The ATCC® Genome Portal

Authenticated Microbial Reference Genomes
with Data Provenance

Credible leads to Incredible”®

Nikhita P. Puthuveetil, MS; David Yarmosh, MS; Amy L. Reese, MS; Joseph R. Petrone, PhD; Corina Tabron, BS; Noah Wax, MS; Jade Kirkland, BS; James Duncan, MS; Samuel R. Greenfield, BS;
Robert Marlow, BS; Stephen King, MS; Scott V. Nguyen, PhD; John Bagnoli, BS; Briana Benton, BS; Jonathan L. Jacobs, PhD*
ATCC, Manassas, VA 20110

Publicly available microbial genomes are Table 1: Bacteria

commonly used in industry research for a variety

Laboratory Methods

ATCC Biorepository , FASTQ Upload T - O 57 —
of purposes. These data, however, are often poor Retrieval from ATCC's 1‘ 87 oNECODEX | B 103 095 10903728 175046 3288007
. ngn . . Chlorobiota 1 98.9 10,335,140 23,086 2,154,823
quality or lack critical metadata, which can lead to collection N Chlorofiexota 2 0.1 5498763 19260 3,646,753
] ] ’ , Cygnobacterlota 9 99.5 7,544,248 84,031 4,563,488
delays in research pProgress and increased costs. o\ Bioproduction & QC Trimming & QC Fosobactoncta = 095 1222522 222322 22(1)83%
® gx?go ATCC standara }( Contamination QC, Pesudomonadota s — —
In response, we created the ATCC® Genome culturing and QC MASH, fastp, FiltLong Sprochasta 23 094 1041140 202078 1801410
Portal: a regularly updated database of de novo . ’ memaogots ; 0 s s2gst  taosre
" DNA Extraction de novo Assembly Verrucomicrobiota 4 97.4 3,363,106 113,995 2,444,956
genome assemblies and annotations for microbes IHslc\)/:\e;\t/i%nD?\lnﬁ QC of Unicycler Table 2: Archaca
held in the ATCC collection. Currently, the ATCC
. y, . . [ ° Candidatus Thermoplasmatota 1 98.0 11,798,788 107,899 1,584,736
Genome Portal includes 3,118 genome assemblies NGS Library Prep W) Assembly QC Euryarchaeota 36 993 10538070 175,011 2,235,608
produced in-house by ATCC from materials !L‘,‘e";!ﬁi \7\?3302; Q- 822°<’§ﬁ”dex Tremoniec ‘13 s s wen 2niar
sourced directly from our biorepository. The otGon S _ A PR—— Table 3: Fungi
. extoen sequencing enome Annotation _ enome vg. % vg. Tota vg. Tota vg.
database currently provides references for 2,679 llumina NextSeq or Prokka & PGAP o e O Ve
. . . . . . scomycota . ,686, , 462,
bacteria, 243 viruses, 192 fungi, and 4 protists— oeq O onen — 7 - —
including genome assemblies for 1,007 type- [ Raw NGS Data Technical Review oble 4 Virtses
' ' lllumina FASTQ Manual QC check prior : o e D o -
strains. The content of the AlCC Genome Portal Is ONT FASTQ o fnal release I e
updated every month with new genome Pogovincota 3 — o 3383
. - , Uroviricota 1 83.6 721,327 n.a. 499,946
assemblies, and we aim to reach 10,000 D) Assembly Release |  Nkooioi (M oo m
authenticated genomes by 2025. Here, we https://genomes.atcc.org ¥ Publication to ATCC Duplornaviricota 13 9.5 1,025,127 na. 2,400
_ _ ATCC Genome Portal. Kitrinoviricota 12 98.2 1,741,737 n.a. 10,890
describe our standardized workflows, data ) Plsuircota - = _ I
diversityy, and recent comparative genomics Figure 2: Pipeline for end-to-end genomic data provenance. Source cossavinicota ° o1 1034691 na %290

highlights from the genome portal.

Each bacterium, fungus, and protist is sequenced
on both lllumina and Oxford Nanopore platforms;

materials were obtained directly from the ATCC® biorepository and tracked
through to the final assembly and genome annotation. Upfront culture
conditions varied depending on the species cultured, but downstream
process steps were performed using standardized protocols for DNA
extraction, library prep, sequencing, and bioinformatics. Each pipeline is
hosted on One Codex®.

Tables 1-4: Summary statistics for total number of de novo assemblies by
kingdom and phylum. Avg. % completeness is calculated by CheckM
(bacteria, archaea), BUSCO (fungi), and NCBI's Viral-Genomes Database
(viruses).
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the results of which are used to produce hybrid de
novo assemblies for each strain. Viruses are
currently sequenced using only lllumina
sequencing. Each assembly on the ATCC Genome
Portal includes metrics for sequencing quality,
assembly completeness, genome annotations, and
metadata such as antibiotic susceptibility, isolation
data, origins, and phenotypic data.
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Figure 3: Sequencing
depth of lllumina and
Nanopore.
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