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[Abstract] Objective To explore the prenatal diagnostic strategy, molecular mechanism, and clinical prognosis
of a rare chimerism combined with a monogenic mutation, providing evidence-based insights for genetic counseling
and management. Methods A comprehensive workup was performed for a pregnant woman with an adverse
reproductive history. The strategy integrated ultrasonography, familial short tandem repeat (STR) analysis,
maternal DNA contamination testing, chromosomal karyotyping, chromosomal microarray analysis (CMA), and
Sanger sequencing. A literature review was conducted to analyze related characteristics. Results The result of
amniotic {luid karyotype analysis was 46, XY, and the maternal DNA contamination test was negative. STR
genotyping showed that the fetus’s chromosomes 13 and 21 presented a three-peak pattern (with a peak ratio of
2:1:1), and pedigree comparison confirmed that this result originated from 1 type of maternal allele and 2 types

of paternal alleles. CMA confirmed that the fetus had two 46, XY cell lines, each accounting for 50 % , which was
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identified as 46, XY/46, XY heterologous chimera. Sanger sequencing results confirmed that the fetus carried

compound heterozygous variants in the tetratricopeptide repeat domain 7A gene ( TTC7A). Ultrasonography

indicated that the fetus had multiple developmental abnormalities. Conclusion Combined application of STR and

CMA can effectively diagnose 46,XY/46,XY heterologous chimera. This chimera in the present case may have

originated from the parthenogenetic division of the mother’s germ cells to produce two ova, which then combined

with sperm (from the same father) with different Y chromosome genotypes to form two zygotes, followed by

embryonic fusion. Clinically, genetic counseling should be conducted in combination with the patient’s adverse

pregnancy and childbirth history and monogenic variant characteristics.
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