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Tom 
Madden’s 
BLAST_v5 

Talk (slightly 
modified)
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If you’d like to see the original slides 
from Tom, or this slide deck, check out 
https://www.slideshare.net/benbusby

https://www.slideshare.net/benbusby


BLASTDBv5: a better BLAST database!
• Limit search by taxonomy with a command-line parameter 

-taxids

• Improved performance when limiting BLAST search with accessions.

• Faster!

• Retrieve sequences by taxonomy from the BLAST database.

• Extract data!





Search the Argonaute protein family 
with BLAST!

• Against the nr protein database

• Limit the search to Schizosaccharomyces pombe





BLAST command-line parameters

blastp
-db nr

-query NP_850110.fsa 
-outfmt "7 qaccver saccver pident length evalue ssciname”   # tabular output 

-out NP_850110.4896.tab 
-task blastp-fast                                                                  # runs faster!

-num_threads 8                                                              # use 8 CPUs
-evalue 0.05                                                                 # limit to more significant matches

-taxids 4896                                                              # limit search to Schizosaccharomyces pombe



A script to find taxid
Distributed with the BLAST package!



Tabular output



Need taxids for a whole Phylum?



BLAST against Ascomycota sequences!

blastp
-db nr

-query NP_850110.fsa 
-outfmt "7 qaccver saccver pident length evalue ssciname”   # tabular output 

-out NP_850110.Ascomycota.tab 
-task blastp-fast                                                                     # runs faster!

-num_threads 8                                                                 # use 8 CPUs
-evalue 0.05                                                                    # limit to more significant matches

-taxidlist Ascomycota.taxids # limit search to Ascomycota



Ascomycota results



BLAST excluding Viridiplantae

blastp
-db nr

-query NP_850110.fsa 
-outfmt "7 qaccver saccver pident length evalue ssciname”

-out NP_850110.noGreenPlants.tab 
-task blastp-fast 

-num_threads 8
-evalue 0.05

-negative_taxidlist Viridiplantae.taxids # exclude green plants



No Viridiplantae





Everything



Timings
Search set Run time (seconds)

Schizosaccharomyces pombe 8.7

Ascomycota 11.7

No Viridiplantae 101

Everything 91

8 CPUs, best of three runs using time command.









Why Use Identical Protein Groups?
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STX1 STX2



Search the Shiga toxin family protein with 
BLAST

• Against the nr protein database

• Limit the search to E coli



Search the Shiga toxin family protein with 
BLAST

• Against the nr protein database

• Limit the search to E coli



Stx1 and Stx2 Example Sequences



Stx1 and Stx2 Example Sequences



BLAST command-line parameters

blastp
-db refseq-protein_v5

-query  WP_123135120_123130813.fasta
-outfmt "7 qaccver saccver pident length evalue ssciname”   # tabular output 

-out Shiga_Ecoli.tab
-task blastp-fast                                                                     # runs faster!

-num_threads 32                                                               # use 8 CPUs
-evalue 0.00005                                                              # limit to more significant matches

-taxids 562                                                      # limit search to Escherichia coli



But what did I need to do to make my 
demo?
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Grab sequences!

Do I need to get all of nr?!

update_blast.pl -- decompress works

But theres a better way!



CloudBLAST and Docker Images to the 
Rescue!

• http://ncbi.github.io/blast-cloud/

• https://github.com/ncbi/makeblastdb4cloud

• Also, check out magicBLAST!
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http://ncbi.github.io/blast-cloud/
https://github.com/ncbi/makeblastdb4cloud


But how do I use the BLAST Docker(s)?!
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https://github.com/ncbi/docker/blob/master/blast/README.md

https://github.com/ncbi/docker/blob/master/blast/README.md


But how do I use the BLAST Docker(s)?!
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https://github.com/ncbi/docker/blob/master/blast/README.md

https://github.com/ncbi/docker/blob/master/blast/README.md


But how do I use the BLAST Docker(s)?!

32

https://github.com/ncbi/docker/blob/master/blast/README.md

sudo docker run --rm -v $BLASTDB_DIR:/blast/blastdb:ro -v 
$HOME/queries:/blast/queries:rw -w /blast/blastdb ncbi/blast blastp -db
nr_v5 -query /blast/queries/WP_123135120_123130813.fasta -out 
/blast/queries/Shiga_Ecoli.tab -task blastp-fast -num_threads 32 -evalue
.00005 -taxids 562

https://github.com/ncbi/docker/blob/master/blast/README.md


Bonus: Prokaryotic Genome Annotation 
Pipeline Wrapped with Docker and CWL

https://github.com/ncbi/pgap

33

https://github.com/ncbi/pgap


https://github.com/NCBI-
Hackathons/ViruSpyHackathons
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Polygenic SNP Search Tool
https://github.com/NCBI-

Hackathons/PSST

Variant 
calling on 
the fly!
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Data Analysis Hackathons!

Planned Events

RNAseq – UNC, March 11-13 2019; 
Palo Alto, June 2019
Smaller events at USF and Pittsburgh

Human PanGenomics – UCSC, 25-27 March 2019;
Haplotype Annotation, Baltimore, June 2019

Variant Synthetic Dataset Generation –
Boston, April 15-16, 2019

AMR and Prokaryotic Genome Annotate-athon
NIH Campus, August 2019



Creating a Community

https://biohackathons.github.io

MACHINE LEARNING
PROJECT MANAGEMENT
PRODUCT MANAGEMENT
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GeneHummus
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HummusGraph
Because graph genomes aren’t just for humans! 
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Thank you.
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This research was supported by the Intramural 
Research Program of the NIH, National Library of 
Medicine.

Watch NCBI News for updates!
http://www.ncbi.nlm.nih.gov/news/
https://www.youtube.com/user/NCBINLM

Jan Buchmann
Chaochih Liu
Tom Madden
Moamen Elmassry
Kim LeBlanc
Allissa Dillman
Olaitan Awe
Anjana Raina
Peter Meric
Francoise Thibaud-Nissen
Douglas Slotta
Michael Crusoe

Eric Cox
Vamsi Kodali
Brian Smith-White
Bart Trawick
Kim Pruitt

Hackathon 
Participants!

And visiting bioinformaticians!

http://www.ncbi.nlm.nih.gov/news/
https://www.youtube.com/user/NCBINLM


NCBI Genome Resources Workshop
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Time Topic

12:50 – 1:10 Submission of Genomes to GenBank 
Karen Clark

1:10 – 1:30 GEO Submissions and Usage
Steve Wilhite

1:30 – 1:55 From Annotation to Visualization: Exploring Genes and Genomes with NCBI Tools
Eric Cox

1:55 – 2:15 Programmatic Access to Genomic Data: E-Utilities and FTP
Vamsi K. Kodali

2:15 – 2:35 NCBI Resources for Phyletically-Defined Next Generation Analysis in and out of the Cloud (a.k.a. 
Cool New Stuff!)
Ben Busby

2:35 – 3:00 Q & A session
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