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Introduction to Bioinformatics: Part 1 
 NCBI  (Entrez) 

 
Goal: The efficient use of online databases for genetic data retrieval. 
 
Bioinformatics: is the study of biological problems through the coordination of  
techniques from mathematics, statistics, computer science and information 
technology.  
 
NCBI (National Center for Biotechnology Information): a nationally funded facility 
that creates public databases, conducts research in computational biology, 
develops software tools for analyzing genome data, and disseminates biological 
information. 
 
Entrez: a data retrieval system developed by NCBI that provides integrated 
access to a wide range of data domains, including literature, nucleotide and 
protein sequences, complete genomes, three-dimensional structures, and more.  
 
 
Introduction: The effective and powerful use of Entrez requires an 
understanding of the available data domains, the variety of data sources and 
types within each domain, and Entrez’s advanced search features. This tutorial 
uses the human MLH1 gene, implicated in colon cancer, to demonstrate the wide 
variety of information that we can rapidly gather for a single gene1. 
 
Sub-Goals: The search goals are to: 
 
• separate the wheat from the chaff – identify a representative, well annotated 

mRNA sequence record; 
 
• retrieve associated literature and protein records; 
 
• identify conserved domains within the protein; 
 
• identify similar proteins; 
 
• identify known mutations within the gene or protein; 
 
• find a resolved three-dimensional structure for the protein or, in its absence, 

identify structures with homologous sequence; 
 
• view genomic context and download the sequence region. 
 
 
1 Geer, R.C. and Sayers, E.W. Entrez: Making use of its power. Briefings in 
Bioinformatics. 2003 June;4(2):1779-184.. 
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322 STUDENTS: This exercise will introduce you to the databases that 
you will need for your FWYH project. We will explore MLH1 (second from bottom of 
list) as an example.  NOTE that in this exericise we will start our ENTREZ search with 
the general term “colon cancer” and then narrow our hits from there.  When you do 
equivalent searches for information on your gene, you will obviously start with a much 
narrower search term.  
 
START by looking up gene function on OMIM 
http://www.ncbi.nlm.nih.gov/sites/entrez?db=OMIM 

http://www.ncbi.nlm.nih.gov/sites/entrez?db=OMIM
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After looking at gene function at OMIM:  
 

1. go to http://www.ncbi.nlm.nih.gov/  
(Hint: Google NCBI).  
 
2. Select -Entrez Home-, from the “Hot Spots” (right column). 

 
3. Enter “Colon Cancer” in the search field and select GO 

 

 
4. You should note that there are over 80,000 PubMed entries, 21,000 

Nucleotide entries, and over 1000 Protein entries. Take a moment to 
familiarize yourself to the databases assayed by Entrez. We will learn how 
to narrow the search to  

 
5. Click on the “Nuleotide” field  

 
 
 
 
 

6. Select the Limits tab to narrow the search.  
 

 
7. Limit the search to the Title field, to RefSeq (a curated database), and 

exclude all of the these… 
 

 
 

 
 
 
 
 

 
 
 
 

…hit Go. 

 

 

 

 
 

 

http://www.ncbi.nlm.nih.gov/
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8. This reduces the number of hits to ~138, still too many unless you are 
really motivated). To further limit the search, return to the Limits page, 
search for human after selecting “Organism” for the search field.  

9. Select the “History” tab, and combine the title and organism searches (i.e. 
#2 and #3) with the Boolean operator AND (must be capitalized).  

This limits the search to ~ 15 entries. We will 
pursue NM_000249 

 
10. The Links drag down menu (right column) for NM_000249 

provides a list of other Entrez domains. For example, the PubMed 
entries include curated journal articles entered into RefSeq,
i.e. expert selected. Take a moment to look over a PubMed entry, 
or two. Note, some articles re available free online. 

 

11. Examine and understand the following Links domains:  
Homologene: homologous genes in other species.  
Reading Assignment: you are responsible for the Wikipedia 
(www.wikipedia.org) entry for Homology.  

OMIM  

SNP: Reading Assignment: Single Nucleotide Polymorphism (Wikipedia). 

Mapviewer: Be sure you can identify the loci that flank MLH1, and know 
which chromosome codes for MLH1. Hint: zoom in. 

 

 

 

which chromosome codes for MLH1. Hint: 

http://www.wikipedia.org
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12. From the Links menu, choose the Protein domain, then select the 
NP_000240 link 

 
 
 

 
 
 
 
Note: # of amino acids. Note: at the bottom of the page is the AA sequence. 
 
13.  IF TIME (ask Instructor)  Break Time / Self Paced Tutorial 
 
Important: Keep the MLH1 page open, and 
 
open a new browser window and work through BLAST Tutorial 
http://www.digitalworldbiology.com/dwb/Tutorials/Entries/2009/1/26_BLAST_for_Beginners.html 
 
Note: additional BLAST information available at Wikipedia. 
 
13. Return to the NP_000240 window, and hit the BLink entry (right side of the 

page). This is a curated BLAST result. Look at the Multiple Alignment.  
14. Browse thorugh list of sequences and note organisms.  
 

 
 
USE THE COLORED BOXES TO EXCLUDE OR INCLUDE Categories of 
organisms 
 

15. Under display options choose BEST HITS and see how this affects 
the numbers of sequences listed.   

http://www.digitalworldbiology.com/dwb/Tutorials/Entries/2009/1/26_BLAST_for_Beginners.html
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16.  
16  Return to the NP_000240 window, and hit the Conserved Domains entry 

(right side of the page). Conserved Domains are comprised of protein 
sequences that code for a common functional unit, i.e. the active site of a 
protein, or a transmembrane domain, etc. Click on the domains… 

 
 
 

…to see their biological function. Structures can also be observed, when 
known, from this page. However, a program must be downloaded from 
NCBI to facilitate viewing. 

 
17. Back up all the way to the NG_008418 Nucleotide page, and select the 

Reports. Look at the FASTA page, and the Graphic page. 
 
18. This has been a cursory introduction to Bioinformatics. These resources 

can be drawn on throughout for this course, and may be valuable during 
your subsequent career as a biologist. 

 
 


