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Introduction
Virome and viral genomes reconstructed from metagenomes

Uncovering Earth’s 

virome

David Paez-Espino & Nikos

C. Kyrpides

Nature 2016 (DOE-JGI)

Virome:
metagenomes specifically 

targeting the viral fraction of 

environmental samples

IMG V/R v3, NAR 2021 (DOE-JGI)

Viral genomes reconstructed 

from metagenome: 

viral genomes reconstructed 

from bulk metagenomes

2021 
Metagenomic Gut Virus (MGV) 

2019 
Human virome database (HuVirDB) 

2021 
IMG V/R database (v3)

2020 
Gut Virome Database (GVD)

(Uses both methods)

2019 
Global Oceans Viromes (GOV) v2.0

- contain viruses from all 

environments

- keep updating 

constantly



Background

Virus Identification by a hybrid 

machine learning and protein 

similarity approach 

Anantharaman Lab, UW–

Madison, 2020

A multi-classifier, expert-

guided identifier

Sullivan & Roux Lab, OSU 

and DOE JGI, 2021 

A kmer based identifier by 

convolutional neural 

networks algorithm

Sun Lab, USC, 2020 

Virus binning by scaffold 

coverage effect size and 

nucleotide feature

Anantharaman Lab, UW–

Madison, 2022

Making whole genome gene-

sharing networks for distance-

based hierarchical clustering 

and taxonomy prediction 

Sullivan Lab, OSU, 2019 

Clustering and dereplicating 

microbial/viral genomes 

based on sequence identity

Banfield Lab, UC Berkeley, 2017 Checking the quality 

and completeness of 

viral genomes

Banfield Lab, UC 

Berkeley, 2017 

An integrated machine-

learning framework for 

host prediction

Roux Lab, DOE JGI, 2022

NCBI RefSeq

Virus genomes 

(NCBI)

VOG HMMs

(http://vogdb.org)

IMG/VR V3 high-

quality vOTUs with 

taxonomy assigned

(DOE IMG)

Databases for virus taxonomy classification

Tools for virus identification

Virus binning

Virus clustering

Quality Check

Host prediction

Lack of an 

integrated 

pipeline/wrapper

http://vogdb.org/


Workflow

Step 1 Three virus identifiers 

Step 2 Metagenomic reads mapping, 

virus binning, and quality check

Step 3 Cluster viruses into 

genus and species and 

assign taxonomy 

Step 4 Use iPHoP to predict 

hosts for viruses

Step 5 Summarize to obtain 

results and visualize virus 

statistics



Result layout

Organized 

intermediate folders

Results in ViWrap

summary folder

Results In virus statistics 

visualization folder



Summary and take home message

⚫ ViWrap integrates currently available tools/databases for both

comprehensive and stringent virus screening.

⚫ It is flexible for options of identifying methods, metagenomic reads, and

custom microbial genomes for various application scenarios.

⚫ It has a one-stop, user-friendly workflow and generates easy-to-

read/parse results.

• It can be used for various environmental settings, including natural, man-made, 

and human microbiome-related environments

• ViWrap is publicly available via GitHub 

(https://github.com/AnantharamanLab/ViWrap). A detailed description of software 

usage and result interpretation can be found on the website.

https://github.com/AnantharamanLab/ViWrap


Demonstration
Create the ViWrap conda environment

Get into the conda environment

Git clone ViWrap package and make it executable



Set up the conda environments

Demonstration



Set up ViWrap database

Demonstration

…

It takes several hours to complete, depending on the internet speed. While, it only needs to do once 

…



Demonstration
Test ViWrap

Test ViWrap run



Demonstration

Run ViWrap



Result

Demonstration
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