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Workflow of large-scale population genome annotation

YAN Zhenlei, GUO Hongzhe *
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Abstract ; Genome annotation is the process of identifying functional components in a genome sequence, which can
directly assign biological significance to the sequence, thus facilitating the exploration and analsis of genome
functions. Genome annotation can help researchers understand the genome from three levels. The first is the
annotation at the nucleotide level, which mainly determines the physical locations of genes, RNA, repetitive
sequences. and other components in the DNA sequence, including specific location information such as transcription
initiation, translation initiation, and exon boundaries. At the same time, the difference in the variation frequency of
the variation in different populations can be obtained via annotation, which is the basis for the interpretation of the
phenotypic differences of different populations. The second is the annotation at the protein level, which mainly
interprets the possible functional abnormalities of genes or mutations, and evaluates the impact of the location of the
mutations in the genes and the types of mutations on protein changes. The third type is biological function/process
annotation, which mainly interprets the impact of different gene interactions on biological processes and pathways,
and can explain the impact of genes or regulatory elements on life biochemical processes or functions from the
perspective of systems biology. Since the completion of the Human Genome Project, countries across the world have
successively launched genome sequencing projects, completed detailed gene polymorphism maps of human genes,
and recorded annotation information such as variation distribution and frequency differences of different phenotypic
groups. Based on the existing knowledge of annotation databases, a highly accurate and efficient genome annotation
system for large-scale populations was developed, realizing fully automated functional annotation analysis and
calculation of large-scale population variation data, and further assisting future research on variation distribution of
population genetics and other aspects.
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