
The NCBI home-
page has lots of
links for useful
genomics research.
One iink is to the
BLAST search site. 



All of the BLAST algorithms
are available from this
one page.  Well start with
BLASTN.  Just click on the
link.



The banner tells
you this is a 
BLASTN search.
Why?  It says
nucleotide-
nucleotide.

Your search query
is entered here.

Select the specific database 
you want to from this drop down
menu.



You can limit your search to a
specific organism.  This drop-down
menu has some from which to
choose.  Plant people might want
to choose "Viriplantae."

You can also set a maximum
expect value or change the
word size for the initial seed
alignment.



Press BLAST! to begin the BLASTN
algorithm.

I have found the "Low complexity" filter does not
add much value and actual drops some sequences
from the alignment.

Here you see the query in the 
required FASTA format.  It begins
with the "greater than" sign 
followed by a name (without a
space break).



This is the BLAST formating
page.  It allows you to determine

1. how many descriptions
2. how many alignments.

This also acts as a placeholder
page that tells you how long 
you have to wait.  But don't 
depend on this number.



This is a grapical representation
of the BLAST alignment.  Each
line represents a different.  The color
key at the top shows the alignment
scoe.  If a sequence is broken into 
fragments, then that sequence has 
several alignments regions that 
cannot be merged.

(The results page is launched as a 
new page that overlaps the formating
page.)



Alignments 
presented in 
descending
Scores.

Also note the
Expect (E) value
associated with
each alignment.

You can also
see the many
different species
that are homologous
to the query.



This is a perfect match between the Arabidopsis
query sequence and an Arabidopsis sequence
found in the database.



This alignment with a Citrus species reveals
regions that are not homologus at the
nucleotide level.



You can link from this alignment to the
GenBank record for the database sequence
to which you query was aligned.  Click
this link.



The world famous
GenBank record.  Lots
of information here.



Now we are performing a BLASTX
search.  These fields show that fact.

Select the E value,
word size, matrix, and 
gap penalties here.



Here you can select the 
matrix that is used to create
the scores.



You can certainly wait awhile for 
your BLAST results to return.  After 
awhile, you will learn the best time
of day to do your searches.

If you are very energetic, you can set
up your own local BLAST search site.



This is what the BLASTX results
page looks look.  As with the
BLASTN results, a color key is used
to show the degree of similarity
between the query and specific
squences in the database.

Here is search information.
1. The input (or query sequence)
    and its size.
2. The database that was searched.



All BLAST programs use the
Score and Expect (E) value 
to denote similarity.



Again, we see a perfect match between 
the Arabidopsis query and the
Arabidopsis subject.  This means the 
query is the same gene even though the
query was an EST.

Each BLAST
report provides
the beginning and
end numbers for 
both the query and 
the subject.  Why
do you think they differ?



Here we see an Arabidopsis and
pea alignment.  Compare the
test statistics and what you see 
in the alignment.



Here is a protein record.  What
can you figure out about this gene?

Ever wonder about
the full taxonomical
name of a species.
Here is all the data
that you need.



Here is the remainder of
that same pea protein
record.  More good 
information.



Note how similiar this bacterial
protein is to the Arabidopsis
ortholog.  Yet a number of gaps
are necessary for the alignment.



Here is an experimental
search using a sequence 
from a product obtained by 
a directed PCR amplification.
Primers are targeted to a few 
exon sequences that border
the intron.  Can BLASTX
uncover homology by using 
only a small part of a query
sequence?



This should look familiar.
A couple of things you shoud 
note.
1. the region of homology is 
restricted to 3' end of the
query.
2. the degree of homology is
lower (see color key).



Much lower Score
and E value
statistics.  Are
these significant?

But all of the
matches are
to the exact 
same protein.
Is this significant?



We have a match!  Note that
all alignments are very strong
even though our test statistics
are lower.  Clearly this product
is homologous to a portion
of the DFR gene.

This example shows you need
to be very deliberate as you
interpret BLAST results.  Lower
Scores and E values can still
uncover homology.


