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ABSTRACT

Background & Objectives: Hemophilia A is an X-linked recessive bleeding disorder, which
is caused by several different abnormalities in Factor 8 gene. Intron 22 inversion is the main
causative mutation in 45-50% of severe hemophilia A patients. Moreover intron 1 inversion is
responsible for >5% of severe hemophilia A cases. The goal of this study was to precisely
analyse intron 1 inversion of Factor 8 gene in severe Hemophilia A patients who were
negative for intron 22 inversion by Inverse Shifting-PCR (IS-PCR) method.

Methods: In this experimental study, severe hemophilia A patients with less than 1% of
normal FVIII activity level referred from Isfahan Seyedolshohada hospital were analyzed.
After obtaining the consent from patients, genomic DNA from peripheral blood leukocytes
was extracted. Then, Inverse-Shifting PCR method was exploited for detection of inversion of
intron 1 of Factor 8 gene in patients who were negative for inversion intron 22.

Results: In 18 out of 32 patients who were negative for inversion intron 22, 2 (6.2%) had
intron 1 inversion.

Conclusion: The allele frequency of inversion of intron 1 at Factor 8 gene is in agreement
with related studies. IS-PCR is a rapid, robust and cost effective method that can improve the
molecular detection of inversion and is useful for analysis of hemophilia A patients, carrier
testing and prenatal diagnosis.

Keywords: Hemophilia A; Intron 1; Inverse Shifting-PCR; Inversion


https://ejournals.arums.ac.ir/jarums/article-1-131-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-04-13 ]

WYAY le Jsl oolesis PR s ©) 9 Jea)l Kb 5 f,l.c olSiuls al=xo Q€

L Ssab A Gldged ghiless )3 G linsl cdad H9is L v | U izl FK39)l9 (LI
Vb jlows &3 Y A4S asal o S Inverse Shifting-PCR(IS-PCR) (yog) jl o Slaiwwl

S

RSTYIPVEU SN JURLINE IS SRV SWRILIN X SR [ET TSI g

Ol el pig 398 (bl S5 3 alighions 35 o Ol i ol pal ) 9wy sisiail (53 5) 9i5 g oligioes 35 0 '

E-mail: mortezakarimi @yahoo.com “PAFFEN-YA- s SPAFFEN-VA :(5als :J ghume ooy 53k

\
oy

03 05LsS sla olmial £985 3l )s a5 wwl Dglee uin & Al Galamil JWAL S A Sld oot 1 BID 9 dino)
osMe .l (solow 393 £ 95 o )lgel LED-O )3 YY yy il SSools 33,5 5o Bls solasil i VS o)
ool Dl 838 03,5 So smzme b A SLéged bl Jskuwe S)lge 70 Il Gl 03 jus \ ool SSools ol »
IS-PCR(Inverse Shifting-PCR) jbs,) Jl oslaiwl b galassl cosbdy ) oiS1d o) Voo sl SS9)l9 318 (bl asllao
L3ubl o Al 039y Haie VY il (S9ls s Sl aS auaub A Ll ge ohlew )3

T pie8 b Qo] £l sams Glis log & 0368 asalre 393ub A Shd 908 Ohlaw (o355 asllloe cpl )3 YIS by
I 50533 DNA (hlag Jl ael cagls) (5,5 Jl amy 2iid 5 s w)p S)se w1 called oy mhauw
b o) 2 IS-PCR iS5 b 5 09 il 5915 mams bz pskianl oo 093 51 a5 )

alaws & ) w9 il GS9ls 3539 pae b Ssas 5 1 3539 PY w9 il SKols 23 a5 slew ¥Y Sl olen) A Lo didl
A Sldsed ublen gseze I (L7V) Jlen ¥ aS33,5 )13 bl 390 IS- PCR susa JoSse pousuis b
D339y ade SS9l (pl Son s i Sl uads

SIS wilbe alie wlalloe pbs )3 S o9 il SS9l S £ sub b dsllas (pl )3 03wl wws & @l 15 a5 Azl
S8l Lol v 5 i W)l ) SSo)ls (Jsdse (auskis Jilsise a5 03gy Aiyj0 E55 & (5 o) IS-PCR
SIS 3 5018 g5 1 ing Lo (puskiss 5 ¢Sl low

SS9l Inverse Shifting-PCR .\ ¢g il A 5L 508 15348 wlols’

J

AP/ - rgbpedy  AV/A/PY rmdlyys
Sl o uluwiS L wauww 9920 S A lgs 5o Sldged Ao ddo
5 Lol Jl oowl cuws & olasil sla)giss o & almly olasl JWAl 5 A Lldgen
weolse dgei oplbl S )59 salassl sla ) giSle O 0> i E599 wale & a5 2bl e wglie
ST Juml Jold Judgen s3I s oleys & pmie B e ol D83 o g i e

SBT) 03 Jle Szl 5 52055 ol Sl Gwszs
0 Y] 2l oo Bl sla YIS ade (3L
(Xq28 ) X psises)S ik )b sbabs F8
2 Jediie 9 )l o)lasl JL oS YAZ 5 aikls )l )3
4 Jsb & MRNA 3 ol Jssame <cal 09551 V8

9 Golasl ol )9S gy wlaEd b eds Skxl
wllad mows bl o [VA] 33,5 5o 60 wsd
Adp,&gbsmwsgpéalulm),ﬂ&
—audd 5 (11-70) buwgio (V7 ) 2paub :)ls 392
olrs Gl Slos MDlse alea JI (1D-1E+)


https://ejournals.arums.ac.ir/jarums/article-1-131-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-04-13 ]

10 pblEed 5 I3l o) G835

w N ol SN als (bl

olaid )l sea9 9T Jl eslaiwl sl wudss=e
e 9 o) o3lsils slacl &3 by o (535 wlebl
o i3 sl (S 3 ol adls Yo 5 (o
b9 ol bl atblas Sea s oolgils slacl aod &y
M oy oslgila slael olos bl wde &
S35 )5 pusd)ge S ST izad it e
Dbl (5o wslaie () p ) 9o SO wusen alike
bl osbie & i VeSO Gl Huss

oliws buwgs Hiua g pae b ogas
o090 ol pll &5 38 e wpgw Sequencer
Y] 3l 5o 63b) Dlwe wle) 8o e ine
Db A Sudsed S)lge 1ED-0+ d9aa a5 T
03 33»&0 383 5o EY F8 v SSoils wle &
a0 ol ol 133 Golew el SKB) (w0
Glo SuSS al Sl Ol 30 DS w30
Long Distance-PCR(LD-PCR) s w3 o 5w
PlAS 58 a5 eadh e oslatwl Lwox ol Slx
R (o9 G SIS Sl D) sea s =i
Lol 3l (5o Saie Kool (LIl Volaie & =My
ole) o pilimey 039 e Ghs) o
S wde & 35 LD-PCR [A] sl 50 s3L)
2581 0 Sdumm 5 Gwor S0 askd vds
2 6L ol & S 9 0390 3 o) i
buwgi sl Y--¥ Jw 3 [3] ol
Sl vsbie & [\V] ubled 5 (uSsS)l
e Ve ol YY 5\ sla gyl SSols
alpws & Dab A Gdses ubhlew s olisl
Sl il b plol LD-PCR 5 iy o pslo
23 a8 8,8 g ghlowss YY vl SSools
23 b S e piua ol oblew 70V
bl 3399 VY o9 il SSs)ls 33 a5 hlew
Slie 3)ge Fud &5 b [°L’-dl \ ousal SSals
bus o5 (Inverse shifting — PCR) IS-PCR 55,

955 oy e Yoo A Jw s [A] obles 5 (S350

Vo olinl cadiy ) oiSls yis - aublige JU sl
G 9 DI duwl il PYYY 5 0Js wsills obS
ol S 073 SDIS &F pals 5,08 =)o
1093 Jolis Saao 04755 5 AV-AY-B 5la pr095
[EX]S3,5 oo @b 5 il 50 AY -CV-C ¥ o
A Gl sad sl &) yoie AF S5 Ml alea I
S TENPRNES I <75 POANER CP U FC PRIV S
YY ool sSools [B]sges oplil Yl abas sla
ade oad A SGhdsed blen duo)s £0-0-)s
Obler 30,33 LY 5 039 Solen skxl Slol
Qitwd Vol SSools bls 3aub A JLdsed
23\ ool SSsls 133% Js oo b sl [#]
S ulsie & Az ) AF 303, Ll ol8ss 9
23 = Jlo 7 Lol o axs 5 b5 oo ol Livas
e b Glua olsie 4 ) wo il Sooly Yl
odls IS A Sldged wblow )S jiiw £oub
azuis > (Inv YY) PY ol SSooly [V] s
kb 4l oS (0 (509505 )5 WIS Alie 1S 555
PPho1) cuid sl oF PY ws,ml wsss 4/0
Int ¥Yh-¥ 4 5 Int YYh-¥ (HT 5 93 51 % 5 (Int
ami s Vh-) go il SSooly aasl e Gl
690 0l oub usSae S 5 W Il Ol S 58
Sls b \h- ¥ ys il a5 DNA JsSge plod

AN ] sl e
w090 93 & A Glidsed KBS Hwo sl by
o#59 PCR oty 0 sl jubss o (b)) paiuane
Pl (SKiwgn lbT) pusume e 5 (DNA Jligs
o090 4 i VL Lgume v (LI S 5o
Jg)d&h&i;dmuasw)lcswlbﬁ&m»é
& 38 5o wogo Jeelbd slacl g s (Bge
Sl 5 ol SSS plis I SSusy JLT SIS )sb
i Lol ol osliwel 5 L oslgls sl

! Deletion
% Gene Inversion
® Point Mutation


https://ejournals.arums.ac.ir/jarums/article-1-131-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-04-13 ]

WYAY le Jsl oolesis R jum 09

Jea)l Kb 5 f,l.c olSiuls al=o 47

0 2 Rl SS9l Sl 25 VA g sazme )
D33 asllos ¢yl S)ls (solasil i ) 93818

IS- S5« yblow 3 SSals wom Vsbioe &
)5 oslaiwl 3) g0 abgsre algs uifs sl PCR
lail 50953 DNA gy ol plassl sl [A] s 8
Vodslee shiie (pdo b o0 ol Sl
G ublen od adss sla DNA PS5 50
Bell  y3¥lssaze T aaly ¥oo ol jen
00 los 3 welw €-0 wan & (Il lie »9)
& wlebd g 303,54l ST Sule ax)s
J9ll gy 5 39 15 Usid lowwgs ool wauws
TE T aaly ¥ 25b o 5 oaub il el
i e &0 Sl P ) (1oL Jluo »8) JE
aelw VE-17 wow 4 LT Sole ax)s 1D Do
Jl oalaiwl b DNA wilabs (5 ls (ol s 58 1,8
-Jsid b (uledT Roche wus) pulss sla wsine
Pow) 8,5 w0 Jeilbl b msw) 5 e85 I8
g0 & ol s Sae 10-Y: )3 Gww DNA
IS-PCR sl 8 ulsic & 5 oswl)s Jol=o
Aub oslaswl

Jse9 50 +/7 ol pets &5 ssils DNA Luds ;5o ¥
wIlaw) Jlyeuly Taq rg,!)'.sT /10U youl 0 )l
S5 dpli s GuSES JgessSe Ve (0l
Vo X MgCly )¥90 uo V/D (ANTPS) wlams
sy (Tric-Cl #¥ mM KCI\-mM) PCR ,sb
owoR Bl pids)Se TO e D3 STy o
3090 IS-PCR b5, alpws & \ g mil SSo)ls
JI PCR iuisly bl cua 8,8 Jlys ool
Mastercycler gradiant Jaw) <8 9ail olws
SS9l (Ll e ST ¥ Loub oslaiwl (ledT
(VJSh) aais ;5 O3 oslamwl SHge N ws il
V ool Jlo s M she \-TU /1-ID sl )5 5LeT
Slp \ -ED/ \- TU sl ,55eTs (b wman Y- €)

(6oL wan YYE ashkd) \ oyl SSols Lol

Dobiie cpdy Loub oslaiwl Shised Sl b
09,5 aw > YY 5) sld sl SSols (bl
IS-PCR .5,5 wys0 IS-PCR i) usss
anl oauiic Wl b Sl (Jefee ousis
03 Bia 5 Saub caclide (L)l 4 3B (yuized
OHFed 90 ol - Bl 5o e )9S o)
I8 pausiis s 9 Solew ol 8L (LI VS
asllos oyl el J das [A] sl Siedguw Mg
IS-Gigo Jl eslaiml b\ wypiial SSooly L)l
sl as ok A Jldges ublewys PCR

L Aubb P Sl CRYY) e Yy U})cu_i,l uﬁ})lﬁ

PLNS T3

o b Seled Jl pw s asllbe ol )
& wlhasol )y slagdidlaas Ylw)len  Sudged
asalyo Jl a5 YY vod o Ag0s (S8l = )g0
b E/D om i @5 b olimlesn ol & o sus
6o s @l wledbl golal a8 Juo 0F
ilowlly mhas) LT 0aisyy U3 3sa50 solisil
0 K ) ol Slouwdy )3 iy oIS
5 b o3 3o ule) b PT 350 Jle s s
Jd uimlgies 5 omes sz wle) L aPTT
Bab A lhdged 4 Mis (391 0aub wae SVeb
ol gl )3 olial 1 ael wiglid ) SAT 1 ey 33392
e (slisil 306 03le) EDTA uslio lade ssla
23,5 65T gen wwed paub ai I 6 S ola
oS5 glubl i) Sl oslaiwl b (o933 DNA g
Shume Usd e wawsSe) JI (Salting out)
e 5 i G VY] szl obles
ouws )l oslaiwl b os zlsuwl sla DNA
YA- 5 Y5 6l zoe Job) shesisss Sl
b pasie phlen (w2 03 b elxil (093l
9 bl 5o YV ol SSools by jas V& as
338,85 )18 5 u il GSo)ls asllioe ) g0 )


https://ejournals.arums.ac.ir/jarums/article-1-131-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-04-13 ]

Y pblEea 5 sl33l o) Hu8 s

w N ol SN als (bl

\ 09 )zl () 3 12 03wl 3 )90 S HIHET wlbuine N Jgaa

KOl ol (" 4 0") )3T Jlgs NC_--=¥Y' A Bcll 31 y=o*
\-1U 5'GCCGATTGCTTATTTATATC3' \OYYOADAY-7:-A Yy
\-ID S'TCTGCAACTGGTACTCATC3' DEYYYEYP—EA ™
\-ED 5S'GCCTTTACAATCCAACACY 1DY'YYAYY.-d- \AY

Exon Int 1h-1 Exon

Bcll In..g}.iT %2 0l B sosl s O' Ll I b cois couws j9 DNA alolak

Int 1h-2

Tel. 1

0]

1-IU 1-ED

A 095l GF39)19.Y (S H3gs Sl ¥ o3 PN N 09zl 3919 G2 23 L pealrg S )5 HHS Jxo N JSb

( Transilluminator ) UV Gel Doc ouws
Sub oalaiwl

o a8l
V ool SS9l bl skie & aslloe ol )3
A Shdsen Jlen YY solasil wuba )eiSld o)
2551wl Jloys mhus 1) Sl paeS b Spau
3,90 IS-PCR s, Jl oslaisl b glgsol I i
SOl LIl ol I Gl 3888 DS )

Uozm}d.».s)f <) gu0 oblew L')'-’-l o3 YY vl

el )13 ol JIIS-PCR plil s olos a5y
Y oo 4 oS Silw ax)s 98 Hd adsl e yuls
LT Sl an s A€ Hled ad )n YY LSS asds
| EETR VT URRY SURE VAP NGRS SRV L ) PR V¥
Aads V¥ man 4 AT Sobe ax)s VY aads
ST Silw ax )3 YY Ls Sl b Jusb OaT os
69 » PCR wYgaxe .2 pleil aads b wae &
50585 3580 Salos o poaassl sols 1N/D 58T U5
JJ o>k seny la_u;l,!.\,;; o3l sl o a5k


https://ejournals.arums.ac.ir/jarums/article-1-131-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-04-13 ]

WYAY le Jsl oolesis R jum 09

Jea)l Kb 5 f,l.c olSiils al=o QA

bl o A Sl sed ullew £ geze I (F/FY)
23gs Vsl SSs)ls bl gl Sl e
YPE A\ h oyl (Sl & b re askad ojlal
b man ¥ & Jlo s My bgsjo askd 9 jb wais
JSib) el ool osls inles ¥ JSb )s a5 subly 5o

(Y

Y ool SSaols sbls b oT Jl e VE b
o B33e YY yoal SNl 336 a5 Shley
IS- (o) bowss V ws il So)ls puls 48 Guss
SSo)ls £95 onl 3935 pac b 359 sk JI PCR
SS)ls Dlen VAT 28,8 DS ) S)se
17V s ol 0> ssals glis [ Yh sl

f.-bp
Y--bp
Y..bp

¥ 9 ¥ o)losd 5l AL (Jlopi :E 91 o)losd sld Saly .\ h Yy ikl SS9l Yousuis s IS-PCR w¥giozo 5999 5801 U alis ¥ JSub
1L in e ) )lo D ol Sl 91 Y9 piial SSigly

olish e dop @ axsi b Sipiss S e
la Ve i by & Sloos sl Heisle
2 s &5 il Jls obsS Silo) Juolsd s salassl
BT Sl B3 pue aiue [Y7 ] 3ibl oo 4y
ol (S8LYS solasil IS alde oS e 3L
bl 5o Ghdged Vlerd VS JKie ()5 pre AS
oblen 7¥0 A Shdged gblow 7Y+ G 7)., [Y]
L oblen 7Y Jl Gl 9 Golew Saab 95 4 Mie
ol ade iy oS WIS SS9l 9 I ) Bda
0ddiS )l s3L UJ‘.ST oo osbe plgic 4 Hgisld

[¥DAY] s o aulss
10+ 393a > a5 YY gl SSols s, ogde
BBl (o b A Shdges Sl ol el S)lgo

Ol 3 solasil wuind VoIS ©J \ v il GS9ls

]
oS (53 wsd JUAl (x5 wls A Sldses
O o 9 bl e X poises S 4 anmmwls
asllow oyl )3 130 3l 6590 Silsd B Slssen
IHd Swop dge Golew pl & Mue phlew
ol Pl e ol 03 [FAYAEND] siws ,5
ode 4 saibh A Jidses 4 obdine )3 SSaly
100) 3,5 wogo olew Sadb £95 SYL g ouid
Golop Db £o5 a4 Mo A Sldsed pblen
S A s 9 gl £o3 AF (s )d Sdiwd
BIAY) (B9 (50 Jolds b glow 1E-5 7N+
GO ool oo Golen Nl pps Sl PIlsce
Bl uwT o 5 G39d & 3sa o s usn
ol il 3,5 o)lsl L amale 5 Juolae )3 s3a


https://ejournals.arums.ac.ir/jarums/article-1-131-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-04-13 ]

9 phlEed 5 sl33l sy Hu8 s

w N ol SN als (bl

wual & bl e (5o Fen b ey )i o)
03 Giawlua uia Gls bl (5o ulwas 58I DNA
2SS e 4 uized 1SS 3939 IS-PCR (jis)
=)l 4 )5 5 0390 0 wley DNA 83l sl s
Jl @l IS-PCR a5 ipgo v )ls )5 Vb
A it 5 Vb e s Jsb s DNA s
-V:] 35 50 Vh 5PYh Gl ol b buws ,e GC
A

5 OM8L SLI)l wua Aoy s SHS WM pile
5230 Slge b L ke ay Lol ol Si9)ly puseis
Ob3) ol L UL puicmes Sl 5o SUjpba guis]
& s DNA - (6 i Jlade I oslaiwl Mo
LT DS aliue ¢yl &5 ol PCR buw g3 () 5
osia Lol 39 alen Sl JSie g3 Sl Giw sla
JAXY Jo)las 5925 IS-PCR s iSine

09 (IS-PCR) Inverse Shifting PCR s,
L b pe sla LTIL Slwlsb )3 550 5 SIS
WSS9l disle i VoS v YY) sla Y il
9 Sab My /S caclde S B
G283 34T by ol SeS a4 3bb (oo b
0BG L3 Glua Slwlisdh 5 Sludsed & Mue pbles
Ol oS S &S bl (5o s ulKel olow (ol
o sad & Mo wlsligs g5 Sl s 05 sl 9 g3
Sl sl by &S ol Jl bl e Sube
SESS sla wole 4 s 9 039 o wle) SS9l
Sl paslie G Sl Ghs) il ol lie )b L
9 bl (5o wia VS vl sla SSely (LI
ol ).,QL%T Sl sl sl vlgic & wuwl (5o
Db a8, a5 )8 ina

SOl S eusuds sl shiie 4y asllbwe ¢yl
Ay & Spaib A Ghdsed pblen 03 )y ikl
wygo IS-PCR - Jofge (ousis sasa sy
O3 171V (SSo)ly ol w08 walis)s 5 w88

o 5l s ) 3aih A Jdged llew 70
aslloo ¢yl )3 odwl wuws & mlis b aF) 383 5o
S5l Sl w9 (Sl wsllae (V/YYR VF/Y)
Mo wblen Ole V> (a3 @b YV oy il
agllos )3 [YAV]abl 5o AL g0 S0aubh £o5 4
03 3,5 =)o [VA] pbhlled 9 JUS buwgs a5 sl
PY oo il SS9l b A Shd ged plles 760
Sl ghlew Sl 7E/A a5 Ja s 303,57 osalive
4] UKo 5 G 3536\ s il S5
DA Shdsed & e Jlow YA ¥ ¥ Jlo o
33ls L3 (Sl SH9e VY sl SSols b
323,5 oadlie SSools ol LT Jl a5 A s as
4 33590 VY yoial SSools 28L a5 Shlow sulw
s\ s il So)ls 395 e b sy Vobie
I Ess ol GLIS pblew 70 &5 3358 ,5 )18 (w2
23 V] obess MsoST 3539 SSols
D3 IXIY DY e il SSoly s 48 (sl asllowe
03 e X538 GBS A Ghdses ubles
03 [V] UblSed 5 5335 bauwss osub plosl asllas
23D 393a \ yy il SKols gonb YoV Jls
b GBS bl s 3oaub A SLd gty ploles

5 paiime S o) LA Gldses Sui) bl
ME Qb9 03 bl 5oy Ol ediue s
Gl Ay & wubay HIS W) (FLIII patine
sbael gn 03 (Boge Sh) G Jix sl ealis
S STl 3939 b aS 308 oo wso Jueld
SIS 5 035 » vl ol plxl Gbsy ol
slacl a0 Y395 Gu s V3 alea Jl) wusga=e
@ slite LT & by yo ) wledbl b 5 oslgils
(alizeo sla wumen VS pund) 9o Sk ST U3 52
Yol o

S s ol w e 9 LD-PCR udas sla Gibs)
FB solassl waidy oS o) sools (s
Al sl Sgs ,uiss LD-PCR .siiwa oslaiwl
23 B3a 5 S b cacbdn (SSools Ll s DNA


https://ejournals.arums.ac.ir/jarums/article-1-131-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-04-13 ]

WYAY Jle Jsl o pleuis (PR jpw 093

Joaol Kb 5y fylc ol&iuls adxo Y - -

9 U.Llsl.) PR ui.’ﬁ)lﬁ 0339 4 b )9.'5[5 vl sl

19033 9 s
asllboe oyl plzil )3 &5 SblSas als I alusy oy
s by O wlie sl b b b
slagaidloss plawplen 9 el sl gl

prleise 1335 5 s ool

orsRis A Sld g phlow V3 . ab Huss phles
o2 23 Sleiel JB b9y s alawy & ygamlige £ 95
Sla VoSl aude oaii)lee ulgs Jloaal & 03 0
9 —wlin Sloys Mlge Dbl (58LYs Sloys
8L ) olew @ Mine plsligs g3 Jl 545 ol
Obe pls RUd Gy S5 dalsh Sake Shdses
JB Sy HLIJ sl LD-PCR 5 =\
D 3od ol Ve Kra bl Siiwa oliwl

w09y IS-PCR Lol siiwg 3weTOl5 oLy 5 ambls

Usmlige (yousuld wua )35 9 Ided)ad (18

References

1- Ranjan R, Biswas A, Meena A, Akhter MS, Yadav BK, Ahmed RH, et al. Importance of
Investigating Somatic and Germline Mutations in Hemophilia A: A Preliminary Study from All
India Institute of Medical Sciences, India. Clin Chim Acta. 2008 Mar; 389(1-2): 103-8.

2- Rossetti LC, Candela M, Bianco RP, De Tezanos Pinto M, Western A, Goodeve A, et al.
Analysis of factor VIII gene intron 1 inversion in Argentinian families with severe haemophilia A
and a review of the literature. Blood Coagul Fibrinolysis. 2004 Oct; 15(7): 569-72.

3- Pruthi RK. Hemophilia: a practical approach to genetic testing. Mayo Clin Proc. 2005 Nov;
80(11): 1485-99.

4- Fang H, Wang L, Wang H. The protein structure and effect of factor VIII. Thromb Res. 2007;
119(1): 1-13 Epub 2006 Feb 17.

5- Lacroix-Desmazes S, Misra N, Bayry J, Villard S, Kazatchkine MD, Kaveri SV. Antibodies
with hydrolytic activity towards factor VIII in patients with hemophilia A. J Immunol Methods.
2002 Nov; 269(1-2): 251-6.

6- Nair PS, Shetty S, Kulkarni B, Ghosh K. Molecular pathology of haemophilia A in Indian
patients: Identification of 11 novel mutations. Clin Chim Acta. 2010 Dec; 411(23-24): 2004-8.

7- Tizzano EF, Cornet M, Baiget M. Inversion of intron 1 of the factor VIII gene for direct
molecular diagnosis of hemophilia A. Haematologica. 2003 Jan; 88(1): 118-20.

8- Rossetti LC, Radic CP, Larripa 1B, De Brasi CD. Genotyping the Hemophilia Inversion
Hotspot by Use of Inverse PCR. Clin Chim. 2005 Jul; 51(7): 1154-8.

9- Rossetti LC, Radic CP, Larripa IB, De Brasi CD. Developing a new generation of tests for
genotyping hemophilia-causative rearrangements involving int22h and int1h hotspots in the factor
VIII gene. J] Thromb Haemost. 2008 May; 6(5): 830-6.

10- Bagnall RD, Giannelli F, Green PM. Int22h-related inversions causing hemophilia A: a novel
insight into their origin and a new more discriminant PCR test for their detection. J Thromb
Haemost. 2006 Mar; 4(3): 591-8..

11- Bagnall RD, Ayres KL, Green PM, Giannelli F. Gene conversion and evolution of Xq28
duplicons involved in recurring inversions causing severe hemophilia A. Genome Res. 2005 Feb;
15(2): 214-23.

12- Andrikovics H, Klein I, Bors A, Nemes L, Marosi A, Varadi A, et al. Analysis of large
structural changes of the factor VIII gene, involving intron 1 and 22, in severe hemophilia A.
Haematologica. 2003 Jul; 88(7): 778-84

13- Miller SA, Dykes DD, Polesky HF. A simple salting out procedure for extracting DNA from
human nucleated cells. Nucleic Acids Res. 1988 Feb; 16(3): 1215


https://ejournals.arums.ac.ir/jarums/article-1-131-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-04-13 ]

Vo) obles 9 6l 338l jsy S s =\ o il SS9l k)l

14- Nemeti M, Bolodar A, Torok O, Papp Z. [Possibilities of prenatal diagnosis in hemophilia A
based on DNA analysis]. Orv Hetil. 1990 Jul; 131(30): 1635-8

15- 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 Jan;
47(1-2): 39-51.

16- Soucie JM, Evatt B, Jackson D. Occurrence of Hemophilia in the United States. Am J
Hematol. 1998 Dec; 59(4): 288-94.

17- Schulte S. Use of albumin fusion technology to prolong the half-life of recombinant factor
VIla. Thromb Rec. 2008; 122(Suppl 4): S14-9.

18- Bagnall RD, Waseem N, Green PM, Giannelli F. Recurrent inversion breaking intron 1 of the
factor VIII gene is a frequent cause of severe hemophilia A. Blood. 2002 Jan; 99(1): 168-74.

19- Riccardi F, Tagliaferri A, Manotti C, Pattacini C, Neri TM. Intron factor VIII gene inversion
in a population of Italian hemophilia A patients .Blood. 2002 Nov; 100(9): 3432.

20- Acquila M, Pasino M, Lanza T, Bottini F, Boeri E, Bicocchi MP. Frequency of factor VIII
intron 1 inversion in a cohort of severe hemophilia A Italian patients. Haematologica. 2003 May;
88(5):ELT17.

21- Liu Q, Nozari G, Sommer SS. Single-tube polymerase chain reaction for rapid diagnosis of
the inversion hotspot of mutation in hemophilia A. Blood. 1998 Aug; 92(4): 1458-9.


https://ejournals.arums.ac.ir/jarums/article-1-131-fa.html
http://www.tcpdf.org

