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Objective: Preimplantation genetic diagnosis (PGD) is reserved for couples with a risk of transmitting
a serious and incurable disease, and hence avoids the undesirable therapeutic abortion. In this study, we
evaluated the efficacy of PGD for Duchenne muscular dystrophy (DMD) cases by the fluorescent PCR
with polymorphic linked markers and the conventional duplex-nested PCR methods.

Methods: Biopsy of one or two blastomeres was done from the embryos fertilized by ICSI on the
third day after fertilization. We performed two cases of PGD-DMD by the duplex-nested PCR for the
causative mutation loci and the SRY gene on Y chromosome. The triplex fluorescent PCR for the
mutation loci, the SRY gene and the polymorphic microsatellite marker on X chromosome was applied
for two cases of PGD-DMD.

Results: By the duplex-nested PCR, successful diagnosis rate was 95.5% (21/22), but we could not
discriminate the female embryos whether normal or carrier in this X-linked recessive disease. However,
the triplex fluorescent PCR method showed 100% (27/27) of successful diagnosis rate, and all female
embryos (n=17) were distinguished normal (n=10) from carrier (n=7) embryos. Unaffected and normal
embryos were transferred into mother's uterus after diagnosis. A healthy normal male was achieved
after PGD with the duplex-nested PCR method and a twin, a male and a female, were delivered with
triplex fluorescent PCR method. The normality of dystrophin gene was confirmed by amniocentesis
and postnatal genetic analysis in all offsprings.

Conclusion: The fluorescent PCR with polymorphic marker might be useful in improving the
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specificity and reliability of PGD for single gene disorders.

Key Words: Preimplantation genetic diagnosis (PGD), Duchenne muscular dystrophy (DMD), Duplex-
nested PCR, Fluorescent PCR, Polymorphic marker
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Figure 1. Electropherogram of the dinucleotide repeat analysis for genetic diagnosis of Duchenne muscular dystrophy.
The length of the repeats (base pairs) is represented on the top of electropherogram. Electropherogram A (top): the
unaffected male partner; B (middle): the carrier female partner; C (bottom): the affected son. Arrows and arrow heads
indicate normal and mutant alleles, respectively.
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Figure 2. The results of the preimplantation genetic diagnosis for Duchenne muscular dystrophy using duplex-nested
PCRin case 1 (A) and case 2 (B). A: The PCR products of dystrophin exon 45 and Sry were detected in embryo 1, 2, 4,
5 and embryo 4, 5, respectively. There were no PCR products in all negative controls. B: The PCR products of dystro-
phin exon 17 and Sry were detected in embryo 1, 2, 3,4, 6,7, 9, 10 and embryo 4, 5, 8, 10, 11, respectively. The PCR
products for Sry in the blastomere 4-1 and the PCR products for Sry and dystrophin exon 17 in the blastomere 12 were

not detected.
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Figure 3. Electropherogram of the dinucleotide repeat marker (DY SI) analysis, Sry, and dystrophin exon 45 for pre-
implantation genetic diagnosis of Duchenne muscular dystrophy in case 3. The approximate length of the repeats (base
pairs) is represented on the top of electropherogram. Electropherogram A (top): the unaffected male partner; B: the
carrier female partner; C the affected son; D and E: the carrier female embryos; F and G: the normal female embryos.
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Figure 4. Electropherogram of the dinucleotide repeat markers (3'CA and STR44) analysis and Sry for preimplan-
tation genetic diagnosis of Duchenne muscular dystrophy in case 4. The approximate length of the repeats (base pairs)
is represented on top of the electropherogram. Electropherogram A (top): the unaffected male partner; B: the carrier
female partner; C: the affected son; D: the normal female embryo; E: the carrier female embryo; F: the affected embryo.
Arrows and arrow heads indicate normal and mutant alleles, respectively.
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Table 1. Clinical outcome of the PGD for Duchenne muscular dystrophy cases

Duplex-nested PCR Fluorescent PCR
Case-1 Case-2 Case-3 Case-4

Mutation loci Exon 45 Exon 6~17 Exon 45~50 Not found
Informative markers ND ND DYSI STR44/3'CA
Female partner's age (years) 34 28 34 42
No of biopsied embryos (blastomeres*) 44 18 (26) 16 (16) 11(20)
Diagnosis rate per blastomere 100% 94.4% 100% 100%

Normal 2 4 4 2
No. of male embryos

Affected 0 4 2 2

Normal 6 4
No. of female embryos 2 9

Carrier 4 3
No. of transferable embryos 2 (50%) 4 (22%) 10 (63%) 6 (55%)
No. of transferred embryos 2 4 4 4
Results of pregnancies Singleton - Twin Biochemical

46, XX 46, XY & 46, XX
Results of amniocentesis (normal for - (normal for
dystrophin) dystrophin)
Delivery outcome Female B Male/Female B
Yy (2.8kg) (2.8 kg/2.6 kg)

ND: Not determined, *blastomeres with nucleus
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