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Preimplantation Genetic Diagnosis of alpha-Thalassemia
Piyamongkol, W."", Vutyavanich, T., Sanguansermsri, T.?

!Department of Obstetrics and Gynaecology, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand
“Department of Pediatrics, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand

Abstract

Thalassemias are the commonest single gene disorder and cause significant health problems in
Thailand. Fetuses inherited homozygous alpha-thalassemia gene develop fetal hydrops and
cause life-threatening maternal complications. Preimplantation genetic diagnosis (PGD) is the
earliest form of prenatal diagnosis which allows selection of unaffected embryos prior to
pregnancy establishment, providing the couples the chance to start a pregnancy with unaffected
baby. The aim of this study was to develop a multiplex fluorescent single cell PCR protocol for
PGD of alpha-thalassemia™"* for couples at risk. Novel set of primers was developed and tested
as gap PCR for identifying alpha-thalassemia™** mutation. Multiplex PCR on 55 single buccal
cells of heterozygous couples gave an amplification efficiency of 78.2-96.4%. Single
blastomeres amplification showed 60-84% amplification efficiency. In the first clinical PGD
cycle, 14 embryos were analyzed, three unaffected embryos were chosen for transfer on day-4,
no pregnancy was resulted. In the second PGD cycle, 8 embryos were analyzed, one
heterozygous embryo was transferred on day-6, resulting in one disease-free baby. Prenatal fetal
hemoglobin analysis confirmed PCR results. In conclusion, novel PGD protocol for
alpha-thalassemia™* was developed, tested and clinically applied on two PGD cycles. First
baby following PGD of alpha-thalassemia in Thailand was reported here.

Keywords: allele drop out (ADO), multiplex fluorescent single cell polymerase chain reaction
(PCR), preimplantation genetic diagnosis (PGD), prenatal diagnosis (PND), alpha-
thalassemia
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(Preimplantation Genetic Diagnosis, PGD)
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ﬂﬁﬁ?mgﬂ«l“ﬁ (polymerase chain reaction, PCR) (Wells and Delhanty, 2001)
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Fluorescent in situ hybridisation (FISH)
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Uiiisengnlgonsadifie (Single cell PCR)
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(Piyamongkol et al, 2001a)
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Preimplantation Genetic Diagnosis

S a Jda
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M3 nansneumsiam (Preimplantation Genetic Diagnosis)
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Fluorescent in situ hybridisation (FISH)
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