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Optimization of ultra-short cell-free DNA extraction method from pregnant women’s peripheral blood
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[ Abstract] Objective Ultra-short cell-free DNA (uscfDNA) is a recently identified form of ¢fDNA
with potential as a molecular biomarker for disease screening. The project aimed to optimise the
methods for extracting ¢fDNA from maternal peripheral blood, to effectively isolate and recover
uscfDNA. Methods Residual plasma samples and associated clinical data were collected from 135
pregnant women undergoing non-invasive prenatal screening (NIPS) between 12 and 37 weeks of
gestation at Shenzhen Longgang Maternal and Child Health Hospital between November 2021 and
August 2024, We optimised conventional extraction and recovery protocols using high-concentration
magnetic beads and alcohols to enhance ¢fDNA extraction efficiency. The combination of magnetic
bead-based extraction, organic solvent extraction, and ethanol precipitation improved purification
efficiency. Results Using these optimised methods, we successfully extracted uscfDNA from

maternal peripheral blood. The uscfDNA was characterised as predominantly single-stranded DNA
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fragments of approximately 50 base pairs, accounting for 21-96 % of the total cfDNA, with variation

observed among samples. Analysis of uscfDNA distribution across the genome revealed significant

enrichment in regulatory regions such as promoters. Conclusion

This study successfully extracted

uscfDNA by optimising the extraction and purification of ¢cfDNA, providing an improved approach

that could facilitate further research into uscfDNA in the perinatal field.
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