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g2gtools
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 [https://zenodo.org/badge/latestdoi/39776319]g2gtools creates custom genomes by incorporating SNPs and indels into reference genome, extracts regions of interest, e.g., exons or transcripts, , and converts coordinates of files (bam, gtf, bed) between two genomes. Unlike other liftover tools, g2gtools does not throw away alignments that land on indel regions. Release Version 0.2 can now create personal diploid genomes. The new version still lifts over diploid alignments on personal genome coordinates back to that of reference so we can compare alignments from among samples in a population.


	Free software: MIT License


	Documentation for Release Ver. 0.2.XX: http://churchill-lab.github.io/g2gtools/.


	Documentation for Release Ver. 0.1.XX: https://g2gtools.readthedocs.org.





Reference

Manuscript in preparation (expected in 2018)







          

      

      

    

  

    
      
          
            
  
Installation

Note: This tutorial is for installation of g2gtools Release Version 0.1.XX. This version only supports python2.

We highly recommend using Anaconda distribution of python (https://www.continuum.io/downloads) to install all the dependencies without issues although g2gtools is available at PyPI (https://pypi.python.org/pypi/g2gtools/) for ‘pip install’ or ‘easy_install’. The most recent version of g2gtools is also available on Anaconda Cloud, so add the following channels if you have not already:

$ conda config --add channels r
$ conda config --add channels bioconda





To avoid conflicts among dependencies, we highly recommend using conda virtual environment:

$ conda create -n g2gtools python=2 jupyter ipykernel
$ source activate g2gtools





Once g2gtools virtual environment is created and activated, your shell prompt will show ‘(g2gtools)’ at the beginning to specify what virtual environment you are currently in. Now please type the following and install g2gtools:

(g2gtools) $ conda install -c kbchoi g2gtools=0.1.31





That’s all! We note that you can go out from g2gtools virtual environment anytime once you are done using g2gtools:

(g2gtools) $ source deactivate









          

      

      

    

  

    
      
          
            
  
Usage


To use g2gtools in command line

Note: This is the official tutorial for Release Version 0.1.XX
Note: We will assume you installed g2gtools in its own conda virtual environment. First of all, you have to “activate” the virtual environment by doing the following:

source activate g2gtools





To create a custom genome, we need the following information:

${REF}         reference genome in fasta format
${STRAIN}      strain name (usually a column name in the vcf file), e.g., CAST_EiJ
${VCF_INDELS}  vcf file for indels
${VCF_SNPS}    vcf file for snps
${GTF}         gene annotation file in gtf format





First of all, we need to create a chain file for mapping bases between two genomes. In this case, between reference and some other strain, like CAST_EiJ:

$ g2gtools vcf2chain -f ${REF} -i ${VCF_INDELS} -s ${STRAIN} -o ${STRAIN}/REF-to-${STRAIN}.chain





Then we patch snps onto reference genome:

$ g2gtools patch -i ${REF} -s ${STRAIN} -v ${VCF_SNPS} -o ${STRAIN}/${STRAIN}.patched.fa





We incorporate indels onto the snp-patched genome:

$ g2gtools transform -i ${STRAIN}/${STRAIN}.patched.fa -c ${STRAIN}/REF-to-${STRAIN}.chain -o ${STRAIN}/${STRAIN}.fa





Create custom gene annotation with respect to the new custom genome. We also create custom annotation database (so we can extract from custom genome) in the following steps:

$ g2gtools convert -c ${STRAIN}/REF-to-${STRAIN}.chain -i ${GTF} -f gtf -o ${STRAIN}/${STRAIN}.gtf
$ g2gtools gtf2db -i ${STRAIN}/${STRAIN}.gtf -o ${STRAIN}/${STRAIN}.gtf.db





We can also extract regions of interest from the custom genome. For example,:

$ g2gtools extract --transcripts -i ${STRAIN}/${STRAIN}.fa -db ${STRAIN}/${STRAIN}.gtf.db > ${STRAIN}/${STRAIN}.transcripts.fa
$ g2gtools extract --genes -i ${STRAIN}/${STRAIN}.fa -db ${STRAIN}/${STRAIN}.gtf.db > ${STRAIN}/${STRAIN}.genes.fa
$ g2gtools extract --exons -i ${STRAIN}/${STRAIN}.fa -db ${STRAIN}/${STRAIN}.gtf.db > ${STRAIN}/${STRAIN}.exons.fa





If snp-patched genome is not of interest, we can remove it:

$ rm ${STRAIN}/${STRAIN}.patched.fa
$ rm ${STRAIN}/${STRAIN}.patched.fa.fai








To use g2gtools in a project

All the features are available as a python module. You can simply:

import g2gtools











          

      

      

    

  

    
      
          
            
  
Credits


Development Lead


	Algorithm design and software engineering: Kwangbom “KB” Choi, Ph. D., The Jackson Laboratory <kb.choi@jax.org>


	Software engineering: Matthew J. Vincent, The Jackson Laboratory <matt.vincent@jax.org>







Contributors


	Narayanan Raghupathy, The Jackson Laboratory <Narayanan.Raghupathy@jax.org>


	Anuj Srivastava, The Jackson Laboratory <Anuj.Srivastava@jax.org>










          

      

      

    

  

    
      
          
            
  
History


0.2.5 (06/06/2018)


	Fixed error of always generating index file







0.2.4 (06/05/2018)


	Automtically generates file index if not found







0.2.3 (06/05/2018)


	Fixed end of contig tree mapping







0.2.2 (06/04/2018)


	Fixed extract transcripts







0.2.1 (05/30/2018)


	Hotfix to solve gtf parsing problem in python 3







0.2.0 (05/09/2018)


	Support for diploid VCF


	Reimplemented to support G2G VCI (Variant Call Information)


	Support python3







0.1.31 (02/17/2017)


	Final release for custom haploid reconstruction







0.1.29 (05/17/2016)


	Fixed parsing issue with GATK-generated VCF files







0.1.27 (05/04/2016)


	Uploaded the package to Anaconda Cloud


	Fixed Travis CI fail







0.1.23 (02/15/2016)


	Setup Travis CI for automated building







0.1.22 (02/15/2016)


	Updated documentation







0.1.20 (02/03/2016)


	Released to public with documentation at g2gtools.readthedocs.org







0.1.0 (02/09/2015)


	Started github repository










          

      

      

    

  

    
      
          
            
  
Contributing

Contributions are welcome, and they are greatly appreciated! Every
little bit helps, and credit will always be given.

You can contribute in many ways:


Types of Contributions


Report Bugs

Report bugs at https://github.com/churchill-lab/g2gtools/issues.

If you are reporting a bug, please include:


	Your operating system name and version.


	Any details about your local setup that might be helpful in troubleshooting.


	Detailed steps to reproduce the bug.







Fix Bugs

Look through the GitHub issues for bugs. Anything tagged with “bug”
is open to whoever wants to implement it.




Implement Features

Look through the GitHub issues for features. Anything tagged with “feature”
is open to whoever wants to implement it.




Write Documentation

g2gtools could always use more documentation, whether as part of the
official g2gtools docs, in docstrings, or even on the web in blog posts,
articles, and such.




Submit Feedback

The best way to send feedback is to file an issue at https://github.com/churchill-lab/g2gtools/issues.

If you are proposing a feature:


	Explain in detail how it would work.


	Keep the scope as narrow as possible, to make it easier to implement.


	Remember that this is a volunteer-driven project, and that contributions
are welcome :)









Get Started!

Ready to contribute? Here’s how to set up g2gtools for local development.


	Fork the g2gtools repo on GitHub.


	Clone your fork locally:

$ git clone git@github.com:your_name_here/g2gtools.git







	Install your local copy into a virtualenv. Assuming you have virtualenvwrapper installed, this is how you set up your fork for local development:

$ mkvirtualenv g2gtools
$ cd g2gtools/
$ python setup.py develop







	Create a branch for local development:

$ git checkout -b name-of-your-bugfix-or-feature





Now you can make your changes locally.



	When you’re done making changes, check that your changes pass flake8 and the tests, including testing other Python versions with tox:

$ flake8 g2gtools tests
$ python setup.py test
$ tox





To get flake8 and tox, just pip install them into your virtualenv.



	Commit your changes and push your branch to GitHub:

$ git add .
$ git commit -m "Your detailed description of your changes."
$ git push origin name-of-your-bugfix-or-feature







	Submit a pull request through the GitHub website.







Pull Request Guidelines

Before you submit a pull request, check that it meets these guidelines:


	The pull request should include tests.


	If the pull request adds functionality, the docs should be updated. Put
your new functionality into a function with a docstring, and add the
feature to the list in README.rst.


	The pull request should work for Python 2.6, 2.7, 3.3, and 3.4, and for PyPy. Check
https://travis-ci.org/churchill-lab/g2gtools/pull_requests
and make sure that the tests pass for all supported Python versions.







Tips

To run a subset of tests:

$ python -m unittest tests.test_g2gtools
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g2gtools.bamsam module





          

      

      

    

  

    
      
          
            
  
g2gtools.bed module





          

      

      

    

  

    
      
          
            
  
g2gtools.bins module


	
g2gtools.bins.bin_info()

	Useful for debugging: how large is each bin, and what are the bin IDs?






	
g2gtools.bins.bins(start, stop, fmt='gff', one=True)

	Uses the definition of a “genomic bin” described in Fig 7 of
http://genome.cshlp.org/content/12/6/996.abstract.


	oneboolean

	If one=True (default), then only return the smallest bin that
completely contains these coordinates (useful for assigning a single
bin).

If one=False, then return the set of all bins that overlap these
coordinates (useful for looking for features that could intersect)



	fmt‘gff’ | ‘bed’

	This specifies 1-based start coords (gff) or 0-based start coords (bed)













          

      

      

    

  

    
      
          
            
  
g2gtools.chain module





          

      

      

    

  

    
      
          
            
  
g2gtools.exceptions module


	
exception g2gtools.exceptions.G2GBAMError(msg=None)

	Bases: g2gtools.exceptions.G2GError

BAM/SAM file errors






	
exception g2gtools.exceptions.G2GBedError(msg=None)

	Bases: g2gtools.exceptions.G2GError

BED file errors






	
exception g2gtools.exceptions.G2GChainFileError(msg=None)

	Bases: g2gtools.exceptions.G2GError

Chain file errors






	
exception g2gtools.exceptions.G2GCigarFormatError(msg=None)

	Bases: g2gtools.exceptions.G2GError

Cigar exception/error






	
exception g2gtools.exceptions.G2GError(msg=None)

	Bases: exceptions.Exception

Simple base exception, root of all G2G exceptions






	
exception g2gtools.exceptions.G2GFastaError(msg=None)

	Bases: g2gtools.exceptions.G2GError

Fasta file errors






	
exception g2gtools.exceptions.G2GFetchError(msg=None)

	Bases: g2gtools.exceptions.G2GError

G2G Fetch errors






	
exception g2gtools.exceptions.G2GGTFError(msg=None)

	Bases: g2gtools.exceptions.G2GError

GTF file errors






	
exception g2gtools.exceptions.G2GRegionError(msg=None)

	Bases: g2gtools.exceptions.G2GError

Region errors






	
exception g2gtools.exceptions.G2GVCFError(msg=None)

	Bases: g2gtools.exceptions.G2GError

VCF file errors






	
exception g2gtools.exceptions.G2GValueError(msg=None)

	Bases: g2gtools.exceptions.G2GError

Generic value error for G2G






	
exception g2gtools.exceptions.KeyboardInterruptError

	Bases: exceptions.Exception

Keyboard Interrupt errors









          

      

      

    

  

    
      
          
            
  
g2gtools.fasta module





          

      

      

    

  

    
      
          
            
  
g2gtools.g2g module


	
class g2gtools.g2g.G2GFormatter(fmt='[g2gtools] %(msg)s')

	Bases: logging.Formatter


	
dbg_fmt = '[g2gtools debug] %(msg)s'

	




	
err_fmt = '[g2gtools] %(msg)s'

	




	
format(record)

	Format the specified record as text.

The record’s attribute dictionary is used as the operand to a
string formatting operation which yields the returned string.
Before formatting the dictionary, a couple of preparatory steps
are carried out. The message attribute of the record is computed
using LogRecord.getMessage(). If the formatting string uses the
time (as determined by a call to usesTime(), formatTime() is
called to format the event time. If there is exception information,
it is formatted using formatException() and appended to the message.






	
info_fmt = '[g2gtools] %(msg)s'

	








	
class g2gtools.g2g.Region(seq_id, start=None, end=None, strand='+', name=None, original_base=0)

	Bases: object


	
end

	




	
get_start()

	




	
start

	




	
str()

	




	
strand

	








	
g2gtools.g2g.configure_logging(level)

	
	Parameters

	level – 0=ERROR, 1=INFO, 2+=DEBUG










	
g2gtools.g2g.exit(message='', parser=None)

	Print message, help, and exit.


	Parameters

	
	message – The message to print


	parser – the argument parser













	
g2gtools.g2g.get_logger()

	Get the logger
:return: logger object






	
g2gtools.g2g.get_multiplier(factor)

	Convert the factor into a number.


	Parameters

	factor – the string ‘mb’, ‘m’, or ‘k’



	Returns

	10000000, 1000000, 1000 or 1










	
g2gtools.g2g.parse_region(location_str, base=0, name=None)

	Parse a string and return a location.

Format expected is seqid|start|end, where | is some sort of delimiter.

If end is None, 1 based was requested.


	Parameters

	
	location_str – a string representing a genomic location


	base – a number 0 or 1






	Returns

	a Region













          

      

      

    

  

    
      
          
            
  
g2gtools.g2g_commands module





          

      

      

    

  

    
      
          
            
  
g2gtools.g2g_utils module





          

      

      

    

  

    
      
          
            
  
g2gtools.gtf module





          

      

      

    

  

    
      
          
            
  
g2gtools.kmer module





          

      

      

    

  

    
      
          
            
  
g2gtools.seq_offsets module





          

      

      

    

  

    
      
          
            
  
g2gtools.sequence module





          

      

      

    

  

    
      
          
            
  
g2gtools.vcf module





          

      

      

    

  

    
      
          
            
  
g2gtools package


Submodules



	g2gtools.bamsam module

	g2gtools.bed module

	g2gtools.bins module

	g2gtools.chain module

	g2gtools.exceptions module

	g2gtools.fasta module

	g2gtools.g2g module

	g2gtools.g2g_commands module

	g2gtools.g2g_utils module

	g2gtools.gtf module

	g2gtools.kmer module

	g2gtools.seq_offsets module

	g2gtools.sequence module

	g2gtools.vcf module








Module contents
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