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1.   Evolution of SARS-CoV-2

Daichi Yamasoba, Izumi Kimura, Hirofumi Aso, 
Keiya Uriu, Yusuke Kosugi, Shigeru Fujita, Yuuka 
Masuda, Lin Pan, Naoko Misawa, Mai Suganami, 
Adam Strange, Naomi Ohsumi, Mika Chiba, Ryo 
Yoshimura, Kyoko Yasuda, Keiko Iida, Jumpei Ito, 
Kei Sato.

Severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) is a causative agent of coronavirus dis-
ease 2019 (COVID-19). SARS-CoV-2 emerged at the 
end of 2019 and has spread all over the world. In the 
last two years, more than 660 million people are in-
fected with this virus and more than 6.7 million peo-
ple died of COVID-19, meaning that COVID-19 is on-
going pandemic and a most urgent and crucial 
problem in the current human society. To proceed 
and accelerate COVID-19-releated researches in Ja-
pan, we launched a consortium, called “The Geno-
type to Phenotype Japan (G2P-Japan) Consortium” in 
January 2021. As of January 2022, more than 10 prin-
cipal investigators in Japan join this consortium and 
proceed fruitful collaboration. We aim to elucidate 
the virological characteristics of the SARS-CoV-2 var-
iants continuously emerging in the world.

2.   Evolution  of  gene  regulatory  network  driven 
by  hominoid-specific  endogenous  retrovirus-
es 

Jumpei Ito, Kei Sato

Mammalian germ cells stem from primordial 
germ cells (PGCs). Although the gene regulatory net-
work controlling the development of germ cells such 
as PGCs is critical for ensuring gamete integrity, sub-
stantial differences exist in this network among mam-
malian species, suggesting that this network has been 
modified during mammalian evolution. Here, we 
show that a hominoid-specific group of endogenous 
retroviruses, LTR5_Hs, works as enhancers in human 
in vitro-induced PGCs, PGC-like cells (PGCLCs). 
LTR5_Hs are preferentially bound by transcription 
factors that are highly expressed in PGCLCs (KLF4, 
TFAP2C, NANOG, and CBFA2T2), suggesting that 
these transcription factors contribute to the epigenetic 
activation of LTR5_Hs in PGCLCs. Comparative tran-
scriptome analysis between humans and macaques 
suggests that the expression of many genes in PG-
CLCs is upregulated by LTR5_Hs insertions in the 
hominoid lineage. Together, this study suggests that 
LTR5_Hs insertions may have finetuned the gene reg-
ulatory network in PGCs and coordinately altered the 
gene expression in PGCs during hominoid evolution.
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The aim of our laboratory is to expand the knowledge and methodology on virology, 
which were unable to shed light on by conventional experimental approach. To 
investigate the co-evolutionary relationship between viruses and hosts, we perform 
bioinformatic and molecular phylogenetic analyses as well as experimental virology. 
The interdisciplinary investigations based on experimental virology and other 
scientific fields/methods will pioneer a new science for deeply understanding 
infectious diseases.
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