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NGS search - bowtie2 

bowtie2 [options] –x <DB file(index)> -S <output name> -1/2/U <query file> 



MS/MS search - comet 

comet.exe –D<DB file> -N<output name> <query file> 



All ‘search’ program should have: 
 

(1) Query 
(2) Database (sometimes indexed) 

(3) Output 



NCBI BLAST server 

Database 

Query 



Or XenBase BLAST server 

Database 
Query 



blastp [options] –db <DB file(index)> -out <output name> -in <query file> 
blastn [options] –db <DB file(index)> -out <output name> -in <query file> 



How BLAST works 

1. Make k-mer list of “query” 2. Search HSP (High-scoring Segment Pair) 

3. Extend exact matches  



BLAST is LOCAL alignment 



Download & Install 
ftp://ftp.ncbi.nlm.nih.gov/blast/executables/blast+/LATEST/ 

ftp://ftp.ncbi.nlm.nih.gov/blast/executables/blast+/LATEST/


makeblastdb 

 ~/src/blast+/current/bin/makeblastdb  
-dbtype prot  
-in Wu2013_AMBME.prot_annot.fa  
-out Wu2013_AMBME.prot_annot.fa  
 
 
Building a new DB, current time: 05/16/2014 06:43:12 
New DB name:   Wu2013_AMBME.prot_annot.fa 
New DB title:  Wu2013_AMBME.prot_annot.fa 
Sequence type: Protein 
Keep Linkouts: T 
Keep MBits: T 
Maximum file size: 1073741824B 
Adding sequences from FASTA; added 43726 sequences in 1.45152 seconds. 



makeblastdb 

$ ~/src/blast+/current/bin/makeblastdb  
-dbtype nucl  
-in Wu2013_AMBME.cdna_annot.fa  
-out Wu2013_AMBME.cdna_annot.fa  
 
Building a new DB, current time: 05/16/2014 06:36:39 
New DB name:   Wu2013_AMBME.cdna_annot.fa 
New DB title:  Wu2013_AMBME.cdna_annot.fa 
Sequence type: Nucleotide 
Keep Linkouts: T 
Keep MBits: T 
Maximum file size: 1073741824B 
Adding sequences from FASTA; added 43726 sequences in 2.37648 seconds. 



blastp 

blastp [options] –db <DB file(index)> -out <output name> -query <query file> 



Basic options 



-outfmt 



-outfmt 



blastn 

blastn [options] –db <DB file(index)> -out <output name> -query <query file> 



Basic options 



What about all others? 

• blastp: Query=protein  DB=protein 
• blastn: Query=dna  DB=dna 
• blastx : Query=dna + translation  DB=protein 
• tblastn: Query=protein  DB=dna + translation 
• tblastx: Query=dna + translation  DB=dna + translation 
• psiblast: Position-Specific Initiated BLAST  



BLAT 

blat <DB file> <query file> <output name> 



-type 



-out 



PSL 



GMAP (& gsnap) 

gmap_build [options] –d <DB name> -D <DB directory> <DB file> 
gmap [options] –d <DB name> -D <DB directory> -f <output name> <query file> 





Download & Install 
http://www.drive5.com/muscle/downloads.htm 

http://www.drive5.com/muscle/downloads.htm










Summary – What should I use? 
• Protein query vs Protein database 

– “BLASTP” or “BLAT –prot” 

• cDNA query against cDNA database 
– BLASTN 
– BLAT or GMAP 

• cDNA/ncDNA query against genome 
– BLAT or GMAP 
– Exonerate 
– Or BLASTN maybe… 

• Protein query against genome 
– Exonerate (very slow!) 

• Multiple sequence alignment 
– Muscle 
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