
NCBI Guidebook  
 

NCBI stands for National Center for Biotechnology Information. It is a large database of 
biology-related information, ranging from tools to help you with parts design to research and 
review papers. If you work in a biology-related field, you will work with NCBI resources a 
lot.  
 
NCBI resources can be accessed here: https://www.ncbi.nlm.nih.gov/ 
 
NCBI offers such a wide range of resources that we can’t possibly comprehensively cover 
them all. As a result, we will show you some of the most useful tools available on NCBI for 
your use.  
 
1. PubMed - https://www.ncbi.nlm.nih.gov/pubmed  
 
If you are a science student, chances are you have been on PubMed. It’s a database of life 
sciences and biomedical research related journal articles, which we will use a lot to find 
references to inform our research this summer.  
 
When you first keyword-search PubMed, you may find that you have an insane number of 
search results.  
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Worry not - you are not required to read all of them to become well-versed in your field. 
PubMed allows you to streamline your search based on filters to ensure you can find the 
papers you want to read.  
 
On your left-hand side, there is a list of filters that can be applied to your search.  
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If, for example, I did not want to read through 32668 papers on tooth enamel, but instead I 
wanted to learn about the history of tooth enamel repair, I could change my article type to 
“review”, species to Human, and subject to History of Medicine. All of a sudden, my search 
results have been cut down to 19, which is a much more manageable number than 32668.  
 
PubMed also has other tools such as the Citation Matcher, which allows you to find papers 
that have cited specific papers, or specialized databases for papers of specific topics.  
 
2. BLAST - https://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Web&PAGE_TYPE=BlastHome 
 
BLAST, which stands for Basic Local Alignment Search Tool, allows you to compare DNA 
sequences and protein sequences to those submitted to the online database. We love and use 
BLAST so much that it deserved its own guidebook. Check out the BLAST guidebook for 
more information.  
 
3. GenBank - https://www.ncbi.nlm.nih.gov/genbank/  
 
GenBank is a database of nucleotide sequences and their protein translations. You can find 
whole-genome sequences of various animals, plants, and bacteria on this database as well. 
Due to the incredible number of sequences available on this tool, filters are once again your 
best friend when filtering through this information.  
 
Once you’ve clicked on a search result in GenBank, you will find information about the paper 
in which the sequence was first published and its authors, as well as annotated sequence 
information.  
 
4. Gene - https://www.ncbi.nlm.nih.gov/gene/  
 
Although Gene is similar to GenBank in many ways, it differs in that its focus is less on the 
sequence of a gene and more on its functions. Often times there are descriptions of what the 
protein does within the cell, and both proteins and genes of similar structure and function are 
identified.  
 
5. OMIM - https://www.omim.org/  
 
OMIM stands for Online Mendelian Inheritance in Man. OMIM is a database similar to both 
Gene and GenBank in that it contains gene and sequence information, but differs in that it is 
specifically targeted at characterizing human diseases. It places a particular emphasis on 
genetic disorders found in humans.  
 
OMIM is unique in that you can search based on phenotype, not just by sequence or by gene.  
 

3 

https://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Web&PAGE_TYPE=BlastHome
https://www.ncbi.nlm.nih.gov/genbank/
https://www.ncbi.nlm.nih.gov/gene/
https://www.omim.org/


6. Protein Database - https://www.ncbi.nlm.nih.gov/protein  
 
NCBI’s protein database contains information on the coding regions of proteins. You can find 
the amino acid sequence itself, as well as annotations on particular functions or domains 
within the protein. Like GenBank, the paper in which the protein sequence was published, as 
well as its authors and editors, can be found on this resource.  
 
7. PubChem - https://pubchem.ncbi.nlm.nih.gov/  
 
PubChem has a database on chemical compounds and how they can be used in biological 
assays. You can search by biological assay, chemical compounds, or by substance. You can 
find information on the structure, hazards, and other such chemical information on your 
chemical, as well as results from its use in biological assays, pathways, patents, and literature 
on the chemical.  
 
8. Taxonomy - https://www.ncbi.nlm.nih.gov/taxonomy  
 
The Taxonomy database contains classification and nomenclature related to biological 
species, covering about 10% of all described species. This resource also links you to other 
databases that include gene and protein sequences of that particular species, including 
mitochondrial DNA.  
 
9. Structure - https://www.ncbi.nlm.nih.gov/structure  
 
Structure is a protein database that compiles sequences, as well as the three-dimensional 
conformation of proteins. This tool also includes a special search tool called VAST, which 
stands for vector alignment search tool, which compares the three-dimensional structures of 
proteins to find proteins with homologous domains or functions.  
 
10. Other NCBI Resources 
 
Above are only 9 out of the many tools that NCBI offers online for free. Based on your 
specific project and your needs, you can check out their resource list at 
https://www.ncbi.nlm.nih.gov/guide/sitemap/.  
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