 Which BLAST program should I use
The NCBI BLAST family of programs includes: blastp, blastn, blastx, tblastn, tblastx, PSI_blast..
1. blastp compares an amino acid query sequence against a protein sequence database 

blastp  is used for both identifying a query amino acid sequence and for finding similar sequences in protein databases. Like other BLAST programs, blastp is designed to find local regions of similarity. When sequence similarity spans the whole sequence, blastp will also report a global alignment, which is the preferred result for protein identification purposes.  For clear result in identification search, try taking off both "low complexity filter".

2. blastn compares a nucleotide query sequence against a nucleotide sequence database 

Identify the query sequence, Find sequences similar to query sequence, Find primer binding sites or map short contiguous motifs
3. blastx compares a nucleotide query sequence translated in all reading frames against a protein sequence database. blastx is useful for finding similar proteins to those encoded by a nucleotide query. Translated BLAST services are useful when trying to find homologous proteins to a nucleotide coding region. Blastx compares translational products of the nucleotide query sequence to a protein database. Because blastx translates the query sequence in all six reading frames and provides combined significance statistics for hits to different frames, it is particularly useful when the reading frame of the query sequence is unknown or it contains errors that may lead to frame shifts or other coding errors. Thus blastx is often the first analysis performed with a newly determined nucleotide sequence and is used extensively in analyzing EST sequences. This search is more sensitive than nucleotide blast since the comparison is performed at the protein level.

4. tblastn compares a protein query sequence against a nucleotide sequence database dynamically translated in all reading frames. tblastn search is useful for finding protein homologs in unnannotated nucleotide data. A tblastn search allows you to compare a protein sequence to the six-frame translations of a nucleotide database. It can be a very productive way of finding homologous protein coding regions in unannotated nucleotide sequences such as expressed sequence tags (ESTs) and draft genome records (HTG), located in the BLAST databases est and htgs, respectively. 
ESTs are short, single-read cDNA sequences. They comprise the largest pool of sequence data for many organisms and contain portions of transcripts from many uncharacterized genes. Since ESTs have no annotated coding sequences, there are no corresponding protein translations in the BLAST protein databases. Hence a tblastn search is the only way to search for these potential coding regions at the protein level. The HTG sequences, draft sequences from various genome projects or large genomic clones, are another large source of unannotated coding regions.

5. tblastx compares the six-frame translations of a nucleotide query sequence against the six-frame translations of a nucleotide sequence database. tblastx  is useful for identifying novel genes in error prone query sequences. tblastx takes a nucleotide query sequence, translates it in all six frames, and compares those translations to the database sequences dynamically translated in all six frames. This effectively performs a more sensitive blastp search without doing the manual translation. 

tblastx gets around the potential frame-shift and ambiguities that may prevent certain open reading frames from being detected. This is very useful in identifying potential proteins encoded by single pass read ESTs. In addition, it can be a good tool for identifying novel genes. 

This type of search is computationally intensive and searches with large genomic queries are not recommended. The best way to do this is to install standalone blast and perform the search locally.
6. PSI-BLAST is designed for more sensitive protein-protein similarity searches.

Position-Specific Iterated (PSI)-BLAST is the most sensitive BLAST program, making it useful for finding very distantly related proteins. Use PSI-BLAST when your standard protein-protein BLAST search failed to find significant hits.
B. Blastall options
Blastall may be used to perform all five flavors of blast comparison. One may obtain the blastall options by executing 'blastall -' (note the dash). A typical use of blastall would be to perform a blastn search (nucl. vs. nucl.) of a file called QUERY would be: blastall -p blastn -d nr -i QUERY -o out.QUERY

The output is placed into the output file out.QUERY and the search is performed

against the 'nr' database.  If a protein vs. protein search is desired,

then 'blastn' should be replaced with 'blastp' etc. Some of the most commonly used blastall command-line options are:

  -p  Program Name: Input should be one of "blastp", "blastn", "blastx", "tblastn", or "tblastx".

  -d  Database: The database specified must first be formatted with formatdb.

Multiple database names (bracketed by quotations) will be accepted (e.g., -d "nr est") which will search both the nr and est databases, presenting the results as if one 'virtual' database consisting of all the entries from both were searched. The

        statistics are based on the 'virtual' database of nr and est.  

  -i  Query File : default = stdin.  The query should be in FASTA format.  If multiple FASTA entries are in the input file, all queries will be searched.

  -e  Expectation value (E) default = 10.0. see explanations below.
  -o  BLAST report Output File. default = stdout

  -F  low-complexity Filter. Values:T(default)/F. BLAST filters regions of low-complexity You are seeing the result of automatic filtering of your query for low-complexity sequence that is performed to prevent artifactual hits. The filter substitutes any low-complexity sequence that it finds with the letter "N" in nucleotide sequence (e.g., "NNNNNNNNNNNNN") or the letter "X" in protein sequences (e.g., "XXXXXXXXX"). Low-complexity regions can result in high scores that reflect compositional bias rather than significant position-by-position alignment 

  -G  Cost to open a gap [Integer]    default = 5

  -E  Cost to extend a gap [Integer]    default = 2.  Some supported and suggested values are: (Existence [Extension]): 10 [1], 10 [2],     11 [1], 8 [2], 9 [2]
  -q  Penalty for a mismatch [Integer]    default = -3

  -r  Reward for a match [Integer]    default = 1

  -W  Word size, default is 11 for blastn, 3 for other programs.

  -v  Number of one-line descriptions (V) [Integer]    default = 100

  -b  Number of alignments to show (B) [Integer]    default = 100

C. Formatdb 

Formatdb must be used in order to format protein or nucleotide source databases before these databases can be searched by blastall. The source database may be in either FASTA or ASN.1 format.  A list of the command line options and the current version for formatdb may be obtained by executing formatdb without options, as in:formatdb - . The formatdb options are:

    -t  Title for database file (Optional)

    -i  Input file(s) for formatting (obligatory)

    -p  Type of file

        T - protein

        F - nucleotide [T/F]  (Optional)
        default = T

    -n  Base name for BLAST files (Optional) This options allows one to produce BLAST databases with a different name than that of the original FASTA file.  For instance, one could have a file named 'ecoli.nuc.txt' and format it as 'ecoli':

        formatdb -i ecoli.nuc.txt -p F -n ecoli

        uncompress -c nr.z | formatdb -i stdin -o T -n nr

This can be used in situations where the original FASTA file is not required other than by formatdb.  This can help in a situation where disk-space is tight.

 The statistics of sequence similarity scores   (modified from http://www.ncbi.nlm.nih.gov/BLAST/tutorial/Altschul-1.html)
  To assess whether a given alignment constitutes evidence for homology, it helps to know how strong an alignment can be expected from chance alone. In this context, "chance" can mean the comparison of 
(i) real but non-homologous sequences; 
(ii) real sequences that are shuffled to preserve compositional properties
(iii) sequences that are generated randomly based upon a DNA or protein sequence model. 
Analytic statistical results invariably use the last of these definitions of chance, while empirical results based on simulation and curve-fitting may use any of the definitions.

· We generate many random sequence pairs of the appropriate length and composition, and calculate the optimal alignment score for each. 
· Evaluate p-value while it is then possible to express the score of interest in terms of standard deviations from the mean, it is a mistake to assume that the relevant distribution is normal and convert this Z-value into a P-value; the tail behavior of global alignment scores is unknown. The most one can say reliably is that if 100 random alignments have score inferior to the alignment of interest, the P-value in question is likely less than 0.01. 
· Multiple testing correction - One further pitfall to avoid is exaggerating the significance of a result found among multiple tests. When many alignments have been generated, e.g. in a database search, the significance of the best must be discounted accordingly. An alignment with P-value 0.0001 in the context of a single trial may be assigned a P-value of only 0.1 if it was selected as the best among 1000 independent trials.
· Unfortunately, under even the simplest random models and scoring systems, very little is known about the random distribution of optimal global alignment scores, and we must compute the p-value empirically as above. For local sequence comparison we can do better! See below…
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The statistics of local sequence comparison

   Fortunately statistics for the scores of local alignments, unlike those of global alignments, are well understood. This is particularly true for local alignments lacking gaps, which we will consider first. Such alignments were precisely those sought by the original BLAST database search programs.
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E-value
   Just as the sum of a large number of independent identically distributed (i.i.d) random variables tends to a normal distribution, the maximum of a large number of i.i.d. random variables tends to an extreme value distribution. In studying optimal local sequence alignments, we are essentially dealing with the latter case. In the limit of sufficiently large sequence lengths m and n, the statistics of HSP scores are characterized by two parameters, K and lambda. The expected number of HSPs with score at least S is given by the formula
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We call this the E-value for the score S. This formula makes eminently intuitive sense: Doubling the length of either sequence should double the number of HSPs attaining a given score. Also, one expects E to decrease exponentially with score. The parameters K and lambda can be thought of simply as natural scales for the search space size and the scoring system respectively.
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Bit scores

   Raw scores have little meaning without detailed knowledge of the scoring system used, or more simply its statistical parameters K and lambda. Unless the scoring system is understood, citing a raw score alone is like citing a distance without specifying feet, meters, or light years. By normalizing a raw score using the formula
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one attains a "bit score" S', which has a standard set of units. The E-value corresponding to a given bit score is simply
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Bit scores subsume the statistical essence of the scoring system employed, so that to calculate significance one needs to know in addition only the size of the search space.
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P-values

  The P-value of E is the probability of finding at least one such HSP by chance. This is
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For example, if one expects to find three HSPs with score >= S, the probability of finding at least one is 0.95. The BLAST programs report E-value rather than P-values because it is easier to understand the difference between, for example, E-value of 5 and 10 than P-values of 0.993 and 0.99995. However, when E < 0.01, P-values and E-value are nearly identical.
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Database searches

   The E-value of equation applies to the comparison of two proteins of lengths m and n. How does one assess the significance of an alignment that arises from the comparison of a protein of length m to a database containing many different proteins, of varying lengths? This can be accomplished by treating the database as a single long sequence of length N  (and we are still conservative).
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How to calculate lambda and k (given scoring scheme and gap scores?)
· The statistics developed above have a solid theoretical foundation only for local alignments that are not permitted to have gaps. However, many computational experiments and some analytic results strongly suggest that the same theory applies as well to gapped alignments. 
· The parameters must be estimated from a large-scale comparison of "random" sequences, counting how many HSPs we get in each S value.

· blast pre-estimation of the parameters lambda and K, for a selected set of substitution matrices and gap costs.
· This estimation could be done using real sequences, but has instead relied upon a random sequence model, which appears to yield fairly accurate results 
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How to calculate gap scores?
· The same substitution scores have been applied fruitfully to local alignments both with and without gaps (not justified theoretically, but works well).

·   Appropriate gap scores have been selected over the years by trial and error, and most alignment programs will have a default set of gap scores to go with a default set of substitution scores. 
· If the user wishes to employ a different set of substitution scores, there is no guarantee that the same gap scores will remain appropriate. No clear theoretical guidance can be given, but "affine gap scores" with a large penalty for opening a gap and a much smaller one for extending it, have generally proved among the most effective.

