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An example of an multiple sequence alignment (MSA

* : - B8 8
SNYFLKEIBLLIDDER KCFIVEA] THMS LEGK - AVY LME! 76

SNYFLKIIQLLDDYPKCFIVCA] I 76

SNYFLKIIQLLDDYPKCFIVGAI ke 76

SNYFLKIIQLLDDYPKCFIVGAI b 76

SNYFMKLIQLLDDYPKCEV VGAI be 76

RLAO_RANSY SNYFLKIIQLLDDYPKCFIVGA] he 76
Q7ZUG3_BRARE SNYFLKITQLLDDYP KCFIVGA] I 6
RLAO_ICTPU SNYFLKITIQLLNDEPKCFIVGA] i ki
RLAO_DROME AQYFTRVVELEDEFPKCFTVGA T 76
RLAO_DICDT LFIEKATKLETT¥DKMIVAE Al T 75
Q541P0_DICDI NV FIEKATKLETT¥DKMIVAEA] (o 75
RLAO_PLAF8 QMYIEKLS SLIQQ¥SKILIVHY v 76
RLAO_SULAC VDEVAE LTEKLKTHKT TTTBNTEGFPADKL 79
RLAO_SULTO TEEVKE LEQK LRE¥HT ITIAN TEGFD ADKL 80
RLAO SUL SO LEEVKE LT BT TKNSNT TLIGNLEGFP ADKL 80
RLAO_AERPE MSYVSLVGQMYKREKPIPEWKTLMLRELEELFSKERVYLFADLTGHERHrvyi RITLEAMKABGLE - -- LDDN 86
RLAO_PYRAE -MMLATGKRRYVRTRQFPARKVKIVSEATELLOKYP YYFLEDLHGLSSRILI FK IAFTKV¥GG - - - IPAH 85
RLAO_METAC ------MAEERHHTEHIPQWKKDEIENIKELIQSHK VFGMVGTEGT ALNQLG - - - - ~ETIP 78
RLAO_METMA ------MAEERHHTEHIPQWKKDEIENIKELIQ vFGMVRItTT)‘HKI ﬁ ALNQLG-----ESTIP 8
RLAO_ARCFU ------MARVRES- —yps‘;mmssmRMIssmvvnvsmnvnrl« LERALDALG - - - —-GD)| 75
RLAO_METKA MAVKAKGQPPSGYEPKVAEW] REVKELK'LMDEBNVGLVDL';IFRP.Y MR TALEEKLDER - -PEL| 88
RLAO_METTH --MAHVAEWKKKEVQE LHDL IKG¥E VVGIANLADIPA TSLALEKAGREL--ENVD 74
RLAO_METTL ~--MITAESEHKIAPWKIEEVNKLKELLKNGQ IVALVDMME VP AR T TERATREVAEETGNPEFA 82
RLAO_METVA -------MIDARSEHRIADWRTEEVNALKELLKSANYVIALIDMMEVDAVOLOET AVEEVABETGNDPEEA 82
RLAQ METJA ---- IEEVKT LKGLIKSKEVVAIVDMMDYP APQLOET IIRALKEAREE LNNPKLA 81
RLAO_PYRAB - KKEVEELANLIKSEP VIALVDVSSMPAYPLS QMRRL TE LATKKAAQE LEKPEL 77
RLAO PYRHO - KKEVEE LAKLTKS ¥P VIALVDVSSMPAYPLS QMRRL. TELATKKBAKELGKPEL) 77
RLAO_PYRFU - KKEVEE LANLTKS ¥P VVALVDVSSMPAYPLS QMRRT. TRENNGLLRY, TETLATKKVAQE LGKPEL) 77
RLAO_PYRKO - KKEVEE LANTTKS ¥P VIALVDVAGVPA YPLS KMRDK LR - GKALLRY, TELATKRBAQELGOPEL) 76
RLAO_HALMA - QE EVDAIVEMIESYESYGVVNIAGIPERE DLHET - AELRY] LE, 79
RLAO_HALYO -----MSESEVRQTEVIPQWKREEVDELVDFIES¥ESVGVVEVAGT LHGS - AAY VN 79
RLAO_HALSA -----MSAEEQRTTEEVPEWKRQEVAELVDLLET¥DSVGYVNVTGTI LHGO-AAL LY 79
RLAO_THEAC - -MKEVSQQKRKE LVNE IT@R IKA: DTRGK NEGK - INLRV T ¥ 72
RLAO_THEYO = -MRKINPK "EIVSELABITKSKRVHIVDL.\ v TRAKNRDK - VR IRV Y LF 72
RLAO_PICTO - -MTEPBQWRTDFVRNLENE INSRKVABRTVS TKELR VERARLLRLATENEGK - - - -NNIV 72
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Multiple sequence alignments

In principle one could use the same type of dynamic programming as in pairwise
alignments. However, we need to expand the number of dimensions of the
dynamic programming matrix with the number of align sequences. In practive
this is slow.
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A common approximation: Progressive Alignments.

. Calculate the pairwise scores of all your sequences
. Align the two most similar sequences

1
2
3. Replace the two aligned sequences with their alignment
4

. If more than one sequence remain, reiterate from 1.




An example of progressive alignments
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Some commonly available MSA methods

v

Kalign, https://www.ebi.ac.uk/Tools/msa/kalign/
MaFFT, https://mafft.cbrc. jp/
Clustal Omega, https://wuw.ebi.ac.uk/Tools/msa/clustalo/

v

v
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Muscle, https://www.ebi.ac.uk/Tools/msa/muscle/
T-Coffee, http://tcoffee.crg.cat/
ProbConc, http://probcons.stanford.edu/

v
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Thanks!




