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专论与综述 

病毒宏基因组学研究进展 

徐志伟  魏云林  季秀玲* 
     650500 

摘  要：病毒宏基因组学是一种新的病毒组学研究手段，随着高通量测序技术的飞速发展，人们能

够从环境中快速发现、鉴定病毒基因组的组成并研究其特征。在过去的十年里，研究者们运用病毒

宏基因组学发现了许多新型病毒，增强了人们对不同环境中病毒组成、分布和多样性的了解。因此，

病毒宏基因组学已成为清晰描绘各种特殊环境中病毒图谱、了解自然界中病毒分布动态的有效工具。

本文主要从病毒宏基因组的概念、样品前处理和病毒总基因组提取方法、测序技术以及病毒宏基因

组的应用和发展前景方面进行概述。 

关键词：病毒宏基因组，环境微生物，高通量测序，新病毒鉴定 

Advances in viral metagenomics 

XU Zhi-Wei  WEI Yun-Lin  JI Xiu-Ling* 
Faculty of Life Science and Technology, Kunming University of Science and Technology, Kunming,  
Yunnan 650500, China 

Abstract: Viral metagenomics is a new approach to genomics research. With the rapid development of 

high-throughput sequencing technology, viral genomes from the environment can be quickly discovered, 

identified and described based on composition characteristics. In the past decade, many novel viruses have 

been discovered by viral metagenomics, enhancing the understanding of virus composition, distribution 

and diversity in different environments. Therefore, viral metagenomics has become an effective tool for 

clearly depicting the viral map in various special environments and understanding the distribution 

dynamics of viruses in nature. This article mainly summarizes the concept of virus metagenome, sample 

preparation and extraction method of virus total genome, sequencing technology, the application and 

development prospects of virus metagenome. 
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图 1  病毒宏基因组和其他微生物宏基因组样品处理流程 
Figure 1  Viral metagenomic and other microbial metagenomic sample processing procedures 
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表 1  来自纳米布沙漠病毒组 SEED 类别和相关基因的功能预测[24] 
Table 1  Functional prediction of SEED categories and related genes from the Namib Desert virus group[24] 
SEED  
SEED functional category  

 
Predicted genes in Namib hypolith metavirome 
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图 2  纳帕海病毒在科水平注释结果统计图 
Figure 2  Statistical chart of annotation results of Napahai virus at family level 
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3.3  动物疾病和肠道健康与病毒宏基因组学 
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表 2  病毒宏基因组学鉴定的病毒[32] 
Table 2  Viruses identified by virus metagenomics[32] 
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图 3  鸭肠道真核病毒相关序列的分类学分布[35] 
Figure 3  Taxonomic distribution of eukaryotic virus-related sequences in duck intestines[35] 
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4  前景与展望 
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