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A New Comparative Genomics Field 
Has Emerged Allowing the 

Comparison of Entire Genomes! 



Comparison of Mammalian Genomes Attempts To 
Determine “What Makes a Man, a Man and a Mouse a Mouse” 

There is <1% Difference Between Human & Chimpanzee DNAs! 



SNPS Can Be Used To Trace Human  
Populations & Origins 

Adam & Eve 



September, 2011 

Comparing 40,000 
Year-Old 

Fossil Genomes to 
Our Genome 

Reveals Ancient 
“Matings” 

Between Diffferent 
Human Ancestor 

Lineages!! 

It’s All in the DNA! 

We Have 
Neanderthal & 

Denisovan Genes in 
Our Chromosomes 



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 a database.!



What Are the Different BLAST Programs? 

blastp - protein query vs protein database!

blastn - DNA query vs DNA database!

blastx - translated DNA query vs protein database!

tblastn -  protein query vs translated DNA database!

tblastx -  translated DNA query vs translated DNA database!

Fastest 

Slowest 



http://blast.st-va.ncbi.nlm.nih.gov/Blast.cgi 

Note: The Arabidopsis 
Information Resources (TAIR) 
(http://arabidopsis.org/) has a 

BLAST program specific to 
Arabidopsis!



http://www.genetics.ucla.edu/webseq/!

Obtaining Sequences From the UCLA Sequencing Facility 



Selecting Sequence to Download 

Click to 
download 

your 
sequence!



Reading the DNA Sequence 

MAC - http://mac.softpedia.com/get/Math-Scientific/FinchTV.shtml	


PC - http://www.softpedia.com/get/Science-CAD/FinchTV.shtml	


FINCH TV	


4Peaks	

MAC - http://www.mekentosj.com/science/4peaks	




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

Procedure: !
!

!1.  Go to the TAIR BLAST page (http://arabidopsis.org/Blast/index.jsp)!
!2.  Select BLASTN!
!3.  For Dataset, Select “TAIR10 Genes”!
!4.  Paste your sequence!
!5.  Run BLAST!

What Gene Are You Working With?!

Task:  Use the DNA sequence youʼve obtained from 
!sequencing with your gene-specific salk primer to 
!identify your gene!

Results/Question: !
!

!1.  What is the gene that youʼre working with?!



http://www.arabidopsis.org/Blast/index.jsp 

Paste sequence of 
interest into BLAST 
input box!

Select BLAST program!
Select dataset!

Run BLAST!

How to Perform a BLAST Search for Arabidopsis	




Arabidopsis Gene !
Identification (AGI) !

number!

Top hit!

Gene description! E value - !

Anatomy of a BLAST Result -- Part I!



Your input sequence!

Sequence from !
the dataset!

Arabidopsis Gene 
Identification (AGI) number!

E value!

Anatomy of a BLAST Result -- Part II!
Gene Description!

Sequence!
alignment!

Click AGI to go to 
the Locus Detail 

page and get 
more information 
about your gene !

The size of your gene in bp!



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

Procedure: !
!

!1.  Go to the Locus Detail page for your gene!
!2.  Under Map Links, select Sequence Viewer !
!2.  Hover your mouse over your highlighted AGI number. !
!     A Locus box appears.!
!3.  Select nucleotide seq view at the bottom of the box.!

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?!

Genes Have a Unique Position in the Genome! !

Task:  Where is your gene located in the genome?!



Enter your Arabidopsis Gene 
Identification (AGI) number! Search!http://www.arabidopsis.org	




Gene Search Results!

Click AGI to go to 
the Locus Detail 

page and get 
more information 
about your gene !



Locus Detail Page!

Click to get protein sequence!

Cartoon of your geneʼs structure (exons, introns, UTRs)!

Publications containing information about your gene!

Click to get DNA sequence!
(including exons, introns and UTRs)!

List of available seed stocks (including 
SALK lines) with a mutation in your gene!

Click to view your 
gene sequence on 
the chromosome!

Chromosome number, nucleotide !
coordinates and orientation of your gene!



SeqViewer!

Click view your gene sequence on 
the chromosome!



Nucleotide Sequence Viewer!

Beginning (5ʼ 
end) of your 
gene!

End (3ʼ end) of 
your gene!

Downstream (3ʼ) 
gene. Click AGI to 
get Locus Detail.!

Nucleotide position on the chromosome. !
Note that Arabidopsis has 5 chromosomes.!



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

Procedure: !
!

!1.  Go to the TAIR BLAST page (http://arabidopsis.org/Blast/index.jsp)!
!2.  Select BLASTN!
!3.  For Dataset, select “TAIR10 Genes”!
!4.  Paste your primer sequence!
!5.  Run BLAST!
! !Note: If there are no BLAST results, try selecting a different 
! !dataset, such as Upstream Sequences.!

Where Do Your Primers Anneal?!

Task:  Where do your gene-specific salk primers anneal ! 
!relative to your gene?!

Results/Question: !
!

!1. Where do your gene-specific salk forward and reverse primers 
!anneal relative to your gene?!



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

Procedure: !
!

!1.  Go to the TAIR BLAST page (http://arabidopsis.org/Blast/index.jsp)!
!2.  Select BLASTN!
!3.  For Dataset, select “TAIR10 Genes”!
!4.  Paste your sequence!
!5.  Run BLAST!
! !Note: If there are no BLAST results, try selecting a different !
! !dataset, such as Upstream Sequences.!

!
! !!

Where Is the T-DNA Located in Your Gene?!

Task:  Where is the T-DNA inserted relative to your gene?!

Results/Question: !
!

!1. At what position in your gene is the T-DNA inserted?!
!2. Is the T-DNA inserted in an exon? Intron? UTR? Upstream sequence?!
!3. What is the orientation of the T-DNA relative to your gene?!



FW!

RV!3’ UTR!

T-DNA!
LB!RB!

LBb1.3!

SALK T-DNA Lines !
How Were T-DNA Lines Created?!



T-DNA!
LB!RB!

LBb1.3!

FW!

RV!3’ UTR!

SALK T-DNA Lines !
How Were T-DNA Lines Created?!

T-DNA! RB!LB!

LBb1.3!

FW!

RV!3’ UTR!

OR 

The T-DNA has two 
possible orientations! 



Where Is the T-DNA Located in Your Gene?!

Locus Detail !

Click to view PolyAllele Detail!

List of available 
seed stocks 

(including SALK 
lines) with a 

mutation in your 
gene!



Where Is the T-DNA Located in Your Gene?!

PolyAllele Detail !

Click Sequence Viewer to 
see Close Up View!



Where Is the T-DNA Located in Your Gene?!

Click to view SeqViewer 
Nucleotide view!



Where Is the T-DNA Located in Your Gene?!
Expected T-DNA insertion site for 

SALK line SALK_052476!

This 
sequence 

should align 
to your 
LBb1.3 

sequencing 
reaction!



PubMed - Endless Resources!

Ex. Author search: Goldberg RB, Harada JJ 
      Keyword: Arabidopsis T-DNA Mutagenesis, etc… 

Note: If you are off campus, use VPN to access journal articles.      

http://www.ncbi.nlm.nih.gov/pubmed!



Tools:  Seed Gene Network!
!   (http://seedgenenetwork.net/arabidopsis)!

Procedure: !
!

!1. Select Analyze GeneChip Data!
!2. Select Browse!
!3. Enter your AGI Locus ID!
!4. Click Submit!
!5. Click on the Probe Set identifier!
! !!

Where Is Your Gene Expressed?!

Task:  When during seed development and it which part of 
!the seed is your gene transcribed?!

Results/Question: !
!

!1. When during seed development and it which part of the seed is your 
!gene transcribed?!



http://seedgenenetwork.net/arabidopsis!



Analyze GeneChip Data!



Browse Arabidopsis mRNAs Profiling Database!

Enter your AGI!

Submit!



Results for Search by Gene ID!

Click to view 
your geneʼs 

mRNA profile 
during seed 

development!



Gene Expression Profile – Part I!



Gene Expression Profile – Part II!


