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What is a Gene?

What are the 4 Nucleotides in DNA?

An ordered sequence of nucleotides 

A - Adenine
T - Thymine
C - Cytosine
G - Guanine

What are the Characteristics of a Gene?

•  An ordered sequence of nucleotides
•  A unique position/location in the genome
•  Polarity (5ʼ to 3ʼ)
•  Exons and Introns 
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What are the Anatomical Features of Genes?

• Discrete beginning and discrete end
• Two strands of DNA
• Double helical
• Strand one (5ʼ to 3ʼ)
• Strand two (3ʼ to 5ʼ)
• Sense strand (5ʼ to 3ʼ) 

- specifies the trait
• Nonsense strand (3ʼ to 5ʼ) 
     - template for transcription

5’ - ACGTCAGTCGATGCATGCTAGCTAGC - 3’
3’ - TGCAGTCAGCTACGTACGATCGATCG - 5’

Sense Strand

Nonsense Strand

Genes Have a Unique Position in the Genome! 

Task:  Where is your gene located in the genome?

Tools:  The Arabidopsis Information Resources (TAIR)
   (http://www.arabidopsis.org)

Procedure: 

1.  Select Seqviewer
2.  Enter gene number (ex. AT1G18260)
3.  Submit

Results/Question: 

1.  What chromosome is your gene in?
2.  What other genes/markers are next to your gene?
3.  What is the exact position of your gene in the genome?

AT2G22800
AT2G23290
AT2G37120
AT3G09735
AT3G12840
AT3G50060
AT3G53370
AT4G37260
AT4G37790
AT5G03220
AT5G03500
AT5G19490
AT5G67300
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Genes Have a Unique Order of Nucleotides! 

Task:  What is the order of nucleotides for your gene?

Tools:  The Arabidopsis Information Resources (TAIR)
   (http://www.arabidopsis.org)

Procedure:  (Continue from previous slide)

1.  Click on Location

Results/Question: 

1.  What are your neighbor genes?
2.  What is the orientation of your gene?
3.  How big is your gene?

Genes Have Exons and Introns! 

Task:  How many exons and introns does your gene have?

Tools:  The Arabidopsis Information Resources (TAIR)
   (http://www.arabidopsis.org)

Procedure:  (Continue from previous slide)

1.  Click on gene information on the right

Results/Question: 

1.  How many exons/introns in your gene?
2.  What are exons?
3.  What are introns?
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Gene Encodes a Protein

Task:  Determine the protein encoded by gene?

Tools:  The Arabidopsis Information Resources (TAIR)
   (http://www.arabidopsis.org)

Results/Question: 

1.  How large is your protein?
2.  What are the anatomy of a protein?

N-terminal C-terminal

What is the identity of your gene?

Task:  What does your gene code for?

Tools:  NCBI BLAST Tools
(http://www.ncbi.nlm.nih.gov/BLAST)
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What is BLAST?

Basic Local Alignment Search Tool (BLAST)

What does BLAST do?

A family of programs that allows you to input a 
query sequence and compare it to DNA or 
protein sequences in db.

What are the steps to performing BLAST search?

Paste sequence of interest into BLAST input box
Select BLAST program
Select db
Select Optional Parameters
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What are the different BLAST Programs?

blastp - protein query vs protein db

blastn - DNA query vs DNA db

blastx - translated DNA query vs protein db

tblastx -  protein query vs translated DNA db

tblastn -  translated DNA query vs translated DNA db

Fastest

Slowest

Anatomy of a BLAST Result -- Part I
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Anatomy of a BLAST Result -- Part II

Anatomy of a BLAST Result -- Part III
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PubMed - Endless Resources
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Review of BLAST Search

1. What is the purpose of running BLAST Search?

2. What are the steps to performing BLAST search?

3. What does the e-value from a blast result tell you?

4. How may BLAST program can you perform?

5. What BLAST program(s) takes the least computational
time?

6. What BLAST program(s) takes the most computational
time? Why?
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What are the Five BLAST Search Programs?

•How many proteins can a short DNA sequence potentially encode?

You have DNA Sequence. You want to know which 
protein in the main protein database is most similar

to some protein encoded by your DNA. 

Which BLAST program should you use?

Suppose you have a protein sequence.
Which BLAST program should you use?

Question:
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HOW to interpret BLAST results?

Review of gene transcription

1. What product is made after transcription?

2.  How is the product similar/different from the gene?

3. What is cDNA?
4. What important information does a cDNA 
tell you about a gene?

5. What are ESTs?
6. What important information does ESTs tell you
about a gene?
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Annotation of your gene
1. What chromosome is your gene in?
2. How “big” is your gene?
3. How many exons and introns in your gene?
4. What orientation is your gene in the genome?
5. What is the specific position of your gene in the

genome?
6. What gene is “upstream” of your gene?
7. What gene is “downstream” of your gene?
8. How far are the other genes (6 & 7) from your gene?
9. What is the “structure” of your gene?
10. What is the size of the protein in your gene

encodes?
11. What protein does your gene encode
12. Is your gene structure predicted by a program?

Webbook - 
A Virtual Lab Notebook

Webbook is a web lab notebook 

Purpose/goal:  To have access to experiments carried out by student, 
Lab members, etc… from anywhere 
Also serves as a repository for protocols, stocks/reagents

Created by:  Harry Hahn
Brandon Le
Bob Goldberg

http//estdb.biology.ucla.edu/webbook
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Using the Webboook

Projects    -   list of experiments

Stocks       -  catalog of stocks/reagent in the lab

Protocols  - procedures carried out in the lab (pdf format)

Calendar   - calendar to plant your experiments

Browse      - search and look at other members experiments

Contact     - email for help

Logout      - will logout if idle for 30 min

2. Check message board for important news/updates

1. Username: email username
Password: 9 digit student id

3. An overview of the different sections

Webbook Login Page
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Creating Projects / Experiments

1. Title of project

2. Questions/Purpose of project

3. Summary of project (ideas)

Entering Gene Information
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Entering Experiments Information
Part 1

Entering Experiment Information 
Part II
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Entering References Relating to your Gene


