

    
      
          
            
  
VCF Filter: Available Documentation

This modules provides a form interface so users can custom filter existing VCF files and export in a variety of formats. The form simply provides an interface to VCFtools and uses the Tripal Download API to provide the filtered file to the user.


Contents:
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Features


	
	User “Filter VCF” form providing well documented filter options (includes examples) and a variety of formats.

	
	Basic filter options include: Only bi-allelic SNPs, Minimum SNP Call Read Depth, Minor Allele Frequency, Maximum Missing Count, Maximum Missing Frequency.


	More filter options include: regions and germplasm.


	Export Formats include: VCF, Quality Matrix (read depth only), A/B Biparental Matrix, Hapmap, Bgzipped VCF.










	All filtering and format conversion is done within a Tripal Job to support large files.


	
	Administrative interface for exposing VCF files to users. Extensive configuration options allow comprehensive description of each VCF file, which can offer great user experience.

	
	In addition to specifying the path to the VCF file to expose, record helpful information like a friendly name, assembly aligned to, number of SNPs.


	The information of the methods used in generating each VCF file, a statistic summary and more description can be included.


	All germplasm names and Chromosome name format can be included as more helpful information.










	Per VCF file permissions allowing you to restrict access to a given file to specific users or roles.





Further Detail:


	Various Filter Options
	Restrict dataset to specific germplasm or regions

	Basic Filtering Options





	Configuration Options

	Restrict Access by Permissions








          

      

      

    

  

    
      
          
            
  
Various Filter Options

Many filter options are available in this module. Each filter option is well documented with description, example, or even warning as users may not familiar with all filter options.


Restrict dataset to specific germplasm or regions



	This section will be collasped if no file is selected.


	Germplasm names from the file are provided to the user, who can then make changes and copy those they want to the textarea below.


	Users can follow the example format provided to keep only sites in one specific region or multiple regions.


	Help information can be configured to improve user experience.







[image: ../_images/filter_options.1.RegGerm.png]


Basic Filtering Options


	Basic filter options include:

	
	Bi-allelic


	Read Depth


	Minor Allele Frequency


	Site Missing Count


	Site Missing Frequency








[image: ../_images/filter_options.2.basic.png]

Note

Filter of VCF files is achieved by using bioinoformatic tool VCFtools [https://vcftools.github.io/index.html].







          

      

      

    

  

    
      
          
            
  
Configuration Options


	As shown in the screenshot below, a particular description is given to a file to help users. It is achieved by the configuration options in VCF Filter:

	
	name of the file, assembly it was aligned to and the number of SNPs


	a description which could include a basic introduction, but also details of the file


	a statistic summary could be included to give user a intuitive expression for choosing filter criterias


	chromosome name format can be provided for filter with regions


	germplasm names are provided for filter with specific germplasm








[image: ../_images/configuration_options.1.display.png]



          

      

      

    

  

    
      
          
            
  
Restrict Access by Permissions

Per file access can be managed in Home » Administration » Tripal » Extensions » VCF Filter.

[image: ../_images/restrick_access.1.png]



          

      

      

    

  

    
      
          
            
  
Installation


Note

It is recommended to clear cashes regularly in this installation processes.




Download VCF Filter

The module is availabe as one repository for Pulse Bioinformatics, University of Saskatchewan [https://github.com/UofS-Pulse-Binfo] on GitHub. Recommended method of downloading and installation is using git:

cd [your drupal root]/sites/all/modules

git clone https://github.com/UofS-Pulse-Binfo/vcf_filter.git







Dependencies


	Required dependencies for VCF Filter

	
	Tripal Core (utilizes the Tripal API)


	Tripal Donwload API








We can check status of modules in “Home » Administration » Tripal » Modules”.

[image: _images/install.2.dependency.png]
In this example, it is clear that Trpdownload_api is required but not available in system. Trpdownload_api [https://github.com/tripal/trpdownload_api] is availabe on GitHub, and can be installed with following commands:

cd [your drupal root]/sites/all/modules

git clone https://github.com/tripal/trpdownload_api.git

drush pm-enable trpdownload_api






Note

VCFtools [http://vcftools.sourceforge.net/] is required for VCF Filter.





Enable VCF Filter

After all dependencies are installed and enabled, VCF Filter can be enabled to use in “Home » Administration » Tripal » Modules” of your site.

Also, VCF Filter can be enabled by drush command:

drush pm-enable vcf_filter





This command will enable the module after which we should able to find it in Home » Administration » Tripal » Extensions.

[image: _images/install.1.menubar.png]




          

      

      

    

  

    
      
          
            
  
Configuration

The module can be configured in Home » Administration » Tripal » Extensions » VCF Filter by edit a file.


In Detail:


	Required information for Adding a file

	Optional information for Adding a file
	Description

	Germplasm From Header

	Chromosome format





	Test before Publication





After configuration, description of one file can be very informative and helpful for filtering options.

[image: _images/configuration.1.example.png]



          

      

      

    

  

    
      
          
            
  
Required information for Adding a file


	Only site admins can configure VCF Filter in Home » Administration » Tripal » Extensions » VCF Filter. The following information is required for adding a VCF file:

	
	Absolute path of the file


	Human-readable Name


	Number of SNPs (sites) of the file


	Backbone








[image: ../_images/required_info.1.blank.png]



          

      

      

    

  

    
      
          
            
  
Optional information for Adding a file

The module can work without optional configuration, but it is highly recommended to provide it for better user experience. Instructions are provided for each configuration option.

The following screenshot is an example:

[image: ../_images/optional_info.1.filled.png]

Description


	What we could include in description:

	
	Backgroud information about project/experiment and researchers/institution could help for better understanding of the file


	Bioinformatic tools and correlated parameters that have been applied in generating the VCF file


	Number of germplasm (individuals) included in the file, and names for maternal parent and paternal parent


	A filter criteria related statistic summary (the summary in example can be generated by a PHP script [https://gist.github.com/Jiu9Shen/1709484e7bf9564a27de6f2c221314b5])










Germplasm From Header

The names of all germplasm (individuals) in this vcf file. The germplasm list must be new line separated without any header or empty lines.


Note

If this textarea is not filled, the module is able to find the list from selected VCF fiels. However, waiting time of extracting germplasm list from a selected file can be sifnificant for large VCF files.
Loading time for a 10G VCF file will be about 3 seconds.

Since the germplasm list can be generated, it’s not necessary to generate such a list for configuration otherwise. We can leave this section blank, select this file and copy generated list back to configuration.





Chromosome format



	Chromosome name can have various format, for example, chromosome 1 for one lentil cultivar could be chr1, Chr1, CHR1, LcChr1, Lcchr, and so on. Therefore, it is important to provide this information so users can filter vcf file by regions properly.











          

      

      

    

  

    
      
          
            
  
Test before Publication


	An comprehensive test of your configuration is recommended before making this module public to users. Some good things to check include:

	
	test if all files added are downloadable


	test if download files have proper contents


	test if accesses are given to proper groups and/or individuals









Note

It is recommended to give permissions to site admins for testing before release.




Note

We appreciate if you can report issues found while using this module. You can reach us at knowpulse@usask.ca or report the issue on GitHub [https://github.com/UofS-Pulse-Binfo/vcf_filter/issues].
It will be more appreciated if you can include screenshots and an informative descrition of the issue.



Thank you for using VCF Filter!

Have a wonderful day!
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‘The absolute path to your VCF file. This file must already exist.

Human-readable Name
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‘The name of the sequence assembly the SNPs were called on.
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Description

“This is a subset of the GBS diversity panel processed by on researcher In university of S. There are 123 accessions, and it has been filtered for a <strong>minimum mean read depth of 3 for each
site across al individuals</strongs. This set is still rough and meant for a "look-see” - further filtering is <strong>strongly recommendeda/strong>1<br><tablex<ir><th>Statistical Summary</th>
<th>Min</th><th>Max</ths<th>Medians/th><th>Average</th><ih>SDe/th> </tr><tr><td>Read Depth </105<10>0/10> <> 262</10><1d> 4</10> <1055, 1099</10> <10>5.6614< > </Mr><lr>
<td>Minor Allele Frequency</td><id>0</td><10>0.5</1d><10>0.003</1d><10>0.0728</1d> <100, 1277</1d></tr><lr><td>Missing Frequency  </1d><1d>0.002</1d><t00.823</1d><1d>0.128</td>
<10>0.1476</1d><10>0.0878</10></tr></able>

This should include the method used to generate the file and any filtering that has already been done. It may also be helpful to include some stats about the file such as average read
depth to give users some context when filtering.

Germplasm From Header

1001 U
1002
1003
1004
1005
1006 4

“This should include all names of germplasm (individuals) from the header of VCF file. If this textarea is not filled, shell command will be used to find the header and extract all germplasm
names but it may slow down this module a lot.

Chromosome format
Testchrt

“This should indicate how chromosome names are formatted in this VCF file. For example, ChrL, chrl, ChrOL or name with a prefix like Lc, Ca, Gm, Pv or Mt.
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Specify filter criteria.

- Restrict dataset to specific germplasm or regions.
Select a VCF file from above to see specific germplasm.

Regions
TestChrl:111111..222222

‘Only includesites i specific regions. For example,if you want o include all genotypic data for a QTL on Chrl from 5355 to 6666
then you would enter Chr1:5555.6666
Region input format: Chrom:positin-lower-bound. position-upper-bound (e.g. TestChr1:111111.222222).

Germplasm from selected file
1001
1002
1003
1004
1005
1006

‘Al germplasm (individuals) in selected ile. Please copy the germplasm that need to be kept to textarea under.

A\ You must copy the germplasm you want to keep into the Keep these Germplasm or
your file il contain all germplasm.

Keep these Germplasm

4

‘Only include these germplasm (ndividuals) in export file. Each germplasm name should be on its own line and must match exactly the
‘names inthe ilechosen (names are shown above).
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() Only include Bi-alelic SNPs

1 you check this checkbos, only SNPs with 2 allles across all individuals will be kept. Forexample, i the example data below, SNP
Chrap34567 would be removed.

Minimum SNP Call Read Depth

Only include SNP cals hat hve t est hespecifed numbr of resds to support the cal For example,ifyou spciy  for i iler then
for SN Chrzp25678 inth example tble beow, oy the cll fo Germplasns il e et to missing data.

Minor Allele Frequency

Only include SNP postions with  mino alele frequency greste than or equal o i vlue, Allee frequency is defined s the numberof
times an allele sppesrs over al individussat tht s ivided by the total mumbe o non-missing lleles st tha st For exampl,fyour
ener 5% i this e then SNPS it a minor sl requency v than 45% could be removed (SNP Chrip12344 n theexample dita
belo).

‘Maximum Missing Count

Exclude SNPS with morethn this numberofmissing genotypes over l incividual germplas. For example, f you nter 1 for s fiter
{hen SINPSwith more than 1 mising genotype wouldbe removed (SNP Chrépé8765 inthe example ot below).

Exclude SNPs based on the roportion of missin data. Forexample, ifyou enter 25% for thsfier hen SNPs with 3 missing da
requency higher than 25% would b removed (SNP Chrdp48765 i he exampledata below).

Example Table: Example Data for Filter Explanation.

Chripizsas  Chrt ™2 TS ATIS  TTAS
Oh2p2s678  Chiz 25678 Ge7  Ga1s Ges T2 Gez2 G124
hi3psdse?  chid 34567 Aa5 ooz AG7  TI5  cone  Te28
Chapas7es  Chra 45765 cor2 Aoy co1e  mazs

* The above example will be referred to i the description of each filter criteria to aid inthe explanation of how it will affect
your data. NOTE: the cell for each SNP by germplasm combination contains the call and the read depth seperated by a colon
(9. For example, AA:S means a call of AA with a read depth of 5.
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Test File number 1 Genome2.0

(o] ‘Same Test File number 2 Genome3.0 506

More information on Test File number 1: This is a subset of the GBS diversity panel processed by on researcher in
university of S. There are 123 accessions, and it has been filtered for a minimum mean read depth of 3 for each
site across all individuals. This set is still rough and meant for a "look-see” - further filtering is strongly
recommended!

Read Depth 51009 56614
Minor Allele Frequency ) 05 0003 00728 01277
Missing Frequency 0002 0823 0128 01476 00878

Specify filter criteria.

- Restrict dataset to specific germplasm or regions.
Select a VCF file from above to see specific germplasm.

Regions
TestChrl:111111..222222

4

Only include sies inspecific regions. For example,if you want o include all genotypi daa for a QL on Chrl from 5535 o 6666
then you would ener Chr1:5555. 6665
Region inputformat: Chrom:posiion-lower-bound. position-upper-bound (e, TestChr1:111111.222222).

Germplasm from selected file
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1002
1003
1004
1005
1006

All gemplos (ndividuls) n selctd e Please copy the germplasm that need to be kept o textarea under.
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Home » Administration » Tripal » Extensions

VCF Filter o

This module provides a form so users can custom filter existing VCF files and export in a variety of formats. In order to make a VCF file available to users, it must first be included below:

Add
HUMAN-READABLE NAME BACKBONE FILE OPERATIONS

None.
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