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Objectives
At the end of this session you 

should be able to:

• Find sequences in Genbank

• Find additional information about those 
sequences

• Peer reviewed citations

• Single Nucleotide Polymorphisms

• Etc. 

• Design primers to amplify a specific region of 
DNA

• Understand BLAST



How to find all those dang 

URLs!

http://q7.com/~ethan/molbio/

http://q7.com/~ethan/molbio/


Outline

• NCBI Databases

– Nucleotide

– Pubmed

– Gene

– SNP

• BLAST

• Primer BLAST

• Translation and other Utilities



NCBI Databases

• Nucleotide

– Huge database of known DNA sequences

• Protein

– Huge database of known protein sequences

• SNP

– Database of Single Nucleotide Polymorphisms

• PubMed

– Extensive database of scientific journal articles.

– Many articles have full text free online

• Gene

– Aggregation of data for genes



Nucleotide (& protein)

• NCBI has a nucleotide database (Genbank)

– Synchronized with EMBL and DDBJ

• And a protein database

• Both have RefSeq designations

RefSeq sequences are the most reliable



Sequences Databases

Sequence Records

• LOCUS       Number Size Type Topology Division Date

• DEFINITION  - Name of the Sequence

• ACCESSION  - *Unique Id number* best for communication

• VERSION  - Other numbers which are associated

• KEYWORDS 

• SOURCE – What was it isolated from 

• ORGANISM  - More taxonomic detail

• REFERENCE  - Paper or papers about the sequence
– AUTHORS  

– TITLE    

– JOURNAL  

• FEATURES  - A complete list of all of the features of a sequence. Can be very 
extensive and useful!

• ORIGIN – The actual Sequence!

http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&val=58533118

http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&val=58533118


Sequence Record Design

Primers
Accession

Number
Use this 

to identify!

Length
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Sequence Record
Continued

Links to related

Information in 

Other databasesThe

Sequence
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PubMed

Search 

Terms

Limit by date, language, 

availability etc



PubMed
Article detail

Article source

Article abstract

Link to

full text



Gene

•Additional Sections
•Links (including SNP)

•Sequences (Genomic, RNA, Protein)

•Publications

•Interactions

•etc

Short Name

Full Name

Species

Other Names

Description

Gene ID. This is the best way to refer to it!



Hands On

Perform a search for a nucleotide sequence 

What is the accession number?

Notice what it looks like in FASTA format. 

Copy the sequence and save in a document.

Find an article associated with it and look at it 

in PubMed. 

Find a Gene associated with it and look at it in 

Gene
Note: Not all sequences have associated articles or Genes. 



Single Nucleotide 

Polymorphisms
(SNPs)

Differences in single nucleotides within the 

population

AGCTTGACTCCATGATGATT

G     C

Can be linked to specific phenotypes such as 

heritable disease or drug responses



SNP: IUPAC ambiguity codes

SNP bases are frequently identified by these codes

R = A or G

K = G or T

S = G or C

Y = C or T

M = A or C

W = A or T

B = not A (C, G or T)

H = not G (A, C or T)

D = not C (A, G or T)

V = not T (A, C or G)

N = any nucleotide



Finding a SNP

Find a Gene of interest and find the SNP link.



Finding a SNP

Choose one of the SNPs from the Gene link

Avoid obviously repetitive sequences.

Yuck!

Ick!

Looks OK



SNP

Single Nucleotide Polymorphisms

SNP

Upstream

Downstream



Hands On

Find a Gene of interest

See if there is a link to “SNP” under Links

Open the SNP link and choose a SNP from 

among those linked

Copy the sequence information and SNP 

sequence to a text document and save it.



SNP detection 

SNP detection:

There are a number of specialized technologies.

PCR followed by sequencing is one of the simplest.



Primer Design 

There are many tools which will design 

primers. 

Ensuring that primers are specific is difficult. 

BLAST is commonly used for this purpose. 



BLAST

• Basic Local Alignment Search Tool

• Compares a query sequences against all sequences 
in a database. 

• Very powerful for finding biologically significant 
relationships and full gene sequences in the 
database when you have a fragment etc. 

• Different types:
– Nucleic acid – Nucleic Acid

– Protein- Protein

– Nucleic Acid Translation – Protein

– Protein – Nucleic Acid Translation

– Translation - Translation

http://www.ncbi.nlm.nih.gov/blast/


BLAST: primer analysis

Blast results are time consuming and difficult 

to interpret.

Blast Output example.htm

Blast Output example.htm


Easier primer design and 

specificity check
Primer BLAST

Performs primer design and BLAST at the 

same time. 

http://blast.ncbi.nlm.nih.gov/Blast.cgi


Primer BLAST

Enter (paste)

Sequence

Enter positions to 

Flank SNP

Select

“Genome (reference assembly…)”

http://www.ncbi.nlm.nih.gov/tools/primer-blast/index.cgi?LINK_LOC=BlastHome


Primer BLAST results

Positions of 

Primers pairs 

General

Primer information
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Possible problems with Primer 

BLAST
You may get a “No Primers were found 

message”. Read the details.



General Utilities

• http://www.bioinformatics.org/sms/

• Translation 

• Restriction Digestion

• Reformatting (alternately FASTA Formatter)

• Complement/Reverse

• Etc.

• http://www.promega.com/biomath/calc11.htm

– Melting Temperature of an oligo. 

http://www.bioinformatics.org/sms/
http://www.q7.com/~ethan/molbio/FASTAFormatter.htm
http://www.q7.com/~ethan/molbio/FASTAFormatter.htm
http://www.promega.com/biomath/calc11.htm


Using Microsoft Word

• Clean a sequence:

• Replace all numbers (^#)

• Replace all spaces (“ “)

• Replace all returns (^p)

• Count bases

• Review: Word count

• Find sequences with Find feature
This will find primers in the forward orientation only. You 

must enter the Reverse Complement of the other. 



Hands on

Design primers for the SNP sequence you 

saved.

Mark the positions of the primers on your 

saved SNP sequence.



Homework

Due October 29
• Identify a SNP in a gene of interest

• Report the Gene ID and Official Full Name of the Gene in which the SNP 

exists 

• Report the sequence around the SNP being sure to make the location and 

identity of the actual polymorphism obvious. 

• Cite at least one paper which describes the sequence. 

Note that not all genes have publications associated with them. You will 

need to find a gene which does have an associated paper. 

• Give a very brief (1-2 sentences) summary of why the gene is interesting 

or what it does. 

• Design primers that will amplify the polymorphism for that SNP.

• Display a RefSeq mRNA sequence with the locations of the primers 

clearly indicated.  The sequence must be in a monospaced font such as 

Courier.

I suggest highlighting the primers, but any method that clearly shows 

where they are in the sequence is OK.


