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Abstract

Prenatal Diagnosis of Aneuploidy by Cell Free Fetal DNA in Maternal Plasma
Mohammad Saberi

This study examined the methylation difference in AIRE and RASSF1A between maternal and
fetal DNA, and the implication of this difference in the identification of free fetal DNA in
maternal plasma and in prenatal diagnosis of trisomy 21. Maternal plasma and amniotic fluid
samples were collected from 30 singleton pregnancies from all of them. Methylation-sensitive
restriction enzymes in digestion of differential maternal-fetal methylation followed by
fluorescent quantitative PCR (MSRE + PCR) were employed to detect trisomy 21.. This method
confirmed that AIRE and RASSF1A were hypomethylated in maternal blood cells but
hypermethylated in cell free fetal DNA that extracted from plasma. Diagnosis of trisomy 21 was
established according to the ratio of fetal-specific AIRE to RASSF1A that are hypermethylated
in maternal plasma and are not digested with methylation sensitive restriction enzymes. All of
the results were approved with karyotype results. Moreover, the differential methylation for each
locus could be seen during the whole pregnant period. Based on the data from 22 euploidy
pregnancies, the 95% reference interval of the fetal AIRE/RASSF1A ratio in maternal plasma
was 0.33-1.77, which was taken as the reference value for determining the numbers of fetal
chromosome 21 in 30 pregnancies. Because 18 from 22 euploidy pregnancies were detected
euploid correctly the sensitivity rate in was 81.81% (18/22). All of the eight trisomy 21
pregnancies were diagnosed with this method correctly so the specificity of this method was
100%. It was concluded that hypermethylated AIRE and RASSF1A may serve as fetal-specific
markers for the identification of fetal DNA in maternal plasma and may be used for noninvasive
prenatal diagnosis of trisomy 21.

Also with performing STR-Typing and checking paternal alleles in maternal plasma and
comparison with maternal alleles in 16 loci, the protocol of cell free fetal DNA extraction from
plasma were confirmed.

Key words: Cell Free Fetal DNA; Aneuploidy; Differential Methylation, Noninvasive prenatal
diagnosis
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! Birth defects

2 Congenital malformation
® congenital anomaly

* Minor Anomalies
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> Chromosome Abnormalities
® Aneuoploidy
" Not a good set
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® Meiosis

° Mitosis

1% Homologous Chromosomes
1 Non disjunction
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2 Down Syndrome
13 Centers for Disease Control and Prevention
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