Bioinformatics Worksheet: Hands on Exercise: BLAST
Thanks to Anna Robinson (Gallaudet University) – Practice/Answer Key

Picking the best match for your query sequence 
1. What is the primary citation for the BLAST program?
See under the BLAST results:
[image: ]

Stephen F. Altschul, Thomas L. Madden, Alejandro A. Schäffer, Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997), "Gapped BLAST and PSI-BLAST: a new generation of protein database search programs", Nucleic Acids Res. 25:3389-3402.

2. How many sequences are there in the database that was used for your search?
Click on the ‘Search summary’ link:

[image: ] 
A new box with information on the database will open. The information below is from December 7th, 2018:
[image: ] 

49,275,898 as of 12/7/18; note this number will likely change as the databases are growing larger all the time



















3. What does the color code on the graphical interface represent? 
[image: ]

Color key represents alignment scores – higher score = higher similarity. Red means it is the most similar, followed by pink. 




4. What is the bit score, E-value and query coverage values of the first ten hits of the BLAST results? Copy the table that appears to capture the information. 
[image: ]

The bit score or Max score is calculated from the alignment and normalized using the scoring matrix used for the BLAST search (https://www.ncbi.nlm.nih.gov/books/NBK62051/)

5. Among these ten results, which represents an ortholog in another close species?

Bacteroides salanitronis DSM 18170 (highlighted in table in Q4 – other hits above this are the same species)

6. There are some entries with significant E-values (low E-values). Are these all best matches to the entire query sequence? How would you pick the best match between the query and subject?

The first three hits in the table match genes in different strains of Bacteroides thetaiotamicron. The fourth hit matches genes in a different species. All these hits have high matching scores, high query coverage and low E-values. These criteria together are used to pick the best matches. 

[bookmark: _GoBack]The fifth hit titled Bacteroides thetaiotomicron neopullulanase is not a good match due to a low query coverage (20%).

7. How would you identify a closely related species to your query sequence?

The criteria used for identify closely related species is High bit score, low E-value and a high query coverage. In addition, query and subject length should match with few gaps in the sequence alignments.
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Select: All None Selected:0

1} Alignments o
Description s“::; :2‘1 S::e"r’ v:ue Ident  Accession
) Bacteroides thetaiotaomicron VPI-5482, complete genome 5433 7737 100% 0.0 100% AE015928.1
) Bacteroides thetaiotaomicron strain 7330, complete genome 5418 7945 100% 0.0 99% CP012937.4
) Bacteroides thetaiotaomicron outer membrane protein (susC) gene, complete cds 4331 5468 100% 0.0 99% L49338.1
() Bacteroides salanitronis DSM 18170, complete genome 1865 3660 99% 0.0  74% CP002530.1
) Bacteroides thetaiotaomicron neopullulanase (susA) and alpha-glucosidase (susB) genes, complete cds 1124 1124 20% 00 100% U6897.1
) Bacteroides xylanisolvens XB1A draft genome 503 3205 70% 3e-137 71% FP929033.1
) Bacteroides vulgatus strain mpk genome 493 3786 43% 1e-134 75% CP013020.1
() Bacteroides dorei CLOST12C01, complete genome 489 3920 46% 6e-133 75% CPO11531.1
) Bacteroides dorei isolate HS2 L 2 B 045b, complete genome 489 3755 46% 6e-133 75% CP009057.1
[ Bacteroides dorei isolate HS1 L 3 B 079, complete genome 489 3755 46% 6e-133 _75% CP008741.1
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- Alignments

[iDownload ~ GenBank Graphics Sortby: | E value 2)

Bacteroides thetaiotaomicron VPI-5482, complete genome
‘Sequence ID: AE015928.1 Length: 6260361 Number of Matches: 39

Range 1: 4807419 to 4810430 GenBank Graphics W Next Match
Score Expect Identities Gaps Strand
5433 bits(6024) 0.0 3012/3012(100%) 013012(0%) Plus/Minus
Query 1 ATGAAAARAGGAAACTTTATGTTCAAGGTCCTGCTTATGCTTATAGCTGGAATATTCTTG 60
R LT L LU L LT LT LLLLL
Sbjct 4810430 ATGAAAARAGGAAA( 4810371
Query 61 TCCATTGACGCATTTGCTCAGCAAATTACTGTCARAGGAATAGTGARAGACACAACGGET 120

sbjct 4810370 TCCATTGACGCATTTGCTCAGCAAATTACTGTCAAAGGAATAGTGARAGACACAACGGGT 4810311

Query 121 TGGTGARAGGCACT! ‘CGGAACGATTACCGAT 180

sbjct 4810310 TGGTGARAGGCACT! 4810251

Query 181 TTCGACGGCAACTTCCAGTTGTCTGCCAAGCAAGGTGACATAATTGTTGTTTCATTCATC 240
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Job title: Bacteroides thetaiotaomicron_SusC

Query ID
Description
Molecule type
Query Length

ONR6M4MB014 (Expires on 12-09 03:49 am)
IcllQuery_54243

Bacteroides thetaiotaomicron_SusC

nucleic acid

3012

Database Name nr
Description  Nucleotide collection (nt)
Program BLASTN 2.8.1+ ¥ Citation




image2.tiff
Edit and Resubmit ~Save Search Strategies > Formatting options > Download YoullfliT3 How to read thi
Job title: Bacteroides thetaiotaomicron_SusC

RID  ONREMAMEO14 (Expires on 12-09 03:49 am)
QueryID IcllQuery_54243 Database Name nr
Description  Bacteroides thetaiotaomicron_SusC Description  Nucleotide collection (nt)

Molecule type nucleic acid Program BLASTN 2.8.1+ & Cit
Query Length 3012

Other reports: > Search Summary, [Taxonomy.reports] [Distance tree of results] [MSA viewer]
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Program blastn
Word size 11
Expect value 10
Hitist size 100
Match/Mismatch scores 23
Gapcosts 52
Low Complexity Filter Yes
Fiter string Lim;
Genetic Code 1

Posted date Nov 28, 2018 1:35 PM
Number of letters. 183,715,705,025
Number of sequences 49,275,898

Entrez query. None





