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Abstract

173907

Objectives Thalassaemias are prevalent and cause one of the biggest health problems in
Thailand and world-wide. The most widely applicable strategy for dealing with thalassaemias
has been to control the incidence of new cases by offering screening for heterozygotes,
genetic counseling, and prenatal diagnosis (PND) with termination of pregnancy in affected
cases. An alternative to routine PND is preimplantation genetic diagnosis (PGD) which allows
selection of unaffected embryos prior to pregnancy establishment providing couples the chance
to start a pregnancy with a disease-free baby. PGD requires a collaboration of specialists from
different fields including a gynaecologist who performs in vitro fertilization (IVF), an
embryologist who takes care of preimplantation embryos, a molecular biologist who is
responsible for the diagnosis from single biopsied blastomeres and a perinatologist who looks °
after the pregnancy. The aim of this study was to develop and apply quick, sensitive and
accurate single cell PCR protocols for PGD of beta-thalassaemia.

Methods Fourteen couples at risk of having an affected fetus with severe beta-thalassaemia
were counseled regarding the project. Two couples carrying beta-thalassaemia codon 41-42
mutation decided to join the project and underwent routine superovulation and intracytoplasmic
sperm injection (ICSI) at Maharaj Nakorn Chiang Mai Hospital. Cleavage stage embryo biopsy
was performed using laser on Day-3 post-fertilisation and DNA from single cells was analysed
using multiplex fluorescent PCR on a capillary electrophoresis. This permitted beta-
thalassaemia mutation analysis and a microsatellite marker allowing contamination detection
and diagnosis of trisomy 21 cases caused by meiosis | error.

Results In the first PGD case, eight embryos were tested and two normally diagnosed
embryos were transferred. This resulted in an unaffected pregnancy, confirmed to be
homozygous normal by pre- and post-natal testing. The baby was born healthy in June 2005 at
Maharaj Nakorn Chiang Mai Hospital. The second PGD case involved analysis of nine
embryos. One normal and one heterozygous embryo was transferred, however no pregnancy
resulted. Two embryos were shown to be affected by Down's syndrome. These made the
prevalence of trisomy 21 embryos be 22.2% (2/9) in this PGD cycle, interesting given that the
mother was just 24 years old.

Conclusion This study indicates that the integration of molecular biology nano-techniques
(single cell contains 5 picogrammes of DNA) and advanced reproductive technology (ART) can
be clinically useful giving a new choice to the family at risk of having an affected child with
serious disease without facing immoral pregnancy termination. Two novel PGD protocols for
beta-thalassaemia using multiplex fluorescent single cell PCR were developed and optimised.
The protocols were applied in two clinical PGD cycles and resulted in the first disease-free

baby following PGD for a single gene disorder in Thailand and South East Asia.



