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The embryonic cells at blastocyst stage derived from
carrier couples of beta thalassemia (c.7/8 +G and c.41/42 -CTTT)
were biopsied into 2 samples per embryo and amplified by DOPIify
(PerkinElmer Inc. Waltham, USA) and REPLI-g-MDA (QIAGEN,
Germany). DOPIify whole genome amplification (WGA) products
were used to identify the beta thalassemia mutation using PG-Seg
(PerkinElmer Inc. Waltham, USA) library preparation reagent and
analysis by NGS (MiSeq, llimina, USA). Miseq Reporter (llimina,
USA) and Integrative Genomics Viewer (IGV; UC San Diego and
MIT, USA) program were used to analyze beta thalassemia mutation
of NGS method. The second biopsied samples amplified with
REPLI-g-MDA were used to identify the beta thalassemia mutation
by DNA sequencing and STR analysis method (3500 Series Genetic

Analyzer, Applied Biosystems, USA).

c.7/8 +G mutation
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BACKGROUND AND AIMS

Beta thalassemia (HBB gene mutation) is the most common serious monogenic diseases in Southeast Asia. Carrier couple with HBB mutations can transmit
their mutations to their child who has a chance to get a severe form of beta thalassemia. Pre-implantation genetic testing for monogenic disease (PGT-M) can assist to
screen an unaffected embryo prior to implantation. This study aims to compare the efficiency of a next-generation sequencing-based (NGS) protocol for simultaneous
detecting of HBB gene mutations for PGT-M along with low-pass whole genome analysis of chromosome aneuploidies for PGT-A with conventional method (short tandem
repeat and DNA sequencing) for screening beta thalassemia mutations in embryos.
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RESULTS

Table 1 ¢.7/8+G and c.41/42 (—CTTT) mutation identified by NGS and DNA Sequencing + STR analysis

Total 10 blastocyst stage embryos were included in this
study. NGS method Iidentified 4 affected embryos with homozygous
mutation of ¢.7/8+G and 4 embryos that were carried c.7/8 +G mutation
(Fig 1). Moreover, It revealed 1 affected and 1 carrier embryos of c.41/42
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Figure 1 c.7/8+G mutation analyzed by IGV and DNA sequencing program
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Figure 2 c.41/42 (-CTTT) mutation analyzed by IGV and DNA sequencing program

CONCLUSIONS

Using NGS method reveals an advantage for simultaneously detecting the beta thalassemia for PGT-M along with chromosome aneuploidy screening for PGT-A
In a single biopsied sample and it also decreases ADO rate compared to the conventional method. Importantly, the embryos are no need to be biopsied into 2 samples
resulting in reduced the worst effect of biopsy on the embryos.
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