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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 premier biological materials resource and standards
development organization

- 5,000 cell lines

- 80,000 microorganisms

- Genomic & synthetic nucleic acids

- Media/reagents

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

Growing portfolio of products and services
Sales and distribution in 150 countries, 15 international distributors

Talented team of 450+ employees, over one-third with advanced
degrees
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= Challenges in microbiome research and the need for e
standards e

= The ATCC® Microbiome Standards portfolio /7, W&

= Quality control methods used to evaluate ATCC® Microbiome
Standards

= Applications of microbiome standards in research
= Bioinformatics analysis — One Codex

X Microbiome assay development
X Show the best data

X Recommend any specific assay, kit, protocol, or
instrument
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Microbiome Research

The microbiome field is rapidly moving toward translational
research pertinent to human health and disease, therapeutics,
and personalized medicine

ATCC



Challenges in Microbiome Research

16S rRNA Profiling Shotgun Metagenomic Sequencing

M Well-established method for analyzing bacteria M No primer bias

M Cost effective M Species- and strain-level identification

M Specific amplification M Can be used to identify any type of organism
Primer bias Expensive

Species- and strain-level identification not possible Background host DNA challenges

Can only be used to identify bacteria Bioinformatics challenges

viability ~

extraction*== """
amplification
depth

There is a need for controlled,
pre-defined, standardized
reference materials that can
help with assay development,
optimization, verification, and
quality control

ATCC



ATCC Microbiome Research Solutions

ATCC®
Microbiome
Standards

Genomic
DNA

Data Analysis
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* Cell lysis

* DNA/RNA recovery
 Quality & quantity
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» Amplicon vs non-amplicon
 Choice of primers
* Library preparation

-

—
* Platform

* Chemistry
* Depth
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* Read quality
* Algorithm

» Database
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Development of Mock Microbial Communities

Ability to lyse GC content
Aerobic/anaerobic

= ” Strain
lagnostic . .
criteria

Microbiome site

Assembled
genomes
. e 16S rRNA copy
Genome
complexity
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Development of Whole Cell Standards
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ATCC®
MSA-2002™

ATCC

15922
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Growth &
SIS I Quantification

Mix & Lyophilize o
Store at 4°C ‘
| |

Ship at room temperature . ATCC®
Mixed in even proportions MSA-2003™
based on number of cells

Authenticated and fully CFU
characterized Image cytometry
Genome sequenced Flow cytometry
Published in multiple

databases

Assay optimization | DNA extraction standardization | Daily run controls for full-process Even amounts | 2x108 cells/organism |
monitoring | Metagenomics | Metatranscriptomics | Metabolomics Lyophilized cells
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Development of Genomic DNA Standards

ATCC Cultures

Authenticated and fully
characterized
Genome sequenced
Published in multiple
databases

Extraction &
Quality Control

Fluorescent dye-based
quantification

Digital PCR

WGS on individual
genomes

Mixed & Frozen

Store at -20°C

Mixed in even or staggered
proportions based on copy
number

Assay development | Optimization | Reproducibility |

Verification | Validation | Limit of detection
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o ATCC® I ATcce ‘
Ll MSA-1000™ MSA-1002™
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% ATCC® ATCC®
o MSA-1001™ MSA-1003™
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10 Strains 20 Strains

Even amounts: 2x10% | Staggered amounts:
2x10% — 2x107 genome copies/organism
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ATCC® Microbiome Standards Portfolio

Mock Microbial Communities Site-specific Standards

Genomic DNA and whole cell standards Genomic DNA and whole cell standards
Even and staggered mixtures comprising Even mixtures of 6-12 strains

10 or 20 strains Bacterial strains prevalent in the oral,
Environmental and pathogen mixtures skin, gut, and vaginal microbiome

Bundled with bioinformatics analysis on the One Codex platform




Standards for Assay Optimization

‘ ATCC® Number of

MSA-1000™ Even Medium
, MSA-1001™ 10 Staggered Medium
Genomic
DNA
o MSA-1002™ 20 Even High Standards for
Mock Microbial assay
Communities development and
MSA-1003™ 20 Staggered High optimizr;ﬁon
MSA-2003™ 10 Even Medium
Whole Cells
MSA-2002™ 20 Even High
Metagenomic
Control for Genomic 15 4000 11 S (I
Pathogen DNA 99 P 9
‘ detection
Detection
MSA-3000™ 6 Even Low
ABRF-MGRG
Metagenomics Genomic ™ . Environmental
Reference DNA MSA-3001 10 Even Medium studies
Standards
MSA-3002™ 10 Staggered Medium

11 ATCC



Site-specific Microbiome Standards

ORAL MICROBIOME
* MSA-1004™ - Genomic DNA
« MSA-2004™ - Whole cells

SKIN MICROBIOME
* MSA-1005™ - Genomic DNA
« MSA-2005™ - Whole cells

GUT MICROBIOME
* MSA-1006™ - Genomic DNA
« MSA-2006™ - Whole cells

VAGINAL MICROBIOME
* MSA-1007™ - Genomic DNA
« MSA-2007™ - Whole cells

12

Site-specific microbiome standards comprise
normal and atypical flora representing specific
human microbiome sites

Genomic DNA Whole Cells

Even mixtures: 2x107 cells or genome copies/organism

Daily run parallel controls with organisms prevalent in
normal and disease states of the sites @

ATCC



QC methods used to evaluate ATCC® Microbiome Standards
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16S rRNA and Shotgun Analyses are Used in our QC Testing

ATCC® MSA-1002™ ATCC® MSA-1003™

v

A
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A

Even Mix Staggered Mix

100% W Streptococcus mutans

100%
009, W Streptococcus agalactiae

0
90% m Staphylococcus epidermidis

0,
80% 80% W Staphylococcus aureus

70% Rhodobacter sphaeroides
70% .
Pseudomonas aeruginosa
60% . . .

60% M Propionibacterium acnes
con 50% B Porphyromonas gingivalis
(]

Percent of reads

W Neisseria meningitidis
40%

Percent of Reads

0, . .
40% M Lactobacillus gasseri

30% . .
30% W Helicobacter pylori

20% W Escherichia coli
20% .
W Enterococcus faecalis
10%

10% W Deinococcus radiodurans

. 0% W Clostridium beijerinckii
0% Expected 16S rRNA Shotgun
Expected 16S rRNA Shotgun

Data from lllumina® MiSeq® (16S V1/V2 & shotgun) - One Codex Analysis @
ATCC



DNA Extraction is the Most Important Step

: -E.coli -P-aeruginosa -A.baumannii -S.epidermidis -D-radlodurans -S-aureus
3
S~ &0 ]
2
Selected £
- - - >
- 4 -]
individual — 6=
[ (U 30 7
strains S5
O 207
<< ..
pd
D 0 =
DNA extraction kits
Py m Streptococcus mutans
. ~° 100% m Streptococcus agalactiae
— 45+ e m Staphylococcus epidermidis
E‘ ()] o m Staphylococcus aureus
8) 8 80% Rhodobacter sphaeroides
M OCk Naw @© Pseudomonas aeruginosa
. . > 10 T 60% Propionibacterium acnes
micro b | al > E g ° = Porphyromonas gingivalis
= ® Neisseria meningitidi
- _Q g S
commun |ty ‘:‘,’ o 40% W [ actobacillus gasseri
® . ™ T 51 o B Helicobacter pylori
(ATCC MSA-2002 ) < = 20% B Escherichia coli
Z © m Enterococcus faecalis
(] o Ko 0% = ® Deinococcus radiodurans
J J J Y 0 u Clostridium bejjerinckii
¥ A o > e Q @) m Bifidobacterium adolescentis
& N R . .
© © © Q/{,@ & & & Bacteroides vulgatus
. . <<;\_Q . . ® Bacillus cereus
DNA extraction kits DNA extraction kits ® Actinomyces odontolyticus

B Acinetobacter baumannii @
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Quality Conftrol Challenges
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Oral Microbiome: Genomic DNA (ATCC® MSA-1004™)

20%
. B 15%
Accuracy and reproducibility 2w
— ()
were analyzed over two 5 .,
. e ()
different runs. 3 0o
ful 0
L Prevotella Veillonella Streptococcus Haemophilus Actinomyces Fusobacterium
melaninogenica parvula mitis parainfluenzae odontolyticus nucleatum
B Expected 16.7% 16.7% 16.7% 16.7% 16.7% 16.7%
Percentage of Reads R1 14.5% 18.6% 18.4% 15.7% 15.8% 17.1%
B Percentage of Reads R2 14.3% 18.3% 18.7% 15.5% 16.1% 17.0%
Oral Microbiome: Whole Cell (ATCC® MSA-2004™)
v 35%
2 30%
2 25%
. o« 20%
DNA was extracted with two 2 1%
. . . . . [ (o]
different kits. Variations in the 5 2% L — .
observed vs eXpeCted ratios & ’ Prevotella Veillonella Streptococcus Haemophilus Actinomyces Fusobacterium
were seen melaninogenica parvula mitis parainfluenzae odontolyticus nucleatum
m Expected 16.67% 16.67% 16.67% 16.67% 16.67% 16.67%
Extraction Kit A 16.67% 33.56% 3.14% 12.29% 18.67% 15.66%
m Extraction Kit B 21.42% 7.98% 2.92% 14.98% 32.47% 20.15% @
ATCC



Phylum-, Genus-, and Species-Level Taxonomy

17

Gut Microbiome: Genomic DNA (ATCC® MSA-1005™) & Whole Cell (ATCC® MSA-2005™)

Fusobacteria

8% T =

Bacteroidetes

e

Phylum Species

, . Bacteroides fragilis
ria Bacteroidetes
Bacteroides vulgatus

eilglelereicii i Bifidobacterium adolescentis

Genomic
D NA Proteobacteria

33%

Clostridium difficile

Firmicutes Enterococcus faecalis

Fusobacteria
7%

Bacteroidetes
16%

Lactobacillus plantarum

Enterobacter cloacae

s
Escherichia coli
Whole eris Helicobacter pylori
cells Protegfb Salmonella enterica

Yersinia enterocolitica

Fusobacteria Fusobacterium nucleatum

20% Taxonomic Analysis via 16S rRNA Assay (V1/V2 primers)

Expected Genomic Whole
DNA cell
8.33% 9.87% 5.43%
8.33% 9.87% 10.95%
8.33% 9.16% 12.05%
8.33% 8.96% 8.84%
8.33% 10.38% 12.01%
8.33% 10.70% 9.84%
8.33% 4.31% 5.33%
8.33% 6.54% 5.34%
8.33% 14.66% 15.33%
8.33% 3.09% 5.37%
8.33% 4.34% 2.44%
8.33% 8.11% 7.06%

iy
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Digital PCR to Determine Genome Copy Number

LGC METAGENOMIC
CONTROL MATERIALS

Relative Abundance

e, e a— 100%
A 77T ’ B Staphylococcus aureus*
ATCC has partnered with the LGC 90% .
Group, the UKCs designated National [ | Streptococcus pneumoniage
Measurement Instifute for chemical 80%
and bicanalytical measurements and ATCC® | Streptococcus pyogenes
an intermational leader in the 70%
. - ™ .

SR S T TR AT MSA-4000 W Streptococcus agalactiae
standards, reference materials. 60%
genamics and proficiency testing .
Mmaketplaces, o develop 50% B Enterococcus faecalis
metagenomic control materials for
clinically relevant pathogen detection. E 40% B Pseudomonas aerugin osa
Each praduct comprises genamic
DMNA prepared from ATCC Genuine 30% . .
Cultures® and quantitated using Staggered amounts: 2.5x103 — W Klebsiella pneumoniae
Croplet Digital™ PCR. 2x105 genome copies/organism 20% : ,

g_ . P . 9 ’ B Acinetobacter baumannii
Metagencmic Contral Material for (Quantlflcatlon bV dIQItal PCR) 10%
Bathogen Detection imizati ° ichi i

Assay development, optimization, B Escherichia coli

reproducibility, verification, 0%
validation, and limit of detection Expected WGS 165 rRNA ddPCR™ W Neisseria meningitidis

Method
e

*The percent relative abundance of Staphylococcus aureus includes both MRSA and MSSA. ATCC



Batch-to-batch Reproducibility (ATCC® MSA-1003™)
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ATCC® Microbiome Standards are Platform Agnostic

0.17

0.014

0.0011

0.0001

- Expected
+ MiSeq

* MinlON

20

0.000

1

® E xpected

& M iS eq

B pacshio

tion of reads (%)

MSA-1002™ (Even 20 strains)

® E xpected
*M\Seq(165V1—V2)

.ION-PGM(165V1-V2)

Data courtesy of Joan Wong, Pacific Biosciences and Dr. Pat Gillevet, George Mason University ATCC



Applications of ATCC® Microbiome Standards in research
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Run-to-run Assay Reproducibility on the lllumina® Platform

Shotgun Metagenomic Data (ATCC® MSA-3002™)

0.010%
0.100%
1.000%

10.000%

Percent of Reads (log)

100.000%

Organism

B Expected M Run-1 MWRun-2 ®Run-3

e

Data courtesy of Dr. Stefan Green, UIC (ABRF-MGRG) ATCC



Different lllumina® Sequencing Platforms

100%
90%
80%
70%
60
50%
40%
30%
20%
10%

0%

X

Relative Abundance (%)

23

Shotgun Metagenomic Data (ATCC® MSA-3001™)

Expected

MiniSeq™ MiSeq®
Sequencing Platform

NextSeq®

HiSeq®

W Enterococcus faecalis

W Staphylococcus epidermidis

B Micrococcus luteus

W Haloferax volcanii

m Halobacillus halophilus

W Bacillus subtilis
Pseudoalteromonas haloplanktis

W Escherichia coli

B Chromobacterium violaceum

W Pseudomonas fluorescens

iy

Data courtesy of Dr. Stefan Green, UIC (ABRF-MGRG) ATCC



Evaluation of ATCC® MSA-1003™ on PacBio® Sequel Platform

Percent of reads

16S rRNA (full-length) and shotgun (ATCC® MSA-1003™) ATCC quality control score (One Codex)

0.001
One Codex
0.01
True positives 100% 100% 100% 100%
p
0.1
REEINTS 95% 95% 97% 97%
) abundance
I ‘ | | False positives 100% 100% 88% 84%
10
Overall score 98% 98% 95% 95%
, SRR R S R & AN SN Y
O (O e Q D Q O S N \ O (\ 9
e(0\ '\&\0 ,@ Q}@\ &\gx q\° ) Q}\o o 0\03» & S & (\{x\ <§>5 \Qﬁ 6\“ &qo ‘\&g es& 0\*\
§ & ° P & W S &
és g—,(’ 0(\() \)(_)Q/ (JO(J 0(, .0((\ (,0 (") Q)OC \Q} C\?J ‘\0(0 & o \{_)( 0\6 K ((\0 06
\006' (0((\ go(' Q,Q‘O & \'{\6 \(\\\\0 000(’ 0\00(’ \00 Sc,‘?a (’5‘60 ‘?‘é\ (Jo(.l(', o\é &Q}O Q,{\Q *(,QfJ
0 0&\(\\\ X\\\\o & & o0 (_)\'()Q &Q& o « PRI RO (})06} &\(\06‘
(_)\.OQ B v Q;\‘\é ?‘(J
Organism
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Data courtesy of Dr. Joan Wong, PACBIO® ATCC



lon Torrent™ Data

100%

90%

80%

70%

60%

50%

Percent Reads

40%

30%

20%

10%

0%
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Shotgun vs 16S rRNA assay (V1/V2)

Expected

(ATCC® MSA-1000™)

Shotgun

Platform

16S rRNA

B Rhodobacter sphaeroides

B Enterococcus faecalis

B Deinococcus radiodurans

m Bifidobacterium adolescentis

W Staphylococcus epider midis

m Streptococcus mutans
Lactobacillus gasseri

u Escherichia coli

W Bacillus cereus

m Clostridium beijerinckii

Percent Reads

16S rRNA assay (V1/V2) reproducibility

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

(ATCC® MSA-1002™)

Expected

16S rRNA
Run1

Run

16S rRNA
Run 2

B Rhodobacter sphaeroides

| Bifidobacterium adolescentis

W Actinomyces odontolyticus

m Helicobacter pylori
Deinococcus radiodurans
Propionibacterium acnes

W Enterococcus faecalis

m Pseudomonas aeruginosa

W Acinetobacter baumannii

m Staphylococcus epider midis

B Neisseria meningitidis

m Staphylococcus aureus

W Streptococcus mutans

m Streptococcus agalactiae

B Porphyromonas gingivalis

m Escherichia coli
Lactobacillus gasseri

m Bacillus cereus

W Bacteroides vulgatus

Data courtesy of Dr. Pat Gillevet, GMU
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Metagenomic Analysis

Individual Genome Assemblies (ATCC® MSA-2003™)

Metagenomic binning plot

Sequencing coverage

Reference Genome
Bacillus cerous
Bifidobacterivm adolescentis
Clostricium bedferinckil
Deinoepcecus radiodurans
Enterocorcous faecalis

% Escherichia coli
Lactobacillus gasseri
Rhodobacter sphaeroides
Staphyiococeus epidermiois
Streptococeus mutans

0.151
2‘:}-
101
‘:p 0.10 -
o
o 0 #» &
ol m
@ =
= o
= o
o
—10- (.05
=701 d
0.00 1
-2 10 10 20 0

bh-tsne 1
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25 50 fis] 100

coverage @

Data courtesy of the Kwan Lab, School of Pharmacy, UW, Madison A.TCCP



Metranscriptomics Analysis

_y

bh_tsne

RNA Expression Profile (ATCC® MSA-2002™)

o _ Reference Genome
De novo metagenome binning of MSA-2002™ Mapping RNA to the MSA-2002™ metagenome Acingtobastar baumansi
Apfincmpcns ouontelicus
401 40 1 Bariius cerans
[ 4 ’ Bacteraides vuigalus
Bifidohanterium anolescantis

Clostridium baliarincki
Q Dainococous radindurans
i ' Enteroconnis Biocals

Eschenictia ool
20 1 Helicohacter pylar:
Lactobacills gasser
- MNeiszaria meningitcls

Porphyromonas qinghvilis
Propionibaciariym acnes
Praydpmonas asniginosa
Rhadabacter sphagraides
Staphplocoocus aurans
Staphyplocoous opidarmidis
Sirgpinenerus agalaciae
Slrepioeoccus midans
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¥

bh tsne
=

sqrt(RNA_coverage)
50
40
30
20
. : . ; 10
=20 0 20 40 =20 0 20 40 \ ]

bh_tsne x bh_tsne_x

Data courtesy of the Kwan Lab, School of Pharmacy, UW, Madison ATCC
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Expression Profiling of Individual Genome
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A. baumannii assembly and
functional annotation summary

Fraction assembled (%) 73.4
Length (Mbp) 3.75
GC (%) 39.1
No. contigs 184
N, (bp) 30,768
No. BGCs ot

Completeness (%) 97.8

Purity (%) 95.0
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Bioinformatics solutions
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ATCC® Microbiome Standards
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ONE CODEX

"N o e e e

ATCC

Tnea Posithvas

Cverall Score - 979%

Lt Bl "R | B AR 1 | R ot e B

Sl s -

100%*©
m e pirl s e pTed ol Tl
Refative Abundanoe
: 91% *
Tl = Timgawrir b el
Falze Padithees
L ey 9994
=3 ...
Sample Metadata
v £l WOS saquancing of MSA-1001™
EZIN
Name Estimated Abundamce
| Micrococous luteus 17.07%
Pseudomonas aeruginosa 13.92%
] Rhodobacter capsulatus 10.19%
Escherichia coli . S.ETH
| Bacillus amyloliguefaciens 987
Pseudomonas protegens B.75%

] Bseudomonas putida

Frankia sp. Ccl3

| Burkholderia cenocepacia

Bacillus cereus

[Remalning)

A58k
T.32%

5.16%
4.49%

4,70,
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OME CODEX

th

ATCC
Microbiome
Reference Standards

You hawve 1 uses remaining,

Redeem Coupon

ATCE Microbiome Reference
Sramdarals are mock micrabial
communities for wse as controls
— aptimizing youwr
metagenamics workflows and
micrabigme research, Learn
IFIGFE »

Choose your ATCC product

Product Type

Sequencing

ATCC MSA-1000™

10 Serain Even Mix Genomic
Material

A mixture of nucleic adds isolated from
ten {10) ATCC Genuine Cultures® and
prepared with even relative abundance
ratios. Order now =

20 Strain Even Mix Ganomic  #™ %,
Material

A mixture of nucleic acds solated from
bwenty (20) ATCC Genuine CulturesE
and prepared with even relatve
abundance raties. Order now =

ATCC MSA-4000™

Metagenomiec Cantral
Material for Pathogen
Detection

A mixture of nucleic adids from 10
species (11 strains) isclated from ATCC
Genuine Cuttures® for clinically
relevant pathogen detection. Order
NG »

Whaole Cell Genomic DNA

Shotgun 165

ATCC MSA-1001™

10 Strain Stagpered Mix

Genomic Material

A mbdure of nudeic acids isolated fram
ten {10) ATCE Genuine Cultures® and

prepared with staggered relative
abundance ratios. Order now =

ATCC MEA-1003™

20 5train Staggered Mix
Genomic Material

A mixture of nudeic acids isolated from
twenty (20) ATOC Genuine Cultures®
and prepared with staggered relative
shundanee ratios. Order now =

Select an existing sample...

... or upload a FASTQ file

rop a file here

WS A-1000, 165 exumple. fost [EARERTETLT

& Demo

Continue & Add Metadata




& apo.cnecodix som "

Control — M54-1000. 1 65.exomple. fastg. gz sl ATCC Microbiome Standard (165) »

o Overall Score - 89% G s s in gl GSeb S

True Positives: 100% | Relative Abundance: B6% | False Positives: 100% i

True Positives

Collapse
10 true positives detected [of 10 total]

Grganism # of Reads % of True Positives % Expeocted
Bucillers coreus 12049 595 10.00
Bifidabocterium adalescentis 9103 10.79 1000
Clostridium befferinckii &=n 18560 7.85 10,00
Deinococous rediodurans 12217 10.34 1000
Enterococcus foecolls 7357 10.90 10,00
Escherichio coli Prestnt 15892 1345 10.00
Loctobacills gussert 17793 17.57 10000

Relative Abundance

66%

10 organisms in control

Expared ¥

False Positives

100%°

0 false positives

Expand v




New microbiome standards in the ATCC pipeline
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Spike-in Standards for 16S rRNA Applications
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Development of recombinant E. coli strains that with a unique tag sequence

Controlled Spike-In Experiment

Popular regions 165 rRNA gene

. 2TF 104F A57F 515F
ECOIGSIRNA  “ovim T mEn AR mal DR Wwen Bem el e
(1,542 bp) - - -
V2R 515,."530[1 SDG;"EISR
l B E. coli 165 rRNA hypervariable regions
l Shuffled sequence
27TF 1049F 357F 515F - Uni theti
- = = - nlgue syntnetic sequence
€ coll6SRNATae "y A AN e
(829 bp) - - - Every primer pair will produce the same
VIR 519/530R  ROG/815R fragment length from both genomic and
synthetic sequences

l Insartion into the genome

E. coli genome -~---- N N -

20/20  19/20

Expected 20/20 20/20

Recovery of
bacteria
from mock
community

Percent Reads

27.82%
Percent Reads 16.24%
Mapped to
Unique Tag 583%
0.00% -
> © A %)
.{{9 Q/XQ Q,XQ Q,XQ
&K N N N
N NS NS N
Number of Cells Spiked into Mock
Community

ATCC



Mycobiome Standard
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Shotgun Metagenomics Assay
(Two different runs)

)
©
©
(O]
o
€
Fungal database and S % o Run 2
. . . = u n
bioinformatics & Y
analysis challenges? % mRun1l
m Expected

Organism ﬁ

ATCC



Virome Standard
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Composition of an ideal virome mixed mock cqmmunit_Y_ representing
structural diversity across multiple viral families

Viral Mock Community
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Virome Standard - Initial Dato

Human

. Maclintyre VR-539™ Vero cells 114,707
herpesvirus 1 1,989,037
RNA 188,848
Enterovirus A71 ™
(EV-A71) BrCr VR-1775 Vero cells
Influenza B B/Massachu VR-1813™ Embryonated
virus setts/2/2012 chicken eggs
Zika virus MR-766 VR-1838™ Vero cells
WA (TC VXTI 1 = Total m ATCC® VR-539™
_ _ iy one o \n. ™ ® \/B. ™
Rotavirus A B VR-2018 cells = ATCC® VR-1775 ATCC® VR-2018

m ATCC® VR-1813™ m ATCC® VR-1838™

DNA
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ATCC® Microbiome Standards Portfolio

Mock Microbial Communities Site-specific Standards Spike-In Standards New Products

» Genomic DNA and whole cell » Genomic DNA and whole cell * Recombinant strains with a unique » Genomic DNA and whole cell
standards standards DNA tag stably integrated into the mock communities representing:
* Even and staggered mixtures * Even mixtures of 6-12 strains chromosome * Virome
comprising 10 or 20 strains « Bacterial strains prevalent in the * Recombinant standards include « Mycobiome
« Environmental and pathogen oral, skin, gut, and vaginal the Gram negative and Gram
mixtures microbiome positive bacteria

Bundled with data analysis on the One Codex platform '




Disclaimers

© 2018 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,
MiniSeq™, MiSeq®, NextSeq®, and HiSeq® are trademarks or registered
trademarks of lllumina, Inc. Oxford Nanopore Technologies and MinlON® are
registered trademarks of Oxford Nanopore Technologies Limited. lon Torrent™
Personal Genome Machine™ are trademarks of Thermo Fisher Scientific.
PacBio® is a registered trademark of Pacific Biosciences of California, Inc.
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Questions?

Credible Leads to Incredible™
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