ASHG Abstracts

2804

PCR-based aneuploidy testing for chromosomes 2, 3, 4, 5, 6, 7, 8, 9, 11, 12, 13, 15, 16, 17, 18, 19, 21 and 22 in cleaving embryos combined with preimplantation genetic diagnosis (PGD) for Mendialian disorders. S. Rechitsky, A. Kuliev, T. Sharapova, K. Lazyuk, S. Ozen, 0. Verlinsky, I. Barsky, Y. Verlinsky. Reproductive Genetics Inst, Chicago, IL.

   It is becoming a current PGD practice to test for single gene disorders together with chromosomal abnormalities, so the same single cell is tested for both genetic and chromosomal disorders. This is done by PCR-based testing for chromosomal aneuploidies, which is based on the patterns of alleles that uniquely identify an individual, relying on a multiplex fluorescent PCR of low template DNA. We performed single cell DNA fingerprinting for detection of aneuploidies for chromosomes 2, 3, 4, 5, 6, 7, 8, 9, 11, 12, 13, 15, 16, 17, 18, 19, 21 and 22. Overall, 2074 blastomeres were tested, the number of blastomeres tested for each chromosome ranging from a few for chromosomes 3 and 9 to over hundred for chromosomes 6, 7, 11, 13, 16, 18, 19, 21 and 22, so the individual aneuploidy prevalence was evaluated only for these chromosomes, which was 11%, 5%, 7%, 10.1%, 6.7%, 10.2%, 7%, 16.9% and 7.6%, respectively. Overall aneuploidy prevalence of 42% was evaluated based in the series of 276 blastomeres, in which copy number of chromosomes 13, 16, 18, 21 and 22 was detected in the same blastomeres. No significant monosomy/ trisomy ratio differences were observed, opposite to the recently reported findings of fluorescent in situ hybridization (FISH) analysis at the cleavage stage, despite monosomy/ trisomy ratio variations for individual chromosomes. Errors of two or more chromosomes were observed in one third of aneuploid blastomeres, in agreement with previous FISH data in oocytes and blatomeres. Further data collection will be required to exclude a possible monosomy overestimate due to allele drop out in single blastomere PCR, as well as trisomies underestimate due a detection failure of extra maternal or paternal chromosomes because of indistinguishable homologs sharing the same polymorphic markers. The data show that testing for copy number of chromosomes may in future allow avoiding the transfer of chromosomally abnormal embryos in PGD for single gene disorders in couples of advances reproductive age.
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Preimplantation development of autosomal monosomies depending on their origin. A. Kuliev, J. Cieslak, Z. Zlatopolsky, Y. Illkevitch, I. Kirilova, Y. Verlinsky. Reproductive Genetics Inst, Chicago, IL.

   We have previously demonstrated 3:1 disomy/nullisomy ratio in oocytes following meiosis I, which is in agreement with predominance of trisomies over monosomies in spontaneous abortions. With sole exception of monosomy 21, autosomal monosomies are not compatible with postimplantation development and have never been detected in recognized pregnancies or at birth. On the other hand, significantly higher prevalence of autosomal monosomies over trisomies has recently been reported in cleaving embryos, suggesting their possible postzygotic origin through mitotic nodisjunction or anaphase lag in the first cleavages. To investigate the developmental outcome of autosomal monosomies, detected by polar body or blatomere analysis, these embryos were followed up to the blastocyst stage, and the resulting blastocysts were re-analyzed for the chromosomal status by fluorescent in situ hybridization (FISH) analysis using commercial probes specific for five chromosomes, including chromosomes 13,16, 18, 21 and 22. A total of 3140 nuclei were analyzed from oocytes and embryos, which were obtained from women of average age of 38.6 (+/-3.6) years. A total of 134 monosomic embryos were followed up overall, 51 (38%) of which were detected by polar body testing (monosomy 13 3, monosomy 16 10, monosomy 18 5; monosomy 21 14; monosomy 22 17, and complex monosomies 2), and 83 (62%) by blastomere analysis (monosomy 13 10, monosomy 16 11, monosomy 18 10; monosomy 21 15; monosomy 22 21, and complex monosomies 16). The proportion of monosomy confirmation in the resulting blastocysts was significantly higher (88.1%) for prezygotic, compared to poszygotic monosomies, confirmed in 59.6%, the remaining showing normal karyotype or mosaicism. 28 (59.6%) of 47 of prezygotic monosomies developed to blastocyst stage, compared to 32 (46.4%) of 69 postzygotic monosomies, suggesting, that autosomal monosomies are compatible with preimplantation development, irrespective of the origin, and are probably being lost during implantation.
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Meiotic outcome of translocations based on preimplantation genetic diagnosis (PGD). Y. Verlinsky, J. Cieslak, V. Galat, A. Kuliev. Dept Molec Genet, Reproductive Genetic Inst, Chicago, IL.

   Carriers of translocations have an extremely poor reproductive outcome, with more than three quarters of their pregnancies resulting in spontaneous abortions. PGD is the only realistic option for such couples to have a normal child, showing that the proportion of abnormal oocytes and embryos may vary depending on the type of translocations and their origin. To investigate the meiotic outcome of translocations in relation to the type and origin, a segregation patterns from 112 patients carrying balanced translocations were analyzed. The meiotic outcomes were inferred either from the first and second polar body (PB1 and PB2), or blastomere analysis. Meoitic outcome detection rates by each of these methods were comparable, except for chromatid exchanges, detected only by sequencial PB1 and PB2 analysis (16.4%), and complex errors which were higher in PB analysis (17.3% vs.4.2%), 3:1 segregation found more frequently in blastomere analysis (7.7% vs.23%). Segregation patterns for paternally and maternally derived translocation showed similar tendencies, predominantly represented by alternate (35 and 34%, respectively) and adjacent I (28 and 34%, respectively), and much low adjacent II (9.1 and 11.4%, respectively). These meiotic outcomes may explain the proportion of balanced and unbalanced embryos detected, which were predicted in 76.4% embryos obtained from maternally derived reciprocal translocations, leaving only 23.6% suitable for transfer, including 11.3% balanced and 12.3% normal. On the other hand, unbalanced embryos were predicted in 68.2% embryos obtained from paternally derived reciprocal translocations, leaving 31.8% embryos suitable for transfer, including 13.1% balanced and 18.7% normal. Clinical pregnancies were obtained in 30.3% of transfer cycles, with 25% overall delivering healthy children. The data on the meiotic outcome may explain the observed 85% spontaneous abortion rate in patients prior to undertaking PGD procedure, which was reduced to 17.9% after PGD, demonstrates the tremendous positive impact PGD on the clinical outcome of pregnancies in couples carrying translocations.
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Preimplantation genetic diagnosis (PGD) for three types of Charcot-Marie-Tooth (CMT) disease. T. Sharapova, S. Rechitsky, Y. Verlinsky. Reproductive Genetics Institut, Chicago, Il.

   CMT represents clinically and genetically heterogeneous group of hereditary peripheral neuropathies, affecting 1 in 2,500. PGD has previously been applied in 5 couples with CMT1A, the most frequent autosomal-dominant type of CMT caused by 1.5 Mb tandem duplication on chromosome 17p11.2-12, presenting complexity of diagnosis requiring the application of multiple polymorphic markers. We developed PCR design, involving the application of 13 highly polymorphic microsatellite markers, located within the duplicated area and closely linked to PMP22 gene. Seven PGD cycles were performed for CMT type 1A, X1 and 2E. In 2 of 3 couples with paternally derived duplication, single sperms analysis was performed to determine normal and mutant haplotypes. In the remaining 4 PGD cycles performed for 3 CMT1A couples with maternal mutation, both polar bodies (PBs) (24) and blastomeres (22) were analyzed, using markers D17S1357, D17S2229, D17S2226, D17S2225, D17S839, D17S2224, D17S2221, D17S2220, D17S291, D17S2219, D17S2218, D17S2217, D17S2216, which were amplified in multiplex hemi-nested PCR system, followed by fragment analysis. These cycles resulted in transfer of 7 embryos free of PMP 22 duplication, yielding one birth of an unaffected child, and one ongoing singleton pregnancy. Two PGD cycles were performed for the X-linked form of CMT, caused by mutations in connexin-32 gene (Cx32), for which 28 PBs and 2 blastomeres were tested for the presence of the V95M mutation in Cx32 gene, simultaneously with the short tandem repeats (STR) DXS453, DXS8052, DXS8030, DXS559, DXS441, which resulted in transfer of 5 mutation normal embryos failing to yield a clinical pregnancy. The other PGD cycle was performed for maternally derived autosomal-dominant CMT type 2E, caused by mutations in the light polypeptide neurofilament protein gene (NEFL). Testing of 28 PBs and 6 blastomeres for the presence of the mutation P8R, simultaneously with microsatellite marker D8S137 resulted in transfer of 3 unaffected embryos and birth of a child with normal NEFL gene. This is the largest experience of PGD for CMT, demonstrating the reliability and accuracy of the applied PGD designs.
