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About ATCC

§ Founded in 1925, ATCC is a non-profit organization 
with HQ in Manassas, VA, and an R&D and 
Services center in Gaithersburg, MD

§ World’s largest, most diverse biological materials 
and information resource for cells and microbes –
the “gold standard”

§ Innovative R&D company featuring gene editing, 
microbiome, NGS, advanced models

§ cGMP biorepository

§ Partner with government, industry, and 
academia

§ Leading global supplier of authenticated cell 
lines, viral and microbial standards

§ Sales and distribution in 150 countries, 
19 international distributors

§ Talented team of 450+ employees, over one-
third with advanced degrees
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• Application of mock communities in virome research

• Potential applications of standards in the detection of ongoing and future 
pathogenic human viruses: considerations from SARS-CoV 2
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Diversigen as part of OraSure Technologies

ORIGIN

LOCATION

PEOPLE

Houston, Texas - located in 
the heart of the Texas 

Medical Center

Highly talented and 
experienced staff, including 

12 PhD scientists

YEAR FOUNDED

2014
Operational since 

January 2015

MICROBIOME SERVICES
Metagenomic sequencing 

pipelines | Germ-free | 
qPCR | Project consulting | 

Bioinformatics

Microbiome Exploration | Microbial 
ecology, modeling, and dissection 

Therapeutic development | Policy and 
outreach | Education | Translation

Centre for Metagenomics 
and Microbiome Research 

(CMMR)
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Metagenomic studies focus on bacteria
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Why are viruses important?

Viral communities change in 
response to external factors 
(antibiotic-treatment, intimate 
contact and diet)

Viruses can be found throughout 
the body (gut, oral cavity, skin, 
bladder, blood, respiratory tract)

Viral profiles of stool can provide 
insight into diets (i.e., dairy product-
associated phage, plant pathogens)

Viruses, particularly phages, are 
estimated to outnumber bacteria by 
a factor of 10:1 in the human gut

Viral communities vary in the 
context of health and disease, 
even in the absence of known 
pathogens

New studies are shedding light on 
the ability of the virome to 
influence immune response

Virus-mediated approaches show 
promise in treating antimicrobial 
resistant infections

Virome may provide answers to 
microbially-mediated phenomena 
where bacterial studies have come 
up short
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Viruses are acquired from birth and modulated by diet
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Viruses in samples previously thought to be sterile
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Viruses in samples previously thought to be sterile
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Human viruses can predict disease risk
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Viruses can be used to treat diseases
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Ongoing and future applications of viral metagenomics

Identifying potential viral 
associations in unexplained 
illnesses

Veterinary medicine – identifying 
potential novel, emerging and re-
emerging pathogens

Natural history – what is present, 
where, and when?

Surveillance for zoonotic diseasesIdentifying viral associations as 
risk factors for disease

Identifying novel viral relationships 
with health and disease
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Biases in virome research

Sample collection

• Collection method
• Storage

•Temperature
•Buffer
•Freeze/thaw cycles

Processing

•Filtration/concentration
•Host nucleic acid 
depletion
•Nucleic acid recovery
•Amplification of nucleic 
acids
•Library prep

Sequencing

• Platform
• Sequencing depth

Bioinformatics

• In-silico host 
removal

• Assembly 
• Annotation tool

Virome pipeline
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q Control=No treatment
q C= Two consecutive centrifugation rounds at 3000×g

for 10 min
q 0.45=Filtered through 0.45um membranes
q 0.22=Filtered through 0.22um membranes
q I=Iodixanol cushion
q C+0.45+I=Centrifugation+Filtration+Iodixanol
q SISPA= Sequence-independent, single-primer 

amplification 
q MDA=multiple displacement amplification
q C+0.45+I+MDA=Centrifugation+Filtration+Iodixanol+

MDA

Biases in virome research - Processing
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Biases in virome research - Sequencing
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Biases in virome research - Sequencing
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Biases in virome research - Bioinformatics
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• The realization of including reference materials, such as mock 
communities, arose very recently

• In articles published in two important microbiome and microbiology 
journals in 2018, only 30% reported a negative control, and 10% reported 
the use of a positive control

• Mock communities can be used as positive controls 
• Are still not implemented on a regular basis
• Available through institutions, laboratories and commercial facilities
• Most are intended for microbiome analysis
• Very few have been developed for virome analysis

Mock communities in microbiome studies
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Viral mock communities (ATCC)
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Beta-testing ATCC viral mock community (nucleic acids)

Sample 
collection

• Nucleic acids (ATCC-MSA 1008)

Sequencing

• Viral RNA converted to cDNA
• DNA and cDNA are pooled
• Pooled library is amplified with a barcoded semi-random primer (virome library only) 
• Library prep (Nextera DNA Flex)
• Shotgun sequencing (NovaSeq 2X150bp)

Data 
Analysis

• Adapter trimming
• Host read alignment and filtering
• Bioinformatic analysis
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Beta-testing ATCC viral mock community (whole virus)

Sample 
collection

• Whole virus (ATCC-MSA 2008)
• Nucleic acid extraction (MagAttract)

Sequencing

• Viral RNA converted to cDNA
• DNA and cDNA are pooled
• Pooled library is amplified with a barcoded semi-random primer (virome library only) 
• Library prep (Nextera DNA Flex)
• Shotgun sequencing (NovaSeq 2X150bp)

Data 
Analysis

• Adapter trimming
• Host read alignment and filtering
• Bioinformatic analysis
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ATCC viral mock communities - MetaPhlAn2
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Viral metagenomics as a surveillance tool of SARS-CoV 2

https://www.cdc.gov/media/subtopic/images.htm

The availability of sequence libraries of varying depth 
allowed us to evaluate the effects of sequencing depth on 

virus detection and genome recovery

To confirm the ability to detect SARS-COV-2, we conducted 
multiple tests:

-Profiling known positive samples (NCBI SRA)*
-Profiling suspected negative samples (NCBI SRA)

Capabilities in SARS-CoV 2 detection reside in building a 
custom database with the virus sequence, as well as in the 

annotation tool used
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Profiling SARS-CoV2 positive and negative samples

The availability of sequence libraries of varying depth 
allowed us to evaluate the effects of sequencing depth on 

virus detection and genome recovery

To confirm the ability to detect SARS-COV-2, we conducted 
multiple tests:

-Profiling known positive samples (NCBI SRA)*
-Profiling suspected negative samples (NCBI SRA)

Capabilities in SARS-CoV-2 detection reside in building a 
custom database with the virus sequence and the 

annotation tool used
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Sequencing depth: 18.4 Gb
% of SARS-COV-2 genome recovered: 
100%
% Hominid reads in library (NCBI): 67%
Average depth of coverage: 105x

Sequencing depth: 8.90 Gb
% of SARS-COV-2 genome recovered: 
99.89%
% Hominid reads in library (NCBI): 60%
Average depth of coverage: 11.79x

Sequencing depth: 1.04 Gb
% of SARS-COV-2 genome recovered: 83%
% Hominid reads in library (NCBI): 56%
Average depth of coverage: 3.35x

The availability of sequence libraries of varying depth 
allowed us to evaluate the effects of sequencing depth on 

virus detection and genome recovery

To confirm the ability to detect SARS-COV-2, we conducted 
multiple tests:

-Profiling known positive samples (NCBI SRA)*
-Profiling suspected negative samples (NCBI SRA)

Capabilities in SARS-CoV-2 detection reside in building a 
custom database with the virus sequence and the 

annotation tool used

Sequencing depth affects genome coverage of SARS-CoV-2
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Application of standards in SARS-CoV-2 research
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Layering virome information onto 
metagenomic studies to provide 
new biological and clinical insights

Continued improvements related to 
collection, stabilization, extraction

New reagents and approaches

Application of viral standards moving forward 

Expansion of viral databases and 
surveillance activities

Viral standards for viral 
metagenomics and clinical 
applications will continue to evolve
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QUESTIONS?



ATCC Microbiome Research Solutions

40

Human Microbiome Research
§ Virome Standards
§ Site-specific Standards

§ Mycobiome Standards
§ Pathogen Detection Standards

Assay Standardization
§ Mock Microbial Communities
§ Spike-in Standards

Environmental Microbiome Research
§ ABRF-MGRG Standards

© 2020 American Type Culture Collection. The ATCC trademark and trade name, and any other trademarks listed in this publication are 
trademarks owned by the American Type Culture Collection unless indicated otherwise.

www.atcc.org/microbiome


