Pairwise alignment exercise

Dotplot:  EMBOSS dottup
http://emboss.bioinformatics.nl/cgi-bin/emboss/dottup
1) Make a dotplot with this pair of DNA  sequences:

How do you interpret the pattern?
>gi|12698339|gb|AF221717.1|AF221717 Homo sapiens alpha thalassemia breakpoint region

>gi|183793|gb|J00153.1|HUMHBA4 Homo sapiens HBAP1 pseudogene, complete cds; and hemoglobin alpha 2 (HBA2) and hemoglobin alpha 1 (HBA1) genes, complete cds

2) Use the EMBOSS align server to compare Global (needle) and local (water) alignmets for the following pairs of sequences:  

http://www.ebi.ac.uk/Tools/emboss/align/index.html
GLPA_HUMAN vs  GLP_HORSE

>gi|121403|sp|P02724.1|GLPA_HUMAN

>gi|121426|sp|P02726.1|GLP_HORSE

What is the % identity for each alignment. Do they both create the same core region of alignment? Can you find a pair of sequences that form  very different needle vs water alignments?

Global vs. Local Alignment

Below, you see two protein sequences. They are both globins from a midge, Chironomus thummi thummi, a very small and annoying insect.

>GLB7_CHITH 145  P02226 GLOBIN CTT-VIIA. 

APLSADQASLVKSTWAQVRNSEVEILAAVFTAYPDIQARFPQFAGKDVAS

IKDTGAFATHAGRIVGFVSEIIALIGNESNAPAVQTLVGQLAASHKARGI

SQAQFNEFRAGLVSYVSSNVAWNAAAESAWTAGLDNIFGLLFAAL

>GLBP_CHITH 152  P11582 GLOBIN CTT-E/E' PRECURSOR. 

MKFIILALCVAAASALSGDQIGLVQSTYGKVKGDSVGILYAVFKADPTIQ

AAFPQFVGKDLDAIKGGAEFSTHAGRIVGFLGGVIDDLPNIGKHVDALVA

THKPRGVTHAQFNNFRAAFIAYLKGHVDYTAAVEAAWGATFDAFFGAVFA

KM

Global Alignment

3) Do a global alignment of these two protein sequences, using the EMBOSS needle program.

Take a look at the result. Note that there is a gap in GLBP_CHITH - what is the corresponding sequence of GLB7_CHITH? (This is an authentic example - you are welcome to retrieve the original database entries for GLBP_CHITH and GLB7_CHITH from the SWISS-PROT database.)

Local alignment

4) Now try a local alignment of the same two sequences, using water instead. Compare the output with that of needle. Note that by using water the alignment is truncated compared to the global alignment.

Question: Does global or local alignment yield the highest alignment score?

Send me an e-mail with the global and a local alignment of the two GLB sequences above.
