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Differentiation of Mouse Blastocysts with Differential

Hatching Outcomes

MA Meixiang, WU Yulin, BAHEDAXI Adali, LIU Yaheng,
AYISHUAKE Duishanbieke, AN Liyou

(Xingiang Key Laboratory of Biological Resources and Genetic Engineering, School of Life Science and
Technology, Xingiang University, Urumgqi Xingiang 830017, China)
Abstract : Current research has significantly enhanced our understanding of the developmental trajectory of
mammalian zygotes as they transition into blastocysts. However, the mechanisms governing the differentiation
of blastocysts during the hatching phase leading to pre-implantation remain poorly defined. At the blastocyst
stage, embryos can either successfully hatch or fail to do so. This study sought to explore the developmental
variations between these two hatching outcomes. Through transcriptome analysis, we uncovered distinct gene
expression patterns during the transition from expansion to hatching. Our results indicated that during the
hatching process, 1 433 genes were upregulated, while 743 genes experienced downregulation. Importantly, in
instances where blastocysts did not hatch, the regulation of the upregulated genes was significantly suppressed.
The differentially expressed genes between hatched and non-hatched blastocysts are involved in critical biochemical
pathways, including immune and inflammatory responses, cell differentiation, and apoptosis, et al., suggesting their
potential importance in maternal-fetal recognition and implantation. Furthermore, qPCR analysis corroborated
the transcriptome findings, revealing that in hatched blastocysts, genes Podzl, Lamal, and Ptk2b were upregulated,
whereas Pramell7, Amigo2, and Pramel31 were downregulated. These results imply that the specific patterns of
gene expression in mouse blastocysts during the hatching process are pivotal in determining their hatching fate,

and are closely associated with the development of embryonic implantation capability.
Key words : mouse blastocyst; incubation outcome; gene expression; metabolic pathway
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