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CheckAllelesVcfInBam



Introduction


This tool has been written to check the allele frequency in BAM files. This is meant for comparison with the allele frequency reported at the VCF file





Example


To get the help menu:


biopet tool CheckAllelesVcfInBam -h
Usage: CheckAllelesVcfInBam [options]

  -l <value> | --log_level <value>
        Log level
  -h | --help
        Print usage
  -v | --version
        Print version
  -I <file> | --inputFile <file>
        VCF file
  -o <file> | --outputFile <file>
        output VCF file name
  -s <value> | --sample <value>
        sample name
  -b <value> | --bam <value>
        bam file, from which the variants (VCF files) were called
  -m <value> | --min_mapping_quality <value>
        minimum mapping quality score for a read to be taken into account






To run the tool:


biopet tool CheckAllelesVcfInBam --inputFile myVCF.vcf \
--bam myBam1.bam --sample bam_sample1 --outputFile myAlleles.vcf






Note that the tool can run multiple BAM files at once.
The only thing one needs to make sure off is matching the --bam and --sample in that same order.


For multiple bam files:


biopet tool CheckAllelesVcfInBam --inputFile myVCF.vcf \
--bam myBam1.bam --sample bam_sample1 --bam myBam2.bam --sample bam_sample2 \
--bam myBam3.bam --sample bam_sample3 --outputFile myAlleles.vcf









Output


outputFile = VCF file which contains an extra field with the allele frequencies per sample given to the tool.
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BedtoolsCoverageToCounts



Introduction


This tool enables a user to generate a count file, out of a coverage file.





Example


To get the help menu:


biopet tool BedtoolsCoverageToCounts -h
Usage: BedtoolsCoverageToCounts [options]

  -l <value> | --log_level <value>
        Log level
  -h | --help
        Print usage
  -v | --version
        Print version
  -I <file> | --input <file>
        coverage file produced with bedtools
  -o <file> | --output <file>
        output file name






input: A coverage file produced with bedtools
output: A count file with the counts from the the values inside the coverage file. Where values could be almost everything, e.g.
genes, ensemblIDs etc. etc.


To run the tool:


biopet tool BedtoolsCoverageToCounts
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FindRepeatsPacBio



Introduction


This tool searches for and annotates repeat regions inside a BAM file.
It intersect the regions provided in the bed file with the BAM file and extracts them.
On the extracted regions samtools mpileup will be run and all insertions, deletions or substitutions will be counted on a per read basis





Example


To get the help menu:


biopet tool FindRepeatsPacBio -h
Usage: FindRepeatsPacBio [options]

  -l <value> | --log_level <value>
        Log level
  -h | --help
        Print usage
  -v | --version
        Print version
  -I <file> | --inputBam <file>
        
  -b <file> | --inputBed <file>
        output file, default to stdout






To run the tool:


biopet tool FindRepeatsPacBio --inputBam myInputbam.bam \
--inputBed myRepeatRegions.bed > mySummary.txt






Since the default output of the program is printed in stdout we can use > to write the output to a text file.





Output


The Output is a tab delimited text file which looks like this:


|chr  |startPos|stopPos |Repeat_seq|repeatLength|original_Repeat_readLength|
|—–|——–|——–|———-|————|————————–|
|chr4 |3076603 |3076667 |CAG       |3       |65                        |
|chr4 |3076665 |3076667 |GCC       |3           |3                         |
|chrX |66765158|66765261|GCA       |3           |104                       |


table continues below:


|Calculated_repeat_readLength|minLength|maxLength|inserts                              |
|—————————-|———|———|————————————-|
|61,73,68                    |61       |73       |GAC,G,T/A,C,G,G,A,G,A,G/C,C,C,A,C,A,G|
|3,3,3                       |3        |3        |//                                   |
|98                          |98       |98       |A,G,G                                |


table continues below:


|deletions           |notSpan|
|——————–|——-|
|1,1,2,1,1,1,2//2,1,1|0      |
|//                  |0      |
|1,1,1,1,1,1,2,1     |0      |
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SamplesTsvToJson


This tool enables a user to create a full sample sheet in JSON format, suitable for all our Queue pipelines, from TSV file(s).
The tool can be called as follows:


biopet tool SamplesTsvToJson






To open the help:


biopet tool SamplesTsvToJson -h
Usage: SamplesTsvToJson [options]

  -l <value> | --log_level <value>
        Log level
  -h | --help
        Print usage
  -v | --version
        Print version
  -i <file> | --inputFiles <file>
        Input must be a tsv file, first line is seen as header and must at least have a 'sample' column, 'library' column is optional, multiple files allowed
  -t <file> | --tagFiles <file>

  -o <file> | --outputFile <file>






A user provides a TAB separated file (TSV) with sample specific properties which are parsed into JSON format by the tool.
For example, a user wants to add certain properties to the description of a sample, such as the treatment a sample received. Then a TSV file with an extra column called treatment is provided.
The resulting JSON file will have the ‘treatment’ property in it as well. The order of the columns is not relevant to the end result


The tag files works the same only the value is prefixed in the key tags.



Example


{
  "samples" : {
    "Sample_ID_1" : {
      "treatment" : "heatshock",
      "libraries" : {
        "Lib_ID_1" : {
          "bam" : "MyFirst.bam"
        }
      }
    },
    "Sample_ID_2" : {
      "treatment" : "heatshock",
      "libraries" : {
        "Lib_ID_2" : {
          "bam" : "MySecond.bam"
        }
      }
    }
  }
}









Sample definition


To get the above example out of the tool one should provide 2 TSV files as follows:




| sample        | library | bam         |
| ——-       | ——- | ———   |
|Sample_ID_1    |Lib_ID_1 |MyFirst.bam  |
|Sample_ID_2    |Lib_ID_2 |MySecond.bam |







Library definition


The second TSV file can contain as much properties as you would like. Possible option would be: gender, age and family.
Basically anything you want to pass to your pipeline is possible.




| sample      | treatment |
| ———– | ——— |
| Sample_ID_1 | heatshock |
| Sample_ID_2 | heatshock |
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FastqSplitter



Introduction


This tool divides a fastq file into smaller fastq files, based on the number of output files specified. For ecample, if one specifies 5 output files it will split the fastq
into 5 files of equal size. This can be very useful if one wants to use chunking option in one of our pipelines: FastqSplitter can generate the exact number of fastq files (chunks) as needed. This tool is used internally in our pipelines as required





Example


To get the help menu:


biopet tool FastqSplitter -h
Usage: FastqSplitter [options]

  -l <value> | --log_level <value>
        Log level
  -h | --help
        Print usage
  -v | --version
        Print version
  -I <file> | --inputFile <file>
        out is a required file property
  -o <file> | --output <file>
        out is a required file property






To run the tool:


biopet tool FastqSplitter --inputFile myFastq.fastq \
--output mySplittedFastq_1.fastq --output mySplittedFastq_2.fastq \
--output mySplittedFastq_3.fastq






The above invocation will split the input file into 3 fastq files of equal size.





Output


Multiple fastq files based on the number of outputFiles specified.
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BedToInterval



Introduction


BedToInterval has been written to ensure a proper input for the tools from Picard.
Since the latest release of Picard tools (v 1.124) there is already a tool available called: BedToIntervalList.





Example


To get the help menu:


biopet tool BedToInterval -h
Usage: BedToInterval [options]

  -l <value> | --log_level <value>
        Log level
  -h | --help
        Print usage
  -v | --version
        Print version
  -I <file> | --inputFile <file>
        
  -o <file> | --output <file>
        
  -b <file> | --bam <file>






To run the tool:


biopet tool BedToInterval -I myBed.bed -o myIntervals.txt -b myBam.bam









Results


The results of this tool will be a tab delimited text file called a interval list.
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Developer - Using Biopet as a dependency for your own project


You can use Biopet as a library for your own Scala project.
This can be useful if you want to make your own pipeline that you don’t want to add back upstream.



Prerequisites


At bare minimum you will need:



		Java 8


		Scala 2.10 or higher


		SBT or Maven





We highly recommend you to use an IDE such as IntelliJ IDEA for development.



Maven dependencies


If you decide to use Maven, you should clone the GATK public github repository [https://github.com/broadgsa/gatk].
You should use GATK 3.6.
After cloning GATK 3.6, run the following in a terminal


mvn clean install


You should perform the same steps for Biopet [https://github.com/biopet/biopet]. This document assumes you are working with Biopet 0.7 or higher.





SBT dependencies


You can develop biopet pipelines with SBT as well. However, since GATK uses Maven, you will still need to install GATK
into your local Maven repository with mvn install.


After this, you can create a regular build.sbt file in the project root directory. In addition to the regular
SBT settings, you will also need to make SBT aware of the local GATK Maven installation you just did. This can be done
by adding a new resolver object:


resolvers += {
  val repo = new IBiblioResolver
  repo.setM2compatible(true)
  repo.setName("localhost")
  repo.setRoot(s"file://${Path.userHome.absolutePath}/.m2/repository")
  repo.setCheckconsistency(false)
  new RawRepository(repo)
}






Having set this, you can then add specific biopet modules as your library dependency. Here is one example that adds
the Flexiprep version 0.7.0 dependency:


libraryDependencies ++= Seq(
    "nl.lumc.sasc" % "Flexiprep" % "0.7.0"
)






In some cases, there may be a conflict with the org.reflections package used (this is a transitive dependency of
GATK). If you encounter this, we recommend forcing the version to 0.9.9-RC1 like so:


libraryDependencies ++= Seq(
    "org.reflections" % "reflections" % "0.9.9-RC1" force()
)











Project structure


You should follow typical Scala folder structure. Ideally your IDE will handles this for you.
An example structure looks like:


.
├── pom.xml
├── src
│   ├── main
│   │   ├── resources
│   │   │   └── path
│   │   │       └── to
│   │   │           └── your
│   │   │               └── myProject
│   │   │                   └── a_resource.txt
│   │   └── scala
│   │       └── path
│   │           └── to
│   │               └── your
│   │                   └── myProject
│   │                       └── MyProject.scala
│   └── test
│       ├── resources
│       └── scala
│           └── path
│               └── to
│                   └── your
│                       └── MyProject
│                           └── MyProjectTest.scala









POM


(skip this section if using SBT)


When using Biopet, your Maven pom.xml file should at minimum contain the following dependency:


    <dependencies>
        <dependency>
            <groupId>nl.lumc.sasc</groupId>
            <artifactId>BiopetCore</artifactId>
            <version>0.7.0</version>
        </dependency>
    </dependencies>






In case you want to use a specific pipeline you want to add this to your dependencies. E.g.


    <dependencies>
        <dependency>
            <groupId>nl.lumc.sasc</groupId>
            <artifactId>BiopetCore</artifactId>
            <version>0.7.0</version>
        </dependency>
        <dependency>
            <groupId>nl.lumc.sasc</groupId>
            <artifactId>Shiva</artifactId>
            <version>0.7.0</version>
        </dependency>
    </dependencies>






For a complete example pom.xml see here.





SBT build


You can use SBT to build a fat JAR that contains all the required class files in a single JAR file. This can be done
using the sbt-assembly plugin [https://github.com/sbt/sbt-assembly]. Keep in mind that you have to explicitly define a specific merge strategy for conflicting
file names. In our experience, the merge strategy below works quite well:


assemblyMergeStrategy in assembly := {
  case "git.properties"      => MergeStrategy.first
  // Discard the GATK's queueJobReport.R and use the one from Biopet
  case PathList("org", "broadinstitute", "gatk", "queue", "util", x) if x.endsWith("queueJobReport.R")
                             => MergeStrategy.first
  case "GATKText.properties" => MergeStrategy.first
  case "dependency_list.txt" => MergeStrategy.discard
  case other                 => MergeStrategy.defaultMergeStrategy(other)
}









New pipeline


To create a new pipeline in your project you need a class that extends from Qscript and SummaryQScript.


E.g.:


class MyProject(val root: Configurable) extends Qscript with SummaryQScript {

    def init(): Unit = {}
    
    def biopetScript(): Unit = {}  # pipeline code here
    
    def summarySettings = Map()
    def summaryFiles = Map()
    def summaryStats = Map()
    
    def summaryFile: File = new File()

}






To make your pipeline runnable from the command line, you need to add a one line object:


object MyProject extends PipelineCommand






When you build your jar, you cna then simply use:


java -jar MyProject.jar -config some_config.yml <other arguments>






This jar comes with all standard biopet arguments.
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MpileupToVcf



Introduction


This tool enables a user to extract a VCF file out a mpileup file generated from the BAM file using samtools mpileup, for instance.
The tool can also stream through STDin and STDout so that it is not necessary to store the mpileup file on disk.
Mpileup files can to be very large because they describe each covered base position in the genome on a per read basis,
so it is not desired to store them.







Example


To start the tool:


biopet tool mpileupToVcf






To open the help:


biopet tool mpileupToVcf -h
Usage: MpileupToVcf [options]

  -l <value> | --log_level <value>
        Log level
  -h | --help
        Print usage
  -v | --version
        Print version
  -I <file> | --input <file>
        input, default is stdin
  -o <file> | --output <file>
        out is a required file property
  -s <value> | --sample <value>
        
  --minDP <value>
        
  --minAP <value>
        
  --homoFraction <value>
        
  --ploidy <value>
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ExtractAlignedFastq



Introduction


This tool extracts reads from a BAM file based on alignment intervals.
E.g if one is interested in a specific location this tool extracts the full reads from the location.
The tool is also very usefull to create test data sets.





Example


To get the help menu:


biopet tool ExtractAlignedFastq -h
ExtractAlignedFastq - Select aligned FASTQ records
      
Usage: ExtractAlignedFastq [options]

  -l <value> | --log_level <value>
        Log level
  -h | --help
        Print usage
  -v | --version
        Print version
  -I <bam> | --input_file <bam>
        Input BAM file
  -r <interval> | --interval <interval>
        Interval strings (e.g. chr1:1-100)
  -i <fastq> | --in1 <fastq>
        Input FASTQ file 1
  -j <fastq> | --in2 <fastq>
        Input FASTQ file 2 (default: none)
  -o <fastq> | --out1 <fastq>
        Output FASTQ file 1
  -p <fastq> | --out2 <fastq>
        Output FASTQ file 2 (default: none)
  -Q <value> | --min_mapq <value>
        Minimum MAPQ of reads in target region to remove (default: 0)
  -s <value> | --read_suffix_length <value>
        Length of suffix mark from each read pair (default: 0). This is used for distinguishing read pairs with
        different suffices. For example, if your FASTQ records end with `/1` for the first pair and `/2` for the
        second pair, the value of `read_suffix_length` should be 2.

This tool creates FASTQ file(s) containing reads mapped to the given alignment intervals. A set of FASTQ files that was
used in creating the BAM file is also required since this is used for retrieving full sequences of FASTQ records which
map to the given region. This is useful since some of the records may have undergone modifications such as quality
trimming before alignment. In this case, retrieving the aligned SAM records will only give the modified sequence.






To run the tool:


biopet tool ExtractAlignedFastq \
--input_file myBam.bam --in1 myFastq_R1.fastq --out1 myOutFastq_R1.fastq --interval chr5:100-200







		Note that this tool works for single end and paired end data. The above example can be easily extended for paired end data.
The only thing one should add is: --in2 myFastq_R2.fastq --out2 myOutFastq_R2.fastq


		The interval is just a genomic position or multiple genomic positions wherefrom one wants to extract the reads.








Output


The output of this tool will be fastq files containing only mapped reads with the given alignment intervals extracted from the bam file.
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VepNormalizer



Introduction


This tool modifies a VCF file annotated with the Variant Effect Predictor (VEP).
Since the VEP does not use INFO fields to annotate, but rather puts all its annotations in one big string inside a “CSQ” INFO tag it is necessary to normalize it.


Tool will parse the information in the CSQ header to create INFO fields for each annotation field. Tool has two modes: standard and explode.


The standard mode will produce a VCF according to the VCF specification.
This means that every VEP INFO tag will consist of the comma-separated list of values for each transcript.
In case the value is empty, the VEP INFO tag will not be shown for that specific record


Mode explode will, on the other hand, create a new VCF record for each transcript it encounters.
This thus means each VEP INFO tag will consist of a single value (if present at all). This can be useful if one must work on a per-transcript basis.
Please note, however, that this means records may seem to be “duplicated”.


The CSQ tag is by default removed from the output VCF file. If one wishes to retain it, one can set the --do-not-remove option.





Example


Help menu:


biopet tool VepNormalizer -h
|VepNormalizer - Parse VEP-annotated VCF to standard VCF format 
Usage: VepNormalizer [options]

  -l <value> | --log_level <value>
        Log level
  -h | --help
        Print usage
  -v | --version
        Print version
  -I <vcf> | --InputFile <vcf>
        Input VCF file. Required.
  -O <vcf> | --OutputFile <vcf>
        Output VCF file. Required.
  -m <mode> | --mode <mode>
        Mode. Can choose between <standard> (generates standard vcf) and <explode> (generates new record for each transcript). Required.
  --do-not-remove
        Do not remove CSQ tag. Optional
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AnnotateVcfWithBed



Introduction


This tool to annotates a vcf file using the input from a bed file





Example


To get the help menu:


Usage: AnnotateVcfWithBed [options]

  -l <value> | --log_level <value>
        Log level
  -h | --help
        Print usage
  -v | --version
        Print version
  -I <vcf file> | --inputFile <vcf file>
        Input is a required file property
  -B <bed file> | --bedFile <bed file>
        Bedfile is a required file property
  -o <vcf file> | --output <vcf file>
        out is a required file property
  -f <name of field in vcf file> | --fieldName <name of field in vcf file>
        Name of info field in new vcf file
  -d <name of field in vcf file> | --fieldDescription <name of field in vcf file>
        Description of field in new vcf file
  -t <name of field in vcf file> | --fieldType <name of field in vcf file>
        Description of field in new vcf file






To run the tool use:


biopet tool AnnotateVcfWithBed -I myVcf.vcf -B myBed.bed -o myannotatedVcf.vcf  









Results


The result of this tool will be a vcf file with an extra field with annotation
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Developer - Example pipeline


This document/tutorial will show you how to add a new pipeline to biopet. The minimum requirement is having:



		A clean biopet checkout from git


		Texteditor or IntelliJ IDEA






Adding pipeline folder


Via commandline:


cd biopet/public/
mkdir -p mypipeline/src/main/scala/nl/lumc/sasc/biopet/pipelines/mypipeline









Adding maven project


Adding a pom.xml to biopet/public/mypipeline folder. The example below is the minimum required POM definition


<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://maven.apache.org/POM/4.0.0"
         xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
         xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/xsd/maven-4.0.0.xsd">
    <parent>
        <artifactId>Biopet</artifactId>
        <groupId>nl.lumc.sasc</groupId>
        <version>0.5.0-SNAPSHOT</version>
        <relativePath>../</relativePath>
    </parent>
    <modelVersion>4.0.0</modelVersion>

    <inceptionYear>2015</inceptionYear>
    <artifactId>MyPipeline</artifactId>
    <name>MyPipeline</name>
    <packaging>jar</packaging>

    <dependencies>
        <dependency>
            <groupId>nl.lumc.sasc</groupId>
            <artifactId>BiopetCore</artifactId>
            <version>${project.version}</version>
        </dependency>
        <dependency>
            <groupId>nl.lumc.sasc</groupId>
            <artifactId>BiopetToolsExtensions</artifactId>
            <version>${project.version}</version>
        </dependency>
        <dependency>
            <groupId>org.testng</groupId>
            <artifactId>testng</artifactId>
            <version>6.8</version>
            <scope>test</scope>
        </dependency>
        <dependency>
            <groupId>org.scalatest</groupId>
            <artifactId>scalatest_2.10</artifactId>
            <version>2.2.1</version>
            <scope>test</scope>
        </dependency>
    </dependencies>

</project>









Initial pipeline code


In biopet/public/mypipeline/src/main/scala/nl/lumc/sasc/biopet/pipelines/mypipeline create a file named HelloPipeline.scala with the following contents:


package nl.lumc.sasc.biopet/pipelines.mypipeline

import nl.lumc.sasc.biopet.core.PipelineCommand
import nl.lumc.sasc.biopet.utils.config.Configurable
import nl.lumc.sasc.biopet.core.summary.SummaryQScript
import org.broadinstitute.gatk.queue.QScript

class HelloPipeline(val root: Configurable) extends QScript with SummaryQScript {
  def this() = this(null)

  /** Only required when using [[SummaryQScript]] */
  def summaryFile = new File(outputDir, "hello.summary.json")

  /** Only required when using [[SummaryQScript]] */
  def summaryFiles: Map[String, File] = Map()

  /** Only required when using [[SummaryQScript]] */
  def summarySettings = Map()

  // This method can be used to initialize some classes where needed
  def init(): Unit = {
  }

  // This method is the actual pipeline
  def biopetScript: Unit = {
    // Executing a tool like FastQC, calling the extension in `nl.lumc.sasc.biopet.extensions.Fastqc`

    val fastqc = new Fastqc(this)
    fastqc.fastqfile = config("fastqc_input")
    fastqc.output = new File(outputDir, "fastqc.txt")
    add(fastqc)

  }
}

object HelloPipeline extends PipelineCommand






Looking at the pipeline, you can see that it inherits from QScript. QScript is the fundamental class which gives access to the Queue scheduling system. In addition SummaryQScript (trait) will add another layer of functions which provides functions to handle and create summary files from pipeline output.
class HelloPipeline(val root: Configurable, our pipeline is called HelloPipeline and is taking a root with configuration options passed down to Biopet via a JSON specified on the commandline (–config).


  def biopetScript: Unit = {
  }






One can start adding pipeline components in biopetScript, this is the programmatically equivalent to the main method in most popular programming languages. For example, adding a QC tool to the pipeline like FastQC. Look at the example shown above.
Setting up the pipeline is done within the pipeline itself, fine-tuning is always possible by overriding in the following way:


    val fastqc = new Fastqc(this)
    fastqc.fastqfile = config("fastqc_input")
    fastqc.output = new File(outputDir, "fastqc.txt")
    
    // change kmers settings to 9, wrap with `Some()` because `fastqc.kmers` is a `Option` value.
    fastqc.kmers = Some(9)
    
    add(fastqc)









Config setup


For our new pipeline, one should setup the (default) config options.


Since our pipeline is called HelloPipeline, the root of the namespace for our pipeline will be called hellopipeline (lowercaps).


{
    "output_dir": "/home/user/mypipelineoutpt",
    "hellopipeline": {
        
    }
}









Test pipeline





Summary output


Any pipeline that mixes in SummaryQscript will produce a summary json.
This summary json usually contains statistics and some output results.


By mixing in SummaryQscript, the new pipeline needs to implement three functions:



		summaryFile: File


		summaryFiles: Map[String, File]


		summarySettings: Map[String, Any]





Of those three, summaryFile is the most important one, and should point to the file where the summary will be written to.
The summaryFiles function should contain any extra files one would like to add to the summary.
Files are listed in a separate files JSON object, and will by default include any executables used in the pipelines.
The summarySettings function should contain any extra settings one would like to add to the summary.
Settings are listed in a separate settings JSON object.


Apart from these fields, the summary JSON will be populated with statistics from tool extensions that mix in Summarizable.
To populate these statistics, one has to call addSummarizable on the tool.


For instance, let’s go back to the fastqc example. The original declaration was:


    val fastqc = new Fastqc(this)
    fastqc.fastqfile = config("fastqc_input")
    fastqc.output = new File(outputDir, "fastqc.txt")
    
    // change kmers settings to 9, wrap with `Some()` because `fastqc.kmers` is a `Option` value.
    fastqc.kmers = Some(9)
    
    add(fastqc)






To add the fastqc summary to our summary JSON all we have to do is write the following line afterwards:


    addSummarizable(fastqc)






Summary statistics for fastqc will then end up in a stats JSON object in the summary.
See the tool tutorial for how to make a tool extension produce any summary output.





Reporting output (optional)
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Developer - Example pipeline report



Concept





Requirements





Getting started - First page





How to generate report independent from pipeline





Branding etc.
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Developer - Code style



General rules



		Variable names should always be in camelCase and do not start with a capital letter





// correct: 
val outputFromProgram: String = "foobar"
 
// incorrect:
val OutputFromProgram: String = "foobar"







		Class names should always be in CamelCase and always start with a capital letter





// correct:
class ExtractReads {}

// incorrect:
class extractReads {}







		Avoid using null; Scala’s Option type should be used instead





// correct:
val inputFile: Option[File] = None

// incorrect:
val inputFile: File = null







		If a method/value is designed to be overridden make it a def and override it with a def, we encourage you to not use val
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Developer - Example tool


In this tutorial we explain how to create a tool within the biopet-framework. We provide convient helper methods which can be used in the tool.
We take a line counter as the use case.



Initial tool code


package nl.lumc.sasc.biopet.tools

import java.io.{ PrintWriter, File }

import nl.lumc.sasc.biopet.utils.ConfigUtils._
import nl.lumc.sasc.biopet.utils.ToolCommand
import scala.collection.mutable

import scala.io.Source

/**
 */
object SimpleTool extends ToolCommand {
    /*
    * Main function executes the LineCounter.scala
    */    
    def main(args: Array[String]): Unit = {
        println("This is the SimpleTool");
    }
}






This is the minimum setup for having a working tool. We will place some code for line counting in main. Like in other
higher order programming languages like Java, C++ and .Net, one needs to specify an entry for the program to run. def main
is here the first entry point from the command line into your tool.





Program arguments and environment variables


A basic application/tool usually takes arguments to configure and set parameters to be used within the tool.
In biopet we facilitate an AbstractArgs case-class which stores the arguments read from command line.


  case class Args(inputFile: File = Nil, outputFile: Option[File] = None) extends AbstractArgs






The arguments are stored in Args, this is a Case Class which acts as a java HashMap storing the arguments in an
object-like fashion.


Consuming and placing values in Args works as follows:


  class OptParser extends AbstractOptParser {
    head(
      s"""
         |$commandName - Count lines in a textfile
      """.stripMargin)

    opt[File]('i', "input") required () unbounded () valueName "<inputFile>" action { (x, c) =>
      c.copy(inputFile = x)
    } validate {
      x => if (x.exists) success else failure("Inputfile not found")
    } text "Count lines from this files"

    opt[File]('o', "output") unbounded () valueName "<outputFile>" action { (x, c) =>
      c.copy(outputFile = Some(x))
    } text "File to write output to, if not supplied output go to stdout"

  }






One has to implement class OptParser in order to fill Args. In OptParser one defines the command line args and how it should be processed.
In our example, we just copy the values passed on the command line. Further reading: scala scopt [https://github.com/scopt/scopt]


Let’s compile the code into 1 file and test with real functional code:



package nl.lumc.sasc.biopet.tools

import java.io.{ PrintWriter, File }

import nl.lumc.sasc.biopet.utils.ConfigUtils._
import nl.lumc.sasc.biopet.utils.ToolCommand
import scala.collection.mutable

import scala.io.Source

/**
 */
object SimpleTool extends ToolCommand {
  case class Args(inputFile: File = Nil, outputFile: Option[File] = None) extends AbstractArgs
        
  class OptParser extends AbstractOptParser {
    
    head(
      s"""
         |$commandName - Count lines in a textfile
      """.stripMargin)
    
    opt[File]('i', "input") required () unbounded () valueName "<inputFile>" action { (x, c) =>
      c.copy(inputFile = x)
    } validate {
      x => if (x.exists) success else failure("Inputfile not found")
    } text "Count lines from this files"
    
    opt[File]('o', "output") unbounded () valueName "<outputFile>" action { (x, c) =>
      c.copy(outputFile = Some(x))
    } text "File to write output to, if not supplied output go to stdout"
    
  }

  def countToJSON(inputRaw: File): String = {
    val reader = Source.fromFile(inputRaw)
    val nLines = reader.getLines.size
    
    mapToJson(Map(
        "lines" -> nLines,
        "input" -> inputRaw
    )).spaces2
  }

  /*
   * Main function executes the LineCounter.scala
   */    
  def main(args: Array[String]): Unit = {
    val commandArgs: Args = parseArgs(args)
    
    // use the arguments
    val jsonString: String = countToJSON(commandArgs.input)
    commandArgs.outputJson match {
      case Some(file) =>
        val writer = new PrintWriter(file)
        writer.println(jsonString)
        writer.close()
       case _ => println(jsonString)
    }
  }
}









Adding tool-extension for usage in pipeline


In order to use this tool within biopet, one should write an extension for the tool. (as we also do for normal executables like bwa-mem)


The wrapper would look like this, basically exposing the same command line arguments to biopet in an OOP format.
Note: we also add some functionalities for getting summary data and passing on to biopet.


The concept of having (extension)-wrappers is to create a black-box service model. One should only know how to interact with the tool without necessarily knowing the internals.


package nl.lumc.sasc.biopet.extensions.tools

import java.io.File

import nl.lumc.sasc.biopet.core.ToolCommandFunction
import nl.lumc.sasc.biopet.core.summary.Summarizable
import nl.lumc.sasc.biopet.utils.ConfigUtils
import nl.lumc.sasc.biopet.utils.config.Configurable
import org.broadinstitute.gatk.utils.commandline.{ Argument, Output, Input }

/**
 * SimpleTool function class for usage in Biopet pipelines
 *
 * @param root Configuration object for the pipeline
 */
class SimpleTool(val root: Configurable) extends ToolCommandFunction with Summarizable {
  def toolObject = nl.lumc.sasc.biopet.tools.SimpleTool

  @Input(doc = "Input file to count lines from", shortName = "input", required = true)
  var input: File = _
  
  @Output(doc = "Output JSON", shortName = "output", required = true)
  var output: File = _

  // setting the memory for this tool where it starts from.
  override def defaultCoreMemory = 1.0

  override def cmdLine = super.cmdLine +
    required("-i", input) +
    required("-o", output)

  def summaryStats: Map[String, Any] = {
    ConfigUtils.fileToConfigMap(output)
  }

  def summaryFiles: Map[String, File] = Map(
    "simpletool" -> output
  )

}

object SimpleTool {
  def apply(root: Configurable, input: File, output: File): SimpleTool = {
    val report = new SimpleTool(root)
    report.inputReport = input
    report.output = new File(output, input.getName.substring(0, input.getName.lastIndexOf(".")) + ".simpletool.json")
    report
  }

  def apply(root: Configurable, input: File, outDir: String): SimpleTool = {
    val report = new SimpleTool(root)
    report.inputReport = input
    report.output = new File(outDir, input.getName.substring(0, input.getName.lastIndexOf(".")) + ".simpletool.json")
    report
  }
}









Summary setup (for reporting results to JSON)


Any tool extension can create summary output for use within a larger pipeline.
To accomplish this, it first has to mix in the Summarizable trait.
Once that its done, it must implement the following functions:



		summaryFiles: Map[String, File]


		summaryStats: Map[String, Any]





The first of these can contain any files one wishes to include into the summary, but can be just an empty map.


The second function, summaryStats, should create a map of statistics.
This function is only executed after the tool has completed running, and it is therefore possible to extract values from the output.


Suppose, that our tool simply creates a file that lists the amount of lines in the input file.
We could then extract this value, and store it in the summary through the summaryStats function.
This would look like the following:



def summaryStats: Map[String, Any] = {
   Map("count" -> Source.fromFile(output).getLines.head.toInt)
}






See the pipeline tutorial for how to use these statistics in a pipeline.
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Developer - Getting started



Requirements



		Maven 3.3


		Installed Gatk to maven local repository (see below)


		Installed Biopet to maven local repository (see below)


		Some knowledge of the programming language Scala [http://www.scala-lang.org/] (The pipelines are scripted using Scala)


		We encourage users to use an IDE for scripting the pipeline. One that works pretty well for us is: IntelliJ IDEA [https://www.jetbrains.com/idea/]





To start the development of a biopet pipeline you should have the following tools installed:



		Gatk


		Biopet





Make sure both tools are installed in your local maven repository. To do this one should use the commands below.


# Replace 'mvn' with the location of you maven executable or put it in your PATH with the export command.
git clone https://github.com/broadgsa/gatk-protected
cd gatk-protected
git checkout 3.4
# The GATK version is bound to a version of Biopet. Biopet 0.5.0 uses Gatk 3.4
mvn clean install

cd ..

git clone https://github.com/biopet/biopet.git
cd biopet
git checkout 0.5.0
mvn -DskipTests=true clean install









Basic components





Qscript (pipeline)


A basic pipeline would look like this. Extended example


package org.example.group.pipelines

import nl.lumc.sasc.biopet.core.{ BiopetQScript, PipelineCommand }
import nl.lumc.sasc.biopet.utils.config.Configurable
import nl.lumc.sasc.biopet.extensions.{ Gzip, Cat }
import org.broadinstitute.gatk.queue.QScript

//TODO: Replace class name, must be the same as the name of the pipeline
class SimplePipeline(val root: Configurable) extends QScript with BiopetQScript {
  // A constructor without arguments is needed if this pipeline is a root pipeline
  // Root pipeline = the pipeline one wants to start on the commandline
  def this() = this(null)

  @Input(required = true)
  var inputFile: File = null

  /** This method can be used to initialize some classes where needed */
  def init(): Unit = {
  }

  /** This method is the actual pipeline */
  def biopetScript: Unit = {
    val cat = new Cat(this)
    cat.input :+= inputFile
    cat.output = new File(outputDir, "file.out")
    add(cat)

    val gzip = new Gzip(this)
    gzip.input :+= cat.output
    gzip.output = new File(outputDir, "file.out.gz")
    add(gzip)
  }
}


object SimplePipeline extends PipelineCommand









Extensions (wrappers)


Wrappers have to be written for each tool used inside the pipeline. A basic wrapper (example wraps the linux cat command) would look like this:


package nl.lumc.sasc.biopet.extensions

import java.io.File

import nl.lumc.sasc.biopet.core.BiopetCommandLineFunction
import nl.lumc.sasc.biopet.utils.config.Configurable
import org.broadinstitute.gatk.utils.commandline.{ Input, Output }

/**
 * Extension for GNU cat
 */
class Cat(val root: Configurable) extends BiopetCommandLineFunction {
  @Input(doc = "Input file", required = true)
  var input: List[File] = Nil

  @Output(doc = "Unzipped file", required = true)
  var output: File = _

  executable = config("exe", default = "cat")

  /** return commandline to execute */
  def cmdLine = required(executable) + repeat(input) + " > " + required(output)
}









Tools (Scala programs)


Within the Biopet framework it is also possible to write your own tools in Scala.
When a certain functionality or script is not incorporated within the framework one can write a tool that does the job.
Below you can see an example tool which is written for automatically building sample configs.


Extended example


package nl.lumc.sasc.biopet.tools

import java.io.{ PrintWriter, File }

import nl.lumc.sasc.biopet.utils.ConfigUtils._
import nl.lumc.sasc.biopet.utils.ToolCommand
import scala.collection.mutable

import scala.io.Source

/**
 * This tool can convert a tsv to a json file
 */
object SamplesTsvToJson extends ToolCommand {
  case class Args(inputFiles: List[File] = Nil, outputFile: Option[File] = None) extends AbstractArgs

  class OptParser extends AbstractOptParser {
    opt[File]('i', "inputFiles") required () unbounded () valueName "<file>" action { (x, c) =>
      c.copy(inputFiles = x :: c.inputFiles)
    } text "Input must be a tsv file, first line is seen as header and must at least have a 'sample' column, 'library' column is optional, multiple files allowed"
    opt[File]('o', "outputFile") unbounded () valueName "<file>" action { (x, c) =>
      c.copy(outputFile = Some(x))
    }
  }

  /** Executes SamplesTsvToJson */
  def main(args: Array[String]): Unit = {
    val argsParser = new OptParser
    val commandArgs: Args = argsParser.parse(args, Args()) getOrElse sys.exit(1)

    val jsonString = stringFromInputs(commandArgs.inputFiles)
    commandArgs.outputFile match {
      case Some(file) => {
        val writer = new PrintWriter(file)
        writer.println(jsonString)
        writer.close()
      }
      case _ => println(jsonString)
    }
  }

  def mapFromFile(inputFile: File): Map[String, Any] = {
    val reader = Source.fromFile(inputFile)
    val lines = reader.getLines().toList.filter(!_.isEmpty)
    val header = lines.head.split("\t")
    val sampleColumn = header.indexOf("sample")
    val libraryColumn = header.indexOf("library")
    if (sampleColumn == -1) throw new IllegalStateException("Sample column does not exist in: " + inputFile)

    val sampleLibCache: mutable.Set[(String, Option[String])] = mutable.Set()

    val librariesValues: List[Map[String, Any]] = for (tsvLine <- lines.tail) yield {
      val values = tsvLine.split("\t")
      require(header.length == values.length, "Number of columns is not the same as the header")
      val sample = values(sampleColumn)
      val library = if (libraryColumn != -1) Some(values(libraryColumn)) else None

      //FIXME: this is a workaround, should be removed after fixing #180
      if (sample.head.isDigit || library.forall(_.head.isDigit))
        throw new IllegalStateException("Sample or library may not start with a number")

      if (sampleLibCache.contains((sample, library)))
        throw new IllegalStateException(s"Combination of $sample ${library.map("and " + _).getOrElse("")} is found multiple times")
      else sampleLibCache.add((sample, library))
      val valuesMap = (for (
        t <- 0 until values.size if !values(t).isEmpty && t != sampleColumn && t != libraryColumn
      ) yield header(t) -> values(t)).toMap
      library match {
        case Some(lib) => Map("samples" -> Map(sample -> Map("libraries" -> Map(lib -> valuesMap))))
        case _         => Map("samples" -> Map(sample -> valuesMap))
      }
    }
    librariesValues.foldLeft(Map[String, Any]())((acc, kv) => mergeMaps(acc, kv))
  }

  def stringFromInputs(inputs: List[File]): String = {
    val map = inputs.map(f => mapFromFile(f)).foldLeft(Map[String, Any]())((acc, kv) => mergeMaps(acc, kv))
    mapToJson(map).spaces2
  }
}
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How to create configs



The sample config


The sample config should be in JSON [http://www.json.org/] or YAML [http://yaml.org/] format. For yaml the file should be named *.yml or *.yaml.



		First field should have the key “samples”


		Second field should contain the “libraries”


		Third field contains “R1” or “R2” or “bam”


		The fastq input files can be provided zipped and unzipped


		output_dir is a required setting that should be set either in a config.json or specified on the invocation command via -cv output_dir=<path/to/outputdir>.






Example sample config



YAML:


output_dir: /home/user/myoutputdir
samples:
  Sample_ID1:
    libraries:
      MySeries_1:
        R1: R1.fastq.gz
        R2: R2.fastq.gz









JSON:


    {  
       "output_dir": "/home/user/myoutputdir",
       "samples":{  
          "Sample_ID1":{  
             "libraries":{  
                "MySeries_1":{  
                   "R1":"Your_R1.fastq.gz",
                   "R2":"Your_R2.fastq.gz"
                }
             }
          }
       }
    }






For BAM files as input one should use a config like this:


samples:
  Sample_ID_1:
    tags:
      gender: male
      father: sampleNameFather
      mother: sampleNameMother
    libraries:  
      Lib_ID_1:
        tags:
          key: value
        bam: MyFirst.bam
      Lib_ID_2:
        bam: MySecond.bam






Note that there is a tool called SamplesTsvToJson this enables a user to get the sample config without any chance of creating a wrongly formatted JSON file.







Tags


In the tags key inside a sample or library users can supply tags that belong to samples/libraries. These tags will we automatically parsed inside the summary of a pipeline.







The settings config


The settings config enables a user to alter the settings for almost all settings available in the tools used for a given pipeline.
This config file should be written in either JSON or YAML format. It can contain setup settings like:



		references,


		cut offs,


		program modes and memory limits (program specific),


		Whether chunking should be used


		set program executables (if for some reason the user does not want to use the systems default tools)


		One could set global variables containing settings for all tools used in the pipeline or set tool specific options one layer
deeper into the JSON file. E.g. in the example below the settings for Picard tools are altered only for Picard and not global.





"picard": { "validationstringency": "LENIENT" } 






Global setting examples are:


"java_gc_timelimit": 98,
"numberchunks": 25,
"chunking": true









References


Pipelines and tools that use references should now use the reference module.
This gives a more fine-grained control over references and enables a user to curate the references in a structural way.
E.g. pipelines and tools which use a FASTA references should now set value "reference_fasta".
Additionally, we can set "reference_name" for the name to be used (e.g. "hg19"). If unset, Biopet will default to unknown.
It is also possible to set the "species" flag. Again, we will default to unknown if unset.





Example settings config


{
        "reference_fasta": "/references/hg19_nohap/ucsc.hg19_nohap.fasta",
        "reference_name": "hg19_nohap",
        "species": "homo_sapiens",
        "dbsnp": "/data/LGTC/projects/vandoorn-melanoma/data/references/hg19_nohap/dbsnp_137.hg19_nohap.vcf",
        "joint_variantcalling": false,
        "haplotypecaller": { "scattercount": 100 },
        "multisample": { "haplotypecaller": { "scattercount": 1000 } },
        "picard": { "validationstringency": "LENIENT" },
        "library_variantcalling_temp": true,
        "target_bed_temp": "/data/LGTC/projects/vandoorn-melanoma/analysis/target.bed",
        "min_dp": 5,
        "bedtools": {"exe":"/share/isilon/system/local/BEDtools/bedtools-2.17.0/bin/bedtools"},
        "bam_to_fastq": true,
        "baserecalibrator": { "memory_limit": 8, "vmem":"16G" },
        "samtofastq": {"memory_limit": 8, "vmem": "16G"},
        "java_gc_timelimit": 98,
        "numberchunks": 25,
        "chunking": true,
        "haplotypecaller": { "scattercount": 1000 }
}













More advanced use of config files.



4 levels of configuring settings


In biopet, a value of a ConfigNamespace (e.g., “reference_fasta”) for a tool or a pipeline can be defined in 4 different levels.



		Level-4: As a fixed value hardcoded in biopet source code


		Level-3: As a user specified value in the user config file


		Level-2: As a system specified value in the global config files. On the LUMC’s SHARK cluster, these global config files are located at /usr/local/sasc/config.


		Level-1: As a default value provided in biopet source code.





During execution, biopet framework will resolve the value for each ConfigNamespace following the order from level-4 to level-1. Hence, a value defined in the a higher level will overwrite a value define in a lower level for the same ConfigNamespace.





JSON validation


To check if the created JSON file is correct their are several possibilities: the simplest way is using this [http://jsonformatter.curiousconcept.com/]
website. It is also possible to use Python, Scala or any other programming languages for validating JSON files but this requires some more knowledge.
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About Biopet



The Philosophy


Biopet is meant to be the core framework for data analysis pipelines developed
by SASC (and collaborators). It consists of wrappers of common command-line tools,
some production-level data analysis pipelines, and some custom command-line tools
that we develop in-house.


Pipelines developed using the Biopet framework are meant to be flexible, allowing
users to modify the actual command line flags of the tools within to suit their
need.





Contributors


As of the 0.5.0 release, the following people (sorted by last name) have contributed to Biopet:



		Wibowo Arindrarto


		Sander Bollen


		Peter van ‘t Hof


		Leon Mei


		Wai Yi Leung


		Sander van der Zeeuw








Contact


Check our website at: SASC [https://sasc.lumc.nl/]


Or send us an email: SASC mail
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WipeReads



Introduction


WipeReads is a tool for removing reads from indexed BAM files that are inside a user defined region.
It takes pairing information into account and can be set to remove reads if one of the pairs maps outside of the target region.
An application example is to remove reads mapping to known ribosomal RNA regions (using a supplied BED file containing intervals for these regions).





Example


To open the help menu:


biopet tool WipeReads -h

WipeReads - Region-based reads removal from an indexed BAM file
      
Usage: WipeReads [options]

  -l <value> | --log_level <value>
        Log level
  -h | --help
        Print usage
  -v | --version
        Print version
  -I <bam> | --input_file <bam>
        Input BAM file
  -r <bed/gtf/refflat> | --interval_file <bed/gtf/refflat>
        Interval BED file
  -o <bam> | --output_file <bam>
        Output BAM file
  -f <bam> | --discarded_file <bam>
        Discarded reads BAM file (default: none)
  -Q <value> | --min_mapq <value>
        Minimum MAPQ of reads in target region to remove (default: 0)
  -G <rgid> | --read_group <rgid>
        Read group IDs to be removed (default: remove reads from all read groups)
  --limit_removal
        Whether to remove multiple-mapped reads outside the target regions (default: yes)
  --no_make_index
        Whether to index output BAM file or not (default: yes)

GTF-only options:
  -t <gtf_feature_type> | --feature_type <gtf_feature_type>
        GTF feature containing intervals (default: exon)

Advanced options:
  --bloom_size <value>
        Expected maximum number of reads in target regions (default: 7e7)
  --false_positive <value>
        False positive rate (default: 4e-7)

This tool will remove BAM records that overlaps a set of given regions.
By default, if the removed reads are also mapped to other regions outside
the given ones, they will also be removed.






To run the tool:


biopet tool WipeReads --input_file myBam.bam \
--interval_file myRibosomal_regions.bed --output_file myFilteredBam.bam









Output


This tool outputs a bam file containing all the reads not inside the ribosomal region.
It can optionally output a bam file with only the reads inside the ribosomal region
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VcfToTsv



Introduction


Tool converts a vcf file to a Tab Separated Values (TSV) file. For every key in the INFO column of the VCF file, a separate column will be created with the corresponding values.
User can select the keys that will be parsed into the output TSV file.
This can be useful in the case a program only accepts a TSV file for downstream analysis.





Example


To open the help menu:


biopet tool VcfToTsv -h
Usage: VcfToTsv [options]

  -l <value> | --log_level <value>
        Level of log information printed. Possible levels: 'debug', 'info', 'warn', 'error'
  -h | --help
        Print usage
  -v | --version
        Print version
  -I <file> | --inputFile <file>
        Input vcf file
  -o <file> | --outputFile <file>
        output file, default to stdout
  -f Genotype field name | --field Genotype field name
        Genotype field to use
  -i Info field name | --info_field Info field name
        Info field to use
  --all_info
        Use all info fields in the vcf header
  --all_format
        Use all genotype fields in the vcf header
  -s <value> | --sample_field <value>
        Genotype fields to use in the tsv file
  -d | --disable_defaults
        Don't output the default columns from the vcf file
  --separator <value>
        Optional separator. Default is tab-delimited
  --list_separator <value>
        Optional list separator. By default, lists are separated by a comma
  --max_decimals <value>
        Number of decimal places for numbers. Default is 2






To run the tool:


biopet tool VcfToTsv --inputFile myVCF.vcf \
--outputFile my_tabDelimited_VCF.tsv --all_info









Output


The output of this tool is a TSV file produced from the input vcf file.
Depending on which options are enabled their could be some fields discarded.
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		Scaladocs 0.6.0 [https://humgenprojects.lumc.nl/sasc/scaladocs/v0.6.0#nl.lumc.sasc.biopet.package]


		Scaladocs 0.5.0 [https://humgenprojects.lumc.nl/sasc/scaladocs/v0.5.0#nl.lumc.sasc.biopet.package]


		Scaladocs 0.4.0 [https://humgenprojects.lumc.nl/sasc/scaladocs/v0.4.0#nl.lumc.sasc.biopet.package]
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System Requirements


Biopet is build on top of GATK Queue, which requires having java installed on the analysis machine(s).


For end-users:



		Java 7 JVM [http://www.oracle.com/technetwork/java/javase/downloads/index.html] or OpenJDK 7 [http://openjdk.java.net/install/]


		Cran R 2.15.3 [http://cran.r-project.org/]


		It strongly advised to run Biopet pipelines on a compute cluster since the amount of resources needed can not be achieved on
a local machine. Note that this does not mean it is not possible!





For developers:



		OpenJDK 7 [http://openjdk.java.net/install/]


		Minimum of 4 GB RAM {todo: provide more accurate estimation on building}


		Maven 3


		Compiled and installed version 3.4 of GATK + Queue [https://github.com/broadgsa/gatk-protected/] in your maven repository.


		IntelliJ or Netbeans 8.0 for development
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Pipeable commands



Introduction


Since the release of Biopet v0.5.0 we support piping of programs/tools to decrease disk usage and run time. Here we make use of
fifo piping [http://www.gnu.org/software/libc/manual/html_node/FIFO-Special-Files.html#FIFO-Special-Files], which enables a
developer to very easily implement piping for most pipeable tools.





Example


    val pipe = new BiopetFifoPipe(this, (zcatR1._1 :: (if (paired) zcatR2.get._1 else None) ::
      Some(gsnapCommand) :: Some(ar._1) :: Some(reorderSam) :: Nil).flatten)
    pipe.threadsCorrection = -1
    zcatR1._1.foreach(x => pipe.threadsCorrection -= 1)
    zcatR2.foreach(_._1.foreach(x => pipe.threadsCorrection -= 1))
    add(pipe)
    ar._2







		In the above example we define the variable pipe. This is the place to define which jobs should be piped together. In
this case
we perform a zcat on the input files. After that GSNAP alignment and Picard reordersam is performed. The final output of this
job will be a SAM file. All intermediate files will be removed as soon as the job finished completely without any error codes.


		With the second command pipe.threadsCorrection = -1 we make sure the total number of assigned cores is not too high. This
ensures that the job can still be scheduled to the compute cluster.


		So we hope you can appreciate in the above example that we decrease the total number of assigned cores with 2. This is done
by the command ***zcatR1._1.foreach(x => pipe.threadsCorrection -= 1)***
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  Public release:


Biopet is built on top of GATK Queue for building bioinformatic 
pipelines. It is mainly intended to support LUMC SHARK cluster which is running 
SGE. But other types of HPC that are supported by GATK Queue (such as PBS) 
should also be able to execute Biopet tools and pipelines. 

Copyright 2014-2015 Sequencing Analysis Support Core - Leiden University Medical Center

Contact us at: sasc@lumc.nl

A dual licensing mode is applied. The source code within this project is 
freely available for non-commercial use under an AGPL license; 
For commercial users or users who do not want to follow the AGPL 
license, please contact us to obtain a separate license.






Copyright [2013-2016] [Sequence Analysis Support Core](https://sasc.lumc.nl/)
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Memory behaviour biopet



Calculation



Values per core



		Default memory per thread: core_memory + (0.5 * retries)


		Resident limit: (core_memory + (0.5 * retries)) * residentFactor


		Vmem limit: (core_memory + (0.5 * retries)) * (vmemFactor + (0.5 * retries))





We assume here that the cluster will amplify those values by the number of threads. If this is not the case for your cluster please contact us.





Total values



		Memory limit (used for java jobs): (core_memory + (0.5 * retries)) * threads










Defaults



		core_memory: 2.0 (in Gb)


		threads: 1


		residentFactor: 1.2


		vmemFactor: 1.4, 2.0 for java jobs





This are the defaults of biopet but each extension in biopet can set their own defaults. As example the bwa mem tools
use by default 8 threads and core_memory of 6.0.





Config


In the config there is the possibility to set the resources.



		core_memory: This overrides the default of the extension


		threads: This overrides the default of the extension


		resident_factor: This overrides the default of the extension


		vmem_factor: This overrides the default of the extension


		vmem: Sets a fixed vmem, When this is set the retries won’t raise the vmem anymore


		memory_limit: Sets a fixed memory limit, When this is set the retries won’t raise the memory limit anymore


		resident_limit: Sets a fixed resident limit, When this is set the retries won’t raise the resident limit anymore








Retry


In Biopet the number of retries is set to 5 on default. The first retry does not use an increased memory, starting from the 2nd
retry the memory will automatically be increases, according to the calculations mentioned in [Values per core](#Values per core).
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Release notes Biopet version 0.4.0



		A reporting framework has been added for most pipelines


		This framework produces a static HTML report which can be viewed in your browser


		The framework contains lots of quality control and downstream analyses plots (genome coverage, transcript coverage etc etc.)


		An issue where a NullPointerException was being thrown when output_dir was not set in the config was fixed. This now gives a nice error message which points to the missing key in the config


		Pipelines now automatically write a log file if none is specified on command line


		Tools writing to VCF will no longer fail when the output is not a gzipped VCF


		Pipelines now support passing config options directly into the commandline prompt


		Pipelines now support a more readable config file format YAML [https://en.wikipedia.org/?title=YAML]


		Memlimit and vmem memory issues are solved by automatically increasing the amount of available memory when a job fails. --retry 5 should do the trick


		BamMetrics pipeline is updated to work with newest version of Picard


		A bug in VcfStats in comparing samples alleles is fixed. Now each allele can only be used once in the comparison.


		VcfStats is now capable of summarizing stats per bin (bin size is changeable)


		There is now a module which checks for the present of correct reference files if not it automatically builds the appropriate ref files





Some pipelines were updated as well:



		Gentrap


		Shiva
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Release notes Biopet version 0.5.0



General Code changes



		Upgrade to Queue 3.4, with this also the htsjdk library to 1.132


		Our QC and Mapping pipeline now use piping for the most used aligners and QC tools
		Reducing I/O over the network


		Reducing the disk usage (storage) and run time








		Added version command for Star


		Seperation of the biopet-framework into: Core, Extensions, Tools and Utils


		Optimized unit testing


		Unit test coverage on Tools increased


		Workaround: Added R-script files of Picard to biopet to fix picard jobs (files are not packaged in maven dependency)


		Added external example for developers








Functionality



		Retries of pipeline and tools is now enabled by default


		Improvements in the reporting framework, allowing custom reporting elements for specific pipelines.


		Fixed reports when metrics of Flexiprep is skipped


		Added metagenomics pipeline: Gears


		Added single sample variantcalling with bcftools


		Added ET + key support for GATK job invocation, disable phone-home feature when key is supplied


		Added more debug information in the .log directory when -l debug is enabled


		Shiva: added support for GenotypeConcordance tool to check against a Golden Standard


		Shiva: fixed a lot of small bugs when developing integration tests


		Shiva: Workaround: Fixed a dependency on rerun, with this change there can be 2 bam files in the samples folder


		Gentrap: Improved error handling on missing annotation files








Infrastructure changes



		Development environment within the LUMC now get tested with Jenkins
		Added integration tests Flexiprep


		Added integration tests Gears


		Added integration tests Mapping


		Added integration tests Shiva


		Added integration tests Toucan
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Release notes Hotfix 0.3.1



		A bug was found in de variant calling of gentrap. In this hotfix this is fixed


		The graph building in Flexiprep was incorrect, this is fixed now
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Release notes Biopet version 0.6.0



General Code changes



		Switched to full public licence


		Upgraded to Queue 3.6


		Upgraded to java 8


		Upgraded to Picard / htsjdk 2.4.1








Functionality



		Gears: Added pick_open_reference_otus reference module of Qiime [http://qiime.org/]


		Fixed default aligner in Gentrap to gsnap


		Make sample and library id required in Flexiprep when started from the CLI


		[Core] Raised some default memory limits (#356 [https://git.lumc.nl/biopet/biopet/issues/356])


		Carp: Our MACS2 wrapper now auto-detects whether a sample is single-end or paired-end


		Added a sort by name step when htseq in Gentrap is executed


		Fixed file name of bam files in Carp


		VcfWithVcf now checks if chromosomes are in the correct reference


		Added sync stats to flexiprep report


		Added check in BamMetrics to check whether contigs a given bed file are defined in the used reference-genome.


		TinyCap now has validated settings for miRNA runs. Some parameters changed for alignment.


		Flexiprep now has the option to provide custom adapters sequences and ignoring adapters found by FastQC.


		Utils - BamUtils is now estimating insert size by sampling the bam-file taking all parts of the available contigs.


		Fix in VCF filter (#370)[https://git.lumc.nl/biopet/biopet/merge_requests/370]


		Fix Star wrapper - added full functionality in wrapper.


		Added a new tools: BamStats








Reporting



		Report now corrects for secondary reads in alignment stats


		ShivaSVcalling, fixed the headers in the output vcf-files for Clever, Breakdancer and Pindel.


		Flexiprep now reports the histogram of sizes from clipped adapters. (raw json output)


		Fix reported mapping percentage in case of allowing multimapping (in RNAseq aligners)








Backward incompatible changes



		Changing namespace in config values. !348 [https://git.lumc.nl/biopet/biopet/merge_requests/348]
The nomenclature regarding namespaces in configuration files and options has now been harmonized. Whereas this was previously variously called “submodule”, “level”, or “name(space)”, it is now called “namespace” everywhere. This means the config function used for accessing configuration values changed argument name submodule to namespace. Any projects depending on Biopet will therefore have to refactor their usage of this function.
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Release notes Biopet version 0.3.0


Since our first release in December 2014 many new functions have been added to the pipelines including:



		Multisample compatibility


		Summary framework
		Md5sum of all input/output files ( need to be provided in the summary )


		Sequence stats


		Program stats/versions


		mapping stats


		Tool stats ( if pipeline uses a biopet tool, it will output the version of the tool and all other statistics that might be captured )








		A entire new pipeline named Gentrap based on our previous Makefile version [http://sasc-server.lumcnet.prod.intern/pipelines/makefile-0.6.0/gentrap/], with extra features like:
		remove all ribosomal reads


		multi sample runs








		GATK VariantCalling has a lot of new features and is now called Shiva


		Annotation pipeline ( development version )





Also a impressive list of tools have been added to the updated framework:



		AnnotateVcfWithBed ( This enables the user to Annotate a VCF file based on a bed file containing the locations of interest )


		CheckAllelesVcfInBam


		ExtractAlignedFastq


		FastqSplitter


		FastqSync


		MergeTables


		SamplesTsvToJson


		Seqstat ( this is a lift over tool based on our previous python implementation of seqstat )


		VepNormalizer ( This normalizer enables a user to parse VEP output VCFs to the exact specs of VCF 4.1 [https://samtools.github.io/hts-specs/VCFv4.1.pdf] )


		VcfStats





Some tools have a new version for better compatibility with our latest pipelines. The tools that have a changed version are:



		FastQC v0.11.2


		seqTK Version: 1.0-r63-dirty


		sickle version 1.33


		Cutadapt 1.5


		GSNAP version 2014-12-22


		TopHat v2.0.13


		cufflinks v2.2.1


		HTseq-count version 0.6.1p1


		pdfTeX, Version 3.1415926-2.5-1.40.14 (pdflatex)


		R scripting front-end version 3.1.1 (2014-07-10) (Rscript)


		tabix Version: 0.2.5 (r1005)


		grep (GNU grep) 2.16


		gzip 1.6


		Samtools Version: 1.1
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MergeAlleles



Introduction


This tool is used to merge overlapping alleles.





Example


To get the help menu:


biopet tool MergeAlleles -h
Usage: MergeAlleles [options]

  -l <value> | --log_level <value>
        Log level
  -h | --help
        Print usage
  -v | --version
        Print version
  -I <file> | --inputVcf <file>
        
  -o <file> | --outputVcf <file>
        
  -R <file> | --reference <file>






To run the tool:


java -jar Biopet-0.2.0-DEV-801b72ed.jar tool MergeAlleles \
--inputVcf myInput.vcf --outputVcf myOutput.vcf \
--reference /H.Sapiens/hg19/reference.fa









Output


The output of this tool is a VCF file like format containing the merged Alleles only.
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Release notes Hotfix 0.3.2



		A bug was discovered in our RNA seq pipeline ( Gentrap )


		The merged count table missed out on 1 gene consistently. The separate count files per sample where not affected by this bug


		This bug involved all previous runs from Gentrap of the last 2 months, all customers where informed and if requested a new file is delivered.


		We manually checked all the runs and found that the first gene was almost never expressed in our data sets


		In case you haven’t heard from us, you can assume your data not to have been affected
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Release notes Biopet version 0.6.0



General Code changes



		Refactoring Gentrap, It’s modules can now be used outside of gentrap also


		Added more unit testing


		Upgrade to Queue 3.5


		MultisampleMapping is now a base for all multisample pipelines with a default alignment step








Functionality



		Gears: Metagenomics NGS data. Added support for 16S with Kraken and Qiime


		Raise an exception at the beginning of each pipeline when not using absolute paths


		Moved Varscan from Gentrap to Shiva (Varscan can still be used inside Gentrap)


		Gentrap: now uses shiva for variantcalling and produce multisample vcf files


		Added Bowtie 2


		Added fastq validator, flexiprep now aborts when a input file is corrupted


		Added optional vcf validator step in shiva


		Added optional Varda step in Toucan


		Added trimming of reverse complement adapters (flexiprep does this automatic)


		Added Tinycap for smallRNA analysis


		Gentrap: Refactoring changed the “expression_measures” options


		Fixed biopet logging


		Added sample tagging


		Seqstat now reports histogram of read lengths


		Fixed bug in seqstat when having multiple sizes exists in the fastq file


		Added variant plots for targets to report of Shiva


		Adapter feed to cutadapt now use only that parts that are reported by fastqc and not the full sequence


		Added a reference selector when fasta file can’t be found. User now get a list of available species and genomes in the config


		Fixed bcftools with IUPAC symbols








Infrastructure changes



		Development environment within the LUMC is now tested with Jenkins
		Added integration tests for Gentrap


		Added integration tests for Gears


		Added general MultisampleMapping testing
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Sage



Introduction


The Sage pipeline has been created to process SAGE data, which requires a different approach than standard NGS data.



Modules and Tools


This pipeline uses the following modules and tools:



		Flexiprep


		Mapping


		SageCountFastq


		SageCreateLibrary


		SageCreateTagCounts










Configuration and flags


Note that one should first create the appropriate configs.


Please see the documentation for wrapped pipelines (Mapping and Flexiprep) for their configuration options and flags.


Specific configuration values for the Sage pipeline are:


| Name | Type | Function |
| —- | —- | ——– |
| countbed | Path (required) | Path to count bed file |
| squishedcountbed | Path (optional) | By supplying this file the auto squish job will be skipped |
| transcriptome | Path (required) | Fasta file for transcriptome. Note: Must come from Ensembl! |
| tags_library | Path (optional) | Five-column tab-delimited file (    ). Unsupported option |



Sample input extensions


Please refer to our mapping pipeline for information about how the input samples should be handled.







Running Sage


As with other pipelines, you can run the Sage pipeline by invoking the pipeline subcommand. There is also a general help available which can be invoked using the -h flag:


$ biopet pipeline sage -h

Arguments for Sage:
 -s,--sample <sample>                  Only Sample
 -config,--config_file <config_file>   JSON / YAML config file(s)
 -cv,--config_value <config_value>     Config values, value should be formatted like 'key=value' or
                                       'path:path:key=value'
 -DSC,--disablescatter                 Disable all scatters






If you are on SHARK, you can also load the biopet module and execute biopet pipeline instead:


$ module load biopet/v0.5.0
$ biopet pipeline sage






To run the pipeline:


$ biopet pipeline sage -config /path/to/config.json -qsub -jobParaEnv BWA -run









Output Files


Below is an example of the output files that you will get after running Sage. Here, we have two samples (1A and 1B) and each sample has two libraries (run_1 and run_2).


.
├── 1A
│   ├── 1A-2.merge.bai
│   ├── 1A-2.merge.bam
│   ├── 1A.fastq
│   ├── 1A.genome.antisense.counts
│   ├── 1A.genome.antisense.coverage
│   ├── 1A.genome.counts
│   ├── 1A.genome.coverage
│   ├── 1A.genome.sense.counts
│   ├── 1A.genome.sense.coverage
│   ├── 1A.raw.counts
│   ├── 1A.tagcount.all.antisense.counts
│   ├── 1A.tagcount.all.sense.counts
│   ├── 1A.tagcount.antisense.counts
│   ├── 1A.tagcount.sense.counts
│   ├── run_1
│   │   ├── 1A-1.bai
│   │   ├── 1A-1.bam
│   │   ├── flexiprep
│   │   └── metrics
│   └── run_2
│       ├── 1A-2.bai
│       ├── 1A-2.bam
│       ├── flexiprep
│       └── metrics
├── 1B
│   ├── 1B-2.merge.bai
│   ├── 1B-2.merge.bam
│   ├── 1B.fastq
│   ├── 1B.genome.antisense.counts
│   ├── 1B.genome.antisense.coverage
│   ├── 1B.genome.counts
│   ├── 1B.genome.coverage
│   ├── 1B.genome.sense.counts
│   ├── 1B.genome.sense.coverage
│   ├── 1B.raw.counts
│   ├── 1B.tagcount.all.antisense.counts
│   ├── 1B.tagcount.all.sense.counts
│   ├── 1B.tagcount.antisense.counts
│   ├── 1B.tagcount.sense.counts
│   ├── run_1
│   │   ├── 1B-1.bai
│   │   ├── 1B-1.bam
│   │   ├── flexiprep
│   │   └── metrics
│   └── run_2
│       ├── 1B-2.bai
│       ├── 1B-2.bam
│       ├── flexiprep
│       └── metrics
├── ensgene.squish.bed
├── summary-33.tsv
├── taglib
    ├── no_antisense_genes.txt
    ├── no_sense_genes.txt
    └── tag.lib









Getting Help


If you have any questions on running SAGE or suggestions on how to improve the overall flow, feel free to post an issue to our issue tracker at GitHub [https://github.com/biopet/biopet].
Or contact us directly via: SASC email
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Introduction


Carp is a pipeline for analyzing ChIP-seq NGS data. It uses the BWA MEM aligner and the MACS2 peak caller by default to align ChIP-seq data and call the peaks and allows you to run all your samples (control or otherwise) in one go.



Sample input extensions


Please refer to our mapping pipeline for information about how the input samples should be handled.







Configuration File



Sample Configuration


The layout of the sample configuration for Carp is basically the same as with our other multi sample pipelines it may be either json or yaml formatted.
Below we show two examples for json and yaml. One should appreciate that multiple libraries can be used if a sample is sequenced on multiple lanes. This is noted with library id in the config file.


{
  "samples": {
    "sample_X": {
      "control": ["sample_Y"],
      "libraries": {
        "lib_one": {
          "R1": "/absolute/path/to/first/read/pair.fq",
          "R2": "/absolute/path/to/second/read/pair.fq"
        }
      }
    },
    "sample_Y": {
      "libraries": {
        "lib_one": {
          "R1": "/absolute/path/to/first/read/pair.fq",
          "R2": "/absolute/path/to/second/read/pair.fq"
        },
        "lib_two": {
          "R1": "/absolute/path/to/first/read/pair.fq",
          "R2": "/absolute/path/to/second/read/pair.fq"
        }
      }
    }
  }
}






samples:
  sample_X
    control:
      - sample_Y
    libraries:
      lib_one:
        R1: /absolute/path/to/first/read/pair.fq
        R2: /absolute/path/to/second/read/pair.fq
  sample_Y:
    libraries:
      lib_one:
        R1: /absolute/path/to/first/read/pair.fq
        R2: /absolute/path/to/second/read/pair.fq
      lib_two:
        R1: /absolute/path/to/first/read/pair.fq
        R2: /absolute/path/to/second/read/pair.fq






What’s important here is that you can specify the control ChIP-seq experiment(s) for a given sample. These controls are usually
ChIP-seq runs from input DNA and/or from treatment with nonspecific binding proteins such as IgG. In the example above, we are specifying sample_Y as the control for sample_X.
Please notice that the control is given in the form of a list. This is because sometimes one wants to use multiple control samples, this can be achieved to pass the sampleNames of the control samples in a list to the field control in the config file.
In json this will become:


{
  "samples": {
    "sample_X": {
      "control": ["sample_Y","sample_Z"]
      }
    }
 }






In yaml this is a bit different and will look like this:


samples:
    sample_X:
      control:
        - sample_Y
        - sample_Z









Pipeline Settings Configuration


For the pipeline settings, there are some values that you need to specify while some are optional. Required settings are:



		output_dir: path to output directory (if it does not exist, Carp will create it for you).


		reference: this must point to a reference FASTA file and in the same directory, there must be a .dict file of the FASTA file.





While optional settings are:



		aligner: which aligner to use (bwa or bowtie)


		macs2: Here only the callpeak modus is implemented. But one can set all the options from macs2 callpeak [https://github.com/taoliu/MACS/#call-peaks] in this settings config. Note that the config value is: macs2_callpeak










Configuration for detection of broad peaks (ATAC-seq)


Carp can do broad peak-calling by using the following config:


  "bowtie2": {
    "maxins": 2000,
    "m": 1
  },
  
  "macs2callpeak":{
    "gsize": 1.87e9,
    "bdg": true,
    "nomodel": true,
    "broad": true,
    "extsize": 200,
    "shift": 100,
    "qvalue": 0.001
  }






These settings are optimized to call peaks on samples prepared using the ATAC protocol.





Running Carp


As with other pipelines in the Biopet suite, Carp can be run by specifying the pipeline after the pipeline subcommand:


biopet pipeline carp -config </path/to/config.json> -qsub -jobParaEnv BWA -run






If you already have the biopet environment module loaded, you can also simply call biopet:


biopet pipeline carp -config </path/to/config.json> -qsub -jobParaEnv BWA -run






It is also a good idea to specify retries (we recommend -retry 4 up to -retry 8) so that cluster glitches do not interfere
with your pipeline runs.





Example output


.
├── Carp.summary.json
├── report
│   ├── alignmentSummary.png
│   ├── alignmentSummary.tsv
│   ├── ext
│   │   ├── css
│   │   │   ├── bootstrap_dashboard.css
│   │   │   ├── bootstrap.min.css
│   │   │   ├── bootstrap-theme.min.css
│   │   │   └── sortable-theme-bootstrap.css
│   │   ├── fonts
│   │   │   ├── glyphicons-halflings-regular.ttf
│   │   │   ├── glyphicons-halflings-regular.woff
│   │   │   └── glyphicons-halflings-regular.woff2
│   │   └── js
│   │       ├── bootstrap.min.js
│   │       ├── jquery.min.js
│   │       └── sortable.min.js
│   ├── Files
│   │   └── index.html
│   ├── index.html
│   ├── insertsize.png
│   ├── insertsize.tsv
│   ├── QC_Bases_R1.png
│   ├── QC_Bases_R1.tsv
│   ├── QC_Bases_R2.png
│   ├── QC_Bases_R2.tsv
│   ├── QC_Reads_R1.png
│   ├── QC_Reads_R1.tsv
│   ├── QC_Reads_R2.png
│   ├── QC_Reads_R2.tsv
│   ├── Samples
│   │   ├── 10_Input_2
│   │   │   ├── Alignment
│   │   │   │   ├── index.html
│   │   │   │   ├── insertsize.png
│   │   │   │   ├── insertsize.tsv
│   │   │   │   ├── wgs.png
│   │   │   │   └── wgs.tsv
│   │   │   ├── Files
│   │   │   │   └── index.html
│   │   │   ├── index.html
│   │   │   └── Libraries
│   │   │       ├── 3307
│   │   │       │   ├── Alignment
│   │   │       │   │   ├── index.html
│   │   │       │   │   ├── insertsize.png
│   │   │       │   │   ├── insertsize.tsv
│   │   │       │   │   ├── wgs.png
│   │   │       │   │   └── wgs.tsv
│   │   │       │   ├── index.html
│   │   │       │   └── QC
│   │   │       │       ├── fastqc_R1_duplication_levels.png
│   │   │       │       ├── fastqc_R1_kmer_profiles.png
│   │   │       │       ├── fastqc_R1_per_base_quality.png
│   │   │       │       ├── fastqc_R1_per_base_sequence_content.png
│   │   │       │       ├── fastqc_R1_per_sequence_gc_content.png
│   │   │       │       ├── fastqc_R1_per_sequence_quality.png
│   │   │       │       ├── fastqc_R1_qc_duplication_levels.png
│   │   │       │       ├── fastqc_R1_qc_kmer_profiles.png
│   │   │       │       ├── fastqc_R1_qc_per_base_quality.png
│   │   │       │       ├── fastqc_R1_qc_per_base_sequence_content.png
│   │   │       │       ├── fastqc_R1_qc_per_sequence_gc_content.png
│   │   │       │       ├── fastqc_R1_qc_per_sequence_quality.png
│   │   │       │       ├── fastqc_R1_qc_sequence_length_distribution.png
│   │   │       │       ├── fastqc_R1_sequence_length_distribution.png
│   │   │       │       └── index.html
│   │   │       └── index.html
│   │   ├── 11_GR_2A
│   │   │   ├── Alignment
│   │   │   │   ├── index.html
│   │   │   │   ├── insertsize.png
│   │   │   │   ├── insertsize.tsv
│   │   │   │   ├── wgs.png
│   │   │   │   └── wgs.tsv
│   │   │   ├── alignmentSummary.png
│   │   │   ├── alignmentSummary.tsv
│   │   │   ├── Files
│   │   │   │   └── index.html
│   │   │   ├── index.html
│   │   │   └── Libraries
│   │   │       ├── 3307
│   │   │       │   ├── Alignment
│   │   │       │   │   ├── index.html
│   │   │       │   │   ├── insertsize.png
│   │   │       │   │   ├── insertsize.tsv
│   │   │       │   │   ├── wgs.png
│   │   │       │   │   └── wgs.tsv
│   │   │       │   ├── index.html
│   │   │       │   └── QC
│   │   │       │       ├── fastqc_R1_duplication_levels.png
│   │   │       │       ├── fastqc_R1_kmer_profiles.png
│   │   │       │       ├── fastqc_R1_per_base_quality.png
│   │   │       │       ├── fastqc_R1_per_base_sequence_content.png
│   │   │       │       ├── fastqc_R1_per_sequence_gc_content.png
│   │   │       │       ├── fastqc_R1_per_sequence_quality.png
│   │   │       │       ├── fastqc_R1_qc_duplication_levels.png
│   │   │       │       ├── fastqc_R1_qc_kmer_profiles.png
│   │   │       │       ├── fastqc_R1_qc_per_base_quality.png
│   │   │       │       ├── fastqc_R1_qc_per_base_sequence_content.png
│   │   │       │       ├── fastqc_R1_qc_per_sequence_gc_content.png
│   │   │       │       ├── fastqc_R1_qc_per_sequence_quality.png
│   │   │       │       ├── fastqc_R1_qc_sequence_length_distribution.png
│   │   │       │       ├── fastqc_R1_sequence_length_distribution.png
│   │   │       │       └── index.html
│   │   │       ├── 3385
│   │   │       │   ├── Alignment
│   │   │       │   │   ├── index.html
│   │   │       │   │   ├── insertsize.png
│   │   │       │   │   ├── insertsize.tsv
│   │   │       │   │   ├── wgs.png
│   │   │       │   │   └── wgs.tsv
│   │   │       │   ├── index.html
│   │   │       │   └── QC
│   │   │       │       ├── fastqc_R1_duplication_levels.png
│   │   │       │       ├── fastqc_R1_kmer_profiles.png
│   │   │       │       ├── fastqc_R1_per_base_quality.png
│   │   │       │       ├── fastqc_R1_per_base_sequence_content.png
│   │   │       │       ├── fastqc_R1_per_sequence_gc_content.png
│   │   │       │       ├── fastqc_R1_per_sequence_quality.png
│   │   │       │       ├── fastqc_R1_qc_duplication_levels.png
│   │   │       │       ├── fastqc_R1_qc_kmer_profiles.png
│   │   │       │       ├── fastqc_R1_qc_per_base_quality.png
│   │   │       │       ├── fastqc_R1_qc_per_base_sequence_content.png
│   │   │       │       ├── fastqc_R1_qc_per_sequence_gc_content.png
│   │   │       │       ├── fastqc_R1_qc_per_sequence_quality.png
│   │   │       │       ├── fastqc_R1_qc_sequence_length_distribution.png
│   │   │       │       ├── fastqc_R1_sequence_length_distribution.png
│   │   │       │       └── index.html
│   │   │       └── index.html









Getting Help


If you have any questions on running Carp, suggestions on how to improve the overall flow, or requests for your favorite ChIP-seq related program to be added, feel free to post an issue to our issue tracker at GitHub [https://github.com/biopet/biopet].
Or contact us directly via: SASC email
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Introduction


Within the LUMC we have a compute cluster which runs on the Sun Grid Engine (SGE). This cluster currently consists of around 600
cores and several terabytes of memory. The Sun Grid Engine (SGE) enables the cluster to schedule all the jobs coming from
different users in a fair way. So Resources are shared equally between multiple users.





Sun Grid Engine


Oracle Grid Engine or Sun Grid Engine is a computer cluster software system also known as a batch-queing system. These
systems help the computer cluster users to distribute and fairly schedule the jobs to the different computers in the cluster.





Open Grid Engine


The Open Grid Engine (OGE) is based on the SunGridEngine but is completely open source. It does support commercially batch-queuing
systems.
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Toucan



Introduction


The Toucan pipeline is a VEP-based annotation pipeline.
Currently, it comprises just two steps by default:



		Variant Effect Predictor run


		VEP Normalizer on the VEP output





Additionally, annotation and data-sharing with Varda [http://varda.readthedocs.org/en/latest/] is possible.





Example


biopet pipeline Toucan -h
Arguments for Toucan:
 -Input,--inputvcf <inputvcf>          Input VCF file
 -config,--config_file <config_file>   JSON config file(s)
 -DSC,--disablescatter                 Disable all scatters









Configuration


You can set all the usual flags and options [http://www.ensembl.org/info/docs/tools/vep/script/vep_options.html] of the VEP in the configuration,
with the same name used by native VEP, except those added after version 75.
The naming scheme for flags an options is indentical to the one used by the VEP
As some of these flags might conflict with other Biopet tools/pipelines, it is wise to put the VEP in its own config namespace.


You MUST set the following fields:



		vep_script: the path to the VEP executable


		dir or dir_cache: the path to the VEP cache





It is wise to set the cache_version field as well.
Furthermore, the fork field will be overwritten by threads in case that one exists in the config.
Therefore, it is recommended not to use fork, but to rather use threads.


With that in mind, an example configuration using mode standard of the VepNormalizer would thus be:


{
    "varianteffectpredictor": {
        "vep_script": <path_to_exe>,
        "dir": <path_to_cache>,
        "cache_version": <cache_version>,
        "threads": 8 
    },
    "vepnormalizer": {
        "mode": "standard"
    },
    "output_dir": <path_to_output_directory>
}









Varda


Annotation with a Varda [http://varda.readthedocs.org/en/latest/] database instance is possible.
When annotation with Varda is enabled, data-sharing of your variants into Varda is taken care of as well.
Since Varda requires knowledge about well-covered regions, a gVCF file is additionally required when using Varda.
This gVCF should contain the same samples as the input VCF.
Toucan will use said gVCF file to generate a bed track of well-covered regions based on the genome quality.


One can enable to use of Varda by setting the use_varda config value to true.


Varda requires some additional config values. The following config values are required:



		varda_root: URL to Varda root.


		varda_token: Your user token





The following config values are optional:



		varda_verify_certificate: By default set to true.
Determines whether the client will verify the SSL certificate.
You can also set a path to a certificate file here;
This is useful when your Varda instance has a self-signed certificate.


		varda_cache_size: The size of the cache. Default = 20


		varda_buffer_size: The size of the buffer when sending large files. In bytes. Default = 1 Mib.


		varda_task_poll_wait: Wait time in seconds for Varda poller. Defaults to 2.





Annotation queries can be set by the annotation_queries config value in the manwe config namespace.
By default, a global query is returned.


###Groups
In case you want to add your samples to a specific group in your varda database, you can use the tagging system in your sample config.
Specifically, the varda_group tag should be a list of strings pointing to group.


E.g. :


{
    "samples": {
        "sample1": {
            "tags": {
                "varda_group": ["group1", "group2"]
            }
        }
    }
}









Running the pipeline


The command to run the pipeline is:


biopet pipeline Toucan -Input <input_vcf> -config <config_json> -run






If one wishes to run it on a cluster, the command becomes:


biopet pipeline Toucan -Input <input_vcf> -config <config_json> -run -qsub -jobParaEnv <PE>






With Varda:


biopet pipeline Toucan -Input <input_vcf> -gvcf <gvcf file> -config <config_json> -run -qsub -jobParaEnv <PE> 









Getting Help


If you have any questions on running Toucan, suggestions on how to improve the overall flow, or requests for your favorite VCF annotator to be added, feel free to post an issue to our issue tracker at GitHub [https://github.com/biopet/biopet].
Or contact us directly via: SASC email
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TinyCap



Introduction


TinyCap is an analysis pipeline meant to process smallRNA captures. We use a fixed aligner in this pipeline: bowtie .
By default, we allow one fragment to align up to 5 different locations on the genome. In most of the cases, the shorter
the sequence, the less ‘unique’ the pattern is. Multiple “best” alignments is in these cases possible.
To avoid ‘first-occurence found and align-to’ bias towards the reference genome, we allow the aligner
to report more alignment positions.


After alignment, htseq-count is responsible for the quantification of transcripts.
One should supply 2 annotation-files for this to happen:



		mirBase GFF3 file with all annotated and curated miRNA for the genome of interest. visit mirBase [http://www.mirbase.org/ftp.shtml]


		Ensembl (Gene sets) in GTF format. visit Ensembl [http://www.ensembl.org/info/data/ftp/index.html]





Count tables are generated per sample and and aggregation per (run)project is created in the top level folder of the project.





Starting the pipeline


biopet pipelines tinycap [options] \
-config `<path-to>/settings_tinycap.json`
-config `<path-to>/sample_sheet.json` \
-l DEBUG \
-qsub \
-jobParaEnv BWA \
-run









Example


Note that one should first create the appropriate configs.


The pipeline specific (minimum) config looks like:


{
    "output_dir": "<path-to>/outputdirectory",
    "reference_name": "GRCh38",
    "species": "H.sapiens",
    "annotation_gff": "<path-to>/data/annotation/mirbase-21-hsa.gff3",
    "annotation_refflat": "<path-to>/data/annotation/ucsc_ensembl_83_38.refFlat",
    "annotation_gtf": "<path-to>/data/annotation/ucsc_ensembl_83_38.gtf"
}







Advanced config:


One can specify other options such as: bowtie (alignment) options, clipping and trimming options sickle and cutadapt.


"bowtie": {
  "chunkmbs": 256,  # this is a performance option, keep it high (256) as many alternative alignments are possible
  "seedmms": 3,
  "seedlen": 25,
  "k": 3,           # take and report best 3 alignments 
  "best": true,     # sort by best hit,
  "strata" true     # select from best strata
},
"sickle": {
  "lengthThreshold": 15  # minimum length to keep after trimming
},
"cutadapt": {
  "error_rate": 0.1,    # recommended: 0.1, allow more mismatches in adapter to be clipped of (ratio)
  "minimum_length":  15, # minimum length to keep after clipping, setting lower will cause multiple alignments afterwards
  "q": 30,              # minimum quality over the read after the clipping in order to keep and report the read
  "default_clip_mode": "3",  # clip from: front/end/both (5'/3'/both). Depending on the protocol.
  "times": 1,            # in cases of chimera reads/adapters, how many times should cutadapt try to remove am adapter-sequence
  "ignore_fastqc_adapters": true    # by default ignore the detected adapters by FastQC. These tend to give false positive hits for smallRNA projects.
}











Examine results



Result files



		counttables_smallrna.tinycap.tsv


		counttables_mirna.tinycap.tsv








Tested setups


The pipeline is designed and tested with sequences produced by: Illumina HiSeq 2000/2500, Illumina MiSeq. Both on single-end sequences.
Whenever a run is performed in Paired End mode, one should use the R1 only. For analysis of (long) non-coding RNA, one should use Gentrap, this pipeline is optimized for Paired End RNA analysis.


Wetlab-Protocol: NEB SmallRNA kit and TruSeq SmallRNA kits were used for the data generated to test this pipeline.







References



		Cutadapt [https://github.com/marcelm/cutadapt]


		HTSeqCount [http://www-huber.embl.de/HTSeq/doc/overview.html]


		Bowtie1 [http://bowtie-bio.sourceforge.net/index.shtml]
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Introduction


Gentrap (generic transcriptome analysis pipeline) is a general data analysis pipelines for quantifying expression levels from RNA-seq libraries generated using the Illumina machines. It was designed to be flexible, providing several aligners and quantification modes to choose from, with optional steps in between. It can be used to run different experiment configurations, from single sample runs to multiple sample runs containing multiple sequencing libraries. It can also do a very simple variant calling (using VarScan).


At the moment, Gentrap supports the following aligners:



		GSNAP [http://research-pub.gene.com/gmap/]


		TopHat [http://ccb.jhu.edu/software/tophat/index.shtml]


		Star [https://github.com/alexdobin/STAR/releases]


		Hisat2 [https://ccb.jhu.edu/software/hisat2/index.shtml]





and the following quantification modes:



		Fragment counts per gene (using HTSeq-count)


		Base counts per gene


		Base counts per exon


		Cufflinks-style quantification, with a strict reference, with a reference as a guide, and/or without any references





You can also provide a .refFlat file containing ribosomal sequence coordinates to measure how many of your libraries originate from ribosomal sequences. Then, you may optionally remove those regions as well.





Sample input extensions


Please refer to our mapping pipeline for information about how the input samples should be handled.





Configuration File


As with other biopet pipelines, Gentrap relies on a JSON configuration file to run its analyses. There are two important parts here, the configuration for the samples (to determine the sample layout of your experiment) and the configuration for the pipeline settings (to determine which analyses are run).
To get help creating the appropriate configs please refer to the config page in the general section.



Sample Configuration


Samples are single experimental units whose expression you want to measure. They usually consist of a single sequencing library, but in some cases (for example when the experiment demands each sample have a minimum library depth) a single sample may contain multiple sequencing libraries as well. All this is can be configured using the correct JSON nesting, with the following pattern:


---
  samples: 
    sample_A: 
      libraries: 
        lib_01: 
          R1: "/absolute/path/to/first/read/pair.fq"
          R2: "/absolute/path/to/second/read/pair.fq"






In the example above, there is one sample (named sample_A) which contains one sequencing library (named lib_01). The library itself is paired end, with both R1 and R2 pointing to the location of the files in the file system. A more complicated example is the following:


---
  samples: 
    sample_X: 
      libraries: 
        lib_one: 
          R1: "/absolute/path/to/first/read/pair.fq"
          R2: "/absolute/path/to/second/read/pair.fq"
    sample_Y: 
      libraries: 
        lib_one: 
          R1: "/absolute/path/to/first/read/pair.fq"
          R2: "/absolute/path/to/second/read/pair.fq"
        lib_two: 
          R1: "/absolute/path/to/first/read/pair.fq"
          R2: "/absolute/path/to/second/read/pair.fq"






In this case, we have two samples (sample_X and sample_Y) and sample_Y has two different libraries (lib_one and lib_two). Notice that the names of the samples and libraries may change, but several keys such as samples, libraries, R1, and R2 remain the same.





Pipeline Settings Configuration


For the pipeline settings, there are some values that you need to specify while some are optional. Required settings are:



		output_dir: path to output directory (if it does not exist, Gentrap will create it for you).


		aligner: which aligner to use (gsnap, tophat, hisat2, star or star-2pass). star-2pass enables the 2-pass mapping option of STAR, for the most sensitive novel junction discovery. For more, please refer to STAR user Manual [https://github.com/alexdobin/STAR/blob/master/doc/STARmanual.pdf]


		reference_fasta: this must point to a reference FASTA file and in the same directory, there must be a .dict file of the FASTA file. If the .dict file does not exist, you can create it using: java -jar <picard jar> CreateSequenceDictionary R=<reference.fasta> O=<outputDict>


		expression_measures: this entry determines which expression measurement modes Gentrap will do. You can choose zero or more from the following: fragments_per_gene, base_counts, cufflinks_strict, cufflinks_guided and/or cufflinks_blind. If you only wish to align, you can set the value as an empty list ([]).


		strand_protocol: this determines whether your library is prepared with a specific stranded protocol or not. There are two protocols currently supported now: dutp for dUTP-based protocols and non_specific for non-strand-specific protocols.


		annotation_refflat: contains the path to an annotation refFlat file of the entire genome





While optional settings are:



		annotation_gtf: contains path to an annotation GTF file, only required when expression_measures contain fragments_per_gene, cufflinks_strict, and/or cufflinks_guided.


		annotation_bed: contains path to a flattened BED file (no overlaps), only required when expression_measures contain base_counts.


		remove_ribosomal_reads: whether to remove reads mapping to ribosomal genes or not, defaults to false.


		ribosomal_refflat: contains path to a refFlat file of ribosomal gene coordinates, required when remove_ribosomal_reads is true.


		call_variants: whether to call variants on the RNA-seq data or not, defaults to false.





Thus, an example settings configuration is as follows:


---
  output_dir: "/path/to/output/dir"
  expression_measures: 
    - "fragments_per_gene"
    - "bases_per_gene"
  strand_protocol: "dutp"
  reference_fasta: "/path/to/reference/fastafile"
  annotation_gtf: "/path/to/gtf"
  annotation_refflat: "/path/to/refflat"







Best practice example


If you are unsure of how to use the numerous options of gentrap, please refer to the following best practice configuration file example.


---
  output_dir: "/path/to/output/dir"
  aligner: "gsnap"
  reference_fasta: "/path/to/reference/fastafile"
  expression_measures: 
    - "fragments_per_gene"
  strand_protocol: "dutp"
  annotation_refflat: "/path/to/refflat"









Example configurations


In most cases, it’s practical to combine the samples and settings configuration into one file. Here is an example config file where both samples and settings are stored into one file. Note also that there are additional tool configurations in the config file.









Running Gentrap


As with other pipelines in the Biopet suite, Gentrap can be run by specifying the pipeline after the pipeline subcommand:


biopet pipeline gentrap -config </path/to/config.json> -qsub -jobParaEnv BWA -run






You can also use the biopet environment module (recommended) when you are running the pipeline in SHARK:


$ module load biopet/v0.7.0
$ biopet pipeline gentrap -config </path/to/config.json> -qsub -jobParaEnv BWA -run






It is also a good idea to specify retries (we recomend -retry 3 up to -retry 5) so that cluster glitches do not interfere with your pipeline runs.





Output Files


The numbers and types of output files depend on your run configuration. What you can always expect, however, is that there will be a summary JSON file of your run called gentrap.summary.json and a PDF report in a report folder called gentrap_report.pdf. The summary file contains files and statistics specific to the current run, which is meant for cases when you wish to do further processing with your Gentrap run (for example, plotting some figures), while the PDF report provides a quick overview of your run results.





Getting Help


If you have any questions on running Gentrap, suggestions on how to improve the overall flow, or requests for your favorite RNA-seq related program to be added,
feel free to post an issue to our issue tracker at GitHub [https://github.com/biopet/biopet]. Or contact us directly via: SASC email
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Introduction


Basty is a pipeline for aligning bacterial genomes and detecting structural variations on the level of SNPs.
Basty will output phylogenetic trees, which makes it very easy to look at the variations between certain species or strains.



Tools for this pipeline



		Shiva


		BastyGenerateFasta


		RAxml


		Gubbins








Requirements


To run with a specific species, please do not forget to create the proper index files.
The index files are created from the supplied reference:



		.dict (can be produced with Picard tool suite)


		.fai (can be produced with Samtools faidx


		.idxSpecificForAligner (depending on which aligner is used one should create a suitable index specific for that aligner.
Each aligner has his own way of creating index files. Therefore the options for creating the index files can be found inside the aligner itself)








Configuration


To run Basty, please create the proper Config files.


Batsy uses the Shiva pipeline internally. Please check the documentation for this pipeline for the options.



Sample input extensions


Please refer to our mapping pipeline for information about how the input samples should be handled.





Required configuration values


| namespace | Name | Type | Default | Function |
| ——— | —- | —- | ——- | ——– |
| shiva | variantcallers | List[String] |  | Which variant caller to use |
| - | output_dir | Path | Path to output directory |





Other options


Specific configuration options additional to Basty are:


| namespace | Name | Type | Default | Function |
| ——— | —- | —- | ——- | ——– |
| raxml | seed | Integer | 12345 | RAxML Random seed|
| raxml | raxml_ml_model | String | GTRGAMMAX | RAxML model |
| raxml | ml_runs | Integer | 20 | Number of RaxML runs |
| raxml | boot_runs | Integer | 100 | Number of RaxML boot runs |





Example settings config



{
    "output_dir": </path/to/out_directory>,
    "shiva": {
        "variantcallers": ["freeBayes"]
    },
    "raxml" : {
        "ml_runs": 50
    }
}











Examples



For the help screen:


biopet pipeline basty -h









Run the pipeline:


Note that one should first create the appropriate configs.


biopet pipeline basty -run -config MySamples.json -config MySettings.json











Result files


The output files this pipeline produces are:



		A complete output from Flexiprep


		BAM files, produced with the mapping pipeline. (either BWA, Bowtie, Stampy, Star and Star 2-pass. default: BWA)


		VCF file from all samples together


		The output from the tool BastyGenerateFasta
		FASTA containing variants only


		FASTA containing all the consensus sequences based on min. coverage (default:8) but can be modified in the config








		A phylogenetic tree based on the variants called with the Shiva pipeline generated with the tool BastyGenerateFasta





.
├── fastas
│   ├── consensus.fasta
│   ├── consensus.snps_only.fasta
│   ├── consensus.variant.fasta
│   ├── consensus.variant.snps_only.fasta
│   ├── variant.fasta
│   ├── variant.fasta.reduced
│   ├── variant.snps_only.fasta
│   └── variant.snps_only.fasta.reduced
│
├── reference
│   ├── reference.consensus.fasta
│   ├── reference.consensus.snps_only.fasta
│   ├── reference.consensus_variants.fasta
│   ├── reference.consensus_variants.snps_only.fasta
│   ├── reference.variants.fasta
│   └── reference.variants.snps_only.fasta
│
├── samples
│   ├── 078NET024
│   │   ├── 078NET024.consensus.fasta
│   │   ├── 078NET024.consensus.snps_only.fasta
│   │   ├── 078NET024.consensus_variants.fasta
│   │   ├── 078NET024.consensus_variants.snps_only.fasta
│   │   ├── 078NET024.variants.fasta
│   │   ├── 078NET024.variants.snps_only.fasta
│   │   ├── run_8080_2
│   │   └── variantcalling
│   ├── 078NET025
│       ├── 078NET025.consensus.fasta
│       ├── 078NET025.consensus.snps_only.fasta
│       ├── 078NET025.consensus_variants.fasta
│       ├── 078NET025.consensus_variants.snps_only.fasta
│       ├── 078NET025.variants.fasta
│       ├── 078NET025.variants.snps_only.fasta
│       ├── run_8080_2
│       └── variantcalling
│
├── trees
│   ├── snps_indels
│   │   ├── boot_list
│   │   ├── gubbins
│   │   └── raxml
│   └── snps_only
│       ├── boot_list
│       ├── gubbins
│       └── raxml
└── variantcalling
    ├── multisample.final.vcf.gz
    ├── multisample.final.vcf.gz.tbi
    ├── multisample.raw.variants_only.vcf.gz.tbi
    ├── multisample.raw.vcf.gz
    ├── multisample.raw.vcf.gz.tbi
    ├── multisample.ug.discovery.variants_only.vcf.gz.tbi
    ├── multisample.ug.discovery.vcf.gz
    └── multisample.ug.discovery.vcf.gz.tbi









Best practice







References





Getting Help


If you have any questions on running Basty, suggestions on how to improve the overall flow, or requests for your favorite
SNP typing algorithm, feel free to post an issue to our issue tracker at GitHub [https://github.com/biopet/biopet]. Or contact us directly via: SASC email
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Introduction


Flexiprep is a quality control pipeline. This pipeline checks for possible barcode contamination, clips reads, trims reads and
runs FASTQC [http://www.bioinformatics.babraham.ac.uk/projects/fastqc/].
Adapter clipping is performed by Cutadapt [https://github.com/marcelm/cutadapt].
For quality trimming we use Sickle [https://github.com/najoshi/sickle].
Flexiprep only works on .fastq files.





Example


To get the help menu:


biopet pipeline Flexiprep -h

Arguments for Flexiprep:
 -R1,--input_r1 <input_r1>             R1 fastq file (gzipped allowed)
 -R2,--input_r2 <input_r2>             R2 fastq file (gzipped allowed)
 -sample,--sampleid <sampleid>         Sample ID
 -library,--libid <libid>              Library ID
 -config,--config_file <config_file>   JSON config file(s)
 -DSC,--disablescatter                 Disable all scatters






Note that the pipeline also works on unpaired reads where one should only provide R1.


To start the pipeline (remove -run for a dry run):


biopet pipeline Flexiprep -run -outDir myDir \
-R1 myFirstReadPair -R2 mySecondReadPair -sample mySampleName \
-library myLibname -config mySettings.json









Configuration and flags


For technical reasons, single sample pipelines, such as this pipeline do not take a sample config.
Input files are in stead given on the command line as a flag.


Command line flags for Flexiprep are:


| Flag  (short)| Flag (long) | Type | Function |
| ———— | ———– | —- | ——– |
| -R1 | –inputR1 | Path (required) | Path to input fastq file |
| -R2 | –inputR2 | Path (optional) | Path to second read pair fastq file. |
| -sample | –sampleid | String (required) | Name of sample |
| -library | –libid | String (required) | Name of library |


If -R2 is given, the pipeline will assume a paired-end setup.



Sample input extensions


Please refer to our mapping pipeline for information about how the input samples should be handled.





Config


All other values should be provided in the config. Specific config values towards the mapping pipeline are:


| Name | Type | Function |
| —- | —- | ——– |
| skiptrim | Boolean | Default false, if true the trimming step is skipped |
| skipclip | Boolean | Default false, if true the clipping step is skipped |







Result files


The results from this pipeline will be a fastq file.
The pipeline also outputs 2 Fastqc runs one before and one after quality control.



Example output


.
├── mySample_01.qc.summary.json
├── mySample_01.qc.summary.json.out
├── mySample_01.R1.contams.txt
├── mySample_01.R1.fastqc
│   ├── mySample_01.R1_fastqc
│   │   ├── fastqc_data.txt
│   │   ├── fastqc_report.html
│   │   ├── Icons
│   │   │   ├── error.png
│   │   │   ├── fastqc_icon.png
│   │   │   ├── tick.png
│   │   │   └── warning.png
│   │   ├── Images
│   │   │   └── warning.png
│   │   ├── Images
│   │   │   ├── duplication_levels.png
│   │   │   ├── kmer_profiles.png
│   │   │   ├── per_base_gc_content.png
│   │   │   ├── per_base_n_content.png
│   │   │   ├── per_base_quality.png
│   │   │   ├── per_base_sequence_content.png
│   │   │   ├── per_sequence_gc_content.png
│   │   │   ├── per_sequence_quality.png
│   │   │   └── sequence_length_distribution.png
│   │   └── summary.txt
│   └── mySample_01.R1.qc_fastqc.zip
├── mySample_01.R1.qc.fastq.gz
├── mySample_01.R1.qc.fastq.gz.md5
├── mySample_01.R2.contams.txt
├── mySample_01.R2.fastqc
│   ├── mySample_01.R2_fastqc
│   │   ├── fastqc_data.txt
│   │   ├── fastqc_report.html
│   │   ├── Icons
│   │   │   ├── error.png
│   │   │   ├── fastqc_icon.png
│   │   │   ├── tick.png
│   │   │   └── warning.png
│   │   ├── Images
│   │   │   ├── duplication_levels.png
│   │   │   ├── kmer_profiles.png
│   │   │   ├── per_base_gc_content.png
│   │   │   ├── per_base_n_content.png
│   │   │   ├── per_base_quality.png
│   │   │   ├── per_base_sequence_content.png
│   │   │   ├── per_sequence_gc_content.png
│   │   │   ├── per_sequence_quality.png
│   │   │   └── sequence_length_distribution.png
│   │   └── summary.txt
│   └── mySample_01.R2_fastqc.zip
├── mySample_01.R2.fastq.md5
├── mySample_01.R2.qc.fastqc
│   ├── mySample_01.R2.qc_fastqc
│   │   ├── fastqc_data.txt
│   │   ├── fastqc_report.html
│   │   ├── Icons
│   │   │   ├── error.png
│   │   │   ├── fastqc_icon.png
│   │   │   ├── tick.png
│   │   │   └── warning.png
│   │   ├── Images
│   │   │   ├── duplication_levels.png
│   │   │   ├── kmer_profiles.png
│   │   │   ├── per_base_gc_content.png
│   │   │   ├── per_base_n_content.png
│   │   │   ├── per_base_quality.png
│   │   │   ├── per_base_sequence_content.png
│   │   │   ├── per_sequence_gc_content.png
│   │   │   ├── per_sequence_quality.png
│   │   │   └── sequence_length_distribution.png
│   │   └── summary.txt
│   └── mySample_01.R2.qc_fastqc.zip
├── mySample_01.R2.qc.fastq.gz
├── mySample_01.R2.qc.fastq.gz.md5
└── report











Getting Help


If you have any questions on running Flexiprep, suggestions on how to improve the overall flow, or requests for your favorite
Quality Control (QC) related program to be added, feel free to post an issue to our issue tracker at GitHub [https://github.com/biopet/biopet].
Or contact us directly via: SASC email
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Invocation





Example


Note that one should first create the appropriate configs.





Testcase A





Testcase B





Examine results



Result files





Best practice







References
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Introduction


Gears is a metagenomics pipeline. (GEnome Annotation of Residual Sequences). One can use this pipeline to identify contamination in sequencing runs on either raw FastQ files or BAM files.
In case of BAM file as input, it will extract the unaligned read(pair) sequences for analysis.


Analysis result is reported in a krona graph, which is visible and navigatable in a webbrowser.


Pipeline analysis components include:



		Kraken, DerrickWood [https://github.com/DerrickWood/kraken]


		Qiime closed reference [http://qiime.org]


		Qiime open reference [http://qiime.org]


		Qiime rtax [http://qiime.org] (Experimental)


		SeqCount (Experimental)








Gears


This pipeline is used to analyse a group of samples. This pipeline only accepts fastq files. The fastq files first get trimmed and clipped with Flexiprep. This can be disabled with the config flags of Flexiprep. The samples can be specified with a sample config file, see Config



Config


| Key | Type | default | Function |
| — | —- | ——- | ——– |
| gears_use_kraken | Boolean | true | Run fastq file with kraken |
| gears_use_qiime_closed | Boolean | false | Run fastq files with qiime with the closed reference module |
| gears_use_qiime_open | Boolean | false | Run fastq files with qiime with the open reference module |
| gears_use_qiime_rtax | Boolean | false |  Run fastq files with qiime with the rtax module |
| gears_use_seq_count | Boolean | false | Produces raw count files |





Example


To start the pipeline (remove -run for a dry run):


biopet pipeline Gears -run  \
-config mySettings.json -config samples.json











GearsSingle


This pipeline can be used to analyse a single sample, this can be fastq files or a bam file. When a bam file is given only the unmapped reads are extracted.



Example


To start the pipeline (remove -run for a dry run):


biopet pipeline GearsSingle -run  \
-R1 myFirstReadPair -R2 mySecondReadPair -sample mySampleName \
-library myLibname -config mySettings.json









Commandline flags


For technical reasons, single sample pipelines, such as this pipeline do not take a sample config.
Input files are in stead given on the command line as a flag.


Command line flags for Gears are:


| Flag  (short)| Flag (long) | Type | Function |
| ———— | ———– | —- | ——– |
| -R1 | –input_r1 | Path (optional) | Path to input fastq file |
| -R2 | –input_r2 | Path (optional) | Path to second read pair fastq file. |
| -bam | –bamfile | Path (optional) | Path to bam file. |
| -sample | –sampleid | String (required) | Name of sample |
| -library | –libid | String (optional) | Name of library |


If -R2 is given, the pipeline will assume a paired-end setup. -bam is mutualy exclusive with the -R1 and -R2 flags. Either specify -bam or -R1 and/or -R2.





Sample input extensions


Please refer to our mapping pipeline for information about how the input samples should be handled.





Config


| Key | Type | default | Function |
| — | —- | ——- | ——– |
| gears_use_kraken | Boolean | true | Run fastq file with kraken |
| gears_use_qiime_closed | Boolean | false | Run fastq files with qiime with the closed reference module |
| gears_use_qiime_open | Boolean | false | Run fastq files with qiime with the open reference module |
| gears_use_qiime_rtax | Boolean | false |  Run fastq files with qiime with the rtax module |
| gears_use_seq_count | Boolean | false | Produces raw count files |





Result files


The results of GearsSingle are stored in the following files:


| File suffix | Application | Content | Description |
| ———– | ———– | ——- | ———– |
| *.krkn.raw  | kraken      | tsv     | Annotation per sequence |
| *.krkn.full | kraken-report | tsv | List of all annotation possible with counts filled in for this specific sample|
| *.krkn.json | krakenreport2json| json | JSON representation of the taxonomy report, for postprocessing |


In a seperate report folder, one can find the html report displaying the summary and providing a navigation view on the taxonomy graph and (its) result.







Getting Help


For questions about this pipeline and suggestions, we have a GitHub page where you can submit your ideas and thoughts .GitHub [https://github.com/biopet/biopet].
Or contact us directly via: SASC email
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Introduction


The mapping pipeline has been created for NGS users who want to align there data with the most commonly used alignment programs.
The pipeline performs a quality control (QC) on the raw fastq files with our Flexiprep pipeline.
After the QC, the pipeline simply maps the reads with the chosen aligner. The resulting BAM files will be sorted on coordinates and indexed, for downstream analysis.





Tools for this pipeline:



		Flexiprep


		Alignment programs:
		Bwa mem


		Bwa aln


		Bowtie version 1.1.1


		Stampy


		Gsnap


		TopHat


		Hisat2


		Star


		Star-2pass








		Picard tool suite








Configuration and flags


For technical reasons, single sample pipelines, such as this mapping pipeline do not take a sample config.
Input files are in stead given on the command line as a flag.


Command line flags for the mapping pipeline are:


| Flag  (short)| Flag (long) | Type | Function |
| ———— | ———– | —- | ——– |
| -R1 | –inputR1 | Path (required) | Path to input fastq file |
| -R2 | –inputR2 | Path (optional) | Path to second read pair fastq file. |
| -sample | –sampleid | String (required) | Name of sample |
| -library | –libid | String (required) | Name of library |


If -R2 is given, the pipeline will assume a paired-end setup.



Sample input extensions


It is a good idea to check the format of your input files before starting any pipeline. Since the pipeline expects a specific format based on the file extensions.
So for example if one inputs files with a fastq | fq extension the pipeline expects an unzipped fastq file. When the extension ends with fastq.gz | fq.gz the pipeline expects a bgzipped or gzipped fastq file.





Config


All other values should be provided in the config. Specific config values towards the mapping pipeline are:


| Name | Type | Function |
| —- | —- | ——– |
| output_dir | Path (required) | directory for output files |
| reference_fasta | Path (required) | Path to indexed fasta file to be used as reference |
| aligner | String (optional) | Which aligner to use. Defaults to bwa. Choose from [bwa, bwa-aln, bowtie, gsnap, tophat, stampy, star, star-2pass, hisat2] |
| skip_flexiprep | Boolean (optional) | Whether to skip the flexiprep QC step (default = False) |
| skip_markduplicates | Boolean (optional) | Whether to skip the Picard Markduplicates step (default = False) |
| skip_metrics | Boolean (optional) | Whether to skip the metrics gathering step (default = False) |
| platform | String (optional) | Read group Platform (defaults to illumina)|
| platform_unit | String (optional) | Read group platform unit |
| readgroup_sequencing_center | String (optional) | Read group sequencing center |
| readgroup_description | String (optional) | Read group description |
| predicted_insertsize | Integer (optional) | Read group predicted insert size |


It is possible to provide any config value as a command line argument as well, using the -cv flag.
E.g. -cv reference=<path/to/reference> would set value reference.







Example


Note that one should first create the appropriate settings config.
Any supplied sample config will be ignored.



Example config



Minimal


{
"reference_fasta": "<path/to/reference">,
"output_dir": "<path/to/output/dir">
}









With options


{
"reference_fasta": "<path/to/reference">,
"aligner": "bwa",
"skip_metrics": true,
"platform": "our_platform",
"platform_unit":  "our_unit",
"readgroup_sequencing_center": "our_center",
"readgroup_description": "our_description",
"predicted_insertsize": 300,
"output_dir": "<path/to/output/dir">
}











Running the pipeline


For the help menu:


biopet pipeline mapping -h

Arguments for Mapping:
 -R1,--input_r1 <input_r1>             R1 fastq file
 -R2,--input_r2 <input_r2>             R2 fastq file
 -sample,--sampleid <sampleid>         Sample ID
 -library,--libid <libid>              Library ID
 -config,--config_file <config_file>   JSON / YAML config file(s)
 -cv,--config_value <config_value>     Config values, value should be formatted like 'key=value' or
                                       'path:path:key=value'
 -DSC,--disablescatter                 Disable all scatters






To run the pipeline:


biopet pipeline mapping -run --config mySettings.json \
-R1 myReads1.fastq -R2 myReads2.fastq






Note that removing -R2 causes the pipeline to assume single end .fastq files.


To perform a dry run simply remove -run from the commandline call.









Result files


├── OutDir
    ├── <samplename>-lib_1.dedup.bai
    ├── <samplename>-lib_1.dedup.bam
    ├── <samplename>-lib_1.dedup.metrics
    ├── flexiprep
    ├── metrics
    └── report









Getting Help


If you have any questions on running Mapping, suggestions on how to improve the overall flow, or requests for your favorite aligner to be added, feel free to post an issue to our issue tracker at
GitHub [https://github.com/biopet/biopet]. Or contact us directly via: SASC email
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BastyGenerateFasta


This tool generates Fasta files out of variant (SNP) alignments or full alignments (consensus).
It can be very useful to produce the right input needed for follow up tools, for example phylogenetic tree building.



Example


To get the help menu:


biopet tool BastyGenerateFasta -h

Usage: BastyGenerateFasta [options]

  -l <value> | --log_level <value>
        Log level
  -h | --help
        Print usage
  -v | --version
        Print version
  -V <file> | --inputVcf <file>
        vcf file, needed for outputVariants and outputConsensusVariants
  --bamFile <file>
        bam file, needed for outputConsensus and outputConsensusVariants
  --outputVariants <file>
        fasta with only variants from vcf file
  --outputConsensus <file>
        Consensus fasta from bam, always reference bases else 'N'
  --outputConsensusVariants <file>
        Consensus fasta from bam with variants from vcf file, always reference bases else 'N'
  --snpsOnly
        Only use snps from vcf file
  --sampleName <value>
        Sample name in vcf file
  --outputName <value>
        Output name in fasta file header
  --minAD <value>
        min AD value in vcf file for sample
  --minDepth <value>
        min detp in bam file
  --reference <value>
        Indexed reference fasta file






To run the tool please use:


# Minimal example for option: outputVariants (VCF based)
java -jar Biopet-0.2.0.jar tool BastyGenerateFasta --inputVcf myVCF.vcf \
--outputName NiceTool --outputVariants myVariants.fasta

# Minimal example for option: outputConsensus (BAM based)
java -jar Biopet-0.2.0.jar tool BastyGenerateFasta --bamFile myBam.bam \
--outputName NiceTool --outputConsensus myConsensus.fasta

# Minimal example for option: outputConsensusVariants
java -jar Biopet-0.2.0.jar tool BastyGenerateFasta --inputVcf myVCF.vcf --bamFile myBam.bam \
--outputName NiceTool --outputConsensusVariants myConsensusVariants.fasta









Output



		FASTA containing variants only


		FASTA containing all the consensus sequences based on a minimal coverage (default:8) but can be modified in the settings config
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VcfFilter



Introduction


This tool filters VCF files on a number values. For example, it can filter on sample depth and/or total depth.
It can also filter out the reference calls and/or minimum number of sample passes.
For more on filtering options and how to set them, please refer to the help menu.


This tool enables a user to filter VCF files. For example on sample depth and/or total depth.
It can also be used to filter out the reference calls and/or minimum number of sample passes.
There is a wide set of options which one can use to change the filter settings.





Example


To open the help menu:


boppet tool VcfFilter -h
Usage: VcfFilter [options]

  -l <value> | --log_level <value>
        Log level
  -h | --help
        Print usage
  -v | --version
        Print version
  -I <file> | --inputVcf <file>
        Input vcf file
  -o <file> | --outputVcf <file>
        Output vcf file
  --minSampleDepth <int>
        Min value for DP in genotype fields
  --minTotalDepth <int>
        Min value of DP field in INFO fields
  --minAlternateDepth <int>
        Min value of AD field in genotype fields
  --minSamplesPass <int>
        Min number of samples to pass --minAlternateDepth, --minBamAlternateDepth and --minSampleDepth
  --minBamAlternateDepth <int>
  --denovoInSample <sample>
        Only keep variants that contain unique alleles in complete set for the given sample
  --mustHaveVariant <sample>
        Only keep variants that for the given sample have an alternative allele
  --diffGenotype <sample:sample>
        Only keep variands that for the given samples have a different genotype
  --filterHetVarToHomVar <sample1:sample2>
        Filter out varianst that are heterozygous in sample1 and homozygous in sample2
  --filterRefCalls
        Filter out ref calls
  --filterNoCalls
        Filter out no calls
  --minQualScore <value>
        Filter out variants with Min qual score below threshold






To run the tool:


biopet tool VcfFilter --inputVcf myInput.vcf \
--outputVcf myOutput.vcf --filterRefCalls --minSampleDepth 









Output


The output is a vcf file containing the values that pass the user-defined filtering options
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Bam2Wig



Introduction


Bam2Wig is a small pipeline consisting of three steps that are used to convert BAM files into track coverage files: bigWig, wiggle, and TDF. While this seems like a task that should be tool, at the time of writing, there are no command line tools that can do such conversion in one go. Thus, the Bam2Wig pipeline was written.





Configuration


The required configuration file for Bam2Wig is really minimal, only a single JSON file containing an output_dir entry:


{"output_dir": "/path/to/output/dir"}






For technical reasons, single sample pipelines, such as this pipeline do not take a sample config.
Input files are in stead given on the command line as a flag.
Bam2wig requires one to set the --bamfile command line argument to point to the to-be-converted BAM file.





Running Bam2Wig


As with other pipelines, you can run the Bam2Wig pipeline by invoking the pipeline subcommand. There is also a general help available which can be invoked using the -h flag:


$ java -jar /path/to/biopet.jar pipeline bam2wig -h

Arguments for Bam2Wig:
 --bamfile <bamfile>                   Input bam file
 -config,--config_file <config_file>   JSON / YAML config file(s)
 -cv,--config_value <config_value>     Config values, value should be formatted like 'key=value' or
                                       'path:path:key=value'
 -DSC,--disablescatter                 Disable all scatters






If you are on SHARK, you can also load the biopet module and execute biopet pipeline instead:


$ module load biopet/v0.5.0
$ biopet pipeline bam2wig






To run the pipeline:


 biopet pipeline bam2wig -config </path/to/config.json> --bamfile </path/to/bam.bam> -qsub -jobParaEnv BWA -run









Output Files


The pipeline generates three output track files: a bigWig file, a wiggle file, and a TDF file.





Getting Help


If you have any questions on running Bam2Wig or suggestions on how to improve the overall flow, feel free to post an issue to our
issue tracker at GitHub [https://github.com/biopet/biopet]. Or contact us directly via: [SASC email](mailto: SASC@lumc.nl)
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Shiva



Introduction


This pipeline is build for variant calling on NGS data (preferably Illumina data).
It is based on the best practices) of GATK in terms of their approach to variant calling.
The pipeline accepts .fastq & .bam files as input.







Tools for this pipeline



		Picard tool suite


		Flexiprep


		GATK tools:
		GATK


		Freebayes


		Bcftools


		Samtools
















Example


Note that one should first create the appropriate configs.



Sample input extensions


Please refer to our mapping pipeline for information about how the input samples should be handled.


Shiva is a special pipeline in the sense that it can also start directly from bam files. Note that one should alter the sample config field from R1 into bam.





Full pipeline


The full pipeline can start from fastq or from bam file. This pipeline will include pre-process steps for the bam files.


To view the help menu, execute:


biopet pipeline shiva -h

Arguments for Shiva:
 -sample,--onlysample <onlysample>               Only Sample
 -config,--config_file <config_file>             JSON config file(s)
 -DSC,--disablescatterdefault                    Disable all scatters






To run the pipeline:


biopet pipeline shiva -config MySamples.json -config MySettings.json -run






A dry run can be performed by simply removing the -run flag from the command line call.





Only variant calling


It is possible to run Shiva while only performing its variant calling steps.
This has been separated in its own pipeline named shivavariantcalling.
As this calling pipeline starts from BAM files, it will naturally not perform any pre-processing steps.


To view the help menu, execute:


java -jar </path/to/biopet.jar> pipeline shivavariantcalling -h

Arguments for ShivaVariantcalling:
 -BAM,--inputbams <inputbams>          Bam files (should be deduped bams)
 -sample,--sampleid <sampleid>         Sample ID (only effects summary and not required)
 -library,--libid <libid>              Library ID (only effects summary and not required)
 -config,--config_file <config_file>   JSON config file(s)
 -DSC,--disablescatter                 Disable all scatters






To run the pipeline:


biopet pipeline shivavariantcalling -config MySettings.json -run






A dry run can be performed by simply removing the -run flag from the command line call.









Variant caller


At this moment the following variant callers can be used



		haplotypecaller
		Running default HaplotypeCaller








		haplotypecaller_gvcf
		Running HaplotypeCaller in gvcf mode








		haplotypecaller_allele
		Only genotype a given list of alleles with HaplotypeCaller








		unifiedgenotyper
		Running default UnifiedGenotyper








		unifiedgenotyper_allele
		Only genotype a given list of alleles with UnifiedGenotyper








		bcftools


		bcftools_singlesample


		freebayes


		raw








Config options


To view all possible config options please navigate to our Gitlab wiki page
Config



Required settings


| Confignamespace | Name | Type | Default | Function |
| ———– | —- | —- | ——- | ——– |
| - | output_dir | String |  | Path to output directory |
| Shiva | variantcallers | List[String] | | Which variant callers to use |





Config options


| ConfignNamespace | Name |  Type | Default | Function |
| ———– | —- | —– | ——- | ——– |
| shiva | species | String | unknown_species | Name of species, like H.sapiens |
| shiva | reference_name | String | unknown_reference_name | Name of reference, like hg19 |
| shiva | reference_fasta | String |  | reference to align to |
| shiva | dbsnp | String |  | vcf file of dbsnp records |
| shiva | variantcallers | List[String] |  | variantcaller to use, see list |
| shiva | use_indel_realigner | Boolean | true | Realign indels |
| shiva | use_base_recalibration | Boolean | true | Base recalibrate |
| shiva | use_analyze_covariates | Boolean | false | Analyze covariates during base recalibration step |
| shiva | bam_to_fastq | Boolean | false | Convert bam files to fastq files |
| shiva | correct_readgroups | Boolean | false | Attempt to correct read groups |
| shiva | amplicon_bed | Path | Path to target bed file |
| shiva | regions_of_interest | Array of paths | Array of paths to region of interest (e.g. gene panels) bed files |
| vcffilter | min_sample_depth | Integer | 8 | Filter variants with at least x coverage |
| vcffilter | min_alternate_depth | Integer | 2 | Filter variants with at least x depth on the alternate allele |
| vcffilter | min_samples_pass | Integer | 1 | Minimum amount of samples which pass custom filter (requires additional flags) |
| vcffilter | filter_ref_calls | Boolean | true | Remove reference calls |


Since Shiva uses the Mapping pipeline internally, mapping config values can be specified as well.
For all the options, please see the corresponding documentation for the mapping pipeline.





Exome variant calling


If one calls variants with Shiva on exome samples and a amplicon_bed file is available, the user is able to add this file to the config file.
When the file is given, the coverage over the positions in the bed file will be calculated plus the number of variants on each position. If there is an interest
in a specific region of the genome/exome one is capable to give multiple regionOfInterest.bed files with the option regions_of_interest (in list/array format).


A short recap: the option amplicon_bed can only be given one time and should be composed of the amplicon kit used to obtain the exome data.
The option regions_of_interest can contain multiple bed files in list format and can contain any region a user wants. If multiple regions are given,
the pipeline will make an coverage plot over each bed file separately.





Modes


Shiva furthermore supports three modes. The default and recommended option is multisample_variantcalling.
During this mode, all bam files will be simultaneously called in one big VCF file. It will work with any number of samples.


On top of that, Shiva provides two separate modes that only work with a single sample.
Those are not recommend, but may be useful to those who need to validate replicates.


Mode single_sample_variantcalling calls a single sample as a merged bam file.
I.e., it will merge all libraries in one bam file, then calls on that.


The other mode, library_variantcalling, will call simultaneously call all library bam files.


The config for these therefore is:


| namespace | Name | Type | Default | Function |
| ———– | —- | —- | ——- | ——– |
| shiva | multisample_variantcalling | Boolean | true | Default, multisample calling |
| shiva | single_sample_variantcalling | Boolean | false | Not-recommended, single sample, merged bam |
| shiva | library_variantcalling | Boolean | false | Not-recommended, single sample, per library |


Config example


samples:
    SampleID:
        libraries:
            lib_id_1:
                bam: YourBam.bam
            lib_id_2:
                R1: file_R1.fq.gz
                R2: file_R2.fq.gz
dbsnp: <dbsnp.vcf.gz>
vcffilter:
    min_alternate_depth: 1
output_dir: <output directory>
variantcallers:
    - haplotypecaller
    - unifiedgenotyper
    - haplotypecaller_gvcf











References



		Shiva follows the best practices of GATK: GATK best practices [https://www.broadinstitute.org/gatk/guide/best-practices]








Getting Help


If you have any questions on running Shiva, suggestions on how to improve the overall flow, or requests for your favorite variant calling related program to be added, feel free to post an issue to our issue tracker at GitHub [https://github.com/biopet/biopet].
Or contact us directly via: SASC email
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SAGE tools


These tools are written to create the appropriate files for the SAGE pipeline.
Note that these tools are already implemented in the pipeline.



SageCountFastq


To open the help menu:


biopet tool SageCreateLibrary -h
Usage: SageCountFastq [options]

  -l <value> | --log_level <value>
        Log level
  -h | --help
        Print usage
  -v | --version
        Print version
  -I <file> | --input <file>
        
  -o <file> | --output <file>









SageCreateLibrary


To open the help menu:


biopet tool SageCreateLibrary -h
Usage: SageCreateLibrary [options]

  -l <value> | --log_level <value>
        Log level
  -h | --help
        Print usage
  -v | --version
        Print version
  -I <file> | --input <file>
        
  -o <file> | --output <file>
        
  --tag <value>
        
  --length <value>
        
  --noTagsOutput <file>
        
  --noAntiTagsOutput <file>
        
  --allGenesOutput <file>









SageCreateTagCounts


To open the help menu:


biopet tool SageCreateTagCounts -h
Usage: SageCreateTagCounts [options]

  -l <value> | --log_level <value>
        Log level
  -h | --help
        Print usage
  -v | --version
        Print version
  -I <file> | --input <file>
        
  -t <file> | --tagLib <file>
        
  --countSense <file>
        
  --countAllSense <file>
        
  --countAntiSense <file>
        
  --countAllAntiSense <file>
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BaseCounter



Introduction


This tool will generate Base count based on a bam file and a refflat file





Example


Help menu


Usage: BaseCounter [options]

  -l <value> | --log_level <value>
        Log level
  -h | --help
        Print usage
  -v | --version
        Print version
  -r <file> | --refFlat <file>
        refFlat file. Mandatory
  -o <directory> | --outputDir <directory>
        Output directory. Mandatory
  -b <file> | --bam <file>
        Bam file. Mandatory
  -p <prefix> | --prefix 
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BiopetFlagstat



Introduction


This tool has been created to extract all the metrics from a required bam file.
It captures for example the # of mapped reads, # of duplicates, # of mates unmapped, # of reads with a certain mapping quality etc. etc.





Example


To get the help menu:


biopet tool BiopetFlagstat -h
Usage: BiopetFlagstat [options]

  -l <value> | --log_level <value>
        Log level
  -h | --help
        Print usage
  -v | --version
        Print version
  -I <file> | --inputFile <file>
        out is a required file property
  -r <chr:start-stop> | --region <chr:start-stop>
        out is a required file property






To run the tool:


biopet tool BiopetFlagstat -I myBAM.bam







Output


|Number |Total Flags|   Fraction|   Name|
|—— | ——–  | ——— | ——|
|1  |862623034| 100.0000%|  All|
|2  |861096240| 99.8230%|   Mapped|
|3  |26506366|  3.0728%|    Duplicates|
|4  |431233321| 49.9909%|   FirstOfPair|
|5  |431389713| 50.0091%|   SecondOfPair|
|6  |430909871| 49.9534%|   ReadNegativeStrand|
|7  |0| 0.0000%|    NotPrimaryAlignment|
|8  |862623034| 100.0000%|  ReadPaired|
|9  |803603283| 93.1581%|   ProperPair|
|10 |430922821| 49.9549%|   MateNegativeStrand|
|11 |1584255|   0.1837%|    MateUnmapped|
|12 |0| 0.0000%|    ReadFailsVendorQualityCheck|
|13 |1380318|   0.1600%|    SupplementaryAlignment|
|14 |1380318|   0.1600%|    SecondaryOrSupplementary|
|15 |821996241| 95.2903%|   MAPQ>0|
|16 |810652212| 93.9753%|   MAPQ>10|
|17 |802852105| 93.0710%|   MAPQ>20|
|18 |789252132| 91.4944%|   MAPQ>30|
|19 |770426224| 89.3120%|   MAPQ>40|
|20 |758373888| 87.9149%|   MAPQ>50|
|21 |0| 0.0000%|    MAPQ>60|
|22 |835092541| 96.8085%|   First normal, second read inverted (paired end orientation)|
|23 |765156|    0.0887%|    First normal, second read normal|
|24 |624090|    0.0723%|    First inverted, second read inverted|
|25 |11537740|  1.3375%|    First inverted, second read normal|
|26 |1462857|   0.1696%|    Mate in same strand|
|27 |11751691|  1.3623%|    Mate on other chr|
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