
Sequence Alignment and QC 



Couple of good questions 

• Where is my history I worked on yesterday? 
• How do I access this from off campus? 
• Cut what does it do? 

•  It’s a unix quirk 



  
  

  



Basic	  sequencing	  workflow	  
(bioinforma5cs)	  

Data Type File format Size Notes 

Image Data proprietary 32 Tb never kept removed 
by instrument 

Intensity (bcl 
files) 

bcl 2-3Tb Deleted shortly after 
run 

Sequence files fastq 200G 
(compressed) 

Fastq file format 
merges sequence 
and quality data 

Aligned file sam/bam 80G-1.5T 



fastq	  file	  format	  

Combines	  both	  sequence	  and	  quality	  
informa5on	  

@HWI-EAS209_0006_FC706VJ:5:58:5894:21141#ATCACG/1 
TTAATTGGTAAATAAATCTCCTAATAGCTTAGATNTTACCTTNNNNNNNNNNTAGTTTCTTGAGATTT
GTTGGGGGAGACATTTTTGTGATTGCCTTGAT 
+HWI-EAS209_0006_FC706VJ:5:58:5894:21141#ATCACG/1 
efcfffffcfeefffcffffffddf`feed]`]_Ba_^__[YBBBBBBBBBBRTT\]]
[]dddd`ddd^dddadd^BBBBBBBBBBBBBBBBBBBBBBBB 
 



Phred	  score	  



I	  

fastq-‐Illumina	  early	  versions	  vs	  fastq-‐Sanger	  



SAM	  Files	  



Lets	  bring	  in	  a	  file	  from	  the	  DNA	  
core	  





Poke	  the	  eye	  and	  take	  a	  look…	  

• Click	  the	  header	  
• Click	  the	  eye	  
• That	  seems	  small	  



Lets bring in some real data 

• First import fastq file 



Lets examine the details about the 
file 

• Click the header 
• Click the eye 



Should probably get an overall 
assessment of quality 



A big part of quality is how well it 
aligns 

• Bring in Bowtie 2 inputs.bam from 
IIHG_BSC2013 

• The tool “flagstat” is a good way to figure out 
how good the alignments are: 

•  28660545 + 0 in total (QC-passed reads + QC-failed reads) 0 + 0 
duplicates 26530649 + 0 mapped (92.57%:nan%) 0 + 0 paired in 
sequencing 0 + 0 read1 0 + 0 read2 0 + 0 properly paired (nan
%:nan%) 0 + 0 with itself and mate mapped 0 + 0 singletons (nan
%:nan%) 0 + 0 with mate mapped to a different chr 0 + 0 with mate 
mapped to a different chr (mapQ>=5) 



Next we need to look at how to align 
our own data 

• Bowtie or bowtie 2 
• Paired end or not 
• How to set up a workflow 





Lets set up a workflow  

• Take a input file 
• Run fastqc on input 
• Run bowtie2 
• Run flagstat on output 
• Run bam to bigwig 
•  http://www.broadinstitute.org/software/igv/

download 
•  Select right genome visualize 



Go to galaxy main  

Find published workflow “Sureselect 

Find Uncovered Target Intervals”  
Download and import into your current workflow  
Try running  
Discuss  

Why didn’t this work  
Two (or more) ways you can get this to work  



• Go to our galaxy and import “training workflow”  
• Spend 20-30 minutes making this workflow look 

like CLCG Illumina Paired-End Workflow  
•  Get used to connecting the spaghetti  
•  Examine how to set parameters  
•  Examine how to chain outputs  


