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Tight Association Discovered between  
Imitervirales and Their Microbial Eukaryotic 
Host Communities in the Arctic Ocean

Imitervirales is an order belonging to phylum  
Nucleocytoviricota, or so-called giant viruses. The micro-
bial eukaryotic community hosts various Imitervirales, and 
play an important role in marine ecosystem. To explore the 
association between them in the Arctic Ocean, we sampled 
microbial DNA from surface water of 21 stations during a 
cruise in the summer of 2018. Two types of water (NECS: 
northeastern Chukchi Sea; AS: adjacent seas) can be sepa-
rated according to temperature and salinity. In AS sites, 
eukaryotic community was strongly correlated with  
physicochemical factors, while in the oligotrophic NECS 
sites it showed a loose association (Fig. 1). In contrast,  
Imitervirales community were consistently correlated with 
eukaryotic community, and correlation coefficients were 
rarely influenced by environmental factors in both of NECS 
and AS sites (Fig. 1). At the individual amplicon sequence 
variant (ASV) level in all sites, positive associations (above 
37% eukaryotic ASVs and 25% Imitervirales ASVs) be-
tween Imitervirales and eukaryotic community were then 
discovered by co-occurrence analysis. These results sup-
port that Imitervirales community actively interacted and 
co-varied with eukaryotic community, even in the oligotro-
phic and homogeneous environment in the Arctic Ocean. 
This work has been published in Xia et al., Limnol. Oceanogr., 
2022, doi: 10.1002/lno.12086.

Figure 1. Mantel test result between microbial eukaryotic community, 
environmental factors, and Imitervirales community.

“Mamonoviridae”, a New Virus Family of the 
Phylum Nucleocytoviricota

Large DNA viruses of phylum Nucleocytoviricota are 
widespread in the ecosystems around the globe and show a 
great genetic and morphological diversity. Medusavirus is 
a group of viruses in this phylum, which was first repre-
sented by Acanthamoeba castellanii medusavirus J1 isolated 
from a hot spring. With the development of culture- 
independent techniques such as metagenomics, many relat-
ed viral genomes have been identified so far. However, the 
current taxonomy rank of medusaviruses is not officially 
defined by the International Committee on Taxonomy of 
Viruses. The creation of new taxonomic ranks is thus  
warranted to capture the diversity of this group of viruses. 
We assessed the morphological, genomic, and gene content 
similarities within the two isolated medusaviruses and 
compared them with other large DNA viruses. Our results 
show that medusaviruses clearly differ from members of 
other families in this phylum in terms of all used metrics. 
We thus propose to create the family “Mamonoviridae” 
within the phylum Nucleocytoviricota. This work has been 
accepted by the journal Archive of Virology.

Figure 2. Phylogenetic tree based on concatenated core genes of viruses 
of the phylum Nucleocytoviricota based on a maximum-likelihood frame-
work. Blue circles represent supports that passed confidence cutoff for 
branches. The red background color along branches and the star indicate 
medusaviruses.


