BLAST Tutorial, step by step directions to search publically known DNA sequences from all organism.
1. The BLAST home page directs you to many types of analysis and DNA sequence databases that are maintained by the NCBI. For our lab only the "nucleotide blast" option is needed.[image: ]


2. The Nucleotide BLAST page (also called BLASTN) is where you control the DNA search. In the upper input box paste in an unknown DNA sequence.  The Database should be "Others" and "Nucleotide collection (nr/nt)" selected. The Program Selection should be "Somewhat similar sequences".
[image: ]



3. BLAST the DNA sequences one by one. Start with a clean BLASTN page, make sure the other options are properly set, paste in one of the unknown sequences into the top input box. Now you are ready. Click on the "BLAST" button to submit your search to the computers at the National Institutes of Health (NIH) in Bethesda, Maryland. As the search begins your webpage will change to the progress page like below. This tells you that the search is happening. The database of DNA sequences is very large and the power of the tool is great. As a result a BLAST search can sometimes take a few minutes, thus the progress page is provided. [image: ]



4. The progress page will update every few seconds. When the search is complete you will see a new page. This page provides a graphical summary of the BLAST results. For our work this summary is not very useful because there are many BRCA1 sequences in the database that are similar to the unknown sequences. [image: ]

5. The interesting results are located below the graphic and shown as a table of results. In this example the input sequence is a small portion of the human BRCA1 gene that corresponds to your animal unknowns. The table shows details about the sequences that were found to be most similar to your input sequence. In this sample there are many human BRCA1 sequences and so the matching sequences are actually identical. The table provides a short description of the sequence that was found to make your sequence entered in the input box on the form. Your input sequence is called the query sequence. The matching sequence is called the subject. The next five columns indicate the subject sequence is identical to the query, we will not go into the details of the information in these columns.[image: ]

[bookmark: _GoBack]6. Click on one of the descriptions, or scroll down the page, and you'll come to the details about the match. Two sequences are show, your query sequence above the matching sequence, aka subject sequence. Here the Subject is abbreviated "Sbjct". In between the sequences a line (‘|’) represents a match. A match is called an identity. There is other information also shown for each pair of sequences.  The score is a measure of the quality of the match, we will not go into how the score is calculated here. The E value (Expect value) provides an indication of the significance of the match. In the image below the E value is 4e-32, this is a notation for 4 x 10-32. The E value is the probability by chance of finding a match with a similar score or better in the database. A value of 4e-32 indicates the probability of finding a match this good by chance is 1 out of 4 x 1032. The percent similarity of the two sequences in this case is 100%, it’s a perfect match.[image: ]

7. Here is an example of a more typical alignment, one that is not perfect. Notice that the E value indicates the probability of finding a match by chance that is this good or better is one out of 1 x 105. The percent identify is 84%. There are no gaps between these sequences. Gaps are spaces added in the middle of the sequence to give an optimal alignment to accommodate for an insertion or deletion. Thus with no gaps the percentage of gaps is 0%.[image: ]
8. You are now ready to search your unknown DNA sequences against all known public DNA sequences using the BLAST tool.

image6.jpeg
NCBI Blast:Nucleotide Sequence (80 letters)

J 8 NCBI Blast:Nucleotide Sequence ... ” + ‘
[BIDownload v GenBank Graphics ¥ Next 4 Descrip

Homo sapiens breast and ovarian cancer sususceptibility protein 1 (BRCA1) mRNA, complete cds

Sequence ID: gb|JN686490.1] Length: 5592 Number of Matches: 1
Related Information

Range 1: 5219 to 5298 GenBank Graphics

Gene - associated gene de

Score Expect Identities Gaps Strand )
145 bits(160) 4e-32 80/80(100%) 0/80(0%) Plus/Plus UniGene - clustered expre
sequence tags
Query 1 TGGTCAATGGAAGAAACCA( 'GAGCAAGAGAA' 60 Map Viewer - aligned genc
; |l||||||||||]I|||||||||||||||||||||||||||||||[|[|||||||||||| Hap Viewer-aligned g
Sbjct 5219 \GCGAGCAAGAGAA' 5278 context
Query 61

TCTTCAGGGGGCTAGARATC
PLLLLLLLLLLLLLLLLLLL
TCTTCAGGGGGCTAGARATC

sbjct 5279




image7.jpeg
ownload v GenBank Graphics

¥ Next A Previous

Cavia porcellus strain inbred line 2N unplaced genomic scaffold, Cavpor3.0 supercont2_53, whole genome shotgun

Sequence ID: ref|[NT_176366.1] Length: 12971536 Number of Matches: 1

Range 1: 12787204 to 12787258 GenBank Graphics
Score Expect Identities Gaps Strand
59.0 bits(64) le-05 46/55(84%) 0/55(0%) Plus/Minus

Features: breast cancer type 1 susceptibility protein homolog

Query GMGAAAC
) I||||||||ll [||||||||| ||||[l ||||||I||||
Sbjct 12787258 TGATCAACG GAAGGAGC TGCAAG GAGTCCCAGGACAG 12787204

Related Infor

Map Viewer - alic
context




image1.jpeg
0.6 6 BLAST: Basic Local Alignment Search Tool

_J = BLAST: Basic Local Alignment Se... || + |

“ @
,.: BLAST

Home Recent Results | Saved Strategies Help

» NCBI/ BLAST Home
BLAST finds regions of similarity between biological sequences. more.

DELTA-BLAST, a more sensitive protein-protein search  Se)

BLAST Assembled RefSeq Genomes

Choose a species genome to search, or list all genomi

ST databases.

o Human o Gallus gallus

o Mouse o Pan troglodytes
o Rat o Microbes

o Arabidopsis thaliana Drosophila melanogaster o Apis mellifera

Basic BLAST
Choose a BLAST progl

Search a nucleotide database using a nucleotide query

leotide blast
fuc'eonice ast Algorithms: blastn, megablast, discontiguous megablast

Search protein database using a protein query

tein blast
proteln blast Algorithms: blastp, psi-blast, phi-blast, delta-blast

blastx | Search protein database using a translated nucleotide query

tblastn | Search translated nucleotide database using a protein query

tblastx = Search translated nucleotide database using a translated nucleotide query

Specialized BLAST
Choose a type of specialized search (or database name in parentheses.)

Make specific primers with Primer-BLAST

Search trace archives

Find conserved domains in your sequence (cds)

Find sequences with similar conserved domain architecture (cdart)





image2.jpeg
Nucleotide BLAST: Search nucleotide databases using a nucleotide query

J 2 Nucleotide BLAST: Search nucle... H oA
% BLAST® My NCBI a
Home ‘ Recent Results || Saved Strategies ‘ Help [8ian Inl [Register]
» NCBI/ BLAST/ blastn suite Standard Nucleotide BLAST
( blastn 1 blastp | blastx | tblastn | tblastx |
BLASTN programs search nucleotide databases using a nucleotide query. more... Reset page
Enter Query Sequence =
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &

From

Or, upload file Browse... | No file selected. ()
Job Title
Enter a descriptive title for your BLAST search &)

() Align two or more sequences &

Choose Search Set

Database OHuman genomic + transcript ©Mouse genomic + transcript @ Others (nr etc.):

Nucleotide collection (nr/nt) v ) S

Organism
ox‘mal sm name or id--completions will be suggested | O Exclude

Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown>
Exclude () Models (XM/XP) () Uncultured/environmental sample sequences
Optional
Entrez Query
Optional

Enter an Entrez query to limit search &)

Program Selection
Optimize for O Highly similar sequences (megablast)
© More dissimilar sequences (discontiguous megablast)
() Somewhat similar sequences (blastn)
Choose a BLAST algorithm &)

m Search database Nucleotide collection (nr/nt) using Blastn (Optimize for somewhat similar sequences)

() Show results in a new window





image3.jpeg
_J 8 NCBI Blast:Nucleotide Sequence ... ll + |
:—: BLAST ® My NCBI 7]

Home @ Recent Results Saved Strategies = Help L5k ] [engieter]

» NCBI/ BLAST/ blastn suite/ Formatting Results - YANSCOUT01R Formatting options]

Job Title: Nucleotide Sequence (80 letters)

Request ID YAN5COUTO1R

Status Searching

Submitted at Sun Jul 14 03:35:08 2013
Current time Sun Jul 14 03:35:20 2013
Time since submission 00:00:11

This page will be automatically updated in 7 seconds

BLAST is a registered trademark of the National Library of Medicine.
Copyright | Disclaimer | Privacy | Accessibility | Contact | Send feedback NCBI | NLM | NIH | DHHS





image4.jpeg
NCBI Blast:Nucleotide Sequence (80 letters)

Blast:Nucleotide Sequence ... ” + |
© My NCBI

me  RecentResults Saved Strategies = Help [Sign In] [

LAST/ blastn suite/ Formatting Results - YANSCOUT01R

t and Resubmit  Save Search Strategies > Formatting options > Download YouRTiHow to read this page  Blast report descrip
eotide Sequence (80 letters)
Query ID Icl|17337 Database Name nr
Description None Description Nucleotide collection (nt)
lolecule type nucleic acid Program BLASTN 2.2.28+ p Citation

Juery Length 80

ther reports: > Search Summary [Taxonomy reports] [Distance tree of results]

aphic Summary

Distribution of 111 Blast Hits on the Query Sequence &
Mouse over to see the defline, click to show alignments

Color key for alignment scores

<40 40-50 50-80 80-200 >=200
@ u e ry I ———
1 | | | I | I I |
1 10 20 30 40 50 60 70 80





image5.jpeg
(B Descriptions

Sequences producing significant alignments:
Select: All None Selected:0
i Alignments  Download GenBank Graphics Di

ance tree of results

Max Total Query E Max

q Acces:
score score cover value ident

Description

O Homo sapiens breast and ovarian cancer sususceptibility protein 1 (BRCA1) mRNA, complete 145 145 100% 4e-32 100% JN686490.
O Homo sapiens breast and ovarian cancer sususceptibility protein (BRCA1) mRNA, complete ¢ 145 145 100% 4e-32 100% DQ363751
() Homo sapiens BRCA1 isoform E1aA-delta2-17 mRNA, complete cds, alternatively spliced 145 145 100% 4e-32 100% DQ333386
(O Homo sapiens breast cancer 1, early onset (BRCA1), transcript variant 1, mRNA 145 145 100% 4e-32 100% NM 00729
() Homo sapiens breast cancer 1, early onset (BRCA1), transcript variant 6, non-coding RNA 145 145 100% 4e-32 100% NR 02767
O Homo sapiens breast cancer 1, early onset (BRCA1), transcript variant 5, mMRNA 145 145 100% 4e-32 100% NM 00729
O Homo sapiens breast cancer 1, early onset (BRCA1), transcript variant 4, nMRNA 145 145 100% 4e-32 100% NM 00729
(O Homo sapiens breast cancer 1, early onset (BRCA1), transcript variant 3, mRNA 145 145 100% 4e-32 100% NM 00729
O Homo sapiens breast cancer 1, early onset (BRCA1), transcript variant 2, mRNA 145 145 100% 4e-32 100% NM 00730
() Homo sapiens cDNA FLJ58524 complete cds, highly similar to Homo sapiens breast cancer 1 145 145 100% 4e-32 100% AK293762.
(O Synthetic construct Homo sapiens gateway clone IMAGE:100022959 3' read BRCA1 mRNA 145 145 100% 4e-32 100% CU687227
(O Synthetic construct DNA, clone: pF1KB5593, Homo sapiens BRCA1 gene for breastcancerty 145 145 100% 4e-32 100% AB385129.





