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Features

Proksee Batch is a command-line tool for visualizing multiple prokaryotic
genomes via the Proksee [https://proksee.ca] web application. Instead of manually uploading each
genome to Proksee [https://proksee.ca] and manually configuring the visualization, Proksee Batch
allows you to, with a single command, upload multiple genomes with custom
configuration options, add features from additonal files, and obtain links to
Proksee [https://proksee.ca] projects for further analysis of each genome. Also, Proksee Batch is
designed to be included in bioinformatics workflows/pipelines for analyzing
hundreds of genomes efficiently and reproducibly.

The main advantage over alternative command-line genome visualization tools is
that Proksee Batch provides access to the genome information in the form of an
interactive Proksee [https://proksee.ca] map that supports zooming to the nucleotide level and that
is linked to numerous additional tools for further genome analysis via the
graphical interface. The genome maps can also be easily customized within
Proksee [https://proksee.ca] and exported in a variety of formats.



Installation

You can simply install Proksee Batch via pip [https://pip.pypa.io/] from PyPI [https://pypi.org/]:

pip install proksee-batch





Or, better yet, use pipx [https://pipx.pypa.io/stable/] to install Proksee Batch from PyPI [https://pypi.org/] in an isolated environment:

pipx install proksee-batch





To install Proksee Batch in a conda [https://docs.conda.io/en/latest/] environment, use a YAML file like this:

name: proksee-batch
channels:
  - conda-forge
dependencies:
  - python=3.13
  - pip
  - pip:
      - proksee-batch







Usage

Please see the Command-line Reference for details.



Contributing

Contributions are welcome.
To learn more, see the Contributor Guide.



License

Distributed under the terms of the MIT license,
Proksee Batch is free and open source software.



Issues

If you encounter any problems,
please file an issue [https://github.com/stothard-group/proksee-batch/issues] along with a detailed description.



Credits

Authors: Lael Barlow and Jason Grant

This project was initially generated using @cjolowicz [https://github.com/cjolowicz]’s Hypermodern Python Cookiecutter [https://github.com/cjolowicz/cookiecutter-hypermodern-python] template.








            

          

      

      

    

  

    
      
          
            
  
Usage


proksee-batch

Proksee Batch: A tool for visualizing batches of genomes via https://www.proksee.ca.

proksee-batch [OPTIONS]





Options


	
--version

	Show the version and exit.






	
--input <input>

	Path to the directory containing input genomes in GenBank format.






	
--output <output>

	Path to the output directory.






	
--download-example-data <download_example_data>

	Download example input files to the specified directory, and exit.







Input

The top-level directory, referred to as input_directory, may contain multiple
subdirectories. Each subdirectory contains files associated with a particular
genome assembly. Within each of these genome-specific subdirectories, there are
several other subdirectories, each dedicated to different types of genomic data.
These include genbank, fasta, blast, bed, json, vcf, and gff.

For example, the following is a minimal yet valid input directory structure
for two genomes:

input_directory
├── genome1
│   └── genbank
│       └── genome1.gbk
└── genome2
    └── fasta
        └── genome2.fna





Below is a more complex example of an input directory structure containing two
genomes, each with annotation files of various types:

input_directory
├── genome1
│   ├── genbank
│   │   └── genome1.gbk
│   ├── blast
│   │   ├── genome1_blast1.txt
│   │   └── genome1_blast2.txt
│   ├── bed
│   │   └── genome1_features.bed
│   ├── json
│   │   └── genome1_styling.json
│   ├── vcf
│   │   └── genome1_variants.vcf
│   ├── gff
│   │   └── genome1_features.gff
│   └── metadata
│       └── genome_1_metadata.json
└── genome2
    ├── fasta
    │   └── genome2.fasta
    ├── blast
    │   └── genome2_blast.txt
    ├── bed
    │   └── genome2_features.bed
    ├── json
    │   └── genome2_styling.json
    ├── vcf
    │   └── genome2_variants.vcf
    ├── gff
    │   └── genome2_features.gff
    └── metadata
        └── genome2_metadata.json





In addition, the command-line option --download-example-data can be used to
generate an example input directory with all valid input file types.


Specific Subdirectory and File Requirements


1. Genbank Directory


	Purpose: Contains a GenBank file containing records for each contig in the genome assembly.


	File Requirements: A single GenBank file with extensions .gbk,
.gbff, or .gb. This file is mandatory unless a FASTA file is provided.






2. FASTA Directory


	Purpose: Stores genomic DNA sequences in FASTA format. This is only
used if no GenBank file is provided.


	File Requirements: A single FASTA file with extensions .fna, .fa,
or .fasta. This directory is considered only if the GenBank directory is
absent.






3. BLAST Directory


	Purpose: Contains the results of BLASTN or TBLASTN searches against the genome assembly.


	File Requirements: Files with .txt or .tsv extensions in BLAST
outfmt6 format. Note: Any search program that outputs search/alignment
results in BLAST outfmt6 format can be used.






4. BED Directory


	Purpose: Contains BED files describing the locations of genomic features.


	File Requirements: Files with the .bed extension.






5. JSON Directory


	Purpose: Contains a custom Proksee project JSON file for visualization templates.


	File Requirements: Files with the .json extension.


	How to Create a JSON File: The JSON file can be created using the
Proksee web application. To do this, go to Proksee, create
a new project, customize the visualization styling, and then under the
“Download” options select “JSON (Reloadable Map Data)” and download the
.json file. See the Proksee documentation [https://proksee.ca/help] for
more details.






6. VCF Directory


	Purpose: Contains Variant Call Format (VCF) files for describing
genomic variants.


	File Requirements: Files with the .vcf extension. All the sequence
(chromosome) IDs in the VCF file must match the sequence (contig) IDs in the
GenBank or FASTA file, and the REF genotypes in the VCF file must match the
genotypes in the genome file.






7. GFF Directory


	Purpose: Contains General Feature Format (GFF) files, used for
describing genes and other features.


	File Requirements: Files with .gff or .gff3 extensions.






8. Metadata Directory


	Purpose: Contains a metadata file in JSON format, used for assigning
custom descriptions to genomes (instead of using descriptions from the first
sequence of the input GenBank or FASTA file).


	File Requirements: One file with the .json extension. Must define a JSON object of the form:

{
  "metadata": {
    "description": "Custom description for the genome"
  }
}













Output


Output Directory Structure


	Data Subdirectory (data/): This folder contains a table_data.js file
with data which is tabulated in the HTML report. This folder also contains a
genome_maps subdirectory with CGView map data files for each input genome.
These are loaded as necessary to visualize genomes via the HTML report. Each
file is named following the pattern genome_N.js, where N is an arbitrarily
assigned number.


	CGView JavaScript Code Subdirectory (cgview-js_code/): This folder
contains the necessary JavaScript code from the
CGView.js [https://js.cgview.ca/] project, which is necessary for the
interactive genome viewer in the HTML report.


	HTML Report: A single HTML file is generated in the root of the output
directory. This file serves as an interactive report summarizing the information
and visualization for the genomes processed, and can be opened in any web
browser. Note: This is not a standalone file–It requires the cgview-js_code
and data subdirectories to be present in the same directory as the HTML file.






The HTML Report

The HTML report consists of an interactive data table on the left side, and an
interactive genome viewer on the right side. The data table contains a row for
each input genome identified by ID as well as size (bp), number of contigs, and
GC content. This table also contains links to visualize and analyze the genome
via the Proksee web application. The table can by sorted by column values by
clicking on the column headers. When a row is clicked, the genome viewer window
on the right side of the page is updated to display the genome data for the
selected genome. Like Proksee, the genome viewer is generated
using CGView.js [https://js.cgview.ca/], so the features and controls are
similar. The built-in genome viewer can be used for basic visualization, and
includes GC content and GC skew plots, but does not offer the options for
further analysis that are available in the Proksee web application.

The screenshot below shows an example of the HTML report generated by Proksee
Batch.

[image: HTML Report Screenshot]






            

          

      

      

    

  

    
      
          
            
  
Reference


proksee_batch

Proksee Batch.


proksee_batch.main

Main module for the Proksee Batch tool.

This file defines the proksee-batch command-line interface and implements the
high-level logic of the tool.


	
proksee_batch.__main__.generate_js_data(output_dir, genome_info, run_date, input_dir)

	Generates a JavaScript file with genome information wrapped in a variable assignment.


	Parameters:

	
	output_dir (str)


	genome_info (List[Dict[str, Any]])


	run_date (str)


	input_dir (str)






	Return type:

	None










	
proksee_batch.__main__.get_description_from_metadata(metadata_path)

	Extracts the accession and description from a metadata file.


	Parameters:

	metadata_path (str) – Path to the metadata file.



	Returns:

	The description extracted from the metadata file.



	Return type:

	str










	
proksee_batch.__main__.handle_error_exit(error_message, exit_code=1)

	Handles errors by printing a message to sys.stderr and exiting the program.


	Parameters:

	
	error_message (str) – The error message to be printed.


	exit_code (int) – The exit code to be used for sys.exit. Defaults to 1.






	Return type:

	None






	Exits:
	SystemExit: Exits the program with the provided exit code.











proksee_batch.download_example_input

Downloads GenBank files from NCBI FTP site.


	
proksee_batch.download_example_input.download_example_genbank_files(genome_dir)

	Downloads GenBank files from NCBI FTP site.

Parameters:
genome_dir (str): The path to the directory where the GenBank files should be saved.

Returns:
None


	Parameters:

	genome_dir (str)



	Return type:

	None










	
proksee_batch.download_example_input.download_example_input(output_dir)

	Downloads example GenBank, BLAST, and BED files for several example bacterial genomes.


	Parameters:

	output_dir (str)



	Return type:

	None










	
proksee_batch.download_example_input.download_file(url, local_filename)

	Downloads a file from a given URL and saves it to the local file system.

Parameters:
url (str): The URL of the file to be downloaded.
local_filename (str): The local path, including filename, where the file should be saved.

Returns:
None


	Parameters:

	
	url (str)


	local_filename (str)






	Return type:

	None










	
proksee_batch.download_example_input.download_genbank_file(output_dir, url)

	Downloads GenBank files from NCBI FTP site.

Parameters:
output_dir (str): The path to the directory where the GenBank files should be saved.
url (str): The URL of the file to be downloaded.

Returns:
None


	Parameters:

	
	output_dir (str)


	url (str)






	Return type:

	None











proksee_batch.generate_report_html

Code for generating an HTML report file with a table containing links to
Proksee projects and images for each sample. A single genome viewer is
positioned to the right of the table.

The output directory will be structured as in the following example:



	output_directory/
	
	cgview-js_code/
	…



	html_report_code/
	style.css
table-functions.js
viewer-functions.js
utilities.js



	data/
	genome_name_1.js
genome_name_2.js
…





report.html









	
proksee_batch.generate_report_html.generate_report_html(output_dir, genome_info)

	Generates an HTML report file with a table containing links to Proksee
projects and images for each sample. A single genome viewer is positioned
to the right of the table.


	Parameters:

	
	output_dir (str)


	genome_info (Dict[str, Any])






	Return type:

	None











proksee_batch.get_stats_from_seq_file


	
proksee_batch.get_stats_from_seq_file.get_stats_from_seq_file(seq_file, format)

	Get basic stats from a GenBank or FASTA file.


	Parameters:

	
	seq_file (str)


	format (str)






	Return type:

	Tuple[str, str, int, int, float]











proksee_batch.merge_cgview_json_with_template


	
proksee_batch.merge_cgview_json_with_template.merge_cgview_json_with_template(basic_json_file, template_file, output_file)

	Merge a basic cgview map in JSON format with a Proksee configuration file in JSON format.


	Parameters:

	
	basic_json_file (str)


	template_file (str)


	output_file (str)






	Return type:

	None











proksee_batch.parse_additional_features


	
class proksee_batch.parse_additional_features.BedFeatureDict

	




	
class proksee_batch.parse_additional_features.BedMetaDict

	




	
class proksee_batch.parse_additional_features.BlastFeatureDict

	




	
class proksee_batch.parse_additional_features.BlastMetaDict

	




	
class proksee_batch.parse_additional_features.FeatureDecorationDict

	




	
class proksee_batch.parse_additional_features.GffFeatureDict

	




	
class proksee_batch.parse_additional_features.GffMetaDict

	




	
class proksee_batch.parse_additional_features.TrackDict

	




	
class proksee_batch.parse_additional_features.VcfFeatureDict

	




	
class proksee_batch.parse_additional_features.VcfMetaDict

	




	
proksee_batch.parse_additional_features.add_bed_features_and_tracks(bed_files, json_file, output_file)

	Parses BED files, adds the parsed BED features and tracks to the cgview map JSON data structure, and writes the cgview map JSON data structure to a new file.

Parameters:
bed_files (list): A list of paths to BED files.
json_file (str): The path to a cgview map JSON file.
output_file (str): The path to the output file.

Returns:
None


	Parameters:

	
	bed_files (List[str])


	json_file (str)


	output_file (str)






	Return type:

	None










	
proksee_batch.parse_additional_features.add_blast_features_and_tracks(blast_files, json_file, output_file)

	Parses BLAST result files, adds the parsed BLAST features and tracks to the cgview map JSON data structure, and writes the cgview map JSON data structure to a new file.

Parameters:
blast_files (list): A list of paths to BLAST result files.
json_file (str): The path to a cgview map JSON file.
output_file (str): The path to the output file.

Returns:
None


	Parameters:

	
	blast_files (List[str])


	json_file (str)


	output_file (str)






	Return type:

	None










	
proksee_batch.parse_additional_features.add_gff_features_and_tracks(gff_files, json_file, output_file)

	Parses GFF files, adds the parsed GFF features and tracks to the cgview map JSON data structure, and writes the cgview map JSON data structure to a new file.

Parameters:
gff_files (list): A list of paths to GFF files.
json_file (str): The path to a cgview map JSON file.
output_file (str): The path to the output file.

Returns:
None


	Parameters:

	
	gff_files (List[str])


	json_file (str)


	output_file (str)






	Return type:

	None










	
proksee_batch.parse_additional_features.add_vcf_features_and_tracks(vcf_files, json_file, output_file)

	Parses VCF files, adds the parsed VCF features and tracks to the cgview map JSON data structure, and writes the cgview map JSON data structure to a new file.

Parameters:
vcf_files (list): A list of paths to VCF files.
json_file (str): The path to a cgview map JSON file.
output_file (str): The path to the output file.

Returns:
None


	Parameters:

	
	vcf_files (List[str])


	json_file (str)


	output_file (str)






	Return type:

	None










	
proksee_batch.parse_additional_features.get_feature_locations_and_scores_from_bed_features(bed_features)

	Gets feature locations and scores from BED features.

Parameters:
bed_features (list): A list of parsed BED features.

Returns:
list: A list of tuples containing feature locations and scores.


	Parameters:

	bed_features (List[BedFeatureDict])



	Return type:

	List[Tuple[int, int, float]]










	
proksee_batch.parse_additional_features.get_feature_locations_and_scores_from_blast_features(blast_features)

	Gets feature locations and scores from BLAST features.

Parameters:
blast_features (list): A list of parsed BLAST features.

Returns:
list: A list of tuples containing feature locations and scores.


	Parameters:

	blast_features (List[BlastFeatureDict])



	Return type:

	List[Tuple[int, int, float]]










	
proksee_batch.parse_additional_features.get_feature_locations_and_scores_from_gff_features(gff_features)

	Gets feature locations and scores from GFF features.

Parameters:
gff_features (list): A list of parsed GFF features.

Returns:
list: A list of tuples containing feature locations and scores.


	Parameters:

	gff_features (List[GffFeatureDict])



	Return type:

	List[Tuple[int, int, float]]










	
proksee_batch.parse_additional_features.get_feature_locations_and_scores_from_vcf_features(vcf_features)

	Gets feature locations and scores from VCF features.

Parameters:
vcf_features (list): A list of parsed VCF features.

Returns:
list: A list of tuples containing feature locations and scores.


	Parameters:

	vcf_features (List[VcfFeatureDict])



	Return type:

	List[Tuple[int, int, float]]










	
proksee_batch.parse_additional_features.parse_bed_files(bed_files)

	Parses BED files.

Parameters:
bed_files (list): A list of paths to BED files.

Returns:
tuple: A tuple containing a list of parsed BED features and a list of parsed BED tracks.


	Parameters:

	bed_files (List[str])



	Return type:

	Tuple[List[BedFeatureDict], List[TrackDict]]










	
proksee_batch.parse_additional_features.parse_blast_files(blast_files)

	Parses BLAST result files.

Parameters:
blast_files (list): A list of paths to BLAST result files.

Returns:
tuple: A tuple containing a list of parsed BLAST features and a list of parsed BLAST tracks.


	Parameters:

	blast_files (List[str])



	Return type:

	Tuple[List[BlastFeatureDict], List[TrackDict]]










	
proksee_batch.parse_additional_features.parse_gff_files(gff_files)

	Parses GFF files.

Parameters:
gff_files (list): A list of paths to GFF files.

Returns:
tuple: A tuple containing a list of parsed GFF features and a list of parsed GFF tracks.


	Parameters:

	gff_files (List[str])



	Return type:

	Tuple[List[GffFeatureDict], List[TrackDict]]










	
proksee_batch.parse_additional_features.parse_vcf_files(vcf_files)

	Parses VCF files.

Parameters:
vcf_files (list): A list of paths to VCF files.

Returns:
tuple: A tuple containing a list of parsed VCF features and a list of parsed VCF tracks.


	Parameters:

	vcf_files (List[str])



	Return type:

	Tuple[List[VcfFeatureDict], List[TrackDict]]











proksee_batch.seq_file_to_cgview_json


	
proksee_batch.seq_file_to_cgview_json.fasta_to_cgview_json(genome_name, fasta_file, json_file)

	Convert a FASTA file to a CGView JSON file. The JSON file will be in the
same format as generated by the genbank_to_cgview_json function. There
will be no features in the JSON file, only sequences/contigs.


	Parameters:

	
	genome_name (str)


	fasta_file (str)


	json_file (str)






	Return type:

	None










	
proksee_batch.seq_file_to_cgview_json.genbank_to_cgview_json(genome_name, genbank_file, json_file)

	Convert a GenBank file to a CGView JSON file.


	Parameters:

	
	genome_name (str)


	genbank_file (str)


	json_file (str)






	Return type:

	None










	
proksee_batch.seq_file_to_cgview_json.remove_problematic_characters_from_contig_name(contig_name)

	Remove problematic characters from a contig name. This is necessary
some downstream software may not be able to handle contig names with
certain characters.


	Parameters:

	contig_name (str)



	Return type:

	str










	
proksee_batch.seq_file_to_cgview_json.seq_to_json_contig(seq_id, seq)

	Convert a sequence to a dictionary with the sequence ID, sequence length,
and sequence. The dictionary will be in the format expected for a sequence
in a CGView JSON file.


	Parameters:

	
	seq_id (str)


	seq (str)






	Return type:

	Dict[str, Any]











proksee_batch.validate_input_data

The input directory must be structured as in the following example:



	input_directory/
	
	genome_name_1/
	
	genbank/
	genome1.gbk



	fasta/
	genome1.fna



	blast/
	abc.txt
def.tsv



	bed/
	ghi.bed
jkl.bed



	json/
	template1.json



	vcf/
	mno.vcf
pqr.vcf



	gff/
	stu.gff
vwx.gff3







	genome_name_2/
	
	genbank/
	genome2.gbff



	fasta/
	genome2.fa



	blast/
	yza.txt
bcd.tsv



	bed/
	efg.bed
hij.bed



	json/
	template2.json



	vcf/
	klm.vcf
nop.vcf



	gff/
	qrs.gff
tuv.gff3









…








The genbank directory must contain a single GenBank file with the extension
.gbk, .gbff, or .gb. This is the genome that will be visualized. If the genbank
directory is not present, then proksee-batch will use a file from the fasta
directory instead (otherwise the fasta directory is ignored).  The blast, bed,
vcf, and gff directories are optional. They contain files with additional
genomic features.  The json directory is also optional. It contains a custom
Proksee project JSON file that will be used as a template for the visualization.


	
proksee_batch.validate_input_data.check_vcf_ref_vs_alt_genotypes(vcf_file_path, genome_file_path, genome_file_type)

	Checks if the genotypes in the genome in the GenBank file match the REF genotypes in the VCF file.
:param vcf_file_path: The path to the VCF file.
:type vcf_file_path: str
:param genbank_file_path: The path to the GenBank file.
:type genbank_file_path: str


	Returns:

	True if the genotypes in the genome in the GenBank file match the REF genotypes in the VCF file, False otherwise.



	Return type:

	bool



	Parameters:

	
	vcf_file_path (str)


	genome_file_path (str)


	genome_file_type (str)













	
proksee_batch.validate_input_data.check_vcf_seq_ids(vcf_file_path, seq_file_path, seq_file_format)

	Checks if all the sequence IDs in the first column of the VCF file are contigs in a GenBank or FASTA file.


	Parameters:

	
	vcf_file_path (str) – The path to the VCF file.


	seq_file_path (str) – The path to the GenBank or FASTA file.


	seq_file_format (str) – The format of the GenBank or FASTA file. Valid values are “genbank” and “fasta”.






	Returns:

	True if all sequence IDs in the VCF file are contigs in the sequence file, False otherwise.



	Return type:

	bool










	
proksee_batch.validate_input_data.get_data_files(input_subdir, data_type)

	Returns the paths to the data files of the specified type in the provided subdirectory.


	Parameters:

	
	input_subdir (str) – The path to the subdirectory containing the data files.


	data_type (str) – The type of the data files to be returned. Valid values are “genbank”, “blast”, “bed”, “json”, “vcf”, and “gff”.






	Returns:

	The paths to the data files.



	Return type:

	list










	
proksee_batch.validate_input_data.handle_error_exit(error_message, exit_code=1)

	Handles errors by printing a message to sys.stderr and exiting the program.


	Parameters:

	
	error_message (str) – The error message to be printed.


	exit_code (int) – The exit code to be used for sys.exit. Defaults to 1.






	Return type:

	None






	Exits:
	SystemExit: Exits the program with the provided exit code.










	
proksee_batch.validate_input_data.validate_input_directory_contents(input)

	Validates if the provided input directory contains the required subdirectories and files.


	Parameters:

	input (str) – The path to the input directory to be checked.



	Raises:

	SystemExit – If the input directory does not contain the required subdirectories.



	Return type:

	None














            

          

      

      

    

  

    
      
          
            
  
License

MIT License

Copyright © 2024 Lael D. Barlow and Jason R. Grant

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
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