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What is Samtools?

• A supported format for alignments

• SAM - human-readable, scriptable

• BAM - compact, indexed alignments

• A software toolset

• An API
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BFAST
Bowtie & TopHat

BWA
Mosaik

Novoalign
SSAHA2
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http://www.sanger.ac.uk/Software/analysis/SSAHA2/
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Simple Pileup

chr

pos refbase
depth

read bases

qualities

samtools pileup -cf ex1.fa ex1.bam



Verbose Pileup

http://sourceforge.net/apps/mediawiki/samtools/index.php?title=SAM_FAQ

samtools-0.1.8/samtools pileup -v -c -f yeasties.fa SRR003681.sorted.bam > SRR003681.pileup

http://sourceforge.net/apps/mediawiki/samtools/index.php?title=SAM_FAQ
http://sourceforge.net/apps/mediawiki/samtools/index.php?title=SAM_FAQ
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Sam Output
SRR003681.6593 16 chrII 159978 255 36M * 0 0 AAAACCCTTTAGTTTTTTTACTGTGTGTCCGGCCGC .4:$-.'"("&2&+$1.-)/C'1%)&.)I@IIIIII XA:i:2 MD:Z:3G6T8T16 NM:i:3



High-level API

http://search.cpan.org/~lds/Bio-SamTools/lib/Bio/DB/Sam.pm

Low-level API

http://search.cpan.org/~lds/Bio-SamTools/lib/Bio/DB/Sam.pm
http://search.cpan.org/~lds/Bio-SamTools/lib/Bio/DB/Sam.pm


Problem Set

Get Bowtie for Mac (unzip, make).  You may use another SAM-compliant aligner if you are adventurous.

http://bowtie-bio.sourceforge.net/

Download the reference sequences that came with gbrowse2

http://localhost/gbrowse2/databases/yeast_scaffolds/

Concatenate them:
cat chr1.fa chr2.fa > yeasties.fa

Build the indices for those two reference sequences:
bowtie-build yeasties.fa yeasties

Download this short read archive:
http://infoserver.cshl.edu/LectureNotes/ngs2/SRR003681.subset.fq

Study the section on FASTQ encoding: http://en.wikipedia.org/wiki/FASTQ_format#Encoding

Type ‘tail SRR003681.subset.fq’ to see some less than perfect sequences at the end of the file. Can you tell what encoding was used 
for these sequences?

bowtie-0.12.7/bowtie --sam yeasties SRR003681.subset.fq > SRR003681.sam

Can you explain to my grandmother what Bowtie’s default alignment settings are?
http://bowtie-bio.sourceforge.net/manual.shtml#the--n-alignment-mode

http://bowtie-bio.sourceforge.net
http://bowtie-bio.sourceforge.net
http://localhost/gbrowse2/databases/yeast_scaffolds/
http://localhost/gbrowse2/databases/yeast_scaffolds/
http://infoserver.cshl.edu/LectureNotes/ngs2/SRR003681.subset.fq
http://infoserver.cshl.edu/LectureNotes/ngs2/SRR003681.subset.fq
http://bowtie-bio.sourceforge.net/manual.shtml#
http://bowtie-bio.sourceforge.net/manual.shtml#


Problem Set

Copy Samtools to your current directory
cp /Network/Servers/infoserver.cshl.edu/Users/Shared/samtools-0.1.8 .

These three incantations are always necessary to get a sorted, index BAM from a SAM file:

samtools-0.1.8/samtools view -b -S -T yeasties.fa SRR003681.sam > SRR003681.bam

samtools-0.1.8/samtools sort SRR003681.bam SRR003681.sorted

samtools-0.1.8/samtools index SRR003681.sorted.bam 

The script calculates coverage depth at each position of chrI.
Use your perl skills to calculate the maximum, minimum, and average depth.
The script is located at: http://infoserver.cshl.edu/LectureNotes/ngs2/getCoverage.pl



Add this to the database definitions section of /etc/gbrowse2/yeast_chr1+2.conf
[SRR003681:database]
db_adaptor     = Bio::DB::Sam
db_args        = -fasta /Library/Webserver/Documents/gbrowse2/databases/bamfiles/yeast_chromosomes.fa
                 -bam /Library/Webserver/Documents/gbrowse2/databases/bamfiles/SRR003681.sorted.bam
search options = default

Copy the following four files into a new directory called bamfiles:
SRR003681.sorted.bam
SRR003681.sorted.bam.bai
yeasties.fa
yeasties.fa.fai

Move this directory: (do you have admin privileges on your 
computer yet?)
sudo mv bamstuff /Library/WebServer/Documents/gbrowse2/
databases/

[Reads]
feature        = match
glyph          = segments
draw_target    = 1
show_mismatch  = 1
mismatch_color = red
database       = SRR003681
bgcolor        = blue
fgcolor        = white
height         = 5
label density  = 50
bump           = fast
key            = Reads
category       = NGS

[CoverageXyplot]
feature        = coverage
glyph          = wiggle_xyplot
database       = SRR003681
height         = 50
fgcolor        = black
bicolor_pivot  = 20
pos_color      = blue
neg_color      = red
key            = Coverage (xyplot)
category       = NGS
label          = 0 

Add these to the tracks section of /etc/gbrowse2/yeast_chr1+2.conf
                                                                                                                                                                                                             

Go to http://localhost/cgi-bin/gb2/gbrowse/yeast_advanced/
Turn on the NGS tracks.
NOTE this is the advanced yeast gbrowse instance not the basic 
one

Having problems?
tail /var/log/apache2/error_log
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