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Elucidation of the effects of ICSI on the offspring and establishment of methods to

prevent abnormalities caused by ICSI.
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abnormalities in mice.

Abstract

In vitro fertilization (IVF) and intracytoplasmic sperm injection (ICSI) are 2 major assisted reproductive techniques
(ARTs) used widely to treat infertility. Recently, spermatogonial transplantation emerged as a new ART to restore
fertility to young patients with cancer after cancer therapy. To examine the influence of germ cell manipulation on
offspring development, we produced F1 offspring by a combination of two ARTs, spermatogonial transplantation and
ICSI. Although F1 offspring appeared normal, F2 offspring produced by IVF using F1 sperm and wild-type oocytes
showed various types of congenital abnormalities, including anophthalmia, hydrocephalus, and missing limbs.

To understand the mechanism of congenital malformation of offspring, we performed the reduced representation
bisulfite sequencing method to verify the overall genomic methylation of germ cells. Our analysis identified 143
hypermethylated CpGs and 19 hypomethylated CpGs in the ICSI-F1 versus the control-F1 GS cells. Gene ontology
analysis failed to detect significant association with specific biological functions. Next, we sought examine the gene
expression profiles in developing placentas. RNA-seq analysis of placentas of 13.5 dpc ICSI-F2 and control-F2 revealed
that 36 genes were differentially expressed, with 14 downregulated genes and 21 upregulated genes for ICSI-F2 mice.
Gene ontology analysis revealed that most of these genes are related to immunological dysregulation or immune

response.



