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National Center for Biotechnology Information (NCBI) 
Bioinformatics 

 
 
Accessing the database: 

1. Chemistry Library web page 
2. Finding Articles Ð more 
3. NCBI 

 
 
 
The practice w ill focus on four databases: 

Nucleotide Protein 
OMIM Structure 

And one viewer program 
Cn3D 

As well as show three other databases 
PubChem Compound /  PubChem Substance 
VAST BLAST 

 
 
 
NCBI is a group of related databases.  Each database has itÕs own search engine.  There is 
an NCBI unified search engine known as Entrez 
 

Boolean Operators: 
AND OR NOT 

 
Truncation Symbol is * (for any number of characters) 

Examples: *amine nitro* 
 

Phrases: 
Use Ò Ò 

 
However, 

• each database interprets query differently 
• each database has itÕs own list of stop words 
• each database handles a space differently 

o implied AND in some databases 
o implied OR in other databases 

 
So click on the Details tab w ithin each databaseÕs search results page to determine how 
that database interpreted your query 
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Go to  http:/ / www.ncbi.nlm.nih.gov. 
 
NCBI Entrez – OMIM 

When do I search OMIM? Search OMIM when looking for a possible genetic cause of a 
human disease such as genetic mutations or allelic variants. 

 
Roughly 1 million people in the United States have ParkinsonÕs Disease (PD).  There is no 
known gene mutation producing this disease but it does Òrun in families.Ó  Michael J. Fox, 
Rev. Bil ly Graham, and Muhammad Ali are well known PD sufferers.  What can be found 
at NCBI regarding this disease? 
 
 
1.  Type  Parkinson  into the All Databases search box at the top of the page. 
 

Entrez, cross-database search results page appears. 
 
Do you get 175-200 OMIM hits for Parkinson?  Yes or No 
 
 
Click on OMIM. 
 

You are now looking at the first 20 hits.  Each hit has at least three lines of 
information. 

The first line gives the record number. 
The second line gives the protein name; the gene name. 
The last l ine gives the gene map locus or the location on a chromosome. 
Some hits have an extra line which is a note regarding the protein or gene. 

 
On the right of the results page is a Links l ink to allow you rapid access to other 

databases about your specific protein or gene. 
 
Click the Links l ink for record number #168601.  How many links appear? (donÕt 

select any of the links) 
 
 
 

Near the top of the page will be tabs.  Click on the Limits tab.  You will see four 
boxes w ith a title in the grey bar area of each box. 

 
2.  I want all records that are about a gene with a known sequence (MIM Number Prefix box) 

and with allelic variants (Only Records with: box).  Check those boxes and click GO. 
 

Did you get 55-75 hits?  Yes or No 
 

Select record number *602544. 
 

You are now looking at the record for the PARK2 gene.  The vertical blue bar on 
the left l ists the bold section titles of this web page. 
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3.  Click on the Allelic Variants heading in the blue bar area. 
 

How many allelic variants (or genetic mutations) are there for the PARK2 gene? 
 
Did you see 20-30 variants?  Yes or No 

 
 
 
4.  Each variant has the disease name [gene name, gene mutation].  Look at the third item 

in the list.  What or where is the gene mutation? 
 
 

Answer: At position 240 of the gene (or protein) sequence THR (Threonine) was 
replaced by ARG (Arginine). 

 
 
 
NCBI – Protein 

When do I search Protein?  Search NCBI Protein anytime you need an amino acid 
sequence of a protein or gene. 

 
 
Select  All Databases  from the black horizontal bar to return to the Entrez search engine. 
 
5.  Find information about the protein parkin.  Type  parkin  into the search box. 
 

Did you get 1,600-1,800 hits in the Protein sequence database?  Yes or No 
 
 
 
6.  Click on Protein to get the results l ist. 
 

You are now looking at the first 20 hits.  Each hit has three lines of information. 
The first line gives the record number. 
The second line gives the protein name; [organism name] 
The last l ine gives NCBI record information. 

 
Above the list shows the top organisms with this protein and what the Gene 

database might have on your protein. 
 

Click on the Limits tab.  In the search box, after parkin type a <space> followed by an *   
Then select Protein Name in the Fields area and RefSeq in the Only from: area.  
Click Go. 

 
Did you get 15-30 hits?  Yes or No 

 
 

RefSeq is the NCBI term for a curated protein or genome record, that is, it has been 
checked for accuracy. 
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7.  How many of these protein sequences are from humans? 
 
Did you count 7?  Yes or No 

(The others are Rat (Rattus), M ouse (Mus), Chimpanzee (Pan), Frui t Fly (Drosophila) & 
Mosquito (Aedes)) 

 
Each of the seven entries has three lines of information. 

The first line gives the record number 
The second line gives the protein name and [genus species] 
The third l ine gives NCBI record information 
 

Select record NP_004553 
 
 

You are now looking at an NCBI Protein record.  The record is basically divided into 
four sections: 

1. Protein identification information  (LOCUS to SOURCE ORGANISM) including 
the number of amino acids in the protein or gene. 

2. Literature references  (REFERENCE) 
3. Information about the protein  (COMMENT to FEATURES) including 

chromosome location, number of amino acids in the sequence and 
sometimes, but not in this record, there are allelic variants listed. 

4. Sequence  (ORIGIN) the sequence is in a standardized form Ð 60 amino acids per 
l ine and a space after ten amino acids.  The number preceding each line is the 
number for the first amino acid in that l ine of the sequence. 

 
 
 
8.  How many amino acids are in this protein? 
 

H int: Look in the LOCUS section. 
 
 
 
9.  In Question 4, what is the position in the sequence of the mutation? 
 
 

List the five amino acids in the sequence following the mutation. 
 
 

 
 

10.  On which chromosome is this gene found? 
 

H int: Look in the FEATURES Ð source section. 
 
 
 

A lso note that the record gives the location on the chromosome Ð q25.2-q27 (q arm, 
region 25.2 to 27).  This information was also found in OMIM. 
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NCBI – CoreNucleotide (aka Nucleotide) 
When do I search CoreNucleotide? Search CoreNucleotide anytime you need a 

nucleotide sequence, nucleic acid sequence, or base pair sequence 
 
 
11.  Scroll to the yellow bar near the top of the page.  Click the Links l ink.  Then click the 

CoreNucleotides l ink.   
 
Did you get 4 hits?  Yes or No 

 
Each of the four entries has three lines of information. 

The first line gives the record number 
The second line gives the definition for the sequence 
The third l ine gives additional NCBI record information 

 
 

Select record NM_004562 
 

You are now looking at the NCBI CoreNucleotide record.  The record has the same 
four sections as the NCBI Protein record. 

 
12.  How many base pairs are in this mRNA sequence? 
 
 H int: Look in the LOCUS section. 
 
 
 
13.  List the 10 base pairs beginning w ith 2311. 
 
 
 
 
 
NCBI – Structure 

When do I search Structure?  Search NCBI Structure anytime you want to view the 
structure of a protein, or you want to see how many chains the protein is 
composed of, or you want to see if any other protein is structurally similar to 
your protein. 

 
 
Click on the NCBI logo in the upper left of the page.  Click on Structure in the blue 

horizontal bar. 
 
14.  Type 1iyf  into the search box. 
 

1IYF is the PDBid number for part of the parkin protein.  Proteins can have many 
different PDBid numbers. 
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15.  Click on 1IYF.  What is the MMDB record number? 
 
 H int: Look in the yellow area. 
 
 
 

Under the yellow area is a thumbnail picture of the protein.  To the right of the 
thumbnail picture are two bars.  The top one is for the 1iyf protein.  The 
bottom one is for the ÒDomain FamilyÓ or Ò3D DomainÓ or ÒConserved 
DomainÓ that 1iyf may have evolved from.  The domain proteins represent 
the building blocks for other proteins in all organisms. 

 
 
 

Click the picture of the protein in the yellow area. 
 

This should launch the Cn3D software.  Two windows will open.  The w indow with 
the white background (A lignment/ Sequence Viewer) shows the amino acid 
sequence of the protein in the w indow with the black background. 

 
Notice that the color of the letters in the Alignment/ Sequence Viewer w indow 

matches the color in other w indow. 
 
 

Place your cursor anywhere on the structure of the protein.  Click and hold and 
drag the cursor around to move the protein structure. 

 
 
 
16.  How many flat arrows (pleated sheets) do you see? 
 
 
 
 
17.  Find one of the ends of the protein and double click on it. 
 

What color does it change to? 
 
 
What happens in the sequence in the Sequence/ Alignment Viewer w indow? 
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18.  How many amino acids are w ithin 5 Angstroms of the aspartic acid (d) that is in 
position PDB 39 of the protein sequence? 

 
In the Sequence/ Alignment Viewer w indow 

1. Hover the tip of the cursor over the sequence.  In the lower left you will see 
some numbers. 

2. Move the cursor until PDB 39 appears. 
3. Click on the aspartic acid (d) that is in position PDB 39 of the sequence. 

Click in Cn3d window to activate it. 
4. Go to the Show/ Hide menu Ð Select by distance Ð Residues only. 
5. Enter a distance of 5 Angstroms. 
6. Count the number of highlighted amino acids in the sequence/ alignment 

viewer 
 

Did you get 10-15 residues? Yes or No 
 
 
19.  For fun (Optional) Ð change the view and coloring of the protein. 

 
The Style menu Ð Rendering shortcuts changes the view of the protein.  Select tube (or 

anything else.) 
 
The Style menu Ð Coloring shortcuts changes the coloring of the protein.  Select charge 

(or anything else.) 
 
 
NCBI – VAST 

When do I do a VAST search?  Search VAST (Vector A lignment Search Tool) anytime 
you want to see proteins that have a similar structure to another protein. 

 
20.  What protein has the greatest structural similarity to 1IYF? 
 

Go back to record MMDB 22283 in the browser. 
 
Under the yellow section are two horizontal bars. 
 
Click on the bar labeled Sequence A. 
 
You are now looking at results of a VAST search.  The two bars immediately below the 

yellow section are for the 1IYF protein and the domain family.  The remaining 
bars represent the most structurally similar proteins in descending order.  To the 
left of those bars are the PDBids for those proteins. 
 
Answer Q20:    
 

For fun (Optional) Ð click the check box to the left of 1V6E  then click the View 3D 
Alignment button. 

(gray means there is no structural similarity between the proteins, blue means 
there is structural similarity but different amino acids, and, red means the 
proteins are structurally similar and the amino acids are the same.) 
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21.  For Fun (Optional) Ð What taxonomy (genus species) does 1V6E come from? 
 

Go back to the VAST search results page.  Click on the 1V6E l ink.  Click on the genus 
specie name to the right of Taxonomy in the yellow section. 

 
 
 
NCBI – BLAST 

When do I do a BLAST search?  Search BLAST (Basic Local Alignment Search Tool) 
anytime you want to find regions of local similarity between nucleotide 
sequences or protein sequences.  The program compares the sequence you 
entered to sequence databases and calculates the statistical significance of 
matches.  BLAST can be used to infer functional and evolutionary relationships 
between sequences as well as help identify members of gene families. 

 
22.  For Fun (Optional) Ð What is the name of the protein has the most amino acids in 

common with 1IYF? 
 

Go back to record MMDB 22283. 
 
Click on Protein link to the left of the purple bar to go to the NCBI Protein record. 
Scroll to the bottom of the record. 
H ighlight and Copy the entire sequence (all 81 aa). 
Return to MMDB22283. 
Click on the BLAST l ink in the black bar. 
In the Basic BLAST section click on the protein blast l ink. 
In the Enter Query Sequence area paste the sequence into the big search box Ð delete 

any line numbers. 
Click the BLAST button and wait about 60 seconds. 
 
 
The results page has three sections. 
1. The first section has a chart showing your sequence at the top then 50 line 

representing 50 sequences that most closely match the sequence. 
 
2. The second section lists the name of the sequence and the Score and E value (the 

higher the score and the lower the E value the better.)  There are also links to other 
NCBI databases: S Ð Structure; G Ð Gene; U Ð Unigene. 

Notice that the first answer is pdf| 1iyf Ð that is the protein sequence we 
BLASTed.  The fifth answer is ref| NP_004553 Ð that is the record we 
retrieved in question 7 when we limited the parkin protein search to RefSeq 
records. 

 
3. The third section compares your sequence with each answer.  The top amino acid 

sequence is yours. The bottom sequence is closely matched sequence.  And the 
middle l ine shows any amino acid that is both sequences at the same point. Scroll 
down to the last answer to see more clearly how this works.  There may also be 
links to PubMed articles. 
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Go to http:/ / www.ncbi.nlm.nih.gov/   click All Databases link to get to the Entrez search 
engine. 
 
23.  Search for your compound by name.  Is your compound listed in PubChem 

Compound or PubChem Substance? 
 
 
 
 
 
 
24.  Is your compound mentioned in OMIM?  If yes, then name one genetic disorder it is 

associated w ith. 
 
 
 
 
 
 
 
25.  Find the nucleotide sequence of the hemagglutinin gene of the 1918 Spanish Influenza 

virus. 
 

A. How many base pairs are in the gene? 
(find the record w ith a complete cds) 

 
 
 
B. In which database did you find your answer: 
 
 
 
C. Record Number: 
 

 
 
26.  The gene, APO a-i (apolipoprotein a-i precursor) has a mutation called Milano.  This 

mutated gene strengthens HDL, clears LDL and removes plaque (Reader’s Digest 
2004 (February), 55.). 

 
A. At what position(s) in the amino acid sequence does the mutation occur? 
 
 
 
B. In which database did you find your answer: 
 
 
 
C. Record Number: 
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27.  You have heard that colon cancer is associated w ith a mutation on the MLH1 gene. 
 
A. How many mutations are associated with the MLH1 gene? 
 
 
 
B. Write the name of one of the mutations. 
 
 
 
C. On which chromosome is this gene? 
 
 
 
D. Which Database: 
 
 
 
E. Record Number: 
 

 
 
 
 
 
 
 
 
 
28.  Find the protein w ith a PDBid of 1TUP. 
 

A. This protein is composed of how many chains? 
 
 
 
 

B. There are three or four Zn molecules in this protein Ð list the amino acids on chain B 
w ithin 5 Angstroms of the Zn molecules. 

(to select multiple atoms double click on each Zn while pressing shift key) 
 
 
 
 
 

C. Which Database: 
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29.  Severe Acute Respiratory Syndrome (SARS) kil led 774 people in 2003.  Human 
Leukocyte Antigen (HLA) genes played a role in who got SARS and who didnÕt get 
SARS.  (Pottinger, Matt. Common gene found in people prone to SARS. The Wall 
Street Journal, 2004, Jan 16, A9.) 

 
People who have the HLA-B*0703 allele are more likely to get SARS. 

 
A. At what position(s) in the amino acid sequence does the mutation occur? 
 
 
B. Which Database: 
 
 
C. Record Number: 
 

 
 
 
 

People who donÕt have the HLA-DRB1*0301 allele are less likely to get SARS. 
 
E. On what chromosome is the gene found and where on the chromosome? 
 
 
F. Which Database: 
 
 
G. Record Number: 
 

 
 
 
 
30.  Find the protein w ith a PDBid of 1H7U. 
 

A. This protein is composed of how many chains? 
 
 
 
B. What is name of the CDs (Conserve Domain) protein? 
 
 
 
C. What protein is the most structurally similar to chain A domain 1? (click on domain 

1 of chain A) 
 
 
 
D. Which Database: 
 


