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Representative example - Francisella tularensis’

 Pulled down Francisella tularensis using NCBI datasets tool

The National Center for Biotechnology Information (NCBI) has provided a central hub for various omics QC-datasets.py:

datasets for decades, offering invaluable, widely-used databases’. These resources have facilitated +  Accepts a multifasta, a folder of fastas or a zipped folder of fasta files formatted, in the same way the « Did initial filtering using gc-datasets to remove genome sequences:
numerous research projects by enabling easy access to quality-controlled omics data. However, with the NCBI datasets3 command line tool will provide collections of records in it + with too extreme a GC content (GC under 30% or over 35%)8
exponential increase in data submissions, maintaining the quality of these datasets has become

« Can interconvert between all three forms « Too many degenerate characters (in this case 1 or more degenerate characters)

increasingly challenging. This issue is compounded by the introduction of data from diverse sources, :iiggéggg‘éi%i;gizg}::gﬁzg;gimﬁ'g';'”F';C'_,'i*;?;ﬁ?_g:j*fzf,ga?%;,e'j%;-cfz;;:': S  asequence length more than 10% off the median sequence length, which can indicate assemblies with a lot of
Including corporate research outputs, synthetically derived sequences, and other non-traditional  Can filter out entries that have: Fﬁj?'f iy miss?ng regionsgor nflated Over_ac’ssembl od entr esq I

submissions, which can vary significantly in quality. - a specified amount of degenerate characters F e et s . that reference ‘plasmid

To address these challenges, our group has developed a suite of scripts designed to enhance the quality . unexpectedly extreme GC content e oo 1 o | | | |

control of genome sequences from the NCBI's nucleotide database. Our workflow can process multifasta . are n:n-restq . Reduce.d 155 initial entries down to 131 with reasons listed for various groups output as a file and
files, directories containing individual fasta files, or zipped directories provided by NCBI. The initial script | | summarized as shown to the left

filters genomes based on the presence of degenerate nucleotide characters, significant deviations in * have substrings to be fltered out gty » Next Sourmash and gettaxonomyfororgs.py is applied to the remaining fasta entries

genome length compared to typical entries, outlier GC content, or specific metadata keywords. * donot have substrings reference entries to be kept .

Clustersourmashresults.py then combine this information, clusters the records and give an initial

Sgccessful entries are then analyzed using the sourma§h tool tg calculate d!gtances for c;lustermg. are outliers in terms of sequence length overview of how the clusters look (on the left), with a threshold of t=1, and then a final taxonomy

Simultaneously, each sequence is assigned a taxonomic ID (taxid) at a specified level using the « Does initial filtering in a self-contained way such that, if the above issues are all that need to be labeling of the cluster (on the right) shown here:

MRItaxonomy package for Python. This facilitates further refinement based on taxonomic information, screened for, can be the beginning and end of workflow N

merged with the sourmash distances, to produce hierarchical clusters. The final script clusters genomes, 3" . - 177sts, s & . P
. . . R . . Sourmash: bk i

excluding or relabeling outliers within taxid-majority clusters based on a predefined distance threshold. | | | - " iiaasr, mampacs o

The resulting high-quality genome sets are then randomly subsampled without replacement, but  Well validated tool to take collections of sequence data, hash them (using something like sourmash ) | . iatas, . | oo

accounting for variability, ensuring a representative subset selected for each taxid. sketch dna -p k=31,scaled=100,noabund to generate sketches) and then compare those sequences oo

The tool composed of these constituent scripts allows researchers to rapidly and efficiently refine their (using sourmash compare) to get distances to easily do hierarchical clustering " C s . b SRt

datasets, minimizing time and effort while maximizing usability for various applications. The goal is to gettaxonomyfororgs.py : ) b L, ’ 0

provide end-users with a robust method for quickly enhancing the quality of genomes they download . Uses MRItaxonomy, an in-house python package leveraging the marisa-trie*S data structure, to very L - P

from NCBI and integrate into their bioinformatics analyses.

0 ’ 119856, subspecies ’

quickly assign taxonomic metadata, using very little hard drive space and RAM . ‘ « 1361656, o ra ‘e .

® 543737, strain

QC-datasets Workflow  Assigns NCBI derived taxids to fasta entries to eventually cluster sequences using taxonomic - e |
relationships ‘ S

clustersourmashresults.py :

multifasta NCBI formatted .zip folder of fastas « Combines the information from the last 2 steps to produce flat clusters labeled with taxids and other JE T s o s e s om

information
« Then subsetslectionbasedoncluster.py, uses this information, along with a goal to have no more than
 Has the capability to output a umap® representation of the clusters to allow manual inspection of the 10 representatives for each taxid by J J
clustering !
. . .  For each of the 4 clusters, drops entries that have taxids that clash with their majority taxid (though
 Saves all this metadata for each sequence in .tsv file

they could also be relabeled instead), where each cluster belongs to a sub-clade of Francisella

subsetselectionbasedoncluster.py: tularensis
folder of fastas . o . . . .
* Leverages the cluster metadata to go cluster by cluster and determine an identity for that cluster  Final result is a raw set of genomes (with 155 entries) is filtered to down to a very compact set of 71
using the majority taxid for that cluster records that has been selected to retain as much variability as possible, allowing further down stream
« Then either drops sequence entries or relabels their taxid, for sequences that started with a taxid analysis to be much more tractable

Apply Taxonomy labeling Get distance contrary to the cluster identity References
to individual records with « |f desired, due to an overabundance of sequences present in the dataset, random subsampling

matrix with
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The result is output as a tsv that retains the cluster and taxonomic information
Can be used to filter the original sequences to Contact Information

 have a small data footprint while retaining as much variability and sequence information as possible Alan Shteym an MRIGIobaI
» Be free of sequences that have suspect properties like very high GC or too many degenerate characters, as well _ _ - -

25 minimize misannotated sequeNces T.# (240)-361 4054. 65 West Watkins Mill rd.
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