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About ATCC

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

An innovative global
partner for authentic

World’s premiere biological materials resource and standards i biomaterials,

development organization | _ ;l standards, and services
5,000 cell lines

80,000 microbes
Genomic & synthetic nucleic acids

Media/Reagents

ATCC collaborates with and supports the scientific community
with industry-standard biological products and innovative
solutions

Talented team of 485 employees; over one third with
advanced degrees




ATCC IVIicrbiI_gy Portfolio

The most comprehensive fully authenticated microbial collection:

>18,000 bacterial strains
3,000 human and animal viruses
Over 50,000 yeast, fungi, and protozoa
Nearly 1,000 nucleic acids
Featured product categories:

Respiratory health
Enteric diseases
Vector-borne pathogens (Zika, Dengue, Chikungunya)
Sexually transmitted infections
Research and Development programs:

Native and synthetic nucleic acids
Metagenomic standards (human microbiome)
Highly characterized MDR clinical isolates

Authenticated biomaterials for |
diverse applications 5 : Brand recognition:

Organizations and regulatory agencies specify ATCC cultures (I1SO, FDA, CLSI,
USP, USDA, ASTM, AOAC, and more)

Over 475 microbial cultures recommended as quality control reference strains

S Goldsmith and A Balish, CDC

ATCC




Community of Stakeholders in Assay Development

Global
Regulatory
Agencies

& Standards ‘_J

Standards Standards
Providers Organizations

'a

D)
Platform/Assay

ﬁ Developers
ATCC




Importance of Standards/Reference Materials for Assay Development

Key steps in assay development

Test Test Quality
development validation Management
e New Sensitivity, e Quality control
technologies specificity, * Proficiency
e Assay robustness, testing
definition and reproducibility
optimization *Variants




Microbiome and Molecular Diagnostics
Standards for Next-Generation Sequencing-

based Assays

Dev Mittar, Ph.D., Lead Scientist, ATCC
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~ Microbiome Research
: Importance of microbiome research and the need for
standards
Development of ATCC® Microbiome Standards
Using ATCC® Microbiome Standards to evaluate bias
Data analysis on the One Codex platform

Molecular Diagnostics

ATCC® Molecular Standards
Quantitative nucleic acids
Genomic DNA/RNA
Synthetic DNA/RNA
Development and quantitation of standards
Case studies using quantitated standards




Using Reliable Biomaterials as Controls

What is a reference material? Properties to consider
A material or substance, one or more of whose Fully authenticated
property values are sufficiently homogeneous
and well established to be used for the
calibration of a measuring system, the
assessment of a measurement procedure, or Avoid contamination or misidentification
for assigning values to materials (1ISO Reproducible results
15195:2003)

Characterized

Stable molecular profiles

Types of materials

Reference Material

Specimens such as stool, blood, etc. Representative Not a sustainable source

Mimics complexity of the whole Genetic stability; rare mutations are
genome difficult to obtain

Do not resemble the complexity of the
whole genome

Whole cells and genomic DNA

Synthetic nucleic acids Easy to design and synthesize




Standards for Microbiome Research

ATCC



Microbiome Research

A microbiome is defined as the totality of microorganisms and
their collective genetic material present in or on the human body
or in another environment.

The human microbiome is one of the major areas of research in
microbiology, with widespread applications in the area of human
health, personalized medicine, forensic analyses, and
environmental studies, etc.

PubMed

~36,949 total papers
~80% in the last 5 years

Start-up companies

24 new companies in 2016




Microbiome Research: Challenges & Need for Standardization

Author information » Copyright and License information e f

Assessing the Accuracy of Quantitative Molecular Microbial Profiling J
-

Optimizing methods and dodging pitfalls in microbiomey Focus on Metagenomics
Christopher E. Mason’ and Scott Tighe?

research
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ne problem: Different Data From the Same Sample

Relative Abundance ——

100%
90%
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70%
60%
50%
40%
30%
20%
10%

0%

Different DNA
extraction kits
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Different 16S
rRNA primers

Same sample for each experiment

Different
analyses




Microbiome Workflow, Biases, and Standardization

g Storage
e Handling

® Processing

Sample
Collection

VD

e Cell lysis

* DNA/RNA
recovery

e Quality & quantity

,]

C Primers

e Amplification
e Library prep

Library
Preparation

Sequencing

e Platform
e Chemistry
e Depth

-

e Algorithm
® Read quality
¢ Database

O Analysis challenges



ATCC Microbiome Standards: Mixed Mock Communities

Whole Cell Standards Genomic DNA Standards Bioinformatics Solutions
Lyophilized whole cells that Genomic DNA isolated from Access to One Codex to analyze
are quantified and mixed in individual strains; preparations quality control data from

equal proportions are quantified and mixed in microbiome standards

appropriate proportions

Assay development & End-to-end solution

optimization tools N
T




Selection Attributes for Strains

ATCC® No. % GC SULIuTCES Special Features Microbiome 16S rRNA GenBank ID
(Mb) Coples

10987™
15703™
35702™
BAA-816™
47077™
700926™
33323™
17029™
12228™
700610™
17978™
17982™
8482™
700392™
BAA-335™
33277™
11828™
9027™
BAA-1556™
BAA-611™

ATCC

Bacillus cereus
Bifidobacterium adolescentis
Clostridium beijerinckii
Deinococcus radiodurans
Enterococcus faecalis
Escherichia coli
Lactobacillus gasseri
Rhodobacter sphaeroides
Staphylococcus epidermidis
Streptococcus mutans
Acinetobacter baumannii
Actinomyces odontolyticus
Bacteroides vulgatus
Helicobacter pylori
Neisseria meningitidis
Porphyromonas gingivalis
Propionibacterium acnes
Pseudomonas aeruginosa
Staphylococcus aureus
Streptococcus agalactiae

35.2
59.2
30
66.7
37.5
50.8
35.3
68.8
31.9
36.8
39
65.5
42.2
38.9
51.5
48.4
60
66.6
32.8
35.6

5.42
2.09
6.49
3.29
3.36
4.64
1.89
4.60
2.56
2.03
4.34
2.39
5.16
1.67
2.27
2.35
2.56
6.26
2.82
2.16

Endospores former
Anaerobe

Spores former

Thick cell wall

Biofilm producer
Facultative anaerobe
Nuclease producer
Metabolically diverse
Thick cell wall
Facultative anaerobe
Filaments, capsule
Type 1 fimbriae
Anaerobe

Helix shaped
Diplococcus
Anaerobe, collagenase
Aerotolerant anaerobe
Facultative anaerobe
Thick cell wall
Serogroup B

Soil

Gut

Gut/soil
Gut/environment
Gut

Gut

Vaginal/gut
Aquatic
Skin/mucosa

Oral

Environment

Oral

Gut

Stomach/gut
Respiratory tract
Oral

Skin

Skin
Skin/respiratory
Vaginal/environment

[y
Y

N o BB BN N DNOOUGO WO N BN

NC_003909.8
NC_008618.1
NC_009617.1
NC_001263.1
NC_017316.1
NC_000913.3
NC_008530.1
NZ_AKVW01000001.1
NC_004461.1
NC_004350.2
NZ_CP009257.1
NZ_DS264586.1
NC_009614.1
NC_000915.1
NC_003112.2
NC_010729.1
NC_006085.1
NC_009656.1
NC_007795.1
NC_004116.1



Development of Whole Cell Standards

ATCC

ATCC Cultures Growth & Quantification Mix & Lyophilize

Authenticated and fully
characterized

Genome sequenced

Published in multiple
databases

ube-Fd: All Evants

(O] x]

CFU
Image cytometry
Flow cytometry

=

! ATCC

12601 25922 27
E Saccharomy {Escherichial | 853
Cerevisiae ‘aeruginosa
|STORE AT+ ISTORE AT * STORE AT +
‘EXP. 200511 {EXP. 20064

EXP. 2006-0!
LOoT # 195 LOT # 215 ‘LOT # 1937

Nt ————————e — — T

Store at 4°C

Ship at room
temperature

Mixed in even

proportions based on
number of cells

R .



Whole Cell Standards

o

Species (10) % Abundance h Species (20) % Abundance

Bacillus cereus 10% Acinetobacter baumannii 5%

Bifidobacterium adolescentis 10% Actinomyces odontolyticus 5%

ATCC® Clostridium beijerinckii 10% . ATCC® Bacillus cereus 5%

M SA—ZOOZTM Deinococcus radiodurans 10% |V| SA—2003TM Bacteroides vulgatus 5%

Enterococcus faecalis 10% Bifidobacterium adolescentis 5%

Escherichia coli 10% Clostridium beijerinckii 5%

Lactobacillus gasseri 10% Deinococcus radiodurans 5%

Rhodobacter sphaeroides 10% Enterococcus faecalis 5%

Staphylococcus epidermidis 10% Escherichia coli 5%

Streptococcus mutans 10% Helicobacter pylori 5%

Lactobacillus gasseri 5%

Neisseria meningitidis 5%

Porphyromonas gingivalis 5%

Propionibacterium acnes 5%

. g Pseudomonas aeruginosa 5%

Even amounts | 2x10° cells/organism | Lyophilized cells Rhodobacter sphaeroides o
Assay Optimization: DNA Extraction kits | Daily run controls for full-process monitoring Staphylococcus aureus i
Staphylococcus epidermidis 5%

Streptococcus agalactiae 5%

Streptococcus mutans 5%




Evaluation of DNA Extraction Methods Using Whole Cell Standards

Aliguot into 5 vials (200 pL)
and pellet cells (10,000xg for

Perform DNA extraction
or store the pellet (-20°C)

Reconstitute lyophilized
product in 1 mL PBS

10 minutes)
S N & S & & 100%
% o & O > O
15 o Q Q o S S
o v’mo v’mg v'q? vﬂg v'q'Q v’m 90%
0
2 RSN RN RSN
€ 10 80%
2
é ;\3 70%
o 57 8 o
< % 60%
z E
& (o)
.- ' 2 50%
v @ © 2 40%
DNA extraction kits %
< 30%
20%
10%
0%
Expected (MSA- Kit A Kit B Kit C

2003™)




Evaluation of DNA Extraction Methods Using Whole Cell Standards

ATCC® MSA-2002™ Percent of number of reads (Relative abundance) — shotgun metagenomic analysis

_____ species | Expected | __KitA | KB | __KitC

Acinetobacter baumannii 5.00% 2.50% 2.60% 6.19%
Actinomyces odontolyticus 5.00% 1.00% 1.01% 1.11%
Bacillus cereus 5.00% 8.85% 5.26% 5.38%
Bacteroides vulgatus 5.00% 18.25% 18.45% 5.87% D
Bifidobacterium adolescentis 5.00% 1.12% 0.99% 0.79%
Clostridium beijerinckii 5.00% 0.22% 0.21% 0.16%
Deinococcus radiodurans 5.00% 17.13% 18.80% 22.13%
Enterococcus faecalis 5.00% 2.04% 1.82% 3.52%
Escherichia coli 5.00% 1.67% 1.75% 3.37%
Helicobacter pylori 5.00% 0.39% 0.43% 0.07% D
Lactobacillus gasseri 5.00% 0.42% 0.38% 0.95%
Neisseria meningitidis 5.00% 1.05% 1.26% 0.92%
Porphyromonas gingivalis 5.00% 4.39% 4.60% 0.17% S —
Propionibacterium acnes 5.00% 1.50% 1.54% 1.47%
Pseudomonas aeruginosa 5.00% 12.39% 16.73% 16.12%
Rhodobacter sphaeroides 5.00% 5.00% 5.92% 8.76%
Staphylococcus aureus 5.00% 0.98% 0.83% 2.21%
Staphylococcus epidermidis 5.00% 0.89% 0.60% 1.73%
Streptococcus agalactiae 5.00% 2.35% 2.12% 3.64%

Streptococcus mutans 5.00% 17.88% 14.69% 15.45%




Development of Genomic DNA Standards

ATCC

ATCC Cultures Extraction & Quality Mixed in Even and
Control Staggered Proportlons

Authenticated and fully
characterized

Genome sequenced

Published in multiple
databases

Fluorescent dye-based
qguantification

Digital PCR

WGS on individual
genomes

Store at -20°C

Mixed in even or
staggered proportions
based on copy number




Development of Genomic DNA Standards

Species (10)

Bacillus cereus
Bifidobacterium adolescentis
Clostridium beijerinckii
Deinococcus radiodurans
Enterococcus faecalis
Escherichia coli

Lactobacillus gasseri
Rhodobacter sphaeroides
Staphylococcus epidermidis
Streptococcus mutans

ATCC

10% 4.48%
10% 0.04%
10% 0.45%
10% 0.04%
10% 0.04%
10% 4.48%
10% 0.45%
10% 44.78%
10% 44.78%
10% 0.45%

o

S ATCC®

Kr MSA-1000™
©

o

g)o ATCC®

00 MSA-1001™
8

(V)

10 Strains

~

>

ATCC®
MSA-1002™

ATCC®
MSA-1003™

y

20 Strains

Species (20)

Acinetobacter baumannii
Actinomyces odontolyticus
Bacillus cereus

Bacteroides vulgatus
Bifidobacterium adolescentis
Clostridium beijerinckii
Deinococcus radiodurans
Enterococcus faecalis
Escherichia coli
Helicobacter pylori
Lactobacillus gasseri
Neisseria meningitidis
Porphyromonas gingivalis
Propionibacterium acnes
Pseudomonas aeruginosa
Rhodobacter sphaeroides
Staphylococcus aureus
Staphylococcus epidermidis
Streptococcus agalactiae
Streptococcus mutans

Even amounts: 2x10° genome copies/organism
Staggered amounts: 2x10%— 2x107 genome copies/organism
Assay development, optimization, reproducibility, verification, and validation

5% 0.18%
5% 0.02%
5% 1.80%
5% 0.02%
5% 0.02%
5% 1.80%
5% 0.02%
5% 0.02%
5% 18.0%
5% 0.18%
5% 0.18%
5% 0.18%
5% 18.0%
5% 0.18%
5% 1.80%
5% 18.0%
5% 1.80%
5% 18.0%
5% 1.80%
5% 18.0%

R



Comparing 16S rRNA and Shotgun Analyses Using Genomic DNA
Standards

ATCC® MSA-1000™: Even Ratio ATCC® MSA-1001™ : Staggered Ratio
A A

[ \ [ \

W Bacillus cereus

W Bifidobacterium adolescentis

m Clostridium beijerinckii
Deinococcus radiodurans

W Enterococcus faecalis

W Escherichia coli

! B Lactobacillus gasseri

B Rhodobacter sphaeroides

B Staphylococcus epidermidis

B Streptococcus mutans

Expected (MSA- 16S rRNA Shotgun Expected (MSA- 16S rRNA Shotgun
1000™) 1001™)

100%

90%

80%

70%

60%

50%

Relative Abundance (%)

40%

30%

20%

10%

0%




Comparing 16S rRNA and Shotgun Analyses Using Genomic DNA
Standards

Percent of number of reads (Relative abundance)

— T | T |

Bacillus cereus 10.00% 5.94% 6.24% 4.48% 3.98% 1.49%
Bifidobacterium adolescentis 10.00% 10.90% 11.34% 0.04% 0.15% 0.08%
Clostridium beijerinckii 10.00% 7.94% 5.00% 0.45% 0.69% 0.11%
Deinococcus radiodurans 10.00% 10.36% 15.62% 0.04% 0.08% 0.10%
Enterococcus faecalis 10.00% 11.04% 10.76% 0.04% 0.13% 0.04%
Escherichia coli 10.00% 13.26% 14.60% 4.48% 10.06% 6.37%
Lactobacillus gasseri 10.00% 17.54% 8.90% 0.45% 1.17% 0.24%
Rhodobacter sphaeroides 10.00% 2.07% 10.25% 44.78% 14.32% 77.01% ¢
Staphylococcus epidermidis 10.00% 13.99% 6.88% 44.78% 69.01% 14.27% <+
Streptococcus mutans 10.00% 6.95% 10.40% 0.45% 0.41% 0.28%

ATCC



Comparing 16S rRNA and Shotgun Analyses Using Genomic DNA
Standards

ATCC® MSA-1002™: Even Ratio ATCC® MSA-1003™ : Staggered Ratio
A A

( \ ( \ B Acinetobacter baumannii

B Actinomyces odontolyticus

W Bacillus cereus

100%
Bacteroides vulgatus
90% W Bifidobacterium adolescentis
30% W Clostridium beijerinckii
B Deinococcus radiodurans
< 70% W Enterococcus faecalis
o W Escherichia coli
2 60%
s B Helicobacter pylori
_§ 50% W Lactobacillus gasseri
f.:, B Neisseria meningitidis
S 40%
© ° B Porphyromonas gingivalis
[}
= 30% B Propionibacterium acnes
Pseudomonas aeruginosa
20% Rhodobacter sphaeroides
10% W Staphylococcus aureus
m Staphylococcus epidermidis
0% W Streptococcus agalactiae

Expected (MSA- 16S rRNA Shotgun Expected (MSA- 16S rRNA Shotgun
1002™) 1003™)

W Streptococcus mutans




Comparing 16S rRNA and Shotgun Analyses Using Genomic DNA
Standards

ATCC

Acinetobacter baumannii
Actinomyces odontolyticus
Bacillus cereus

Bacteroides vulgatus
Bifidobacterium adolescentis
Clostridium beijerinckii
Deinococcus radiodurans
Enterococcus faecalis
Escherichia coli
Helicobacter pylori
Lactobacillus gasseri
Neisseria meningitides
Porphyromonas gingivalis
Propionibacterium acnes
Pseudomonas aeruginosa
Rhodobacter sphaeroides
Staphylococcus aureus
Staphylococcus epidermidis
Streptococcus agalactiae
Streptococcus mutans

5% 4.27% 4.94%
5% 6.40% 5.92%
5% 2.92% 1.90%
5% 9.74% 5.04%
5% 4.46% 6.15%
5% 3.77% 1.34%
5% 3.45% 8.64%
5% 4.99% 3.63%
5% 5.09% 6.96%
5% 7.99% 4.84%
5% 8.22% 2.97%
5% 7.12% 7.27%
5% 5.88% 6.61%
5% 4.51% 8.00%
5% 2.38% 7.94%
5% 0.63% 6.95%
5% 4.89% 1.91%
5% 6.37% 2.02%
5% 3.97% 3.21%
5% 2.93% 3.76%

ATCC® MSA-1003™

0.18%
0.02%
1.80%
0.02%
0.02%
1.80%
0.02%
0.02%
18.00%
0.18%
0.18%
0.18%
18.00%
0.18%
1.80%
18.00%
1.80%
18.00%
1.80%
18.00%

0.13%
0.05%
1.30%
0.05%
0.12%
1.95%
0.07%
0.14%
19.06%
0.28%
0.34%
0.20%
25.08%
0.16%
0.83%
3.44%
2.37%
29.62%
1.44%
13.39%

__Expected | 165 rRNA | _Shotgun | Expected | 165 rRNA | Shotgun

0.18%
0.03%
0.65%
0.02%
0.03%
0.50%
0.03%
0.02%
23.02%
0.17%
0.11%
0.25%
22.68%
0.29%
2.69%
26.58%
0.76%
7.30%
1.19%
13.48%

E R

E R

o



Evaluation of 16S rRNA Databases using the Genomic DNA Standard

RefSeq

OneCodex

QIIME

Expected (ATCC® MSA-1000™)

0% 20% 40% 60% 80% 100%

Expected (ATCC® MSA-1000™) QIIME OneCodex RefSeq
M Bacillus cereus 10.00% 16.66% 11.35% 19.90%
M Bifidobacterium adolescentis 10.00% 9.73% 6.96% 11.61%
W Clostridium beijerinckii 10.00% 18.63% 13.45% 22.68%
B Deinococcus radiodurans 10.00% 10.44% 7.20% 12.02%
W Enterococcus faecalis 10.00% 9.57% 6.89%
m Escherichia coli 10.00% 8.94%
W Lactobacillus gasseri 10.00% 25.34% 18.07%
M Rhodobacter sphaeroides 10.00% 0.67% 1.33% 2.22%
Staphylococcus epidermidis 10.00% 9.85% 1.74%
W Streptococcus mutans 10.00% 18.42% 13.08% 22.08%

0.02% 0.20% 0.46%




Evaluation of Different Bioinformatics Platforms and Databases for
Shotgun Analysis

OneCodex - ::_

RefSeq

Commercial _‘__'

Expected (ATCC® MSA-

1002™)
Expected (ATCC ° MSA-1002™) Commercial RefSeq OneCodex

M Acinetobacter baumannii 5.00% 0.87% 4.30% 4.63%
M Actinomyces odontolyticus 5.00% 43.01% 8.64% 7.15%
W Bacillus cereus 5.00% 2.34% 3.60% 3.48%

Bacteroides vulgatus 5.00% 5.38% 2.58% 5.61%
M Bifidobacterium adolescentis 5.00% 15.73% 4.89% 7.00%
M Clostridium beijerinckii 5.00% 2.37% 1.29% 1.58%
M Deinococcus radiodurans 5.00% 0.52% 8.76% 7.36%
W Enterococcus faecalis 5.00% 0.01% 1.30% 3.29%
M Escherichia coli 5.00% 5.37%
m Helicobacter pylori 5.00% 6.68% 5.37%
M Lactobacillus gasseri 5.00% 0.79% 3.95% 1.10%
B Neisseria meningitidis 5.00% 0.13% 9.23% 8.56%
W Porphyromonas gingivalis 5.00% 1.42% 9.10% 6.88%
W Propionibacterium acnes 5.00% 0.53% 2.54% 3.43%

Pseudomonas aeruginosa 5.00% 1.16% 10.44% 7.29%

Rhodobacter sphaeroides 5.00% 24.34% 10.93% 8.36%
W Staphylococcus aureus 5.00% 0.01% 1.51% 2.48%
W Staphylococcus epidermidis 5.00% 1.12% @ 2.74%
M Streptococcus agalactiae 5.00% 2.63% 3.82%
W Streptococcus mutans 5.00% 0.08% 5.74% 4.07%

ATCC' W Remaining 0.00% 0.12% 0.20% 0.42%




ATCC® Microbiome Standards: Controlled Reference Materials that
Mimic Complex Microbiome Specimens

DNA Extraction

Sequencing

ATCC®

ATCC® o Overall Score -
MSA-1000™

ATCC
MSA-1002™ 95%
True Positives: 100% | Relative Abundance: 86%
False Positives: 1

W/
70)

MSA-1003™

' ATCC®

ATCC®
MSA-2003™

MSA-2002™

o/

Whole Cell Standards

True Positives

'I O 0% Sample Composition
10 true positives detec

eeeeeee

[-18
Abun.dance 86%
10 organisms in

ATCC®
MSA-1001™

False

ici
haeroides

Positives 100% iiodcans

Clostridium beijerinekii

0 false pasitives (Remaining)

Genomic DNA Standards

Metadata WGS sequencing of MSA-1000™

16S rRNA and WGS Data Analysis

ATCC Order online at www.atcc.org/Microbiome



Standards for Molecular Diagnhostics
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ATCC® Molecular Standards: Genomic and Synthetic Nucleic Acids

Nucleic Acids Quantitative Genomic Quantitative Synthetic
Whole genome preparations Molecular Standards Molecular Standards
extracted from ATCC Genuine Whole genome preparations Synthetic DNA or RNA
Cultures® quantified using digital PCR preparations quantified using

digital PCR




ATCC Genomic Nucleic Acids

Whole genome preparations extracted from ATCC Genuine
Cultures®
More than 800 catalog items
Agarose gel electrophoresis to ensure integrity
Spectrophotometry to evaluate purity
PicoGreen® or RiboGreen® to calculate concentration
PCR to confirm functional activity
Sequence analysis of conserved genomic regions to confirm
species identity
Custom preparations available
DNA from bacteria, fungi, protists, and viral strains
RNA from viral strains




Quantitative Molecular Standards

Accuracy - Sensitivity

Qualitative Quantitative

Absorbance Nanodrop RiboGreen®

Digital PCR
260/280 260/280 PicoGreen® ClElIAS

.......

f - —

i r
=P VAV

Absolute quantification using digital PCR:

Allows for absolute quantification of nucleic acids

High precision and accuracy

Target-specific quantification

Copy number of individual genes

No need to generate cloned standards for standard curve




Quantification of NIBSC Working Reagents for HSV-1 and HSV-2 Using
ATCC Quantitative Molecular Standards

ATCC® No. Description

VR-539D™ Genomic DNA from Human herpesvirus 1 (HSV-1)
VR-540D™ Genomic DNA from Human herpesvirus 2 (HSV-2)
VR-539DQ™ Quantitative Genomic DNA from Human herpesvirus 1 (HSV-1)
VR-540DQ™ Quantitative Genomic DNA from Human herpesvirus 2 (HSV-2)
gPCR amplification plot using VR-539DQ™ Quantitation of the working reagent
Amplification
1 R 3 (n=3) (n=3)
1 -Standard

AB00 4 vz s e P P Ry ' =

CHSV-1:

1 - Negative Control :
1,1 J .............. ..............

RFU

00 F e .............. ......... 4

log,,(genome copies/ul)

HSV-1 HSV-2

Cycles NIBSC working reagents

Quantitative molecular standards can be used in gPCR assays for relative quantification of
unknown preparations

v




ATCC Synthetic Molecular Standards

Can be used as positive controls for:

Difficult-to-culture or unculturable strains
Strains requiring BSL-3 containment
Strains on the commerce control list

Advantages of synthetic nucleic acids:

Eliminate the need to culture microorganisms

Can be used in a BSL-1 facility

No shipping restrictions

Manufacturing under ISO 13485:2003

Quantified using Droplet Digital™ PCR

Useful for monitoring assay-to-assay- or lot-to-lot variation




ATCC Synthetic Norovirus RNA

VR-3234SD™ Synthetic Norovirus Gl RNA (NoV Gl)

VR-32355D™ Synthetic Norovirus GIl RNA (NoV Gll)

Salient features Applications

e Fully authenticated & * Generation of a standard
characterized curve for gRT-PCR

* Generated under ISO e Positive control for RT-PCR
13485:2003 assays

e Quantitative format * Independent standard for

e Compatible with several validation and verification
lab-developed and studies
commercially available e Monitor assay-to-assay
assays and lot-to-lot variation

e BSL-1 ready-to-use control * New assay development

e Stabilized RNA e Limit of detection studies

ATCC

2
e
o

CT values

290,000
240,000
190,000
140,000
90,000
40,000

-10,000

New Assay Development
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Quantification of WHO International Standards for HBV and HCV Using
ATCC Synthetic Molecular Standards
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Quantitative synthetic molecular standards can be used in
gPCR assays for relative quantification of unknown
preparations
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ATCC® Quantitative Molecular Standards

Blood-borne disease

*BK Virus

 Hepatitis B virus

 Hepaititis C virus

* Epstein-Barr virus

*Human
immunodeficiency
virus 1

«Human T-cell
leukemia virus

*Human
cytomegalovirus

« Varicella-zoster virus

* Neisseria meningitidis

ATCC

Gastro-Intestinal disease ©

* Astrovirus

* Cyclospora
cayetanensis

* Hepatitis A virus

* Hepatitis E virus

*Norovirus Gl

*Norovirus GlI

» Sapovirus

» Mycobacterium avium
subsp.
paratuberculosis

* Clostridium difficile

» Salmonella enterica
subsp. enterica
serovar Typhimurium

* Cryptosporidium
parvum

* Human Enterovirus
71

* Rotavirus A

» Entamoeba histolytica
* Enterococcus faecalis
* Escherichia coli

* Helicobacter pylori

* Streptococcus
agalacitae

Respiratory disease

*Human bocavirus

*Middle East
respiratory syndrome
coronavirus

*Human _
metapneumovirus

* Bordetella pertussis

* Mycobacterium
africanum

» Mycobacterium bovis

» Mycobacterium
talmoniae

* Mycobacterium
microti

» Mycobacterium
pinnipedii

» Mycobacterium
tuberculosis

* Streptococcus
pneumoniae

Sexually transmitted infections

 Hepatitis B virus

*Human
immunodeficiency
virus 1

*Human papillomavirus
16

*Human papillomavirus
18

*Human papillomavirus
31

*Human T-cell
leukemia virus 2
e Treponema pallidum
e Chlamydia
trachomatis serovar |
e Chlamydia
trachomatis serovar |l
e Chlamydia
trachomatis serovar |l
*Human herpesvirus 1
*Human herpesvirus 2
*Neisseria
gonorrhoeae

Vector-borne disease #%¢

» Chikungunya virus
*Dengue virus types 1-
4

 Eastern equine
encephalitis virus

* Plasmodium malariae

* St. Louis encephalitis
virus

»West Nile virus

* Yellow fever virus

Zika virus

*Borrelia burgdorferi

* Plasmodium
falciparum

* Yellow fever virus

Epidermal disease ¢

« Staphylococcus
aureus subsp. aureus

« Staphylococcus
epidermidis

« Streptococcus
pyogenes




LGC Metagenomics Control Material (MCM) for pathogen detection
ATCC® MSA-4000™

Developed in collaboration with LGC




ATCC® MSA-4000™

LGC METAGENOMIC
CONTROL MATERIALS

ATCC has partnered with the LGC
Group, the UK’s designated National
Measurement Institute for chemical
and bioanalytical measurements and
an international leader in the
laboratory services, measurement
standards, reference materials,
genomics and proficiency testing
marketplaces, to develop
metagenomic control materials for

clinically relevant pathogen detection.

Each product comprises genomic
DNA prepared from ATCC Genuine
Cultures® and quantitated using
Droplet Digital™ PCR.

Metagenomic Control Material for

Pathogen Detection

Assessing the accuracy of quantitative
molecular microbial profiling

National
Measurement
System

Download the paper 'Assessing the accuracy of quantitative molecular
microbial profiling' from the Multidisciplinary Digital Publishing Institute
website.

Authors: D. M. O'Sullivan, T. Laver, S. Temisak, N. Redshaw, K. A. Harris,
C. A. Foy, D. J. Studholme, J. F. Huggett

Reference: Int. J. Mol. Sci. 2014, 15(11), 21476-21491

The application of high-throughput sequencing in profiling microbial
communities is providing an unprecedented ability to investigate
microbiomes. Such studies typically apply one of two methods: amplicon
sequencing using PCR to target a conserved orthologous sequence
(typically the 16S ribosomal RNA gene) or whole (meta)genome
sequencing (WGS). This paper provides a comparison of the inherent
precision and bias of the different sequencing approaches.




Selection Attributes for Strains

Mb copies

17978™ Acinetobacter baumannii 0.10% 39.0 4.00 CP000521

700802™ Enterococcus faecalis 0.70% + 37.3 3.34 AE016830 4
700928™ Escherichia coli 1.40% - 50.6 5.23 AE014075 7
700721™ Klebsiella pneumoniae 14.40% - 57.1 5.32 CP000647 8
700532™ Neisseria meningitides 28.90% - 51.7 2.19 AM421808 4
47085™ Pseudomonas aeruginosa 0.30% - 66.6 6.26 AE004091 4
BAA-1556™ Staphylococcus aureus (MRSA) 0.70% + 32.8 2.87 CP000255 5
BAA-1718™ Staphylococcus aureus (MSSA) 14.40% + 32.8 2.87 AASB02000000 5
BAA-611™ Streptococcus agalactiae 2.90% + 35.6 2.16 AE009948 7
700669™ Streptococcus pneumoniae 28.90% + 39.6 2.22 FM211187 4
700924™ Streptococcus pyogenes 7.2% + 38.5 1.85 AE004092 6

ATCC

Assessing the Accuracy of Quantitative Molecular Microbial Profiling

Int. J. Mol. Sci. 2014, 15(11), 21476-21491; doi:10.3390/ijms151121476

2

-


http://www.mdpi.com/1422-0067/15/11/21476

Composition of Metagenomic Control Material

Species (11) % Abundance

Acinetobacter baumannii 0.10%

Enterococcus faecalis 0.70%

v Escherichia coli 1.40%

Klebsiella pneumoniae 14.40%

ATCC® Neisseria meningitides 28.90%
MSA-4000™ Pseudomonas aeruginosa 0.30%
Staphylococcus aureus (MRSA) 0.70%

Staphylococcus aureus (MSSA) 14.40%

Streptococcus agalactiae 2.90%

> Streptococcus pneumoniae 28.90%
Streptococcus pyogenes 7.2%

Staggered amounts: 2.5x103— 2x10° genome copies/organism

A_ Assay development, optimization, reproducibility, verification, and validation




Development of Standard

100% -
100,000.00 -
mBatch 1 _ _ N. meningitidis
10,000.00 - Batch 2 10% - y - S. pneumoniae
,5 S. aureus
% é K. pneumoniae
3 1,000.00 - £
8 g 1% - M S. pyogenes
g B S. agalactiae
100.00 - 5
e m E. coli
&
10.00 - 0% M E. faecalis
«F (\\’b @09 (\\’0 (\0 \\'be 09?’ (\ﬂ“\ W P. geruginosa
& S S & & ¢ .""” «\9\(\ @‘6@ i
@ ® & & < X | B A. baumannii
Q %.Q \{‘Q = S Q ™
Bacteria 0% ‘ ‘ ‘ ‘ ‘ ‘
Qubit ht qPCR dPCR WGS 165 B 165y
Measurement Method
Batch-to-batch production: Assessment of the metagenomic control
Evaluation using ddPCR™ material using different methods

el Assessing the Accuracy of Quantitative Molecular Microbial Profiling
ATCC Int. J. Mol. Sci. 2014, 15(11), 21476-21491; doi:10.3390/ijms151121476
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Assessment of Metagenomic Control Material

PCR-based Assays NGS-based Assays
100%
100%
W Staphylococcus aureus (MRSA) 90% W Neisseria meningitidis
90%
W Staphylococcus aureus (MSSA) W Escherichia coli
80% 80%
(]
W Streptococcus pneumoniae B Acinetobacter baumannii
70% 0%
0
W Streptococcus pyogenes W Klebsiella pneumoniae
60%
60% .
B Streptococcus agalactiae W Pseudomonas aeruginosa
0,
0% " Enterococcus faecalis o W Enterococcus faecalis
40% B Pseudomonas aeruginosa 40%
W Streptococcus agalactiae
30% W Klebsiella pneumoniae 30% m Streptococcus pyogenes
5 B Acinetobacter baumannii
20% 20% | Streptococcus pneumoniae
10% B Escherichia coli
° 10% B Staphylococcus aureus*®

B Neisseria meningitidis
0% 0%
Expected vs Observed (Digital PCR) Expected WGS 165




ATCC Microbiome Standards Portfolio (7 Products)

Collaboration

Preparation

ATCC®
Catalog No.

Number of
organisms

Importance

ATCC
Microbiome
Standards

Metagenomic
Control
Material for
Pathogen
detection

ATCC

Genomic
DNA

Whole cells

Genomic
DNA

MSA-1000™
MSA-1001™
MSA-1002™
MSA-1003™
MSA-2003™
MSA-2002™

MSA-4000™

Validate &
optimize
assays

10
10
20
20
10
20

11

Composition | Complexity
Even Medium
Staggered Medium
Even High
Staggered High
Even Medium
Even High
Staggered Medium
Daily run
controls

Mock microbial communities comprising
diverse strains selected on the basis of
diversity, genome size, GC content, Gram
stain, and other special features

Metagenomic control material encompassing
pathogenic bacterial species commonly
observed in clinical infections

Bundled
analysis



ATCC® Microbiome Standards

@ Ove ral | sco re -_— 97% Download Results

ATCC 95.8% of reads map to true positives in the control, while 0.2% map to false
True Positives: 100% | Relative Abundance: 91% | False Positives: 39% @ positives and 4.7% are unclassified

True Positives

Detection of organisms In the controf 'I O 0% @

Expand ¥
10 true positives detected (of 10 total)

Relative Abundance

Quaontification of arganisms in the control 91 % (2]

Bpand ¥ 10 organisms in control
Even Distribution Staggered Distribution | r5se positives
Bf organisms not in the control 9 9 % @
Epands 1 false positives
5
a
- ATCC® MSA-1002™
o T ® MSA- T
o breparation details & metodata WGS Seq uenci ng Of MSA-'I OD ™
~N
Expand ¥
Name Estimated Abundance
- Micrococcus luteus 17.07%
Pseudomonas aeruginosa 13.92% ‘
'E - Rhodobacter capsulatus 10.19% .
Q
! ATCC® MSA-1000™ Escherichia coli 9.87%
® ™
3 . ATCC® MSA-2003™ ATCC® MSA-1001 - Bacillus amyloliquefaciens 9.87% '
g Pseudomonas protegens 8.75% .
- Pseudomaonas putida 8.58%
Frankia sp. Ccl3 7.32%
| Burkholderia cenocepacia 5.16%
Bacillus cereus 4.49%
(Remaining) 4.79%

ONE CODEX




Disclaimers

The microbiome proof-of-concept data presented in this presentation
was generated by whole genome sequencing or amplicon sequencing of
the ATCC® Microbiome Standards using the Illumina® Platform. These
proof-of-concept datasets are available as examples on the One Codex
website along with additional metadata. The information supplied for
ATCC® Microbiome Standards on the One Codex website constitutes
neither a recommendation nor endorsement of specified methods or
materials. ATCC and One Codex do not guarantee identical results to
these proof-of-concept datasets when performing similar analyses.

© 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. lllumina® is a registered trademark of lllumina, Inc.
PicoGreen® and RiboGreen® are registered trademarks of Molecular
Probes, Inc. Droplet Digital™ is a trademark of Bio-Rad Laboratories.
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§ A Platform for Microbiome
§ Research & Application

ONE CODEX
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VP Marketing, One Codex
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One Codex — Background

» Leading bioinformatics platform for microbial genomics

* Best-in-class taxonomic & functional analysis of
metagenomic (WGS), 16S rRNA, etc.

» “Seguence to answer” —
data platform

« Software engineering with N
microbiology expertise == N T

"2 ONE CODEX
51 §



A Sample Microbiome Study

Sample Collection* Primary Analysis  Insight & Discovery

o 54 ONE CODEX
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ATCC® Microbiome Standards

20 Bacteria

10 Bacteria

| ATCC® MSA-1000™
| ATCC® MSA-2003™

y

ATCC

True Positives

Detection of organisms In the control

Relative Abundance

Quantification of organisms in the control

Expand ¥

False Positives
Detection of organisms not in the control
Expand ¥
Even Distribution

Staggered Distribution

adata

& metadata

ATCC® MSA-1002™

Overall Score - 97%

True Positives: 100% | Relative Abundance: 91% | False Positives: 39% @

100% °

10 true positives detected (of 10 total)

91% °

10 organisms in control

99% °

1 false positives

WGS sequencing of MSA-1001™

Download Results ~

95.8% of reads map to true positives in the control, while 0.2% map to false
positives and 4.1% are unciassiffed

e & ™
ATCC® MSA-2002™ AICES MAsdN

ATCC® MSA-1001™

54

Name

- Micrococcus luteus
Pseudomonas aeruginosa

- Rhodobacter capsulatus
Escherichia coli

- Bacillus amyloliquefaciens
Pseudomonas protegens

- Pseudomaonas putida
Frankia sp. Ccl3

| Burkholderia cenocepacia

Bacillus cereus

(Remaining)

Estimated Abundance

17.07%

13.92% ‘

10.19%
9.87% .
9.87% ’
8.75% ~

8.58%

7.32%

5.16%

4.49%
4.79%




Bioinformatics Workflow

ATCC

True Positives
Detection ojorgnmsms in the controf

[

Relative Abundance

Quantification of arganisms in the control

[

False Positives

Detection of organisms not in the control

[

Sample Metadata

Sample preparation details & metadata

I

Overall Score - 97%

True Positives: 100% | Relative Abundance: 91% | False Positives: 99% &

100% °

10 true positives detected (of 10 total)

91%°

10 organisms in control

99%°

1 false positives

WGS sequencing of MSA-1001™

Download Results +

95.8% of reads map to true positives in the control, while 0.2% map to faise
positives and 4.1% are unclassified

Positive

Input Data
(FAS110))

One Codex DB/
Targeted Loci DB

Organism
Abundances

Relative False
Abundance Positive
Score Score

xONE CODEX
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& app.onecodex.com M i [_—IT

x One Codex Sign Up

Sign in to your account

Email

Password Forgot?

Don't have an account? Click here to
register.



OME CODEX

ATCC

Microbiome Reference
Standards

You have no uses remaining.

Redeem Coupon

ATCC Microbiome Reference
Standards are mock microbial
communities for use as cantrols —
optimizing your metagenomics

Learn more »

workflows and microbiome research.

& app.onecodex.com

Welcome! You don't have any coupons for the ATCC Microbiome Standards. Please redeem the coupon e-mailed to you after your purchase.

Choose your ATCC product

Product Type

Sequencing

ATCC MSA-1000™

10 Strain Even Mix Genomic

Material

A mixture of nucleic acids isolated from ten
(10) ATCC Genuine Cultures® and prepared
with even relative abundance ratios. Order
now »

ATCC MSA-1002™

20 Strain Even Mix Genomic h
Material '
A mixture of nucleic acids isclated from
twenty (20) ATCC Genuine Cultures® and
prepared with even relative abundance
ratios. Order now »

ATCC MSA-4000™

Metagenomic Control Material for
Pathogen Detection

A mixture of nucleic acids from 10 species (11
strains) isolated from ATCC Genuine
Cultures® for clinically relevant pathogen
detection. Order now »

Whole Cell eI T TN

Shotgun 165

ATCC MSA-1001™

10 Strain Staggered Mix Genomic ™
Material

A mixture of nucleic acids isolated from ten
(10) ATCC Genuine Cultures® and prepared
with staggered relative abundance ratios.
Order now »

ATCC MSA-1003™

20 Strain Staggered Mix Genomic
Material

A mixture of nucleic acids isclated from
twenty (20) ATCC Genuine Cultures® and
prepared with staggered relative abundance
ratios. Order now »

Select an existing sample...

... or upload a FASTQ file

Drop a file here
or click to pick manually

u]

[

& Demo

Continue & Add Metadata



ATCC

Microbiome Reference
Standards

You have no uses remaining.

Redeem Coupon

ATCC Microbiome Reference
Standards are mock microbial
communities for use as controfs —
optimizing your metagenomics

workflows and microbiome research,

Learn more &

Choose you

Product Type

Sequencing

M-

10 Strain Even Mix Genomic

Material "

A mixture of nucleic acids isolated from ten
(10) ATCC Genuine Cultures® and prepared
with even relative abundance ratios. Order
MOW »

ATCC MSA-1002™

20 Strain Even Mix Genomic

Material IO

A mixture of nucleic acids isolated from
twenty (20} ATCC Genuine Cultures® and
prepared with even relative abundance
ratios. Order now »

ATCC MSA-4000™

Metagenomic Control Material for b
Pathogen Detection f‘{‘
A mixture of nucleic acids from 10 species (11
strains) isolated from ATCC Genuine

Cultures® for clinically relevant pathogen
detection. Order now »

10 Strain Staggered Mix Genomic
Material

lon e-malled to you after your purchase,

ct an existing sample...

& Dema

.. or upload a FASTQ file

A mixture of nucleic acids |solated from ten
(10) ATCC Genuine Cuitures® and prepared
with staggered relative abundance ratios.
Order now »

ATCC MSA-1003™

j“:
20 Strain Staggered Mix Genomic e
Material

Amixture of nucleic acids solated from
twenty (20) ATCC Genuine Cultures® and
prepared with staggered relative abundance
ratios. Order now »

Drop a file here
or click to pick manually

Continue & Add Metadata



< @ app.onecodex.com

MSA-1000.165.example.fast
9.9z

ONE CODEX & Demo

Choose your ATCC product Select an existing sample...

Product Type Whole Cell |‘r:: samples.. v

ATCC

Microbiome
Reference Standards

You have 1 uses remaining.

Redeem Coupon

ATCC Microbiome Reference
Standards are mock microbial
communities for use as controls
— optimizing your
metagenomics workflows and
microbiome research. Learn
more »

Sequencing

ATCC MSA-1000™

10 Strain Even Mix Genomic
Material

A mixture of nucleic acids isolated from
ten (10) ATCC Genuine Cultures® and
prepared with even relative abundance
ratios. Order now »

ATCC MSA-1002™

20 Strain Even Mix Genomic ,'\
Material

A mixture of nucleic acids isolated from
twenty (20) ATCC Genuine Cultures®
and prepared with even relative
abundance ratios. Order now »

ATCC MSA-4000™

Metagenomic Control

Material for Pathogen }
Detection

A mixture of nucleic acids from 10
species (11 strains) isolated from ATCC
Genuine Cultures® for clinically

relevant pathogen detection. Order
NoW »

Shotgun 165

ATCC MSA-1001™

10 Strain Staggered Mix
Genomic Material

A mixture of nucleic acids isclated from
ten (10) ATCC Genuine Cultures® and
prepared with staggered relative
abundance ratios. Order now »

ATCC MSA-1003™

20 Strain Staggered Mix
Genomic Material

A mixture of nucleic acids isclated from
twenty (20) ATCC Genuine Cultures®
and prepared with staggered relative
abundance ratios. Order now »

... or upload a FASTQ file

O Drop a file here

or click to pick manually

Continue & Add Metadata

60
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& app.onecodex.com

ONE CODEX

ATCC

Microbiome
Reference Standards

You have 1 uses remaining.

Redeem Coupon

ATCC Microbiome Reference
Standards are mock microbial
communities for use as controls
— optimizing your
metagenomics workflows and
microbiome research. Learn
more »

Choose your ATCC product

Product Type

Sequencing

ATCC MSA-1000™

10 Strain Even Mix Genomic

Material

A mixture of nucleic acids isolated from
ten (10) ATCC Genuine Cultures® and
prepared with even relative abundance
ratios. Order now »

ATCC MSA-1002™

20 Strain Even Mix Genomic ,\
Material

A mixture of nucleic acids isolated from
twenty (20) ATCC Genuine Cultures®
and prepared with even relative
abundance ratios. Order now »

ATCC MSA-4000™

Metagenomic Control

Material for Pathogen J
Detection

A mixture of nucleic acids from 10
species (11 strains) isolated from ATCC
Genuine Cultures® for clinically
relevant pathogen detection. Order
now »

Shotgun 165

C

A mixture of nucleic acids isolated from
ten (10) ATCC Genuine Cultures® and
prepared with staggered relative
abundance ratios. Order now »

ATCC MSA-1001™

10 Strain Staggered Mix
Genomic Material

ATCC MSA-1003™

20 Strain Staggered Mix

Genomic Material

A mixture of nucleic acids isolated from
twenty (20) ATCC Genuine Cultures®
and prepared with staggered relative
abundance ratios. Order now »

Select an existing sample...

| Find samples..

... or upload a FASTQ file

rop a file here

MSA-1000.16S.example.fast M@ nEIVETY

Continue & Add Metadata

MSA-1000.165.example.fast
9.9z
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ONE CODEX

ATCC

Microbiome
Reference Standards

You have 1 uses remaining.

Redeem Coupon

ATCC Microbiome Reference
Standards are mock microbial
communities for use as controls
— optimizing your
metagenomics workflows and
microbiome research. Learn
more »

Choose your ATCC product

Product Type

Sequencing

ATCC MSA-1000™

10 Strain Even Mix Genomic
Material

A mixture of nucleic acids isolated from
ten (10) ATCC Genuine Cultures® and
prepared with even relative abundance
ratios. Order now »

ATCC MSA-1002™

20 Strain Even Mix Genomic ,'\
Material

A mixture of nucleic acids isolated from
twenty (20) ATCC Genuine Cultures®
and prepared with even relative
abundance ratios. Order now »

ATCC M5SA-4000™

Metagenomic Control

Material for Pathogen J
Detection

A mixture of nucleic acids from 10
species (11 strains) isolated from ATCC
Genuine Cultures® for clinically

relevant pathogen detection. Order
now »

Shotgun 165

ATCC MSA-1001™

10 Strain Staggered Mix
Genomic Material

A mixture of nucleic acids isolated from
ten (10) ATCC Genuine Cultures® and
prepared with staggered relative
abundance ratios. Order now »

ATCC MSA-1003™

20 Strain Staggered Mix
Genomic Material

A mixture of nucleic acids isolated from
twenty (20) ATCC Genuine Cultures®
and prepared with staggered relative
abundance ratios. Order now »

62

Select an existing sample...

| upi

... or upload a FASTQ file

MSA-
1000.165.example.fast

UPLOADING...

CAMNCEL UPLOAD

Continue & Add Metadata

MSA-1000.165.example.fast
9.9z

ONE CODEX
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ATCC

Microbiome Reference
Standards
ATCC MSA-1000™

MSA-1000.165.example.fastq.gz
You have 1 uses remaining.

Redeem Coupon

® ATCC Standards =

ATCC Microbiome Reference
Standards are mock microbial
communities for use as controls —
optimizing your metagenomics

Learn more »

workflows and microbiome research.

Choose your ATCC product

Product Type

Sequencing

ATCC MSA-1000™

10 Strain Even Mix Genomic
Material

A mixture of nucleic acids isolated from ten
(10) ATCC Genuine Cultures® and prepared
with even relative abundance ratios. Order
now »

ATCC MSA-1002™

20 Strain Even Mix Genomic

Material O

A mixture of nucleic acids isolated from
twenty (20) ATCC Genuine Cultures® and
prepared with even relative abundance
ratios. Qrder now »

ATCC MSA-4000™

Metagenomic Control Material for
Pathogen Detection
v

A mixture of nucleic acids from 10 species (11
strains) isolated from ATCC Genuine
Cultures® for clinically relevant pathogen
detection. Order now »

i app.onecodex.com [

& Demo

Select an existing sample...

Whole Cell Genomic DNA v

Shotgun m [ MSA-1000.16S.example.fastq.gz "

ATCC MSA-1001™

10 Strain Staggered Mix Genomic
Material

A mixture of nucleic acids isolated from ten
(10) ATCC Genuine Cultures® and prepared
with staggered relative abundance ratios.
Order now »

... or upload a FASTQ file

ATCC MSA-1003™

20 Strain Staggered Mix Genomic
Material

A mixture of nucleic acids isolated from
twenty {20) ATCC Genuine Cultures® and
prepared with staggered relative abundance
ratios. Qrder now »

Continue with the selected
sample, or deselect it to upload
a new FASTQ file

Or enter detailed metadata
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Microbiome Reference
Standards

ATCC MSA-1000™
MSA-1000.165.example.fastq.gz
You hawve no uses remaining.

Redeem Coupon

ATCC Microbiome Reference
Standards are mock microbial
communities for use as controfs —
optimizing your metagenomics

workflows and microbiome research.

Learn more »

& app.onecodex.com

2+ What sequencing instrument was used?”

&

lllumina MiSeq

lNumina MiniSeq

lllumina NextSeq 500/550

lllumina HiSeq 2000

llHlumina HiSeq 2500

lllumina HiSeq X Ten

lon S5

lon S5 XL

lon PGM

|
|
|
|
|
‘ [llumina HiSeq 3000/4000
|
|
|
|
|

' - A=

%o completed

& Demo

IF
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ATCC MSA-1000™
MSA-1000.165.example.fastq.gz
You hawve no uses remaining.

Redeem Coupon

Standards

ATCC Microbiome Reference
Standards are mock microbial
communities for use as controfs —
optimizing your metagenomics

Learn more »

workflows and microbiome research.
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ATCC MSA-1000™
MSA-1000.165.example.fastq.gz
You hawve no uses remaining.
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Standards

ATCC Microbiome Reference
Standards are mock microbial
communities for use as controfs —
optimizing your metagenomics

Learn more »
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