

    
      
          
            
  
Welcome to Genetic Collections’s documentation!

Contents:



	Genetic Collections
	Installation

	Command Line Usage

	Python Library Usage

	How to contribute

	Next Steps

	Credits





	API Documentation
	NCBI










	Search Page







          

      

      

    

  

    
      
          
            
  
Genetic Collections

[image: Latest PyPI version]
 [https://pypi.python.org/pypi/genetic_collections][image: Continuous integration status]
 [https://travis-ci.org/MikeTrizna/genetic_collections][image: Documentation status]
 [http://genetic-collections.readthedocs.io/en/latest/?badge=latest]A Python library for connecting genetic records with specimen data.


Installation

This software requires a working installation of Python 3.5 or higher. Your Python installation should come with a command-line tool called “pip”, which is used to download packages from PyPI, the Python Package Index. Run the command below, and you should be good to go!

pip install genetic_collections







Command Line Usage

The installation from pip should also install several command line programs that act as wrappers for the code contained here.

Here are the available command line tools:


	ncbi_inst_search




$ ncbi_inst_search "Smithsonian"

6 matching results found.
 Fetching biocollection entries.
 [
   {
     "Collection Type": "museum",
     "gb_count": 20697,
     "Country": "USA",
     "Institution Code": "USNM",
     "NCBI Link": "https://www.ncbi.nlm.nih.gov/biocollections/53",
     "Institution Name": "National Museum of Natural History, Smithsonian Institution"
   },
   {
     "Collection Type": "herbarium",
     "gb_count": 5269,
     "Country": "USA",
     "Institution Code": "US",
     "NCBI Link": "https://www.ncbi.nlm.nih.gov/biocollections/7399",
     "Institution Name": "Smithsonian Institution, Department of Botany"
   },
   ...






	gb_search




$ gb_search -inst_code USNM

Your search found 20697 hits in GenBank
You can see you search results online at
https://www.ncbi.nlm.nih.gov/nuccore/?term=%22collection+USNM%22%5Bprop%5D






	gb_fetch


	bold_inst_search


	bold_search


	bold_fetch






Python Library Usage

The best way to illustrate how the Python library can be used is to view the example workflow in the Jupyter notebook in the “examples” directory.



How to contribute

Imposter syndrome disclaimer: I want your help. No really, I do.

There might be a little voice inside that tells you you’re not ready; that you need to do one more tutorial, or learn another framework, or write a few more blog posts before you can help me with this project.

I assure you, that’s not the case.

This project has some clear Contribution Guidelines and expectations that you can read here (link).

The contribution guidelines outline the process that you’ll need to follow to get a patch merged. By making expectations and process explicit, I hope it will make it easier for you to contribute.

And you don’t just have to write code. You can help out by writing documentation, tests, or even by giving feedback about this work. (And yes, that includes giving feedback about the contribution guidelines.)

Thank you for contributing!



Next Steps


	Incorporate MIXS standards


	Add the ability to translate GenBank and BOLD results to DwC format in order to compare


	Add iDigBio and GBIF APIs as data sources for specimen data (and GenBank accessions)






Credits

“How to contribute” was taken from https://github.com/adriennefriend/imposter-syndrome-disclaimer.

This package was created with Cookiecutter [https://github.com/audreyr/cookiecutter] and the audreyr/cookiecutter-pypackage [https://github.com/audreyr/cookiecutter-pypackage] project template.





          

      

      

    

  

    
      
          
            
  
API Documentation


NCBI


	
genetic_collections.ncbi_functions.gb_fetch_from_id_list(id_list, batch_size=250, api_key=None)[source]

	Orchestrates making calls to the NCBI efetch service, and passes off the 
XML to the parse_fetch_results function.


	Parameters

	
	id_list (list) – List of GenBank IDs – this can be either GIs or Accessions


	batch_size (int) – The number of results to request at a time – the higher the better, but 
too large of a result set causes errors


	api_key (str) – A personal NCBI API key, obtained by creating an NCBI account. An API key 
is not required, but supplying one will increase API call rate to NCBI from 
three per second to 10 per second.






	Return type

	list of dictionaries










	
genetic_collections.ncbi_functions.ncbi_taxonomy(gb_fetch_results, batch_size=250, api_key=None)[source]

	Orchestrates making calls to the NCBI efetch service, querying the NCBI
Taxonomy database for a list of NCBI taxids. Passes off the XML to the
ncbi_parse_taxonomy_xml function.


	Parameters

	
	gb_fetch_results_list – The unprocessed results of a previous gb_fetch_from_id_list


	batch_size (int) – The number of results to request at a time – the higher the better, but 
too large of a result set causes errors


	api_key (str) – A personal NCBI API key, obtained by creating an NCBI account. An API key 
is not required, but supplying one will increase API call rate to NCBI from 
three per second to 10 per second.






	Return type

	list of dictionaries
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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/MikeTrizna/genetic_collections/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”
and “help wanted” is open to whoever wants to implement it.



Implement Features

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



Write Documentation

Genetic Collections could always use more documentation, whether as part of the
official Genetic Collections 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/MikeTrizna/genetic_collections/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 genetic_collections for local development.


	Fork the genetic_collections repo on GitHub.


	Clone your fork locally:

$ git clone git@github.com:your_name_here/genetic_collections.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 genetic_collections
$ cd genetic_collections/
$ 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 genetic_collections tests
$ python setup.py test or 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, 3.4 and 3.5, and for PyPy. Check
https://travis-ci.org/MikeTrizna/genetic_collections/pull_requests
and make sure that the tests pass for all supported Python versions.






Tips

To run a subset of tests:

$ py.test tests.test_genetic_collections









          

      

      

    

  

    
      
          
            
  All modules for which code is available

	genetic_collections.ncbi_functions




          

      

      

    

  

    
      
          
            
  Source code for genetic_collections.ncbi_functions

import requests
from lxml import objectify
from collections import namedtuple
from operator import itemgetter
import re


def ncbi_inst_search(search_term, api_key = None):

    search_url = 'https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi'
    search_params = {'term': search_term,
                     'db': 'biocollections',
                     'usehistory': 'y',
                     'retmax': 10000000}
    if api_key:
        search_params['api_key'] = api_key
    r = requests.get(search_url, params=search_params)
    search_results = objectify.fromstring(r.content)
    web_env = search_results.WebEnv.text
    query_key = search_results.QueryKey.text
    result_count = int(search_results.Count.text)
    print('{} matching results found.'.format(result_count))

    parsed_results = []
    if result_count > 0:
        print('Fetching biocollection entries.')
        ret_start = 0
        batch_size = 250
        while ret_start < result_count:
            url_base = "https://eutils.ncbi.nlm.nih.gov/entrez/eutils/efetch.fcgi"
            params = {'db': 'biocollections',
                      'rettype': 'docsum',
                      'retmode': 'xml',
                      'query_key': query_key,
                      'WebEnv': web_env,
                      'retstart': ret_start,
                      'retmax': batch_size}
            if api_key:
                params['api_key'] = api_key
            r = requests.get(url_base, params=params)
            result_list = parse_biocollection_xml(r.content)
            parsed_results += result_list
            ret_start += batch_size
        for inst in parsed_results:
            icode = inst['Institution Code']
            gb_results = gb_search(inst_code = icode)
            inst['gb_count'] = gb_results.result_count
        parsed_results = sorted(parsed_results, key=itemgetter('gb_count'),
                                reverse=True)

    return parsed_results

def parse_biocollection_xml(xml):
    biocoll_url_base = 'https://www.ncbi.nlm.nih.gov/biocollections'
    xml_results = objectify.fromstring(xml)
    result_list = []
    for inst in xml_results.DocumentSummarySet.DocumentSummary:
        parsed_result = {}
        parsed_result['NCBI Link'] = '{}/{}'.format(biocoll_url_base,
                                                    inst.idbid.text)
        parsed_result['Institution Name'] = inst.iname.text
        parsed_result['Institution Code'] = inst.icode.text
        parsed_result['Country'] = inst.country.text
        parsed_result['Collection Type'] = inst.coltype.text
        result_list.append(parsed_result)
    return result_list

def gb_search(format='variable', api_key = None, **kwargs):

    search_url = 'https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi'

    if 'raw_query' in kwargs:
        search_term = kwargs['raw_query']
    elif 'inst_code' in kwargs or 'taxon' in kwargs:
        search_term_list = []
        if 'inst_code' in kwargs:
            inst_search = '"collection {}"[prop]'.format(kwargs['inst_code'])
            search_term_list.append(inst_search)
        if 'taxon' in kwargs:
            taxon_search = '"{}"[organism]'.format(kwargs['taxon'])
            search_term_list.append(taxon_search)
        search_term = ' AND '.join(search_term_list)
    else:
        print('You must provide something to search on.')
        return

    search_params = {'term': search_term,
                     'db': 'nuccore',
                     'usehistory': 'y',
                     'retmax': 10000000}
    if api_key:
        search_params['api_key'] = api_key
    
    # Return GI number (default) or accession.version (idtype='acc')
    if ('idtype' in kwargs):
        if kwargs['idtype'] == 'acc':
            search_params['idtype'] = 'acc'
        else:
            print('Invalid idtype specified, returning default GI number.')

    r = requests.get(search_url, params=search_params)
    search_results = objectify.fromstring(r.content)
    id_list = [id_entry.text for id_entry in search_results.IdList.iterchildren()]
    web_env = search_results.WebEnv.text
    query_key = search_results.QueryKey.text
    result_count = int(search_results.Count.text)
    translated_query = search_results.QueryTranslation.text

    if format == 'variable':
        Result = namedtuple('SearchResults',['web_env','query_key',
                                             'result_count','id_list'])
        result = Result(web_env, query_key, result_count, id_list)
        return result
    elif format == 'result_count':
        base_url = 'https://www.ncbi.nlm.nih.gov/nuccore/?term='
        entrez_url = base_url + requests.compat.quote_plus(translated_query)
        report = 'Your search found {} hits in GenBank'.format(result_count)
        print(report)
        url_report = 'You can see you search results online at {}'.format(entrez_url)
        print(url_report)
    elif format == 'id_list':
        if 'id_list_file' in kwargs:
            id_list_file = kwargs['id_list_file']
        else:
            id_list_file = 'gb_search_result_ids.txt'
        with open(id_list_file, 'w') as outfile:
            for id in id_list:
                outfile.write(id + '\n')
            report = '{} matching GenBank ids saved in {}'.format(result_count,
                                                                  id_list_file)
            print(report)
    else:
        print('Not a valid format')

    return

[docs]def gb_fetch_from_id_list(id_list, batch_size=250, api_key = None):
    """
    Orchestrates making calls to the NCBI efetch service, and passes off the 
    XML to the parse_fetch_results function. 

    :param list id_list: 
        List of GenBank IDs -- this can be either GIs or Accessions
    :param int batch_size:
        The number of results to request at a time -- the higher the better, but 
        too large of a result set causes errors
    :param str api_key:
        A personal NCBI API key, obtained by creating an NCBI account. An API key 
        is not required, but supplying one will increase API call rate to NCBI from 
        three per second to 10 per second. 
    :rtype: list of dictionaries
    """


    result_count = len(id_list)
    parsed_results = []
    i = 0
    while i < result_count:
        list_for_url = ','.join(id_list[i : i+batch_size])
        url_base = "https://eutils.ncbi.nlm.nih.gov/entrez/eutils/efetch.fcgi"
        params = {'db': 'nuccore',
                  'rettype': 'gb',
                  'retmode': 'xml',
                  'id': list_for_url}
        if api_key:
            params['api_key'] = api_key
        r = requests.get(url_base, params=params)
        result_list = gb_parse_xml_fetch_results(r.content)
        parsed_results += result_list

        i += batch_size
    return parsed_results


def gb_parse_xml_fetch_results(gb_xml):
    target_pieces = ['specimen_voucher','country','lat_lon','collection_date',
                     'collected_by','identified_by','bio_material',
                     'culture_collection','PCR_primers']
    result_list = []
    huge_parser = objectify.makeparser(huge_tree=True)
    xml_results = objectify.fromstring(gb_xml, huge_parser)
    for gb in xml_results.GBSeq:
        result = {}
        try:
            result['accession'] = gb['GBSeq_primary-accession'].text
            result['scientific_name'] = gb['GBSeq_organism'].text
            result['publish_date'] = gb['GBSeq_create-date'].text
            result['update_date'] = gb['GBSeq_update-date'].text
            result['keyword'] = ''
            if hasattr(gb, 'GBSeq_xrefs'):
                for xref in gb['GBSeq_xrefs']['GBXref']:
                    if xref['GBXref_dbname'].text == 'BioProject':
                        result['bioproject'] = xref['GBXref_id'].text
                    elif xref['GBXref_dbname'].text == 'Sequence Read Archive':
                        result['sra'] = xref['GBXref_id'].text
                    elif xref['GBXref_dbname'].text == 'BioSample':
                        result['biosample'] = xref['GBXref_id'].text
            if hasattr(gb, 'GBSeq_keywords'):
                for keyword in gb['GBSeq_keywords'].iterchildren():
                    if keyword.text == 'BARCODE':
                        result['keyword'] = 'BARCODE'
            result['seq_len'] = gb.GBSeq_length.text
            for ref in gb['GBSeq_references']['GBReference']:
                if hasattr(ref, 'GBReference_title'):
                    if ref['GBReference_title'] == 'Direct Submission':
                        if hasattr(ref, 'GBReference_authors'):
                            result['submit_authors'] = '; '.join([author.text for author in ref['GBReference_authors']['GBAuthor']])
                        submit_inst_text = ref['GBReference_journal'].text
                        inst_split = re.split('[\(\)]',submit_inst_text)
                        result['submit_date'] = inst_split[1]
                        result['submit_inst'] = inst_split[2]
            for feature in gb['GBSeq_feature-table'].iterchildren():
                if feature.GBFeature_key.text == 'source':
                    for feature_qual in feature.GBFeature_quals.iterchildren():
                        if feature_qual.GBQualifier_name.text == 'db_xref':
                            if 'taxon' in feature_qual.GBQualifier_value.text:
                                result['taxid'] = str(feature_qual.GBQualifier_value.text.split(":")[1])
                            elif 'BOLD' in feature_qual.GBQualifier_value.text:
                                result['bold_id'] = str(feature_qual.GBQualifier_value.text.split(":")[1])
                        elif feature_qual.GBQualifier_name.text in target_pieces:
                            if feature_qual.GBQualifier_name.text in result:
                                result[feature_qual.GBQualifier_name.text] += ';' + str(feature_qual.GBQualifier_value.text)
                            else:
                                result[feature_qual.GBQualifier_name.text] = str(feature_qual.GBQualifier_value.text)
        except:
            problem_child = gb['GBSeq_primary-accession'].text
            print('{} could not be parsed'.format(problem_child))
        result_list.append(result)
    return result_list

[docs]def ncbi_taxonomy(gb_fetch_results, batch_size=250, api_key = None):
    """
    Orchestrates making calls to the NCBI efetch service, querying the NCBI
    Taxonomy database for a list of NCBI taxids. Passes off the XML to the
    ncbi_parse_taxonomy_xml function.

    :param gb_fetch_results_list: 
        The unprocessed results of a previous gb_fetch_from_id_list
    :param int batch_size:
        The number of results to request at a time -- the higher the better, but 
        too large of a result set causes errors
    :param str api_key:
        A personal NCBI API key, obtained by creating an NCBI account. An API key 
        is not required, but supplying one will increase API call rate to NCBI from 
        three per second to 10 per second. 
    :rtype: list of dictionaries
    """

    taxid_list = set()
    for fetchresult in gb_fetch_results:
        try:
            taxid_list.add(fetchresult['taxid'])
        except (KeyError, TypeError) as e:
            continue
    taxid_list = list(taxid_list)
    result_count = len(taxid_list)
    if result_count == 0:
        print('Must supply gb_fetch_from_id_list() results.')
        return
    parsed_results = []
    i = 0
    while i < result_count:
        taxids = ','.join(taxid_list[i : i+batch_size])
        fetch_url = "https://eutils.ncbi.nlm.nih.gov/entrez/eutils/efetch.fcgi"
        params = {'db': 'taxonomy',
                  'retmode': 'xml',
                  'id': taxids}
        if api_key:
            params['api_key'] = api_key
        r = requests.get(fetch_url, params=params)
        result_list = ncbi_parse_taxonomy_xml(r.content)
        parsed_results += result_list

        i += batch_size
    return parsed_results


def ncbi_parse_taxonomy_xml(tax_xml):
    result_keys = ['taxid', 'scientific_name', 'rank', 'kingdom', 'phylum', 
                   'class', 'order', 'family', 'genus', 'full_lineage']
    result_list = []
    huge_parser = objectify.makeparser(huge_tree=True)
    xml_results = objectify.fromstring(tax_xml, huge_parser)
    for tx in xml_results.Taxon:
        result = {}
        try:
            result['taxid'] = tx['TaxId'].text
            result['scientific_name'] = tx['ScientificName'].text
            result['rank'] = tx['Rank'].text
            if hasattr(tx, 'Lineage'):
                result['full_lineage'] = tx['Lineage'].text
            if hasattr(tx, 'LineageEx'):
                for child in tx['LineageEx'].iterchildren():
                    if child.Rank.text in result_keys:
                        result[child.Rank.text] = child.ScientificName.text       
        except:
            problem_child = tx['TaxId'].text
            print('{} could not be parsed'.format(problem_child))
        result_list.append(result)
    return result_list
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