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Biological Data

The good, the bad and the ugly data

Sequences

= The availability and reliability of microbial
. . . 10,000,000,000 Jun 15 2023 -
genome assemblies is essential for most GenBank: 239,017,893 |gs
microbiological research.

= Public databases have leveraged the .
scalability of crowd sourcing for growth, but
that quantity has come at a cost. 1,000,000

= Consequential data provenance policies,
data curation experts and more safeguards 10,000
may potentially mitigate these issues.
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Snapshot (https://www.ncbi.nim.nih.gov/genbank/statistics/)
June 2022

Database size is doubling in growth approximately every 18
months
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Data Impact
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Why it Matters
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The tension between genomic data reliability
and its traceability to source materials is a
growing area of concern that has significant
real-world impacts across multiple research
areas.

Yet public databases largely do not have these
requirements. This creates substantial risk in the
trustworthiness of individual genome
assemblies, and in aggregate, for several
important genomic database resources.

The need for well characterized quality
genomics data is crucial for life science
research. Laboratories often leverage publicly
available data as a cornerstone for their
experimental design.




Authentication Initiative

Standards for our Standards

Bacteria

" American Type Culture Collection e o et igeoms o oo
(ATCC) started an internal -
Authentication Initiative to address
this problem

= ATCC created the Genome Portal to
establish trustworthiness, reliability,
and accuracy of genome assemblies
associated with ATCC materials.
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= Currently, it includes high-quality
ATCC Standard Reference Genomes
(ASRGs) produced in-house by
ATCC directly from materials sourced
from ATCC'’s biorepository.
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Kmer phylogenies of all bacteria in the ATCC Genome Portal
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Database Standards

The Foundations of Good Data

= There is very high interest for us in

helping establish standards / _ D
= Databases underlie many studies, Experlr_nental
including those involving the L Design )
microbiome p N
Traceability and
Authenticity
N

Database
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Data Generation

The Sequencing Process in Brief

= Combination of laboratory techniques and

ATCC Biorepository | FASTQ Upload bioinform atiC tOOIS
Retrieval from — f (S '
° ATCC's collection ) § ONE CODEXA . .
a— | ‘ = Hybrid — lllumina plus Oxford Nanopore
(D) lorciucions.ac %( 222?2,'3?”2%? ac ina technoloai
& culturing and QC MASH, fastp, th‘Loné; SequenCIng eC no Ogles
\ ' . \ ' v _ M
( DNA Exiraction ) ,--‘ de novo Assembly ) LOng read for gOOd assemb“es
Isolati d QC of smms Unicycl ;
]ili[ o GC s UniCvCler - Short reads to ensure quality
' NGs tbraryPrep | | E AssemblyQC | = No single person can be an expert across
llumina and ONT CheckMm .
specific WGS kits One Codex the Tree Of Llfe
‘ v - [ » v :
'V‘ fexiGen sequencing Genome Annotation - Manual review combined with automated quality
‘V MiSeq, ONT GridION check
h 4 N\
[ § Raw NGS Data }_ ( (g) Technical Review |
« lllumina FASTQ Manual QC check
L « ONTFASTQ m prior to final release.

'

Assembly Release
Publication to ATCC

ATCC Genome Portal.

https://genomes.atcc.org {
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Why use hybrid datae

= Genome Assembly is a jigsaw puzzle

= |llumina reads can have trouble resolving edges and nodes (where contigs
overlap) which results in a “tangled” assembly

= ONT long-reads are used to resolve the connections between contigs with
more contextual information for the algorithm
- Repeats, inverted sections and a lot more
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The Genome Portadl
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Bacteria Total sequencing depth of both llumina and Nanopore
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Kmer phylogenies of all bacteria in the ATCC Genome Portal
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The content of the ATCC Genome Portal is
updated every month with new genome
assemblies

Materials are traceable, including entire
mock communities

Characterization of ATCC standards — you
know what you get in the tube

Looking for community suggestions — you
can request ATCC sequencing something in
the collection
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JOIN THE CHALLENGE

We invite researchers in academif and industry laboratories to submit proposals of your innovative research
using ATCC Next-generation Sequencing (NGS) Standards for a chance towin free vials. This research can span

any field of interest—human or environmental. The submission period will take place between August 15 -
September 23, 2022, so start submitting your proposals!

Submit your proposal at www.atcc.org/InnovationChallenge

Thank you

Questions?
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