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Introducing today’s speaker
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Jonathan Jacobs, PhD
Senior Director, Bioinformatics / BioNexus Foundation Principal Scientist, ATCC

Dr. Jonathan Jacobs is the Senior Director of Bioinformatics at ATCC, where he leads 
the Sequencing & Bioinformatics Center and oversees the development of the ATCC 
Genome Portal, an authenticated reference genome database for ATCC materials. 
With over 20 years of experience in molecular genetics, bioinformatics, and 
microbial genomics, Dr. Jacobs has consistently worked to solve problems and 
create solutions across academia, government, and industry. His own research has 
included functional genomics of viral pathogenicity and fungal multi-drug resistance 
mechanisms, cell line engineering for biopharma and industrial microbiology, and 
developing metagenomics tools for biosurveillance of emerging infectious diseases.
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About ATCC

• 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, 20 
international distributors

• Talented team of 600+ employees, over 
one-third with advanced degrees

3

• 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
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Agenda
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ATCC® Genome Portal
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Download whole-genome sequences 
and annotations of ATCC® materials

Search for nucleotide sequences or 
genes within genomes

View genome assembly metadata 
and quality metrics

Access the Genome Portal at 
genomes.atcc.org/

Learn more about the Genome Portal at 
www.atcc.org/genomeportal 

5,500 Authenticated Microbial 

Reference Genomes
4,205 bacteria and archaea

439 viruses

352 fungi

4 protists

5,500 Authenticated Microbial 

Reference Genomes
4,205 bacteria and archaea

439 viruses

352 fungi

4 protists

>250+ new genomes 

released every quarter!

>250+ new genomes 

released every quarter!

One Codex is a registered trademark of Reference Genomics, Inc.

Full data provenance

Illumina and Nanopore data used for most 

assemblies

Standardized

• Laboratory quality metrics

• Bioinformatics quality metrics

• De novo genome assembly pipelines

• Genome annotations

Full data provenance

Illumina and Nanopore data used for most 

assemblies

Standardized

• Laboratory quality metrics

• Bioinformatics quality metrics

• De novo genome assembly pipelines

• Genome annotations

https://genomes.atcc.org/
https://www.atcc.org/genomeportal
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The discovery loop
How we generally do everything 
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Find data & 
materials

The (improved) discovery loop

7

Have an idea Plan experiments Do experiment Analyze results
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A common scenario…

Microbiologist

“I need to design a new 
assay for the detection 
of antibiotic-resistant 

bacteria.”

“I need to design a new 
assay for the detection 
of antibiotic-resistant 

bacteria.”

Find reference data 
(genomes, genes, etc.)

Find reference data 
(genomes, genes, etc.)

Plan your lab research 
and development

Plan your lab research 
and development

Get materials, 
controls, strains, etc.

Get materials, 
controls, strains, etc.

Unexpected resultsUnexpected results

Why?Why?
Design assay 

(bioinformatics)
Design assay 

(bioinformatics)

Research, development, 
validation

Research, development, 
validation
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controls, strains, etc.

Unexpected resultsUnexpected results

Why?Why?
Design assay 

(bioinformatics)
Design assay 

(bioinformatics)

Research, development, 
validation

Research, development, 
validation

Overlooked 
assumptions
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The (improved) discovery loop
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Have an idea Plan experiments
Find data & 
materials Do experiment Analyze results

• Use authenticated 
materials & data

• Verify the source & 
history of external 
data

• Know the risks of 
using unverified 
data

Use authenticated 
data to improve 
experimental 
planning

Use trusted data 
resources to discover 
new materials
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How trustworthy is that 
data?
A few stories to remember… 
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Authenticated, traceable, and reproducible?

12

Where do researchers turn to for “reference” genomes?

• NCBI - the de facto standard

• From 1982 to the present, the number of bases in 
GenBank has doubled approximately every 18 
months.

• Data submitted by thousands of labs, many with their 
own 

• laboratory protocols, 

• bioinformatics pipelines, 

• metadata curation preferences

• Very little human curation, mostly automated

• Highly variable quality

• Content is never retrospectively updated if methods 
or standards change

• NEVER authenticated by ATCC
National Center for Biotechnology Information. GenBank Statistics. NCBI. Published April 22, 2025. Accessed April 
22, 2025.  https://www.ncbi.nlm.nih.gov/genbank/statistics/ 
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1 in 12 scientists have falsified 
results within the last 3 years. [3]

1 in 12 scientists have falsified 
results within the last 3 years. [3]

1. Pettengill JB, et al. Interpretative labor and the bane of non-standardized metadata in public health 
surveillance and food safety. Clin Infect Dis 73(8): 1537-1539, 2021. PubMed: 34240118

2. Rajesh A, et al. Improving the completeness of public metadata accompanying omics studies. 
Genome Biol 22(1): 106, 2021. PubMed: 33858487

3. Gopalakrishna G, et al. Prevalence of responsible research practices and their potential 
explanatory factors: a survey among academic researchers in The Netherlands. MetaArXiv. 
Preprint, 2021. 

4. Retraction Watch database. https://gitlab.com/crossref/retraction-watch-data/-
/blob/main/retraction_watch.csv. Accessed April 22, 2025.

“over a quarter of foodborne 
microbiological samples in the public 
sequence database are missing key 

metadata attributes.” [1]

“over a quarter of foodborne 
microbiological samples in the public 
sequence database are missing key 

metadata attributes.” [1]

“35% of [sample] information is 
being lost between the 

publication to the [data] 
repository.” [2]

“35% of [sample] information is 
being lost between the 

publication to the [data] 
repository.” [2]

Over 5,000 research papers were 
retracted in 2024 alone… [4]

Over 5,000 research papers were 
retracted in 2024 alone… [4]

© 2025 American Type Culture Collection.  ATCC product identifiers marked with the TM symbol are trademarks owned by the American Type Culture Collection. 
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Falsified data was deposited in GenBank as early as 1995
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...graduate student “engaged in 
scientific misconduct by falsifying and 
fabricating research data in five 
published research papers, two 
published review articles, one 
submitted but unpublished paper, in 
his doctoral dissertation, and in a 
submission to the GenBank 
computer data base.” – The Federal 
Register, v62, n135 (1997)

...graduate student “engaged in 
scientific misconduct by falsifying and 
fabricating research data in five 
published research papers, two 
published review articles, one 
submitted but unpublished paper, in 
his doctoral dissertation, and in a 
submission to the GenBank 
computer data base.” – The Federal 
Register, v62, n135 (1997)

Office of the Secretary, Department of Health and Human Services. Findings of Scientific Misconduct. 
Federal Register 62(135): 37921, 1997.
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30 years later, it’s still being cited…

15

Perez-Becerril C, Evans DG, Smith MJ. Pathogenic noncoding variants in the neurofibromatosis and 
schwannomatosis predisposition genes. Hum Mutat 42(10):1187-1207, 2021. PubMed: 34273915

Office of the Secretary, Department of Health and Human Services. Findings of Scientific Misconduct. 
Federal Register 62(135): 37921, 1997.
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Falsified sequencing to support a false phylogeny

“The evidence indicates that Liu et al. (2017) 
published phylogenies that were not based on 
existing data but were fabricated to reflect 
preconceived ideas about phylogenetic 
relationships.” – Sangster & Luksenburg (2021)

“The evidence indicates that Liu et al. (2017) 
published phylogenies that were not based on 
existing data but were fabricated to reflect 
preconceived ideas about phylogenetic 
relationships.” – Sangster & Luksenburg (2021)

16

Sangster G, Luksenburg JA. Scientific data laundering: Chimeric mitogenomes of a sparrowhawk and a nightjar covered-up by forged phylogenies. 
Biochem Syst Ecol 96: 104263, 2021.
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Unfortunately, the data is still in GenBank…
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• Labeled as “UNVERIFIED,” but the 
sequence remains in GenBank

• And can be returned with a BLAST 
search

• GenBank record “comments” aren’t 
visible directly in BLAST results

National Center for Biotechnology Information. Sequence: KX585864.1. NCBI. Published April 22, 2025. Accessed April 22, 2025. 
https://www.ncbi.nlm.nih.gov/nuccore/KX585864.1 
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Intentional falsification is rare… but… what about accidents?

Breitwieser FP, Pertea M, Zimin AV, Salzberg SL. Human contamination in bacterial 
genomes has created thousands of spurious proteins. Genome Res 29(6): 954-960, 
2019. PubMed: 31064768

Over 2 million “accidents” might be something else…

Mukherjee S, Huntemann M, Ivanova N, et al. Large-scale contamination of 
microbial isolate genomes by Illumina PhiX control. Stand Genomic Sci 10: 18, 
2015. PubMed: 26203331

Steinegger M, Salzberg SL. Terminating contamination: large-scale search identifies 
more than 2,000,000 contaminated entries in GenBank. Genome Biol 21(1): 115, 
2020. PubMed: 32398145
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Poor quality genomes can result in misclassification

19

Multiple papers have found widespread misclassification based on 
sequencing data (examples below)

~7.8% of 
genomes 

misclassified 
at the species 

level

~7.8% of 
genomes 

misclassified 
at the species 

level

~4% at 
the genus 

level

~4% at 
the genus 

level

~7% of 
genomes 

misclassified 
at genus or 

higher

~7% of 
genomes 

misclassified 
at genus or 

higher

2020
2021

19

Bagheri H, Severin AJ, Rajan H. Detecting and correcting misclassified sequences in the large-scale public 
databases. Bioinformatics 36(18): 4699-4705, 2020. PubMed: 32579213

Bussi Y, Kapon R, Reich Z. Large-scale k-mer-based analysis of the informational properties of genomes, comparative 
genomics and taxonomy. PLoS One 16(10): e0258693, 2021. PubMed: 34648558
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Which reference? 9 and growing…

20

Acinetobacter baumannii (ATCC® 17978 )

National Center for Biotechnology Information (NCBI). Genome Data Viewer [Internet]. Bethesda (MD): National Library of Medicine (US), National Center for 
Biotechnology Information; [cited 2025 Apr 22]. Available from: https://www.ncbi.nlm.nih.gov/datasets/genome/?taxon=400667

• Unverified chain of custody.

• Growth conditions?

• DNA extraction methods?

• DNA sequencing platforms?

• de novo assembly methods?

How do researchers *know* which 
data set to use for their research?
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The NCBI “reference genome”

Which reference is the “right” reference? 

21

Recommended reading:
Artuso I, Lucidi M, Visaggio D, et al. Genome 
diversity of domesticated Acinetobacter 
baumannii ATCC 19606T strains. Microb 
Genom. 2022;8(1):000749. 
doi:10.1099/mgen.0.000749 

This figure depicting the traceability of A. 

baumannii ATCC 19606 was created by the 

ATCC bioinformatics team.  
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Comparison of ATCC® Genome Portal vs. RefSeq Assemblies
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AGP ATCC 19606

G
C

F
_0

1
9

3
3

1
6

5
5

52kb 
missing 
region

refseq assembly
• 52kb region missing, which includes 74 genes
• 51 are not found anywhere else in the refseq assembly
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Examples of other reliability issues

23

• Misclassification of type strains used in FDA-approved 
probiotic foods.

• Misclassification of control strains used by clinical 
microbiology labs for a widely used AMR testing platform.

• Different phenotypes for the “same” strains.

• Unknown history or chain-of-custody of materials or data.

• There’s no “track changes” with genome assemblies.

• Accidental mislabeling of files or rows in a table can lead to 
incorrect links between NGS data and metadata.
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The ATCC® Genome Portal
The only source for authenticated genome 
assemblies for ATCC® materials
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Our solution
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• Strains

• Derivatives

• Standards

• Reference 

materials

• Sequencing data

• Assembled 

genomes

• Annotated genes

Physical Repository
Authenticated 
Reference Data

Drive scientific advancement by providing the scientific community with 
high-quality, annotated whole-genome sequence (WGS) information 

traceable to ATCC®’s authenticated biological materials.
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Uncontrolled 
Public Data

Expert
Curated Data

Authenticated 
Reference Data

• Moderate to high risk
• Unknown quality
• Missing / non-standard metadata
• Often no data provenance

• Less risk
• Standardized metadata
• Improved reproducibility
• Often commercial

• Lowest risk
• Standardized laboratory methods
• Standardized bioinformatics methods
• Quality assurance (ISO 9001) 
• Traceable to materials in a biorepository
• Full data provenance
• Fully curated and authenticated
• Maximum reproducibility

Domain Focused
Public Data

• Moderate risk
• Improved metadata
• More limited scope

ATCC® Genome Portal
ATCC® Cell Line Land
ATCC® Genome Portal
ATCC® Cell Line Land

The arc of database quality in genomics

26
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Isolate NGS and BioinformationgDNA

Authenticated physical material coupled with 
reference-quality genome sequences

• Fully traceable and authenticated to ATCC® materials
• All genome assemblies produced in-house at ATCC® in an ISO-certified laboratory
• Fully traceable and authenticated to ATCC® materials
• All genome assemblies produced in-house at ATCC® in an ISO-certified laboratory

gDNA or gRNA 
extraction and 

QC

>80,000 
microbes in 

our collection

Growth and 
QC of isolates

Hybrid 
Sequencing
Illumina + 

Oxford 
Nanopore 

Technologies

QC, Assembly, 
and 

Annotation

Quarterly 
releases to 

ATCC® Genome 
Portal

27
Illumina is a registered trademark of Illumina, Inc. Oxford Nanopore Technologies is a registered trademark of Oxford Nanopore Technologies Limited.
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Comparison of ATCC® vs. NCBI RefSeq bacterial 
assemblies

>98% of our assemblies were more complete and of higher quality than RefSeq>98% of our assemblies were more complete and of higher quality than RefSeq

ATCC® 
Genome 

Portal 
strains

1,594
(1,993 RefSeq 
assemblies)

747
(novel 

assemblies)

366
(708 RefSeq 
assemblies)

ATCC® strains 
represented in 
RefSeq

28

Yarmosh DA, Lopera JG, Puthuveetil NP, et al. Comparative Analysis and Data Provenance for 1,113 
Bacterial Genome Assemblies. mSphere 7(3): e0007722, 2022. PubMed: 35491842
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Overview of our process

29
Illumina is a registered trademark of Illumina, Inc. Oxford Nanopore Technologies is a registered trademark of Oxford Nanopore Technologies Limited. VITEK is a registered trademark of BioMerieux, Inc.

Refer the expanded list of references in the Appendix at the end of the presentation:

1.Simão FA, et al. Bioinformatics 2015;31:3210–3212.
2.Parks DH, et al. Genome Res 2015;25:1043–1055.
3.Nayfach S, et al. Nat Biotechnol 2021;39:578–585.

7.Zimin AV, et al. Bioinformatics 2013;29:2669–2677.
8.Wick RR, et al. PLoS Comput Biol 2017;13:e1005595.
9.Fu P, et al. Brief Bioinform 2023;25:bbad444.

4.Palmer JM, Stajich J. Zenodo 2020.
5.Tatusova T, et al. Nucleic Acids Res 2016;44:6614–6624.
6.Bankevich A, et al. J Comput Biol 2012;19:455–477.
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Bacterial genome assembly

30

• All bacterial strains are sequenced on both sequencing platforms.
• NGS reads are trimmed and filtered, assembled using a pipeline built around Unicycler, and 

finally polished.
• Assembly QC is based on CheckM.
• Annotation is based on NCBI’s PGAP pipeline.

Bioinformatics 
Technical Review

Illumina is a registered trademark of Illumina, Inc. Oxford Nanopore Technologies is a registered trademark of Oxford Nanopore Technologies Limited.

Illumina +
ONT

Sequencing

Unicycler
CheckM + 

PGAP

Contig Filtration 
+ Classification 

via QUAST + 
Kraken2

Reads QC
Assembly 
Polishing

Read 
Classification via 

Kraken2

Contig 
Reorientation 
via dnaapler
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Virology genome assembly

31

• All viral strains are sequenced on Illumina.
• (soon) DNA viruses are also sequenced on ONT.
• Samples go through an in silico de-hosting against each respective genomes for the host cell line used to 

produce the virus.
• De novo assembly is based around the SPAdes assembler. 
• BLAST, VIGA, and CheckV are used for post-assembly QC.

Illumina is a registered trademark of Illumina, Inc. Oxford Nanopore Technologies is a registered trademark of Oxford Nanopore Technologies Limited.

Illumina
Sequencing

ONT
Sequencing

SPAdes

De-hosting 
via read 
mapping

VIGA 
Annotation +

CheckV

Expected
Species

Identification

Contig 
Classification via 

BLAST

Off-Target Hits

Reads QC

Bioinformatics 
Technical Review
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Microbial eukaryotes genome assembly
Fungi and Protists

• All microbial eukaryotic samples are sequenced on both 
Illumina and Oxford Nanopore

• Assembly pipeline is built around the MaSuRCA assembler
• Annotation is done using BUSCO and FunAnnotate 

Illumina is a registered trademark of Illumina, Inc. Oxford Nanopore Technologies is a registered trademark of Oxford Nanopore Technologies Limited.

Illumina +
ONT

Sequencing
MaSuRCA BUSCO + 

funannotate

Contig 
Classification via 

Kraken2

Reads QC Assembly 
Polishing

Expected
Species

Identification

32
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Our “white glove” genome assembly process

33

Manual 
Intervention

Standard
Assembly

Flye

Species-specific 
assemblers

Trycycler

No viral de-
hosting

Herpes 
Viruses

Recombinant
Adenoviruses

Organisms with high GC% 
or highly repetitive 

genomic regions

Protists

Sometimes, genome assemblies need some TLC, but for our group even this is 
documented and standardized.

Consultation with Internal & 
External Experts

Some recent examples:

Process 
exception is fully 
documented
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“Authenticated Genome”
1. Traceable authenticated materials
2. Documented methods (i.e., ISO)
3. Exceeds standardized quality metrics
4. Full end-to-end data provenance (from 

materials to data)

34
© 2025 American Type Culture Collection. ATCC product identifiers marked with the TM symbol are trademarks owned by the American Type Culture Collection.
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The ATCC® Genome Portal
Accessing our data
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If customers have purchased the physical product…
Download genome(s) with the lot number
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If customers have purchased the physical product…
Download genome(s) with the lot number
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If customers have purchased the physical product…
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Download genome(s) with the lot number
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If customers have purchased the physical product…
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Download genome(s) with the lot number
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If customers have purchased the physical product…
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Download genome(s) with the lot number
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If customers have purchased the physical product…

41

Download genome(s) with the lot number
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Access to the entire database…
…..purchase a Supporting Membership

42

$600 / $1,800

Explore our annual Supporting Membership opportunities

$2,400 / $7,200 Inquire

nextgen@atcc.org
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Access to the entire database…
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Programmatic access via our REST-API

44

https://github.com/ATCC-Bioinformatics/genome_portal_api

• Documentation 
available on GitHub. 

• Tutorials available on 
Google Colab. Open-
access assemblies 
available for testing. No 
Supporting Membership 
required.
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The ATCC® Genome Portal
Search, exploration, and analysis tools
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The ATCC® Genome Portal

46
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Browse for your data

47
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Fast sequencing search

48

https://genomes.atcc.org/sequence-search 

Search results are almost instantaneous!
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ATCC® Genome Portal: Reference Genome Details

49

Example: Acinetobacter baumannii (ATCC® 19606 )

Overview page

Genome browser

Find related genomes

View quality control data
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Download genome references

50

Directly from search results Download from details page

Two file formats for download:
1. FASTA files

• .fasta files are smaller and include only basic 
information and unannotated DNA sequence for 
entire genome.

2. GenBank files
• .gbk files are larger but include annotations for all 

known genes and rich metadata for the organism.

While both formats can be opened with a plain-text editor 
(i.e., Notepad), these files will often be thousands of lines 
long. They are intended to be imported into 3rd party 
bioinformatics software for data visualization.

We also have a REST-API for programmatic access to the 
ATCC® Genome Portal, including downloads. This is often the 
preferred approach by data scientists and bioinformaticians.
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Run a Discrepancy Report

51

This tool enables you to
• Compare your raw sequencing data to one of our 

reference genomes
• Get a standardized report
• Get standardized results (i.e., FASTA, VCF files, JSON 

files).

The tool runs on One Codex – our hosting partner.

One Codex is a registered trademark of Reference Genomics, Inc.
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Summary
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Recent publications ….

53

Nguyen SV, et al. The ATCC® Genome Portal: 3,938 authenticated 
microbial reference genomes. Microbiology Resource Announcements 
Epub ahead of print e0104523, 2024.

Benton B, et al. The ATCC® Genome Portal: Microbial Genome 
Reference Standards with Data Provenance. Microbiology Resource 
Announcements 10(47): e00818-21, 2021

Yarmosh DA, et al. Comparative Analysis and Data Provenance for 1,113 
Bacterial Genome Assemblies. mSphere 7(3): e0007722, 2022.
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Thank you!

54

Sequencing & Bioinformatics Center

Jonathan Jacobs, PhD
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