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The immunogenicity of vaccines is thought to be influenced by the genetic background of vaccine
recipients. Therefore, we conducted a prospective cohort study involving 673 healthcare campus
staff, examining both humoral and cellular immune responses before and after vaccination.
Additionally, Keio University implemented the largest workplace vaccination program at any
domestic university, using the Moderna COVID-19 vaccine. As part of the AMED project, blood
samples were collected from 1,750 workplace vaccine recipients approximately six months after
vaccination, creating one of the largest biorepositories of vaccinated individuals in Japan.

Using this extensive dataset, we performed genome-wide association studies (GWAS) and HLA
analysis to investigate factors associated with the rise and subsequent decline in antibody titers
and cellular immune responses. As a result, we identified a novel genetic mutation in the HLA
region that contributes to the binding of a specific antibody. In particular, a mutation in the A gene
was found to be crucial for this binding. Consequently, we generated A-gene modified mice. These
genetically modified mice were administered both standard and mutant antibodies, allowing us to
observe the dynamics of the antibodies and their effects in vivo.

Going forward, based on these research results, we plan to cross-reference the Single Cell
analysis results of the T-cell receptor repertoire restricted by the HLA genotype with existing
databases. This will help narrow down the peptide sequences recognized during the production of
neutralizing antibodies after vaccination, providing valuable data for more effective vaccine design.
This research is expected to serve as fundamental data for personalized medicine in vaccines and
the development of next-generation vaccines.

Notes

Genre

Research Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=2023000013-20230051

BREZBAZZMERVRD MU (KOARA)ICEEE M TWA AV TUY OEHFIER. ThThOEEE, FLELEHRLRTECREL. TOERBEHFEELCELST
REENTVET, 5|ACHLE> TR, EFRELEZETLTIFIAEZ L,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

202449H30H

20234 ZHREEBS (FEFEME) mosmmssnss

Fig | EFHERHE e (SEEA (BE - EEEN)
WRARE fEBhEH 1,700+
K& = K4 (FEFE) Ho Namkoong

oiRE (HAGE
BEEZZPAFEIFR— M SREEINAIO0F7 7 F U REBEEERTFOREERENT

oesReE (RaR)
Functional analysis of host factors for COVID-19 vaccine immune response found in a large Keio University
cohort.
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[The immunogenicity of vaccines is thought to be influenced by the genetic background of vaccine recipients.
Therefore, we conducted a prospective cohort study involving 673 healthcare campus staff, examining both
humoral and cellular immune responses before and after vaccination. Additionally, Keio University
implemented the largest workplace vaccination program at any domestic university, using the Moderna
COVID-19 vaccine. As part of the AMED project, blood samples were collected from 1,750 workplace vaccine
recipients approximately six months after vaccination, creating one of the largest biorepositories of vaccinated
individuals in Japan.

Using this extensive dataset, we performed genome-wide association studies (GWAS) and HLA analysis to
investigate factors associated with the rise and subsequent decline in antibody titers and cellular immune
responses. As a result, we identified a novel genetic mutation in the HLA region that contributes to the binding
of a specific antibody. In particular, a mutation in the A gene was found to be crucial for this binding.
Consequently, we generated A-gene modified mice. These genetically modified mice were administered both
standard and mutant antibodies, allowing us to observe the dynamics of the antibodies and their effects in vivo.

Going forward, based on these research results, we plan to cross-reference the Single Cell analysis results of|
the T-cell receptor repertoire restricted by the HLA genotype with existing databases. This will help narrow
down the peptide sequences recognized during the production of neutralizing antibodies after vaccination,
providing valuable data for more effective vaccine design. This research is expected to serve as fundamental
data for personalized medicine in vaccines and the development of next-generation vaccines.
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