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Elucidation of immunokinetics and development of diagnostic modality

for congenital cytomegalovirus infection by antigen-specific T cell profiling

at single cell level
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IL7R, interleukin 7 receptor; CCR7, C-C chemokine receptor type 7;
GZMK, granzyme K; RPs, ribosomal proteins; HLA-II, class Il human
leukocyte antigen; MALAT1, metastasis associated in lung
adenocarcinoma transcript-1.
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CMV-specific T cells in hematopoietic stem cell transplant

Abstract

Congenital cytomegalovirus (CMV) infection is the most common congenital infection worldwide. Accurate
diagnosis of CMV infection during pregnancy has been difficult due to the presence of persistent IlgM. With the
recent development of single-cell analysis techniques, it has become possible to characterize in detail the activation of
immune cells and the antigens they recognize. In this study, we performed anti-CMV CDS8 T-cell single-cell analysis
to elucidate the immune dynamics of CMV infection during pregnancy and to develop diagnostic methods.Pregnant
women who visited the University of Tokyo Hospital between February 2019 and June 2021 were included in the
study. Blood samples were collected between 15 and 20 weeks of gestation. CD8 T cells against CM V-pp65 and CM V-
IE1 were isolated from the PBMCs and 10x single-cell RNA- sequence analysis was performed.Effector T cells were
predominant in the primary infection, whereas memory T cells were predominant in the past infection, and effector
fractions were also present in persistent IgM cases. Furthermore, the effector fractions with JUN/FOS activity and with
high HLA-Class II expression were found to be increased in primary infection. Furthermore, focusing on the recognized
CMV antigens, we found that CD8 T cells to IE1 were predominant in the primary infection, whereas CD8 T cells
responding to pp65, were predominant in the past infection.CMV-specific single-cell analysis revealed the cellular
immune dynamics of CMV infection during pregnancy. These findings are expected to lead to the characterization of
CD8 T cells in congenital CMV infection.
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