Chinese Han patients with
hemophilia A. Zhonghua Xue Ye Xue Za Zhi
2011; 32(3): 168-72.

[39] Lu Y, Ding Q, Dai J, Wang H, Wang X.
Impact of polymorphisms in genes involved in
autoimmune disease on inhibitor development in
Chinese patients with haemophilia A. Thromb
Haemost 2012; 107(1): 30-6.

[40] Oldenburg J, Pavlova A. Genetic risk factors
for inhibitors to factors VIII and IX. Haemophilia
2006; 12(6):15-22.

[41] Walsh CE, Soucie JM, Miller CH. Impact of
inhibitors on hemophilia A mortality in the United
States. Am J Hematol 2015; 90(5): 400-5.

Y ooleds [YY oy [VFAV|Cigua,l 5 o0 | b asbolsss


http://feyz.kaums.ac.ir/article-1-3414-en.html
http://www.tcpdf.org

