Alineamiento multiple de
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El alineamiento multiple de secuencias es el
paso previo para:

« Inferir filogenias moleculares

« Relacionar la secuencia primaria de las
proteinas con su estructura 3D
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The neighbor-joining method

Table 1
Distance Matrix for the Tree in Figure 1

En cada paso, se
calcula la suma de

todas las ramas y se
elige el par de OTUs
gue origina la suma @) (b)
minima.

FiG. 2.—(a), A starlike tree with no hierarchical structure; and (b), a tree in which OTUs ! and 2 are
clustered.

Saitou N, Nei M. (1987) The neighbor-joining method: a new method for reconstructing phylogenetic trees.
Mol Biol Evol. 4(4):406-25.
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CLUSTAL W

1. Se alinean las secuencias
separadamente de dos en dos,
obteniéndose una matriz de
distancias por pares

2. Se deriva un arbol guia a partir
de la matriz de distancias

3. Las secuencias se van alineando
progresivamente de acuerdo con
el arbol guia

4. Los gaps introducidos en las
primeras etapas se respetan en
etapas posteriores
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CLUSTAL W (1.82) multiple sequence alignment
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MEN-FPIVDMGKLNTEERKATLDKMKDACENWGFFELVNHGISIELMDTVEKLTKEHYKK
MEN-FPIVDMGKLNTEDRKSTMELIKDACENWGFFECVNHGISIEMMDTVEKLTKEHYKK
MAN-FPVVDMGKLNTEERGTAMEMIKDACENWGFFELVNHGISIELMDTVEKLTKEHYKK
MEN-FPIINLENLNGDERAKTMEMIKDACENWGFFELVNHGIPHEVMDTVEKLTKGHYKK

MEMDFPVINMNNLNGESRVSVLNQINDACENWGFFELVNHGISHELMDKVEKLTKEHYRK
* *kooo: ckk . K ckkkkkkkhkkk khkkkk  Kkokk kkkkkk kk.k

CMEQRFKEMVESKGLEYVQSEINDLDWESTFFLRHLPVSNISEIPDLDQDYRKVMKEFAV
CMEQRFKEMVATKGLECVQSEIDDLDWESTFFLRHLPVSSISEIPDLDDDYRKVMKEFAL
TMEQRFKEMVANKGLESVQSEINDLDWESTFFLRHLPVSNVSENTDLDQDYRKIMKQFAE
CMEQRFKELVASKGLEAVQAEVTDLDWESTFFLRHLPTSNISQVPDLDEEYREVMRDFAK

CMEQRFKEMVASKGLDSVETEINDTDWESTFFLRHLPVSNMSEIGDLDEEYKKVMKEFAD
hkhkkkhkk -k  kkk: kook: Kk Kkkkkkkkkkkk k k. kkk:.:k-. k. oKkk

KLEKLAEELLDYLCENLGLEKGYLKKVFYGSKGPNFGTKVSNYPPCPKPELIKGLRAHTD
KLEELAEELLDLLCENLGLEKGYLKKAFYGSKGPNFGTKVSNYPPCPKPELIKGLRAHTD
ELEKLAEHLLDLLCENLGLEKGYLKKVFYGSKGPNFGTKVSNYPPCPTPDLIKGLRAHTD
RLEKLAEELLDLLCENLGLEKGYLKNAFYGSKGPNFGTKVSNYPPCPKPDLIKGLRAHTD

ELEKLAEEVLDLLCENLGLEKGYLKKVFYGSKGPNFGTKVSNYPPCPKPELIKGLRAHTD
Lkkakkk  kk kkkkkhkhkkkhkhkkk: khkkkkhkkkhkhkhkhkkhhkhkk ko kkkkkkkkkk

AGGNLLLFQDDKVSGLRLLKDDKWIDVPPMRHSIVINLGDQLEVITSGKYKSVMHRVIAQ
AGGIILLFQDDKVSGLQLLKDDQWIDVPPMRHSIVINLGDQLEVITNGKYKSVMHRVIAQ
AGGIILLFQDDKVSGLQLLKDDQWIDVPPMRHSIVINLGDQLEVITNGKYKSVMHRVIAQ
AGGIILLFQDDKVSGLQLLKDEQWIDVPPMRHSIVVNLGDQLEVITNGKYKSVMHRVIAQ

AGGLILLFQDDKVSGLHVLKDGKWVDVPPMHHSIVINLGDQLEVITNGKYKSVMHRVIAQ
Kkk ckkkkkkkhkkhkk o okkk ckokkkkk . khkkk kkkhkkhhkhk Khkkhkkkkkkkkkk

TDGARMSLASFYNPGDDALISPAPTLVKE-NETSEIYPKFVFDDYMKLYVGLKFQAKEPR
TDGARMSIASFYNPGDDAVISPASTLLKE-NETSEVYPKFVFDDYMKLYMGLKFQAKEPR
TDGTRMSLASFYNPGDDAVISPAPALVKESDETSQVYPKFVFNDYMKLYAGLKFQAKEPR
TDGTRMSLASFYNPGNDAVIYPAPSLIEE---SKQVYPKFVFDDYMKLYAGLKFQPKEPR

EDGNRMSIASFYNPGNDAVIYPAPALVEGEQEKTKLYPKFVFDDYMKLYVGLKFQAKEPR
*k kkkokkkkkkk kk.Kk kk_ k.. ckkkkkk  kkkkkk kkkkk Kkhkkk

FEA-MKALSS--VDVGPVVTA 316
FEAMMKAMSS--VKVGPVVSI 317
FEA-MKAVSS--VDVGAIATV 317
FEA-MKAMEANVELVDQIASA 316

FEA-MKAMESTNLNMGPIATV 320
*kk hkk -

59
59
59
59
60

‘ Secuencia consenso
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A.

sp|P16331|PH4H_MOUSE
sp|P04176 | PH4H_RAT
sp|P00439 | PH4H_HUMAN
1PAH__
sp|P17276 | PH4H_DROME
sp|P90925 | PH4H_CAEEL
sp|P43334 | PH4H_PSEAE
sp|P30967 | PH4H_CHRVO

Overall alignment statistics:

Alignment length : 468

Identity (*) : 49 is 10.47 %
Strongly similar (:) : 44 is 9.40 %
Weakly similar (.) : 18 is 3.85 %
Different : 357 is 76.28 %

FIG. 3. Sample output from Project 4. A, a portion of the multiple sequence alignment used for the analysis of
phenylalanine hydroxylase generated by the program ClustalW. Swiss-Prot accession numbers for the sequences
used in this exercise were as follows: P00439, Homo sapiens PAH; P04176, Rattus norvegicus PAH; P16331, Mus
musculus PAH; P30967, Chromobacterium violaceum PAH; P43334, Pseudomonas aeruginosa PAH; P17276,
Drosophila melanogaster PAH; P90925, Caenorhabditis elegans PAH; and 1PAH, the sequence from the
crystallographic-solved PAH fragment from Rattus Norvegicus (13). B, structure of PAH in which the 100%
conserved residues, identified through the sequence alignment in A, are shown in space-filling mode, whereas the
remainder of the protein is shown as a backbone trace. C, overall statistics of the ClustalW alignment.

Copyright ©2002 The American Society of Biochemistry and Molecular Biology

Prof. Dr. José L. Oliver http:/ /bioinfo2.ugr.es/oliver




