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OBJECTIVE: IVF with PGD is currently used to avoid passing on a genetic disease to a child. Making DNA testing an accurate and reliable procedure, despite a high occurrence of allele-specific amplification failure (allele drop out, ADO) in single blastomeres PCR, two or more informative polymorphic linked markers should be tested with the causative gene. We describe single sperm DNA genotyping as a novel strategy for PGD when no sufficient pedigree information is available, for couples with different mutations in the same gene, and when a de novo paternal mutation occurred. 
DESIGN: Retrospective study. 
MATERIALS AND METHODS: Single sperms were isolated by micromanipulation followed by adequate cell lysis procedure to expose the DNA to the PCR reagents. The DNA regions surrounding the polymorphic sites were amplified so that sufficient PCR products can be generated for DNA genotyping. The sperm haplotypes were used for PGD of paternally derived alleles in all tested embryos. Nested and heminested multiplex PCR analyses of DNA sequences were performed for gene mapping and genetic disease diagnosis. 
RESULTS: Sperm samples of 22 males with 13 different single gene mutations were investigated. These men had either autosomal dominant mutation (Marfan's syndrome, retinoblastoma, osteogenesis imperfecta, toberosclerosis I, dystonia, Von Hippel Lindau, and late onset cancer predisposition caused by p53 tumor suppressor gene mutations) or carried an autosomal recessive mutations (cystic fibrosis, sickle-cell disease, α- and β-thalassemia, hypophosphatasia, and spinal muscular atrophy). 683 single sperms (range 10-78 per patient) were isolated by micromanipulation. DNA was amplified from 74% of the sperm. Out of these DNA samples, complete haplotypes were obtained in 71% (5-45 sperm per patient). These sperm haplotypes were used for PGD in all tested embryos. 
CONCLUSION: Single sperm genotyping allowed identifying the required linked markers needed to avoid misdiagnosis in PGD for paternally derived mutations when no sufficient pedigree information is available and for couples with different mutations in the same gene. Sperm haplotypes analysis makes it possible not only to exclude the presence of the mutant allele in the embryos, but also to confirm the presence of the paternal normal gene, which is of particular importance in PGD for paternally derived dominant mutations. 
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