BV-BRC Test Report

A5. Service — Comprehensive Genome Analysis - Bacteria

Item to test | Comprehensive Genome Analysis Service using bacterial reads sets and contigs

URL https://www.bv-brc.org/app/ComprehensiveGenomeAnalysis

Prerequisite

s Bacterial read files and contig files in the workspace

https://www.bv-brc.org/docs/quick_references/services/
comprehensive_genome_analysis_service.html

References | hitps://www.bv-bre.org/docs/tutorial/comprehensive_genome_analysis/
comprehensive _genome_analysis.html

Tester(s) Rebecca Wattam, Maulik Shukla

Test date 21-Apr-2022 (follow-up from original test)

Test result Passed

Overview
. Test the Comprehensive Genome Analysis service using exemplar bacterial datasets.
. Test input options, i.e., single end or paired end read files from workspace, sear sets using SRA

accessions, or assembled contigs from workspace.

. Test assembly strategies, i.e., Auto, Unicycler, SPAdes, Canu, MetaSPAdes, and
PlasmidSPAdes.

. For each job submitted, verify successful completion of the job, availability of the output files in
the workspace, and quality of the assembly and annotations by comparing them to the same or
similar public genome.

. Verify successful integration of the genome in BV-BRC by reviewing genome overview pages
and other genome level tabs.
. Review the quality and accuracy of the comprehensive genome report by comparing the

summary stats with those available on the genome overview page.

Test Data
Dataset Rational Input Input
Format
Buchnera aphidicola - Workshop | SRA SRR4240359
SRR4240359 example accession,
read files,
fasta file
Escherichia coli - Workshop | SRA SRR3584989
SRR3584989 example accession,
read files
Mycobacterium tuberculosis | Reference | FASTA file Mycobacterium_tuberculosis_H37
H37Rv genome Rv.fasta
Escherichia coli MG1655 Reference | FASTA file Escherichia_coli_MG1655.fasta
genome
Brucella suis 1330 Reference | FASTA file Brucella suis 1330.fasta



https://www.bv-brc.org/docs/quick_references/services/comprehensive_genome_analysis_service.html
https://www.bv-brc.org/docs/quick_references/services/comprehensive_genome_analysis_service.html
https://www.bv-brc.org/docs/tutorial/comprehensive_genome_analysis/comprehensive_genome_analysis.html
https://www.bv-brc.org/docs/tutorial/comprehensive_genome_analysis/comprehensive_genome_analysis.html
https://www.bv-brc.org/app/ComprehensiveGenomeAnalysis

genome

Staphylococcus aureus Workshop | FASTA file Staphylococcus_aureus_VB4283.
VB4283 example fna
e All test datasets and corresponding job results are available in the following public workspace:

https://www.bv-brc.org/workspace/BVBRC@patricbrc.org/BVBRC%20Tests/Comprehensive

%20Genome%20Analysis

Test Results

All comprehensive genome analysis jobs completed successfully, without any errors.

All jobs resulted in expected output files in corresponding job output directory, providing
comprehensive analysis report in HTML format, assembled contigs in fasta format, and genome
annotations in expected file formats.

The genome report was informative and provided a concise summary of the assembly, annotations,
circular genome view, subsystem pie chart, summary of specialty genes, list of AMR genes,
phylogenetic tree of closest reference genomes, and list of references.

For each of the genomes, the total length of the assembled contigs and number of features were as

expected when compared to those in corresponding public genomes in PATRIC.
All test datasets and corresponding job results are available in the following public workspace:
https://www.bv-brc.org/workspace/BVBRC@patricbrc.org/BVBRC%20Tests/Comprehensive

%20Genome%20Analysis

Below are some sample of screenshots showing successful completion of the jobs, availability of the
result files in the workspace, excerpts of the comprehensive genome repot.

Input data files and completed analysis jobs in the workspace.
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Name
Parent folder

Brucella_suis_1330.fasta

Buchnera aphidicola strain Tuc7_SRR4240359.fasta

Escherichia_coli_MG1655.fasta
Escherichia_coli_MRSN388634.fasta
Mycobacterium_tuberculosis_H37Rv.fasta
Staphylococcus_aureus_VB4283.fna
Brucella suis 1330

Escherichia coli MG1655

Escherichia coli MRSN388634
Staphylococcus aureus VB4283
Buchnera aphidicola Tuc7
Mycobacterium tuberculosis H37Rv
SRR7796591_1.fastq.gz
SRR7796591_2.fastq.gz

SRR3584989 1.fastq
SRR3584989_2.fastq

Buchnera aphidicola SRR4240359
Escherichia coli SRR3584989
Escherichia coli SRR3584989 - read files
Buchnera aphidicola Tuc? - Canu
Buchnera aphidicola Tuc7 - MetaSpades
Buchnera aphidicola Tuc? - Spades
Buchnera aphidicola Tuc7 - Auto
Buchnera aphidicola Tuc7 - PlasmidSpades

Buchnera aphidicola Tuc7 - Unicycler

Size

3.4 MB
671.1 kB
4.7 MB
5.3 MB
4.5 MB
29MB
20.2kB
20.4 kB
21.2kB
20.6 kB
20.5kB
20.8 kB
1.1 GB
1.2GB
493.2 MB
495.8 MB
23.6 kB
24.1kB
25.3kB
13.6 kB
13.9kB
24.0kB
23.6 kB
22.7kB
23.9kB

Owner

me

me

me

me

me

me

me

me

me

me

me

me

me

me

me

me

me

me

me

me

Members

Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public

Created

4/20/22, 4:07 PM
4/20/22, 4.07 PM
4/20/22, 4:07 PM
4/20/22, 4:07 PM
4/20/22, 4:07 PM
4/20/22, 4:07 PM
4/20/22, 4:18 PM
4/20/22, 4:20 PM
4/20/22, 4:21 PM
4/20/22, 4:22 PM
4/20/22, 4:24 PM
4/20/22, 4:24 PM
4/20/22, 4:44 PM
4/20/22, 4:44 PM
4/20/22, 4:45 PM
4/20/22, 4:45 PM
4/21/22, 3:06 AM
4/21/22, 3:26 AM
4/21/22, 4:07 AM
4/21/22, 4:15 AM
4/21/22, 4:16 AM
4/21/22, 4:31 AM
4/21/22, 4:34 AM
4/21/22, 4:50 AM
4/21/22, 5:11 AM


https://www.bv-brc.org/workspace/BVBRC@patricbrc.org/BVBRC%20Tests/Comprehensive%20Genome%20Analysis
https://www.bv-brc.org/workspace/BVBRC@patricbrc.org/BVBRC%20Tests/Comprehensive%20Genome%20Analysis
https://www.bv-brc.org/workspace/BVBRC@patricbrc.org/BVBRC%20Tests/Comprehensive%20Genome%20Analysis
https://www.bv-brc.org/workspace/BVBRC@patricbrc.org/BVBRC%20Tests/Comprehensive%20Genome%20Analysis




¢ Genomes successfully assembled, annotated, and integrated into the database.

(] Genome Name - Contigs Size GC Content Contig L50 Contig N50 cos Date Inserted 4]
() Brucela suis 1330 2 3315175 57.251305 1 2107794 3270 4120122
D Buchnera aphidicola SRR4240359 5 655300 26.353884 1 428696 602 421722
() Buchnera aphidicola Tuc? 17 659501 26.388435 1 481804 605 420122
[0)  Buchnera aphidicola Tue? - Auto 5 655300 26.353884 1 428696 602 4122
) Buchnera aphidicola Tuc7 - PlasmidSpades 1 3691 30.750475 1 3691 8 421122
D Buchnera aphidicola Tuc? - Spades 515 915748 28.45641 1 481805 870 4a21/22
() Buchnera aphidicola Tuc? - Unicycler 5 655300 26.353884 1 428696 602 a2
() Escherichia coll MG1655 1 4639675 50.7897 1 4639675 4506 4120122
D Escherichia coli MRSN388634 B4 5211994 50.32832 T 208790 5133 412022
D Escherichia coli SRR3584989 100 5183531 50.32685 9 170302 5094 421722
(] Escherichia coli SRR3584989 - read files 100 5183531 50.32685 9 170302 5094 41122
D Mycobacterium tuberculosis H37Rv 1 4411532 65.61412 1 4411532 4264 4120122
() staphylococcus aureus VB4283 8 2796422 32.695816 9 105363 2714 an0/22
e Output files in job result directory.
BVBRC / BVBRC Tests / Comprehensive Genome Analysis / Buchnera aphidicola TucT (13 items) @ @
VIEW REPORT

ComprehensiveGenomeAnalysis Job Result

Job ID 7419868

Start time 4/20/22, 4:11 PM

End time 4/20/22, 4:24 PM

Run time 12m51s

¥ Parameters
task_data: [object Object]
Name Size Owner Members Created ©

1 Parent folder -

[ FullGenomeReport.html 2744 kB me Public 4/20/22, 4:23 PM
% annotated.genome 28 MB me Public 4/20/22, 4:23 PM
|2 annotation 32.8kB me Public 4/20/22, 4:13 PM
B circos.png 650.9 kB me Public 4/20/22, 4:24 PM
B circos.svg 238.6 kB me Public 4/20/22, 4:24 PM
[ codonTree.svg 8.8kB me Public 4/20/22, 4:24 PM
[ codontree.genesPerGenome.txt 261B me Public 4/20/22, 4:24 PM
@ codontree.homologAlignmentStats.txt 1.7kB me Public 4/20/22, 4:24 PM
B codontree.homologsAndGeneslIncludedinAlignment.txt 26kB me Public 4/20/22, 4:24 PM
@ codontree.nex 5.2kB me Public 4/20/22, 4:24 PM
@ codontree_treeWithGenomelds.nwk 583 B me Public 4/20/22, 4:24 PM
[  subsystem_colors.json 3208 me Public 4/20/22, 4:24 PM
B tree_ingroup.txt 97 B me Public 4/20/22, 4:24 PM

e Comprehensive genome analysis report.



Summary

An assembled genome for Buchnera aphidicola Tuc? was submitted to the comprehensive genome ai

this genome appears to be of Good quality. Details of the analysis, including genes of interest

Genome Assembly

nalysis service at PATRICI'.. Based on the annotation statistics and a comparison to other genomes in PATRIC within this same species,

Genes), a

and

Analysis) are provided below.

tree (P

An assembled genome was submitted to the Comprehensive Genome Analysis service. This assembled genome had 17 contigs, with the total length of 653,501 bp and an average G+C content of 26.39% (Table 1).

Table 1. Assembly Detal

Contigs
GC Content
Plasmids
Contig L5O
Genome Length
Contig N5O

Chromosomes

17

26.39

(]
1

659,501 bp
481,804

0

Genome Annotation

The Buchnera aphidicola Tuc? genome was annotated using RAST tool kit (RASTtk)?) and assigned a unique genome identifier of 91023. This genome is in the superkingdom Bacteria and was annotated using genetic code 11. The

taxonomy of this genome is:

cellular organisms > Bacteria > ia > Gar p ia > Ef

> Buchnera >

This genome has 605 protein coding sequences (CDS), 32 transfer RNA (tRNA) genes, and 3 ribosomal RNA (rRNA) genes. The annotated features are summarized in Table 2.

Table 2. Annotated Genome Features

cbs
tRNA

RNA

Partial CDS
Miscellaneous RNA
Repeat Regions
Job ID

Job Started

Job Completed
Total Time

L]

annotation_4952

April 20th 2022, 2:11:1pm

April 20th 2022, 9:113:53pm
2 minutes and 42 seconds

The annotation included 26 hypothetical proteins and 579 proteins with functional assignments (Table 3). The proteins with functional assignments included 318 proteins with Enzyme Commission (EC) numbers(, 267 with Gene
Ontology (GO) assignments(*), and 241 proteins that were mapped to KEGG pathways(%). PATRIC annotation includes two types of protein families'®), and this genome has 597 proteins that belong to the genus-specific protein families
(PLFams) for , and 600 proteins that belong to the cross-genus protein families (PGFams).

Table 3. Protein Features

Hypothetical proteins

Proteins with functional assignments
Proteins with EC number assignments
Proteins with GO assignments
Proteins with Pathway assignments

Proteins with PATRIC genus-specific family (PLfam) assignments

Proteins with PATRIC cros:

enus family (PGfam) assignments

26
579
318

A circular graphical display of the distribution of the genome annotations is provided (Figure 1). This includes, from outer to inner rings, the contigs, CDS on the forward strand, CDS on the reverse strand, RNA genes, CDS with homology
to known antimicrobial resistance genes, CDS with homology to know virulence factors, GC content and GC skew. The colors of the CDS on the forward and reverse strand indicate the subsystem that these genes belong to (see
Subsystems below).

Figure 1




Subsystem Analysis

A subsystem is a set of proteins that together implement a specific biological process or structural complex] and PATRIC annotation includes an analysis of the subsystems unique to each genome. An overview of the subsystems for
this genome is provided in Figure 2.

Figure 2
Subsystem (Subsystems, Genes)

W METABOLISM (41, 188)
M PROTEIN PROCESSING (37, 178)
M STRESS RESPONSE, DEFENSE, VIRULENCE (18, 52)
W ENERGY (16, 94)
M RNA PROCESSING (11, 38)
¥ DNA PROCESSING (8, 16)
CELLULAR PROCESSES (6, 36)
M CELL ENVELOPE (2, 3)
¥ MEMBRANE TRANSPORT (2, 3)

Specialty Genes

Many of the genes annotated in have to known 2], virulence [=10], drug targets"12], and antibiotic resistance genes!'¥). The number of genes and the specific source database where homology was found is
provided (Table 4).
Table 4. Specialty Gen
Source Genes
Antibiotic Resistance CARD 1
Antibiotic Resistance PATRIC 7
Drug Target DrugBank n
Drug Target TTD 1
Transporter TCDB 3
Virulence Factor PATRIC_VF 3
Virulenee Factor Victors 4
Antimicrobial Resistance Genes
The Genome Annotation Service in PATRIC uses k-mer-based AMR genes detection method, which utilizes PATRIC's curated coll of ive AMR gene variantsl and assigns to each AMR gene functional
broad of antibiotic , drug class and, in some cases, specific ai it confers resistance to. Please FIDtE that the presence Df AMR-related genes (even full length) in a given genome does not directl
imply antibiotic resistant phenotype. It is important to consider specific AMR mechanisms and esp the o SNP A y of the AMR genes annotated in this genome and
corresponding AMR mechanism is provided in Table 5.
Table LIE
AMR Mechanism Genes
Antibiotic target in susceptible species Ddl, dxr, EF-G, EF-Tu, folA, Dfr, gyrA, gyrB, inhA, fabl, Iso-tRNA, MurA, rho, rpoB, rpoC, S10p, S12p

of genes H-NS

Phylogenetic Analysis

The National Center for Biotechnology Information (NCBI) staff manually select and categorize reference and representative genomes, which they consider to be of high guality and importance to the research community. PATRIC
provides the reference and representative genomes, and includes them in the phylogenetic analysis that is part of the Comprehensive Genome Analysis report. The closest reference and representative genomes to were identified by
Mash/MinHash{'%). PATRIC global protein families (PGFams){®] were selected from these genomes to determine the phylogenetic placement of this genome. The protein sequences from these families were aligned with MUSCLE!", and
the nucleotides for each of those sequences were mapped to the protein alignment. The joint set of amino acid and nucleotide alig; were into a data matrix, and RaxML'®] was used to analyze this matrix, with fast
bootstrapping('®l was used to generate the support values in the tree (Figure 3).

Figure 3
Buchnera aphidicola Tuc7 9.1023 9.1023
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Fully integrated genome on the genome overview page.
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