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Questions on the Needlemann Wunsch Algorithm?

astep by step illustration ishere

amorerealisticexampleishere
a) fill in scoring matrix
b) calculate max. possible scorefor each field
c) traceback alignment through matrix



assignment:

On Monday we used the perl script extract lines.pl .

Modify the script so that it prints out an additional column that for each
blasthit givesthe bitscor e of the alignment divided by the alignment
lengths.

Hints:

chomp ($l1i1ne); removes the \n character at the end of $line
$parts[i] contains the (i+1)s entry of the line.

If $a[11] and $a[3] are variables in an array that contain numbers you can
assign a new variable to the ratio using the command

$ratio of values=%$a[11]/%a[3];

To print things in a line in the output separated by tabs and a new line symbol

at the end you could say for example:
print OUT "$line\t$parts[l12]\t$ratio\n*;

Review Dotlet and Blast (chapter 11).



Caution

NOTE that clustalw and other multiple sequence alignment programs do NOT
necessarily find an alignment that is optimal by any given criterion.

Even if an alignment is optimal (like in the Needleman-Wunsch algorithm), it
usually is not UNIQUE. It often is a good idea to take different extreme
pathways through the alignment matrix, or to use a program like tcoffee that uses
many different alignment programs.



clustal

To align sequences clustal performs the following steps:

1) Pairwise distance calculation

2) Clustering analysis of the sequences

3) Iterated alignment of two most similar sequences or groups of
sequences.
It is Important to realize that the second step is the most important.
The relationships found here will create a serious bias in the final
alignment. The better your guide tree, the better your final
alignment.
You can load a guide tree into clustal. This tree will then be used
Instead of the neighbor joining tree calculated by clustalw as a
default. (The guide tree needs to be in normal parenthesis notation
WITH branch lengths).

Sample input file Sample output file




example on bbcxsvl.biotech.uconn.edu

calculate multiple sequence alignment

go through options

do tree / tree options
(positions with gaps, correct for multiple subs,
support values to nodes, if you want to use treeview)
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One way to draw trees on the road is phylodendron




tcoffee

TCOFFEE extracts reliably aligned positions from several multiple or
pairwise sequence alignments. It requires more thought and attention
from the user than clustalw, but it helps to focus further analyses on
those sites that are reliably aligned. A description is here, a web
Interface is here.



muscle

If you have very large datasets muscleistheway to go. It isfadt,
takesfasta formated sequences asinput file, and has a refinement
option, that does an excellent job cleaning up around gaps.

The musclehome pageishere

Muscle allows also allows pr ofile alignments.
muscle -i1n VatpA.fa -out VatpA.afa

muscle -1In VatpA.afa -out VatpA.rafa —-refine
muscle -1n beta.afa -out beta.rafa -refine
muscle -1In beta.afa -out beta.rafa -refine
muscle -profile -1Inl beta.rafa -1n2
VatpA.rafa -out Abeta.afa

muscle —refine —1n Abeta.afa —out Abeta.rafa



muscle alignment

Il ClustalX (1.83)
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muscle vs clustal
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mor e on alignment programs (statalign, pileup, SAM) here



the same region using tcoffee with default settings
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mor e on alignment programs (statalign, pileup, SAM) here



Sequence editors and viewers

Jalview Homepage, Description
Jalview as Java Web Start Application
(other JAV A applications are here)

Easy to install and run. Test on all.txt (ATPase subunits)
(do 1bmf in spdbv)

(gif of rotation here, movies of the rotation are here and here)
(Load all.txt into Jalview,

colour options,

MOouse Uuse,

PID tree,

Principle component analysis -> sequence space)
Info on sequence space here



seaview — phylo_win

Another useful multiple alignment editor is seaview,

phylo_win. It runs on PC and most unix flavors, and is the easiest way to get
alignments into phylo_win.

the companion sequence editor to

- | N —— -
T foram.mase
FILE DISPLAY  MISC HELP OPTIONS CODING DISTAMNCE |
Selected species IB Selected ates :  [B25 HIDE SEQUENCES |
‘ 10 20 30 40 50 (1] 70 80 90 100
| | | | | | | | | |
Giardia-in 72.0 B A BACTTAR CATATCA TA A A ARACCAR ATT T A
Glardia-ar 65.9 ACT A AC A ACTTAA CATATCA TA yi A A ACACCARACA ATT T A
Euglena 5d.3 T ACCT BACAT AAT A yi BACTTAA CATATCACTCA T A AACA CAR CAACCTC - ATT CT CA T AAT
Crithidia 49,7 ACR ACCT AR T T A CACTA ARCTTAA CATATTACTCA n ARAD BADRRCAR T ATTCTCTCA T A
Trypanc-br 51.0 TCAACCT & ‘T:T A ACCA TAAARCTTAA CATATTACTCA A AALD ARDRCAR T ATTCT TCA TCA
Physarum 49.6 AT A A A TTCA TCAATTTAA CATATTA TCA A ARADR AAATCAATC A ATT TA'T A CT
Didymium 0.4 | aAa A AccT Ch T TTCA TCAATTTAA CATATAR TCA A ARADR AAATCAATA A ATTCTCTCA T A CT
Entamoeba 37.6 ATTT A TATC TRA B ACT TTAACTTAA CATATCAATAR AR AR ARRADATALCRAT ATTTCTTAR T AAT
Dictyostel 45.2 T TCACCT TT-TARA ATTA T AA TTAA ATAT A TAA A ARRACARL AR TA::ATT T AT AR
Trochammin d48.7 ACATCA CTC AT A° ATA ACTAARCTTAADRCATATCA T A AACARTAARAMACTAACCA ATT TTA T AR
Rosalina 49,3 ACATCA CTC AT A° ATA TAAARCTTAARCATATCA T yi TRACAATA RARCTAACCA TT TTA T AL
Ammonia 47.3 ACATCA CTC A'T A AATA TALRARCTTAA CATATCA TCA o TAATAATA AAACTARCCA  ATT TTA T AL
Glabratell 46,7 ACATCA CTC AT A TTTA TAAACTTAAACARTATCA A A TT AATA BAAAC AACCA  ATTTCCTTA' T Al
Tetrahym-t 45.4 TACACCT ARAC AAC) AACATTA T AR TTAA ATAT A TAA A ARAD AADR TAR TA ATA A T AAT
Prorocentr 46.0 AA ACAT AR TTA::T A: ARA T AATTTAA ATATAAR TAAL A ATAR AAR TAARTA ATT T A T AAT
Gromia 46.3 ATCT ARATAR AR AR TR T T AATTTAA  ATATAATTAR AR ARADCAAD TAR AR ATT TA T AR
= Saccharomy 46.3 TTT ACCTCRAATCACCTACCACTA T aAfd TTAA ATAT AATAD A AAMD ARD AR ATT TTA T AA
Arabidopsi 51.9 A A 'TCA ATTA T Ao TTTAA ATAT AATAD A ARADR AADR TAR AA  ATT TTA T AL
Ijr Herdmania 51.2 TAC ACCT A TTCA AchcT R T AATTTAA ATATTATTADA TA A ARADR AADR AR ATTA AT AR
EF: ! Rattus 54.5 ACCTCA ATCACR T n T AATTTAA  ATATTA T A L ARADCAAD TAR A CATT T AT Ah
P
|| 4 [SPECIES SELECTION—— (SITES SELECTION—— [TREE BUILDING
o select all | gdd groun | select all | add ge | [ MNEIGHBOR JOINING inputtree | evaiuate | delete
select none | del. group | select none | delete set | _| MAX. PARSIMONY mp crouwmn (7)) £
:l ml_crown (7]
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replicates : I
MAKE TREE | - v




