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PSOOSO | PRYA MOLCFIT (PYAL.B) PARVALBUMIN ALFPHOS [(PARVALBUMIINN, MUS . - . i1is77 Te—as
FPZ047Z | PEVA HUNMAN (PVALE) PARVALEUMIN ALFPHA. [Homo sapiens] 151 Se—4a6
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P32545 | PRVAL MOUSE (PUAlLB. - ) PARVALBUMIN ALFHL. [Mus mu=sculua=] 1ss S = —3
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Aligning Remote Homologues

PRVA ‘MACFU
PRVA_ESOLU
PRVB_CYPCA
PRVB_BOACO
PRV1_SALSA
PRVB_LATCH
PRVB_RANES
TPCS_RABIT
TPCS_PIG

TPCC_MOUSE

PRVA_MACFU
PRVA_ESOLU
PRVB_CYPCA
PRVB_BOACO
PRV1_SALSA
PRVB_LATCH
PRVB_RANES
TPCS_RABIT
TPCS_PIG

TPCC_MOUSE

PRVA_MACFU
PRVA_ESOLU
PRVB_CYPCA
PRVB_BOACO
PRV1_SALSA
PRVB_LATCH
PRVB_RANES
TPCS 'RABIT
TPCS_PIG

TPCC_MOUSE

.......................................... SMTDLLNA---~EDIKKA
||||||||||||||||||||||||||||||||||||||||||| AKDLLKA----DDIKKA
- AFAGVLND----ADIAAA
|||||||||||||||||||||||||||||||||||||||||| AFAGILSD----ADIAAG
||||||||||||||||||||||||||||||||||||||||| MACAHLCKE----ADIKTA
|||||||||||||||||||||||||||||||||||||||||| AVAKLLAA----ADVTAA
|||||||||||||||||||||||||||||||||||||||||| SITDIVSE----KDIDAA
-TDQOAEARSYLSEEMIAEFKAAFDMFDADGG-GDISVKELGTVMRMLGQTPTKEELDAT
~TDQQAEARSYLSEEMIAEFKAAFDMFDADGG-GDISVKELGTVMRMLGQTPTKEELDAT
MDDIYKAAVEQLTEEQKNEFKAAFDIFVLGAEDGCISTKELGKVMRMLGONPTPEELQEM

VGAFSAIDS--FDHKKFFQMVG—----- LKKKSADDVKKYFHILDKDKSGFIEEDELGFI
EUF<N§HOMIIHZENNMW§E<& |||||| LKAMSANDVKKYFKAIDADASGFIEEEELKFV
LEACKAADS--FNHKAFFAKVG------ LTSKSADDVKKAFAIIDQDKSGFIEEDELKLF
LQOSCQAADS--FSCKTFFAKSG--—--—— LHSKSKDQLTKYFGVIDRDKSGYIEEDELKKF
LEACKAADT--FSFKTFFHTIG------ FASKSADDVKKAFKVIDQDASGFIEVEELKLF
LEGCKADDS--FNHKVFFQKTG-----— LAKKSNEELEATFKILDQDKSGFIEDEELELF
LESVKAAGS--FNYKIFFQKVG------ LAGKSAADAKKYFEILDRDKSGFIEQDELGLF
IEEVDEDGSGTIDFEEFLVMMVROMKEDAKGKSEEELAECFRIFDRNADGYIDAEELAET
IEEVDEDGSGTIDFEEFLVMMVROMKEDAKGKSEEELAECFRIFDRNMDGYIDAEELAEI
IDEVDEDGSGTVDFDEFLVMMVRCMKDDSKGKSEEELSDLFRMFDKNADGYIDLDELKMM
= . * . FTa k= ck—=—k k=N

LONFKADARALTDGETKTFLKAGDSDGDGKIGVDE
LONFDGKARDLTDKETAEFLKEGDTDGDGKIGVEE
LONFCPKARELTDAETKAFLKAGDADGDGMIGIDEFAVLVKQ-—
LONFSAGARTLTKTETETFLKAGDSDGDGKIGVDE
LONFRASARVLSDAETSAFLKAGDSDGDGKIGVEE
FR---ASGEHVTDEEIESLMKDGDKNNDGRIDFDEELKMMEGVQ
FR---ASGEHVTDEEIESIMKDGDKNNDGRIDFDE
LQ---ATGETITEDDIEELMKDGDKNNDGRIDYDE
e .. . . 1* *k * - kk

Going Further...

General information about the entry
Entry name TPC_PATYE

_wz.BmQ accession number P35622

Comments

s FUNCTION TECOPONIN IS THE CENTEAL BEEGULATORY PROTEIN OF
STEIATED MUSCLE CONTEACTION. T COMSISTS OF THEEE COMPONENTS:
TH-IWHICH IS THE NHIEITOE. OF ACTCOMYOSIN ATPASE, TI-T WHICH
CONTATNE THE BEINDING SITE FOR TROPOMYOSIN AWD TII-C. THE BINDING
OF CALCIUON TO TN-C ABOLISHES THE INHIBITCORY ACTION OF TH ON
ACTIM FILAMENTS.

* MISCELLANEQUS. THIE PROTEIN BINDS OIME CALCTIUNM IO PER MOLECTLE.

s SIMILARITY: TO OTHEE EF-HAWD CALCIUM BINDING PEOTEINS.

MCD RES ik ak ACETYLATICN.

DOMATN 22 33 AMCESTRAL CALCIUM SITE 1.

DOMAIN o8 62 AMCESTRAL CALCIUN 3ITE Z.

DOMATN 95 106 AMCESTRAL CALCIUM 3ITE 3.

Ch _EBIND 131 14z 3IITE 4.
@ N\
PRVA_MACFU VGAFSAIDS--FDHKKFFQMVG----—— LKKKSADDVKKVFHI KSGFIEE!
PRVB_BOACO LOSCQAADS--FSCKTFFAKSG-----— LHSKSKDQLTKVFG RDKSGYIE

PRV1_ SALSA LEACKAADT--FSFKTFFHTIG------ FASKSADDVKKAF: QDASGFIE
TPCS_RABIT IEEVDEDGSGTIDFEEFLVMMVROMKEDAKGKSEEELAECFR RNADGYID.
TPCS_PIG IEEVDEDGSGTIDFEEFLVMMVROMKEDAKGKSEEELAECFR RNMDGYID.

TPCC_MOUSE
TPC_PATYE

IDEVDEDGSGTVDFDEFLVMMVRCMKDDSKGKSEEELSDLF: KNADGYID

SDEMDEEATGRLNCDAWIQLFER---KLKEDLDERELKEAFR! KEKKGVI
. G . T R e

PRVA_MACFU LKGFSPDARDLSAKETKTLMAA
PRVB_ BOACO LONFDGKARDLTDKETAEFLKE
PRV1_SALSA LONFCPKARELTDAETKAFLKA(
TPCS_RABIT FR---ASGEHVTDEEIESLMKD
TPCS_PIG FR---ASGEHVTDEEIESIMKD
TPCC_MOUSE LQ---ATGETITEDDIEELMKD
TPC_PATYE LS---SLGDELTEEEIENMIAE

( . s £ s o 5 e o ' 35 &




WHAT MAKES A GOOD ALIGNMENT...

-THE MORE DIVERGEANT THE SEQUENCES, THE BETTER

-THE FEWER INDELS, THE BETTER

-NICE UNGAPPED BLOCKS SEPARATED WITH INDELS

-DIFFERENT CLASSES OF RESIDUES WITHIN A BLOCK:

«Completely Conserved
«Conserved For Size and Hydropathy
*Conserved For Size or Hydropathy

-THE ULTIMATE EVALUATION IS A MATTER OF PERSONNAL JUDGEMENT

AND KNOWLEDGE.

DO NOT OVERTUNE!!!

chite
wheat
trybr
mouse

chite
wheat
trybr
mouse

—-—-ADKPKRPLSAYMLWLNSARESIKRENPDFK-VTEVAKKGGELWRGLKD
——-DPNKPKRAPSAFFVFMGEFREEFKQKNPKNKSVAAVGKAAGERWKSLSE
KKDSNAPKRAMT SFMFFSSDFRS----KHSDLS-IVEMSKAAGAAWKELGP

||||| KPKRPRSAYNIYVSESFQ----EAKDDS-AQGKLKLVNEAWKNLSP
* % % . g * *. %

AATAKONYIRALQEYERNGG-
ANKLKGEYNKAIAAYNKGESA
AEKDKERYKREM-—--——-—-—-—

$NUUWHNMUZHZNmEMM03vM
* ek, -

DO NOT PLAY WITH PARAMETERS IF YOU KNOW THE ALIGNMENT
YOU WANT: MAKE IT YOURSELF!

!

chite
wheat
trybr
mouse

chite
wheat
trybr
mouse

---ADKPKRPL-SAYMLWLNSARESIKRENPDFK-VTEVAKKGGELWRGLKD
--DPNKPKRAP-SAFFVFMGEFREEFKQKNPKNKSVAAVGKAAGERWKSLSE
KKDSNAPKRAMTSFMFFSSDFRS----KHSDLS-IVEMSKAAGAAWKELGP

||||| KPKRPR-SAYNIYVSESFQ----EAKDDS-AQGKLKLVNEAWKNLSP
*kk .k . . * *. *

AATAKONYIRALQEYERNGG-
ANKLKGEYNKAIAAYNKGESA
AEKDKERYKREM--—----—-

bNUUWHWMUZMZNmﬂmmova
* . * .

\




TUNING or NOT TUNING?

-PARAMETERS TO TUNE USUALLY INCLUDE:
+GOP/ GEP
*MATRIX
*SENSITIVITY Vs SPEED

Substitution Matrices
(Etzold and al. 1993)

GOP Gonnet 61.7
Blosum50 59.7
Pam250 59.2

GEP

\ZOM._. METHODS ARE TUNED FOR WORKING WELL ON ><m_~>0m/

-PARAMETERS BEHAVIOUR DO NOT NECESSARILY FOLLOW THE
THEORY (i.e. Substitution Matrices).

-A GOOD ALIGNMENT IS USUALLY ROBUST(i.e. Changes little).

./._.sz IF YOU WANT TO CONVINCE YOURSELF. k

KEEP A BIOLOGICAL PERSPECTIVE

(chite ---ADKPKRPLSAYMLWLNSARESIKRENPDFK-VTEVAKKGGELWRGLKD )
wheat --DPNKPKRAPSAFFVFMGEFREEFKQKNPKNKSVAAVGKAAGERWKSLSE
trybr KKDSNAPKRAMTSFMFFSSDFRS----KHSDLS-IVEMSKAAGAAWKELGP
mouse ----- KPKRPRSAYNIYVSESFQ----EAKDDS-AQGKLKLVNEAWKNLSP
***. .« . . . * ¥ *u *
chite AATAKQNYIRALQEYERNGG-
wheat ANKLKGEYNKAIAAYNKGESA
trybr AEKDKERYKREM------—--
mouse AKDDRIRYDNEMKSWEEQMAE
& i px h J
DIFFERENT PARAMETERS
(T )
chite AD--K----PKR-PLYMLWLNS-ARESIKRENPDFK-VT-EVAKKGGELWRGL-
wheat -DPNK----PKRAP-FFVFMGE-FREEFKQKNPKNKSVA-AVGKAAGERWKSLS
trybr -K--KDSNAPKR-AMT-MFFSSDFR-S-KH-S-DLS-IV-EMSKAAGAAWKELG
mouse ----K----PKR-PRYNIYVSESFQEA-K--D-D-S-AQGKL-KLVNEAWKNLS
* Rdas A e SO s L e S i e T B A O
chite KSEWEAKAATAKQNY-I--RALQE-YERNG-G-
wheat KAPYVAKANKLKGEY-N--KAIAA-YNK-GESA
trybr RKVYEEMAEKDKERY----K--RE-M-—————-
mouse KQAYIQLAKDDRIRYDNEMKSWEEQMAE--——-—
o o * . * .




REPEATS

THERE IS A PROBLEM WHEN TWO SEQUENCES DO NOT CONTAIN
THE SAME NUMBER OF REPEATS

N I .
— [

IT IS THEN BETTER TO MANUALLY EXTRACT THE REPEATS AND
TO ALIGN THEM. INDIVIDUAL REPEATS CAN BE RECOGNIZED
USING DOTTER

\ about need help? learn by exatnple /
input _mmgukh__mmguhh__m_omcamm RS _i =l 839_6_

V|5 L

SCOre range; -52 o 143
gray scale: 78% - 33%

il 1
! I
K|

J

Choosing The Right Method

Source: BaliBase, Thompson et al, NAR, 1999

PROBLEM

PROGRAM

METHOD

ClustalW

Clustalw

e

e

MSA

QD

DIALIGN I

DIALIGN II




Examples of Mistakes

Playing With Blocks: Mbh

Basic — Hel: L Wole)a] BT

BEimer . ===~

Mbhl SNILERNKARDLALAIRDSER 3 AQVEIITDGEEPAEMIQVLGEK
c-Myc HNVLERQRRNELKRSFFALRD Lk B VILKKATAYILSIQADEHK
TFE=-3 HNLIERRRRFNINDRIKELGT 12 NEGTILKASVDYIRKLQKEQQOR
E12 NNARERIRVEDINEAFKELGR 124 TELLILHQAVSVILNLEQQVR
MycD ATMRERRRLSKVNEAFETLHR 10 PEVEILRNAIRYIEGLQALLRD

L "maype"-——— 5. de—
"maybe"——— 4-12

Figure 2. Evaluation of block alignments involving Mbh1 using the MACAW program (Schuier et al.. 1991) as

I except thatt
MACAW scores

scond block for c-Mvye are
tike mivhe " depending on how
the block compares o a
block. where successive columns of p r-Te ¢ tnmmed ofl. For the second block, all MACAW
evil ns were “no’L so that the mber) is reported. Prendergast and Zilt
reported tha 12, ascore of P=1 was obtained.

wp sizes trom 4 1




Playing With Blocks: tRNA Synthases

Motif 1 Scrambled set
ZCCLYS 194 IRQFMVNRGFMEVET|?Z 283 |L|RNMFIETSTLDRV|K
YSTLYS 257 IRRFLDQRKFIEVET|®P 42 |L|DTIDEAALVYPHV|K
ZCOASP 148 VRRFMDDHGFLDIET|P | 137 |L|AETLRTEFCQNGI |K|
RATASP 206 FRETLINKGEVEIQT|P! | 210 |L|RTNLQAKFLAQFG K|
YSTASP 258 FREYLATKKFTEVHT|P| | 205 |L|{TFRPTDLNKKESY|K|
ECCHIS 29 LKNVLGSYGYSEIRL|P| | 56 |L|ARVHEAWLLQLRL|K |
EAMHIS 80 IICCFKRHGAEVIDT|P 276 |L|LEKRYAFPGKAKR|K
YSTEHELG & g0/ cmT mmnmoanuqim 163 |L|KALELGKLLKLSR|K
ECOPHE 132 EI.EDDYHNEDALNI|P 278 |L|TRVWAKHIGNDAT | K
MITPHE 91 EPVVTTMENFDSLGE |P 346 |L|TKFNQAARDDEEG|K
¥STPHE 253 QYVETGEWNEDALYV|P 370 w_pmbmﬁmmmmqmmr_m
ECOASN 148 LHRFFNEQGFFWVST|Z| 268 |L|LEGAVARKLVVGF |K
/STTHR 367 LRTEYRKRGYEEVIT|? 479 |L|TAISDAEREEMST |K|
ECOTHR 281 VRSKLKEYQYQEVKG|P |FM 524 |L|LLKCKAWTLTQONN|K
ECOPRO 57 VREEMNNAGAIEVSM|P|VV 89 |L|DNLRGQAAGMAQR|K
ECOSER 181 LDLHTEQHGYSENYV|P 206 | RAVQVAYFPKSVL | K
YSTSER 196 GLQFLAAKGYIPLQA|P| 336 |L|VHQGKAMCYQLNN|K

Figure I. Comparison of a block derived from aminoacyl tRNA synthetase sequences to a block constructed
from scrambled sequences.

(A} Motif 1 from Figure 3 of Eriani et af. (1990). using their criteria for strictly and strongly conserved regions.
The sequences in bold tvpe show the inttial alignment from their Fig. 2. {B) A block from scrambled sequences
with average searching strength found by the MOTIF program (Smith et al.. 1990) in the randomized
synthetase sequences. The position of the first residue is indicated for each segment. The single-letter code for
the amino acid residues 15 as C.Cys: D. Asp: E. Glu: F. Phe: G. Gly: H. His: L He: K. Lys: L. Lew:
M. Mer: N, Asn: P, Pro: Q, Gin: R, Are: S, Ser: T. Thr V. Val: W. Trp:and Y. Tyvr

Playing With Blocks:RTase

=S T VEELDLS., .EDET 57 DLINSPLNCSGNIYS 151, LTDENDDYV
x + - x k& kA ®
~~-Motif A--= 17-87 Tt e I et St o S—65 . —=Motif C=
“ * ¥ « - x KR ok kw kK
2PB GLSYEGF P2 DXPII.FIDGGIHAREWIAPSTVTYIV 35 AYTFTDDRLW

Figure 3. Alignment of ESTI and Carboxyvpepuidase B (CBPB) with
RNA-dependent RNA polymerases using the procedure of Lunbiad

45 GVIW.NAS

188 GSVL. .GC




Conclusion

The Best Alignment Method:
eYour Brain
«The Right Data

The Best Evaluation:
eYour Eyes
«Experimental Information (SwissProt)

What Can | Conclude:
«Homology=> Information Extrapolation

How Can | go Further?:
ePrositePatterns.
ePrositeProfiles.




