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Hot Topics Outline 

I.  New BLAST Algorithm: Discontiguous MegaBLAST 

II.  New Databases 
 
III.  New Formatting and Advanced Options 

IV.  Educational Resources 
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Search through NCBI BLAST Home Page 

Web BLAST Help Doc 

BLAST Statistics Doc 

BLAST download 



New BLAST 
Algorithm 

Discontiguous MegaBLAST 
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Why Do We Need  
Sequence Similarity Searching? 

n  To identify and annotate sequences 

n  To evaluate evolutionary relationships 

n  Other: 

¨  model genomic structure  

¨  check primer specificity in silico 

¨  Identify SNPs 

:Sequence similarity search tool from NCBI 
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n  Is a widely used similarity search tool 

n  Uses Heuristic approach based on Smith Waterman 
algorithm 
¨  Sacrifices speed for sensitivity 

n  Finds best (biologically relevant) local alignments 
 
n  Provides statistical assessment on the significance 

n  Megablast – Similar to Blast, however sacrifices 
sensitivity for speed 

Basic Local Alignment Search Tool 
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Megablast: contiguous vs discontiguous 

n  Long alignments of highly similar sequences 

n  Concatenation of query sequences 

n  Faster and less sensitive than blastn 

•  Uses discontiguous word matches 

•  Is more sensitive and better for cross-species 
comparisons 

•  Still maintains the speed edge over regular blastn 

Contiguous megablast (NCBI Genome Annotator) 

Discontiguous megablast (a more sensitive sibling) 
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Whats a Discontiguous Word 

Megablast   
W = 11      11111111111 
 
 
Discontiguous   
W = 11, t = 16     1101111110111 
 

Reference: Ma, B, Tromp, J, Li, M. PatternHunter: faster and more sensitive homology 
search. Bioinformatics March, 2002; 18(3):440-5  

W = word size; # matches in template [1=match; 0 = ignored, not evaluated] 
t = template length (window size within which the word match is evaluated) 
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Discontiguous Word Options 
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An Example . . . 
Query:  NM_078651  

Drosophila melanogaster CG18582-PA (mbt) mRNA, (3244  bp) 
/note= mushroom bodies tiny; synonyms: Pak2, STE20, dPAK2  

Ø  MegaBLAST  “No significant similarity found.” 

Database:  nr (nt),     Mammalia[orgn] 
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BLASTN Results 
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Ex:  Discontiguous MegaBLAST 



New BLAST 
Databases 
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Nucleotide and Protein BLAST Databases 
Nucleotide 
n  refseq_rna = NM_*, XM_* 
n  refseq_genomic = NC_*, NG_* 
n  env_nt 

¨ environmental sample[filter], e.g., 16S 
rRNA 

Protein 
n  refseq = NP_*, XP_* 
n  env_nr 
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New Human Genome Databases 



New Formatting 
Options 
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Masking Low Complexity Sequence 

Select Black, Gray or Red 
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Why Filtering is Important 

n When filtered, low-complexity sequences 
are treated as mismatches  
¨ “N” for nucleotide; “X” for proteins 
¨ Reduces the number of spurious database 

hits, thus improving E value 
¨ Caveat: Regions of percent identity not 

properly calculated 
n  Altering the format, however, will report the correct 

percent identity 
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Customize the Search Using “Options” 

Limit by Entrez Query Term Field  Meaning 
all[Filter] NOT mammalia[Organism] non-mammalian entries 

human[Organism] human entries 

20000:75000[mlwt]  Proteins 20 - 75 kD in size 

biomol mrna[Properties] mRNA entries 

biomol genomic[Properties] Genomic entries 

1000:3000[slen]   Entries 1000 – 3000 k long 

Other Advanced Field Meaning 

-e 10000 Set expect value to 10000 

-b 2000 Set alignments to 2000  

Function: 
To create a virtual database representing a subset of the 
target database entries with features specified by the query 
terms. 
 
Goal: 
To make the search more specific, efficient, and less error-
prone.  
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New BLAST Graphical Output 

•  gray line = same database hit 
•  hsp’s color-coded independently 
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Predetermine The “Look” of Your Result: Format Section  
Links to other dbs 

Summary Graphic Display Retrieval Buttons 

Display only alignments with EXPCT  
values between the specified range 

2e-401        1e-21 

Change to get XML 

XML 

Click to change alignment display,   
to “Hit Table” for example. 



Example1 
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There are several ways that you can 
use BLAST to find SNPs 

n  BLAST2 Sequences 
 
n  SNP BLAST 

¨ Pairwise with Identities 
n  Mismatches [SNP’s] highlighted in red 

 
n  Traditional BLAST with altered alignment view 

¨ Flat query anchored with identities 
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SNP BLAST:  
Finding coding SNPs in Cyp2C9 
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Reformatting of BLAST  
Search Results 
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SNP BLAST with  
Pairwise Alignment View 



Example 2 
Mining Human EST Data for 
Biologically Significant Sequence 
Polymorphisms 
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 TBLASTN Search of est_human 
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Format the“Alignment View” 
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Select EST sequences of interest 
to link from Entrez Nucleotide to 
UniGene to find the EST library. 



Genomic BLAST 

n  Finding a Homolog in a Distant Organism 
n  Mapping Oligo’s to the Genome 
n  Determining Gene Structure 
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Genome BLAST via Map Viewer 
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Mapping of PAH in Chicken Genome 

>Human Phenylalanine hydroxylase mRNA 
CAGCTGGGGGTAAGGGGGGCGGATTATTCATATAATTGTTATACCAGACGGTCGCAGGCTTAGTCCAATT 
GCAGAGAACTCGCTTCCCAGGCTTCTGAGAGTCCCGGAAGTGCCTAAACCTGTCTAATCGACGGGGCTTG 
GGTGGCCCGTCGCTCCCTGGCTTCTTCCCTTTACCCAGGGCGGGCAGCGAAGTGGTGCCTCCTGCGTCCC 
CCACACCCTCCCTCAGCCCCTCCCCTCCGGCCCGTCCTGGGCAGGTGACCTGGAGCATCCGGCAGGCTGC 
CCTGGCCTCCTGCGTCAGGACAAGCCCACGAGGGGCGTTACTGTGCGGAGATGCACCACGCAAGAGACAC 
CCTTTGTAACTCTCTTCTCCTCCCTAGTGCGAGGTTAAAACCTTCAGCCCCACGTGCTGTTTGCAAACCT 
GCCTGTACCTGAGGCCCTAAAAAGCCAGAGACCTCACTCCCGGGGAGCCAGCATGTCCACTGCGGTCCTG 
GAAAACCCAGGCTTGGGCAGGAAACTCTCTGACTTTGGACAGGAAACAAGCTATATTGAAGACAACTGCA 
ATCAAAATGGTGCCATATCACTGATCTTCTCACTCAAAGAAGAAGTTGGTGCATTGGCCAAAGTATTGCG 
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Chicken Genome BLAST: Genome View 
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BLAST “Genome View”: 
Aligning BLAST Hits to the Genome 
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Map Oligos Onto Genome 

>CCATGGCGACCCTGGAAAAGCNNNNNNNNNNCAGCAGCGGCTGTGCCTGCGG 

-W 7 –e 1000 

forward primer reverse primer 
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Genome BLAST Results 
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Primer Alignments 

forward primer 

reverse primer 
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MapViewer 
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MapViewer 
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Sequence View  (sv) 
forward 

reverse 



BLAST Educational 
Resources 

Literature 
Training Courses/Workshops 
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The NCBI Newsletter: BLAST Labs 
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The NCBI Handbook 
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Avoid the Lines 

q  Nucleotide or protein:  Related Sequences 

q  BLAST link:    BLink 

Precomputed BLAST Services 

q  Transcript clusters:  UniGene 

q  Protein homologs:   HomoloGene 
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BLAST Technical Assistance 
BLAST help at Whitehead: 

   wibr-bioinformatics@wi.mit.edu  
 
NCBI contact information: 

General questions other than BLAST: 
   info@ncbi.nlm.nih.gov 

 
BLAST specific Questions: 

   blast-help@ncbi.nlm.nih.gov  (preferred route) 
 

NCBI “Hotline” (8.30 am–5:00 pm EST): 
   (301) 496-2475 

 

Information needed for troubleshooting BLAST problems: 
- RID 
- Query, BLAST page used 
- Database and search parameters 
-  Error messages encountered 
- Computer platform and BLAST version 
- Command line used for BLAST and formatdb 
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The END! Thank you. 

Slides Taken from: NCBI talk at American Society of Human Genetics 
October 2005 

 
  


