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factor VIII gene
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Fig. 1. Inversions involving the factor VIII gene. 7

Fig. 2. Schematic display of the PCR assay. 11

Fig. 3. Results of long—PCR analysis for intron 22 inversion of factor

VIl gene at Xq28. 13
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are indicated at homologous sites.
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Table 1. Oligonucleotide positions and sequences of intron 22 in the factor

VIII gene
GenBank
Name
Sequence Accession
(Position)
No.
P(-1212) gcc cTG CCT GTC CAT TAC ACT GAT GACATT ATG CTG AC AF062514

Q(+1334)  ggc ccT ACA ACC ATT CTG CCT TTC ACT TTC AGT GCA ATA X86012
A(~167) CAC AAG GGG GAA GAG TGT GAG GGT GTG GGA TAA GAA AF062515
B(+118) ccC CAA ACT ATA ACC AGC ACC TTG AAC TTC CCC TCT CATA  AF062516

Note : The high GC tails are indicated as lower case letters.
— ; before the homology, + ; after the homology.

. o000 oo
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WM P,QABUO OOO 04,0.4,0.12,0.12 p M, DNA 500 ng, Expanded
Long Template enzyme(Roche Diagnostics Corporation, Mannheim,
Germany) 2.6 unitl O0OO0O O 50u L0 OO0 OO0O. GeneAmp PCR
System 9600(Perkin—Elmer, Foster City, CA, USA)J 0O0O0O0O 94000
200 OO0 0O OO0 OO0(@4O000 100, es0oO00d 300, e8O OO
150)0 10 0 0000, 000 20 OO0 O0O(elongation) OO0 OO 10
00 0000 oo O e8UUdOOdO 7 UOO ODOO OOOO OOO.
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Fig. 2. Schematic display of the PCR assay. The location of four primers (P,

Q, A and B) are represented by arrows, and amplified DNA products in

cases with a wild—type or inversion, and in a case of carrier.
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Lane 1: Normal control

Lane 2: Patient without inversion
Lane 3: Patient with inversion

M: 1kb ladder marker

12kb
kb — 1 0kb
10kb
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|§. =]

Fig. 3. Results of long—PCR analysis for intron 22 inversion of factor VIII

gene at Xg28.
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Abstract

Detection of intron 22 inversion of factor VIII gene

using long—PCR technique in severe hemophilia A

Jong Rak Choi
Department of Medicine

The Graduate School, Yonser University

(Directed by Professor Kyung Soon Song)

Hemophilia A, characterized by defects in the gene for coagulation factor
V11, is inherited with X linked recessive pattern, and occurs one per every
5,000 male. Hemophilia A is clinically classified as mild, moderate or
severe cases depending on the level of FVIII activity. The level of FVIII

activity in the severe hemophilia A is less than 1 percent of the normal
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level. Inversion at intron 22 of FVIII gene was reported in about half cases
of severe hemophilia A. But, only a few study has been reported in Korea
probably due to technical difficulties.

In this study, detection of inversion at intron 22 of VIII gene using
long—PCR method was performed in order to provide a positive incidence
for the detection of carrier state and prenatal diagnosis of hemophilia A.

The subjects were 32 severe hemophilia A patients registered in Yonsei
University Medical College or Korean Hemophilia Foundation. DNA was
obtained from peripheral blood and PCR was performed using primers P, Q,
A and B matching sequences located in intron 22 and its homologs. PCR
products were subjected to 0.6% agarose gel electrophoresis and stained
with ethidium bromide. DNA bands were observed and photographed using
UV transilluminator.

DNA bands with 12kb and 10kb were detected in normal subjects when
PCR was performed using PQ and AB primers, and DNA bands with 11kb
and 10kb were detected in patients with severe hemophilia A. In normal
cases primer A, B relevant products of /nt22h2 or Int22h3 (10kb) were

about as twice amount as the primer P, Q relevant products (12kb) of

25



Int22h1. However, in cases with inversion, PB+AQ amplified products
(11kb) showed about as twice amount as the products (10kb) amplified in
the remaining region. Ten (31.3%) of the 32 patients with hemophilia A
showed inversion of intron 22 in this study.

A long—PCR method is simple and rapid for the detection of inversion in
the factor VIII gene, as compared to the conventional Southern blotting
technique, and may be applicable for the prenatal diagnosis or carrier

detection in hemophilia A families.

Key words: severe hemophilia A, intron 22 inversion, long—PCR
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