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PB2764 - Ancient virome analyses of ancient individuals who lived in the
Japanese archipelago
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Ancient viral sequences have been discovered in historical samples such as bones, teeth, and
mummified tissues. Various ancient human pathogenic viruses have been discovered since the RNA of
ancient influenza viral was analyzed in 1997. Those ancient viruses help elucidate past pandemic
events and long-term viral evolution. However, the number of discovered ancient viruses has been
limited. Here, we analyzed whole genomic sequencing (WGS) data derived from ancient individuals
who lived in the Japanese archipelago for more than thousands of years to discover ancient viruses.
We conducted several bioinformatic analyses to detect the ancient viruses from WGS data: de novo
assembly to obtain longer sequences, contigs and reads alignment to known viral reference
sequences, metagenomic profiling, and non-homologous viral detection using CRISPR immunological
memories of host bacteria. Firstly, we recovered an almost complete sequence of Siphovirus contig89
(CT89) by assembling and characterized its genomic features. Based on its genomic characteristic, we
compared the ancient CT89 genomes and modern ones to comprehend the long-term evolution of the
CT89 virus. The result indicated that the most recent common ancestor of CT89 was around 7,900
years ago. We also detected five ancient viral sequences that did not show homology with modern
viral sequences. It might reflect highly diverged or extinct ancient viral genomes. Then, we
characterized ancient viromes of each ancient individual based on the reads alignment results and
metagenomic profiling. It revealed the differences between ancient and modern Japanese viromes,
and it might reflect the different dietary behavior of ancient people. Overall, our results suggested
that the ancient viral analyses might be useful for understanding the existence of viruses in the past
and long-term viral evolution.
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