

    
      Navigation

      
        	
          index

        	
          next |

        	BioCloud RNA-Seq (STAR) Result Documentation 0.0.1 documentation 
 
      

    


    
      
          
            
  
Welcome to BioCloud RNA-Seq (STAR) Result’s documentation!
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NGS Technology Introduction

NGS is a awesome technology, everyone should give a hand on it.


RNA-Seq




DNA-Seq
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RNA-Seq (Star) Pipeline Overview


Quality Control




Genome Alignment using Star




Gene Expression Quantification using Cufflink
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Quality Control


Why hould we do quality control?

The quality of data can be affected by several factors regardless of the Next Generation Sequencing (NGS) platforms. Although all the commercial vendors for sequencing platforms provide a quality control (QC) pipeline for filtering sequencing output, several sequence processes including read error (base calling errors and small insertions/deletions) still remain in the dataset. Therefore, it is advisable to perform QC and analyze high-quality (HQ) sequencing data at the end-user level [1]




Checking read quality with FastQC

FastQC [2] provides a simple way to do some quality control checks on raw sequence data. FastQC is a Java software with graphic interface. It is a very convenient tool to examine sequence quality.

FastQC can be run in one of two modes. For small numbers of FastQ files, it can run as a stand-alone interactive program. Also, it can be run in a non-interactive mode for large numbers of files which need a bigger analytical pipeline for systematic processing.

FastQC supports files in the following formats:



	Fastq (all quality encoding variants)

	Casava Fastq files

	Colorspace Fastq

	GZip compressed Fastq

	SAM

	BAM

	SAM/BAM Mapped only (normally used for color space data)









Using FastQC

By default, FastQC will recognize the file format based on the extension name of input files. Files ending with .sam or .bam will be opened as a SAM/BAM file (using all sequences, mapped and unmapped), and other files will be treated as Fastq format. If users want to manually specify the file format, you can use the drop-down selector in file chooser to select the correct file type, such as Mapped BAM or Casava Fastq files.




What is output of FastQC?

The analysis in FastQC is performed by a series of analytical modules. In addition to providing an interactive report, FastQC also has the option to create an HTML version of report (Fig. 1 & 2). This HTML report can also be generated directly by running FastQC in a non-interactive mode.


[image: qc sreenchot]



Figure 1. FastQC HTML report.




[image: qc example: good vs bad]



Figure 2. Babraham Bioinformatics Available from: http://www.bioinformatics.babraham.ac.uk/projects/fastqc/
(A & B) Shows an overview of the range of quality values across all bases at each position in the FastQ file.
(C & D) Per Base Sequence Content plots out the proportion of each base position in a file for which each of the four normal DNA bases has been called.
(E & F) Measures the GC content across the whole length of each sequence in a file and compares it to a modelled normal distribution of GC content.












Reference




	[1]	Patel, R.K. and M. Jain, NGS QC Toolkit: a toolkit for quality control of next generation sequencing data. PLoS One, 2012. 7(2): p. e30619.







	[2]	Simon Andrews et al. Babraham Bioinformatics - FastQC A Quality Control tool for High Throughput Sequence Data. (2010). URL: http://www.bioinformatics.bbsrc.ac.uk/projects/fastqc/
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Spliced Transcripts Alignment to Reference (STAR)


What is STAR?

STAR is an alignment tool for RNA-seq, developed by Alexander Dobin et al. [1] STAR is implemented as a standalone C++ code. STAR is a free open source software distributed under GPLv3 license, and can be downloaded from http://code.google.com/p/rna-star/. The latest version is 2.3.0.




How does STAR work?

STAR first builds its own index for reference genome. By analyzing the standard genome (e.g., hg19 or mm10), STAR can produce a suffix array index for accelerating the alignment step in the next step. The indexing step only needs to be built once.

STAR can identify alternative splicing junctions in RNA-seq. The advantage of STAR is that time of alignment can be shorten into few hours or even in an hour with similar accuracy of alignment as TopHat.




Using STAR

The input files of STAR can be single-end or pair-end fastq files. If the annotation file (.gtf file) is provided, the accuracy of alignment can be increased. After alignment step, the output file of STAR will be in sam format. The sam file should be converted into bam file, a binary file of sam, for shortening computation time in further analyzing differential expressions of RNA-seq data. The description of selected output files are described as follows:



	Alignment.sam: the alignment file in sam format

	SJ.out.tab: the splice junctions in unique mapping

	Log.progess.out: the log file of alignment progress

	Log.final.result: summary result of alignment









Output of STAR


	Number of input reads: it is associated with coverage and depth

	Average input read length: the sequencing read length




	Unique reads

	
	Uniquely mapped reads number: Unique reads indicates the reads is only mapped on one spot.

	Uniquely mapped reads %: The percentage of uniquely mapped reads. This value should not be lower than 80%.

	Average mapped length: Some of the reads might be missing or bad quality, and these reads will be filtered out before alignment. Average mapped length should be as close as possible to the average input read length.

	Number of splices (Total): The number of alternative splicing.

	Number of splices: Annotated(sjdb): the splicing location in the .gtf file

	Number of non-canonical splices: the number of unannotated splices

	Mismatch rate per base: the average mismatch rate in one nucleotide. With good library, this value should be 0.5%-0.8%.

	Deletion rate per base: the average deletion rate in one nucleotide

	Deletion average length: the average of each deletion length

	Insertion rate per base: the average insertion rate in one nucleotide

	Insertion average length: the average of each insertion length





	Multi-mapping reads

	
	Number of reads mapped to multiple loci: the reads mapped on more than on spot, ex: poly-A tail

	% of reads mapped to multiple loci: the percentage of multi-mapping read. Typically, this value should be 5%.

	Number of reads mapped to too many loci: The default value is 10. If the reads mapped more than 10, it will be categorized in “too many loci”.

	% of reads mapped to too many loci: the percentage of too many loci





	Unmapped reads

	
	% of reads unmapped: too many mismatches: the reads that contain too many mismatches. By default, if value is more than (0.3*read length) or 10 bases, it will be categorized in “too many mismatches.”

	% of reads unmapped due to too short: the percentage of reads too short to mapped. The default value of too short is 2/3*read length. This output value is usually associated with sequencing quality.

	% of reads unmapped due to other reasons: the percentage of unmapped due to other causes, such as “too many mismatches.” The reason of unmapped reads might be contaminated with other samples. BLAST the reads is advised for trouble shooting.










References




	[1]	Alexander Dobin et al. STAR: ultrafast universal RNA-seq aligner. Bioinformatics (2012).
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Cufflink


What is Cufflinks?

Cufflinks [1]  is an integrated transcriptome analysis tool from transcript assembles, quantification, and comparison between different conditions. Cufflinks was developed by Lior Pachter at UC Berkeley, Steven Salzberg’s computational genomics group at the Institute of Genetic Medicine at Johns Hopkins University, and Barbara Wold’s lab at Caltech. There are three major steps involved in Cufflinks, including Cuffilnks, Cuffmerge, and Cuffdiff.




How does Cufflinks work?

The first step of Cufflinks is to assemble all possible transcripts with the results of alignment from TopHat. To accurately estimate the abundance of each transcript, any possible isoforms are considered in this step. Then, Cuffmerge merges the previous assembles of individual condition. With the step of merging assembles, the whole genes can be recovered, and the de novo transcripts can also be integrated into the complete gene model. At last, the differential analysis is conducted by Cuffdiff. After adjusting the expression levels with gene length (FPKM, Fragments Per Kilobase Of Exon Per Million Fragments Mapped), Cuffdiff reports the significances with false discovery rate (FDR) adjustment.




Usages of Cufflinks

Cufflinks accept the standard format of short reads alignment, .SAM, or a binary form, .BAM. It does recommend using the results from TopHat. However, it should be noticed the alignment file should be with a special tag, XS, and be sorted by reference position. More details are described on the website [http://cufflinks.cbcb.umd.edu/manual.html#cufflinks_input]  of Cufflinks.




Outputs of Cuffliks

Several output files are provided by Cufflinks, including:



	Tracking files: The original counts, expression adjusting with FPKM, and results in per-replication are in such files.

	Differential files: These files include the expression comparison at several levels, including genes, transcripts (isoforms), transcription start sites (TSS), coding site (CDS), splicing and promoter. The values of fold change, P-value, and multiple-test adjusted q-value are provided.

	Info files: Two files introducing command line and information of Cufflinks are included. One is simple version and the other contains more detailed information.









References




	[1]	Trapnell, C. et al. Transcript assembly and quantification by RNA-Seq reveals unannotated transcripts and isoform switching during cell differentiation. Nature biotechnology 28, 511-515, doi:10.1038/nbt.1621 (2010).










          

      

      

    


    
         Copyright 2014, NOBODY.
      Created using Sphinx 1.2.2.
    

  

    
      Navigation

      
        	
          index

        	BioCloud RNA-Seq (STAR) Result Documentation 0.0.1 documentation 
 
      

    


    
      
          
            

Index



 




          

      

      

    


    
         Copyright 2014, NOBODY.
      Created using Sphinx 1.2.2.
    

  _images/qc_screenshot.jpg


_static/comment-close.png





_static/minus.png





_static/comment.png





_static/up.png





_static/plus.png





_images/qc_good_bad.jpg
Good Quality Bad Quality






_static/comment-bright.png





search.html


    
      Navigation


      
        		
          index


        		BioCloud RNA-Seq (STAR) Result Documentation 0.0.1 documentation »

 
      


    


    
      
          
            
  Search


  
  
  
    Please activate JavaScript to enable the search
    functionality.
  


  

  
    From here you can search these documents. Enter your search
    words into the box below and click "search". Note that the search
    function will automatically search for all of the words. Pages
    containing fewer words won't appear in the result list.
  


  
    
    
    
  

  
  
  
  


          

      

      

    


    
        © Copyright 2014, NOBODY.
      Created using Sphinx 1.2.2.
    

  

_static/down-pressed.png





_static/down.png





_static/file.png





_static/up-pressed.png





_static/ajax-loader.gif





