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GenBank  
GenBank® is the NIH nucleotide sequence database. It is part of the 
International Nucleotide Sequence Database Collaboration, with the DNA 
DataBank of Japan (DDBJ) and the European Molecular Biology Laboratory 
(EMBL). These three organizations exchange data on a daily basis that now 
includes sequences from about 407,000 organisms.  

The exercises cover following topics:  

* History and growth of GenBank 
* Different types of entries and how to identify them from the accession 
numbers 
* The format of a typical GenBank entry and understanding the annotated 
features  
* The submission tools, BankIt and Sequin, and choosing which one to 
use 
* Overview of the processing of GenBank entries 
* Overview of the GenBank FTP directory: how to download sequences in 
batch 
* BLAST databases and their equivalents in GenBank  
* Some tips on searching GenBank efficiently 

The following handout includes the screen shots of the first exercise as well as 
background slides. 

Exercise 1 

1. Retrieve entries containing the word "pannexin" from the nucleotide database. 
The Entrez Nucleotide database is a collection of sequences from several 
sources, including GenBank, RefSeq, and the Protein Data Bank. The summary 
of the top 20 entries is displayed by default. Currently, how many entries are 
there in the CoreNucleotide, EST and GSS databases associated with pannexin?  
 
Change the pull down menu "Show" to a number large enough to view the 
summaries of all entries. Determine the source databases and types of entries 
such as mRNA or genomic. Consult the Accession Number Prefixes page 
(http://www.ncbi.nlm.nih.gov/Sequin/acc.html), if necessary. 
 
Access entries from the Nucleotide database. Keep the genomic entries from 
GenBank by using the Preview/Index page (biomol genomic [properties] AND 
srcdb genbank [properties]). Is GenBank a redundant database? Note multiple 
pannexin 1 segmented sets and individual exon sequences. 
 
Let us use the entry AY048509 as a sample GenBank entry with feature 
annotations. When the entry was last updated? Was its sequence updated after 
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release? Does it contain a complete coding region? What are the locations of the 
5'UTR? What is the accession number for the protein entry? 
 
Go back to the Entrez report. Change the source database to RefSeq, molecule 
type to mRNA and human as organism by using the Preview/index page. Now, 
RefSeq entries for human pannexin 1, pannexin 2 and pannexin 3 mRNAs are 
displayed. Save the sequences to a file by changing the "Display" to FASTA and 
"Send to" file. 
 
Check the sequence revision history of NM_015368. What is the most recent 
change? How many times has the sequence of the entry been updated? When 
did these updates occur?  
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Problem 2:  Retrieve entries containing the word "FOXP2" from Entrez-
Nucleotide. The Entrez Nucleotides database is a collection of sequences from 
several sources, including GenBank, RefSeq, and PDB. The summary of top 20 
entries is displayed by default. Currently, how many entries are there in the 
Entrez-nucleotides CoreNucleotide, EST and GSS databases associated with 
FOXP2?  
 
Change the pull down menu "Show" to a number large enough to view the 
summaries of all entries. Determine the source databases and types of entries 
such as mRNA or genomic. Consult the Accession Number Prefixes page, if 
necessary. 
 
Access entries from the CoreNucleotide database. Keep the genomic entries 
from GenBank by using the Preview/Index page (biomol genomic [properties] 
AND srcdb genbank [properties]). Is GenBank a redundant database? Note the 
multiple FOXP2 exon sequence entries. Are they duplicating entries?  
 
Let us use the entry AF515032 as a sample GenBank entry with feature 
annotations. When the entry was last updated? Was its sequence updated after 
release? Does it contain a complete coding region? What is the accession 
number for the protein entry? 
 
Go back to the Entrez report. Change the source database to RefSeq, molecule 
type to mRNA and human as organism by using the Preview/index page. Note 
that some of the entries are not for the FOXP2 gene. Restrict to the FOXP2 gene 
using the Preview/index page and the gene name field from the "All Fields" pull 
down menu. How many human FOXP2 transcript variants have been annotated? 
Save the sequences to a file by changing the "Display" to FASTA and "Send to" 
file. 
 
Check the sequence revision history of NM_148900. What is the most recent 
change? How many times has the sequence of the entry been updated? When 
did these updates occur? 
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Problem 3: Retrieve entries containing the word "bacteriophage" from Entrez-
Nucleotide. The Entrez Nucleotides database is a collection of sequences from 
several sources, including GenBank, RefSeq, and PDB. Currently, how many 
entries are there in the Entrez-nucleotides CoreNucleotide, EST and GSS 
databases associated with bacteriophage?  
 
Click on the CoreNucleotide link. The summary of top 20 entries is displayed by 
default. Select '500' from the Show pull-down menu to see a variety of different 
Genbank entries. Determine the source databases and types of entries such as 
mRNA or genomic. Consult the Accession Number Prefixes page, if necessary. 
 
Next, keep the GenBank entries containing the terms bacteriophage and 
complete sequence in the title of the record by using the Preview/Index page 
(bacteriophage[Title] AND "complete sequence"[Title] AND "srcdb 
Genbank"[Properties]). Are all of these complete bacteriophage genome 
sequences?  
 
Let us use the entry U32222 as a sample GenBank entry with feature 
annotations. Which bacteriophage sequence does it represent? When was the 
entry last updated? Was its sequence updated after the first release? What are 
the different ways to determine this? Access the Revision History page. Notice 
the 3 other accession numbers on the upper right side of the page. What do they 
represent? Return to the GenBank entry.  
 
Count the number of entries under the Reference field. How many of these are 
actual PubMed entries? What are the other types of References? Now scroll to 
the Features table. This GenBank record is a well-annotated phage genome 
entry. Note the different types of features are annotated here. Navigate to the 
variation feature at position 3980. What is the nucleotide sequence in this entry 
at position 3980? What is it replaced with in the Vam38 mutant? What is the 
amino acid change caused due to this nucleotide change? What is the translation 
table (genetic code) used for the translation of the bacteriophage sequence? 
Access that translation table. What are the codons for glutamine using this 
translation table? Find the codon that is present in the DNA sequence of this 
bacteriophage (displayed at the bottom of the record) for the wild type amino acid 
(glutamine). Determine the variant codon in the Vam38 mutant. Which gene 
includes this variation? Click on the corresponding CDS feature. What sequence 
is now displayed? Navigate back to the full GenBank record for U32222. Display 
the entry in the "Graph" format to display the graphical representation of the 
annotation of various features on the entry. Finally, save the sequence to a file by 
changing the "Display" to FASTA and "Send to" file. 


