CSC 314, BLAST and Conserved Domain Identification

Introduction

The Basic Local Alignment Search Tool (BLAST) finds regions of local similarity between sequences. The program compares a nucleotide or protein query sequence to sequences in sequence databases and calculates the statistical significance of matches. BLAST can be used to infer functional and evolutionary relationships between sequences as well as help identify members of gene families. [Modified from BLAST homepage, https://blast.ncbi.nlm.nih.gov/Blast.cgi]

BLAST (https://blast.ncbi.nlm.nih.gov/Blast.cgi) works as follows:

1. All sequences are identified that contain exact matches of a fixed word size (for protein sequences, similarity is taken into account).

2. The alignment is then extended in both directions, using local alignment (the dynamic programming method). 

Several versions of BLAST are available:

· blastp takes a protein sequence and BLASTs it against a protein database

· blastn takes a nucleotide sequence and BLASTs it against a nucleotide database

· blastx takes a nucleotide sequence, translates it, and BLASTs it against a protein database

· tblastn takes a protein sequence and BLASTs it against a translated nucleotide database

BLAST will return top scoring matches, which are high-scoring alignments with the query sequence; for each match, BLAST reports the following:

· Query cover: the percentage of the query sequence covered in the alignment 

· E-value: the number of alignments that are expected by chance with the given score or better  (this depends on the size of the query sequence and the database being searched – lower is better; typically 0.01 is used as a threshold for detecting homologous sequences)

· Percent Identity: the percent of the alignment positions containing exact matches

· Positives: the percent similarity, for proteins only


Conserved Domain Identification

· A conserved domain contains conserved sequence patterns associated with distinct and independent functional or structural units of a protein
· Identifying protein domains can give us insight into a protein’s function
· NCBI has a conserved domain database (CDD); domains are based on multiple sequence alignments
· A version of BLAST can be used to search this CDD database (https://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi)
· When blastp is used, a CDD search is automatically carried out and results are returned with a graphical summary


Example

The human gene F8 codes for the protein “coagulation factor VIII isoform b”, which is an essential blood clotting protein. Mutations in this gene are associated with hemophilia A (https://www.omim.org/entry/306700?search=306700&highlight=306700). 

One of the RefSeq entries for this gene is at
https://www.ncbi.nlm.nih.gov/protein/NP_063916.1. 

Questions:

Notes: use the RefSeq Select proteins database for your BLAST.

1) Do mice have similar genes? For the top scoring alignment (a candidate ortholog), what is the 
a) Accession
b) Description (name)
c) query coverage
d) percent identity
e) percent similarity
f) E-value

2) Find the first protein domain
a) What is the Accession?
b) What is the name?
c) What is the description?



  

 
