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Bioinformatic problem

o Biological question :

o Computer science answer :
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Bioinformatic problem

o Biological question :
How to define signatures of known protein families ?

o Computer science answer :
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Bioinformatic problem

o Biological question :
How to define signatures of known protein families ?

o Computer science answer :
Using machine learning algorithms!
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Protein families

@ Amino acid alphabet
— {A,RN,D,C,QE,GH,ILKMFPSTW)Y,\V}
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Protein families

@ Amino acid alphabet
— {A,RN,D,C,QE,GH,ILKMFPSTW)Y,\V}
o Protein sequence

>AQP1 _bovin MASEFKKKLFWRAVVAEFLAMILFIFISIG-
SALGFHYPIKSNQTTGAVQDNVKVSLAFGLSI...

F. Coste, G. Kerbellec (IRISA) Protomata-Learner Rennes, 3 décembre 2007 5 /53



Protein families

@ Amino acid alphabet
— {A,RN,D,C,QE,GH,ILKMFPSTW)Y,\V}
o Protein sequence

>AQP1 _bovin MASEFKKKLFWRAVVAEFLAMILFIFISIG-
SALGFHYPIKSNQTTGAVQDNVKVSLAFGLSI...

o Protein data set

AQP1_bovin MASEFKKKLFWRAVVAEFLAMILFIFISIG-
ALGFHYPIKSNQTTGAVQDNVKVSLAFGLSI...

AQP2_rat MWELRSIAFSRAVLAEFLATLLFVFFGLGSALQ-
ASSPPSVLQIAVAFGLGIGILVQALGH...

AQP3_mouse MGRQKELMNRCGEMLHIRYRLLRQALAE-
LGTLILVMFGCGSVAQVVLSRGTHGGFLT...
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Protein family & Natural selection properties

o Common function
@ Common topology (3D structure)

o Common signature
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Pattern of the zinc finger protein family

ZBT11 ...Csi..CgrtLpklyslriHmlk. .H...
ZBT10 ...Cdi..CgklFtrrehvkrHslv. .H...
ZBT34 ...Ckf..CgkkYtrkdgleyHi ..H. .. . .
grETTrraateyEirg Zinc Finger Pattern
X x X x C-x(2,4)-C-x(3)-[LIVMFYWC]-x(8)-H-x(3,5)-H
x x
x \V/ox
x ZN x
X/ \x
X X
X X
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Characterization
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Significantly similar areas

o The first phase of the approach is based on the similarity in
protein sequences.

@ The problem is how to describe and modelize the significantly
similar areas.

@ And how to optimize the process of identification.

F. Coste, G. Kerbellec (IRISA) Protomata-Learner Rennes, 3 décembre 2007 9 /53



Similar Fragment Pairs Score

Significantly Similar Fragment Pair (SFP) :
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Similar Fragment Pairs Score

Significantly Similar Fragment Pair (SFP) :

S ————
i A !\

SFP : (A, f) s.t. w(fi, ) >0 DIALIGN [Morgenstern et al...]

w(fi, f2) : weight of a fragment pair = —logP(s, /)
P(s, 1) : probability for a random fragment pair of length / to have a
similarity greater than s

s : similarity of (f1, f2), I : length of fi and £,
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From a set of protein sequences P

... to a graph of fragments G
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For any sequence S from P

o We can break up S in w

and length.

fragments of particular positions
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The graph G where nodes are the fragments of P
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The graph G where edges shows the similarity level

between fragments
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PLMA block

Definition

A PLMA (Partial Local Multiple Alignment) block is a significantly
similar set of fragments that testifies a characteristic area in a set of
biological sequences. It's a connected subgraph of the graph of
fragments.
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Weak or Strong consensus ?

o A pathwise connected involves a weak consensus by transitivity

Vs

\
/
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Weak or Strong consensus ?

o A pathwise connected involves a weak consensus by transitivity

Vs

\
/

o A clique involves a strong consensus

/
'
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Incompatibilities between SFPs

o Preservation
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Incompatibilities between SFPs

o Preservation
: (1 e 30
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Incompatibilities between PLMA blocks

o Interference
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Incompatibilities between PLMA blocks

o Interference
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Incompatibilities between PLMA blocks

o Intersection
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e
*

F. Coste, G. Kerbellec (IRISA) Protomata-Learner Rennes, 3 décembre 2007 19 / 53



Incompatibilities between PLMA blocks

o Intersection

T
e
*

o Allowed
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Preservation property of a PLMA block

For each pair of aligned positions P1 and P2,
There exists an SFP that aligns P1 and P2.

Ii||||| s
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Generalization
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PLMA blocks merging

Characterization stage — Partial Local Multiple Alignments (PLMA) :

Maximal Canonical Automaton
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Gap generalization

L
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Transitions used less than a given quorum are treated as gaps :
(if not in an exception path)

Representative segments : sub-paths used more than quorum
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Characterization stage — Partial Local Multiple Alignment (PLMA) :

Maximal Canonical Automaton
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Characterization stage — Partial Local Multiple Alignment (PLMA) :

Maximal Canonical Automaton
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Exceptions

Representative segment

W STIIFLY
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Exceptions

A more realistic result of the characterization stage :

Maximal Canonical Automaton
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Exceptions

Detection

Transitive closure over accessibility graph between representative
segments. Exceptions are edges between two representative segments s.t.
a path of length > 2 between them also exists.
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|dentification of informative positions

o Representative segments : average conservation of sub-sequences

(BLOSUM)
o lIdentification of actual important physico-chemical properties

Likelihood ratio tests...
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Testing expansion by likelihood ratio test

P : multiset of amino acid at a given position
G : smallest group containing aa of P

2 : amino acids alphabet
A¢, Ay : thresholds

@ Expansion P — G

L a "
Reject if LRg/p = —2 = <E€—PP> < Ae
P

@ or else Expansion P — ¥

Reject if LRy )p = — = (Z pa)" < As
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Demonstration
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protomata-learner.genouest.org

Protol irefox

Learner Parameters - Mozi

Fichier Edition Affichage Historique Marque-pages Outils Aide

< - - @ (3 [ hipiprotomatadeamer.genouest.or/

Protomata-Learner version 0.07 ( warning : Beta version )

Protomata-Learner documentation

Examples data

o —
& Emai (optionan I

Partial Local Multiple Alignements (PLMA)

Sequences
Adice : reGuce the redundancy i your setof sequETIces, fof sxample uss the program decrease redundancy at Expasy.

& Upload your sequences file (FASTA)

Parco

Or paste your sequences
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Viral nucleic acid binding Clan

Cacla_t4. fas |

Viral NAEP. fas

>Q0Z123 | VR ORNY

>Q04580 YNER_SHVE

DFINERGL

OVRCERYNPGPYE X LDO L PCVE R ESVINDVE DY TFHETGYP

>P16654 | VNEP_PVSR

MKAERLEMLLL C¥YRLGYILPYDWCIETT: T TGRCVRCTRY.
ISENFKWVTFTRGUSH

Q00572 | YNEP_HELVS

m; L TP TP IVEN IYIMRAFPKL Y ILRE

ERCYRVYPPLEFSKKCONRTCYE 615 THIKVADF [KVGYTEYTPHE GENE[]
B27336 | VNEP_LSY

ey XSSETIDTNDIALKRTIVLOLLSATERDICTY ILITTS
SHIVGL TGRCE INTHVANYIDHS
VIEVIPYISPHRGOFYLRPK
Q01657 | VNEP_BVMG
JKDVTKVALLT,

ISIARCHRC

TAECAGR
BT IO 7B TS TIVRVAGE TDE GUTEV TP SRR

Teirass |VNER_CVE

MOV IVKML TLRKFVEQGNYCE THLCYDI YKRAFPRSVNKGRSS YARRFRALELGRCHRCT

RYYPELFPE SRCDNRTCVEGIS YNSKVRDY ILUGVTEYTRHE GYNF

YB22625 | VNEP_CLY

WRERKLRKOLEDT INITIAKI TARCERC

T: TEN o

LLIKSLKL
>067698|167698_SVIRY

MHTYDFNFLACL 0EAQRNL P SDVRTS VML SSASFKT

e TSRASTDCLHYRE GRAKL QLILDOL

>U571DZIEE'J7D2_BVIRU
HDFNLL GCLHFS QPPL T
RYNECE THE GPAKL IENDT

LYIRALEL
>QB0EVE | 1GIXVE_SVIRY

MBRYDFNLLACLEFSKPTLENDVELI IYNLTLNSKEL
RYGRCFTICGALLEANHVCKLFTTRSNSOCL SYIHE 6P AKLYAERSFRKS SFAE L MRNIL

QLMELYE.

>067694 | 167694_SVIRY

TP UDFNILCCLHFAKPF IR ODLKAHLFF TCYNECKLYRTARENKPFLOTSK CAQRERAK
I THE GPAKL LIESOL

QTTELF QNRKA]
>U6T662|167662_SVIRY
IILLI:DLHFSKPTLPLELKL‘{IYII‘LAAPNLLLGF.KMLD]!KFFDETSKDMRRKAK

MFSKTuFURESmIKURT\’RRLLRAIFKLHD!KNEVﬂVID LIVUKIVCORTGASKYARAR.

2641484 |D41454, SVIRY
{TLLL GVHRLGYVLPVE LCYNIISL SAOPTSRORSTYGRRRARS [GREVECIR
VYPPICNSKCDNRTCRE GISPNYNVYTE IRGUS

PG YF TTRCD GKTCRP GLS ARPDLLEF TGTDLOVRSE. RYNECE QLILNDL
>n33n24maan24 SVIRU ELMKLENN
FEIAYLISTRAGREL TAAGRCHRC _SVIRU
’PTVE TIKCDNRS CVR GISYNVRVSASR
>nn9491mn9491 SVIRU YNRCFDGGAVLIDDHOCKYLTSRAOSIVLTY IEDDIL

VIETLEL
>U90EEG | 190EES_SVIRY
IEPHDOS E: L URRPIRERVCE SOTSPYSHOTIS RS
HORPDYSRL TEP ILLALSVLIFLERD

s
LCSASTSERLALLRE GPIRSLTENP TNARARHFL AMELLDBR

A1

SEnacs . Garla 04 fas (I‘H danental)

0TV_P23 . fas

066245 | 166245_9CL0S

MONTSGQTE TATTDVEP! DFLOKMNPIIII

RARL.
IFATDLVMYTKEROLATDLAAEREKTE] TPETYET

DYGDNEETS SEYPY SLSVSGGVLREREE T
7030358 | 4SD758,_SCL0S

EFLRKMPLIII

MDTSGOTF NTAST

RARL.
MFATELVL

SVODNEDT S5 YEYSLeVS0OLAE T
066258 | 166256_9CL0S

BT HEwscs | Wiral WABP fas {Fundan

TSVNLSDE FFLRKMPFII
RART
MFATDL VHHTKE: KTR
DVGDNEDTS SETPVSLSVSOGVLRERHL T
BT s GV BET fas (Firdanentaly ~---RIT
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protomata-learner.genouest.org

Protom: eters - Mozilla Firefo:

er P

Fichier Edition Affichage Historique Marque-pages Outils Aide

< - B - @ (3 [ hipdprotomatadeamer.genouest.or/

[-[B]

& Description of your request

Vi nio_aor_bnng
& Email optional) oo kerbeIo@ BT

Partial Local Multiple Alignements (PLMA)

Sequences
Advics : reducs the redundancy inyour stof ssqusncss, for sxampls Use the program decrease redundancy at Expasy.

& Upload your sequences file (FASTA)

Parcou

Or paste your sequences

Q02123 [VNED_DODHY =
x TAVEIVCRERLDPT
ISWNYOVEDYT

HET
>P16654 | VNBR_PVSE

MKAERLEMLLLCVYRLGYTLEVDVCTKI T8VAQVSVQORSTY SCKRRARS IGRCRRCYRW
YPPVCNSKCDNRTCREGIEPNEKVVTE IRGREN

& gequence type Proteins (7 DNA (™ DNA (with coding regions) (
Paloma parameters
A Fragmenis simiarity threshold

i Consensus K

& Minimum fragments size

& maximal fragments size 5

Protomata-Learner
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process Is running

B2 Protomata progression status - Mozilla Firefox x
Fichier Edition Affichage Historique Marque-pages Outils Aide &

@ D@0 R L ge [-[®] [G] &)

The program is running ...

Running the job Protomata (id 1276521)
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Results of protomata ordered by quorum

temDiscovery

Eichier Edition Affichage Historique Marque-pages Outils Aide
G- - @ L (3[R hapsgenoweb. 1. overy/PROTOMATAform_resultats.php’ | ~| b |
Goto quorum > 21147
Pr 1 quorum21
A E
K A
¢ C a v
. IS 1: F|A|K A F 1 E‘ ? g R H [E) ?
START 39,1461 olc Mk R|a|K vic P c
el ss|8]% R oLt K G
- T QR LR |y ([~ |Y NI Y
Y Y R R 5 - W
v v

View protomaton : JAVA applet PN

G format SV format

| View alignment : JAVA applet PNG format SVG format

-

Save with
Pr 1 quorum14
o

Sl e C aln ¥
wln Tl o, R LI
S I O Y L O R A L LA Y
R REEE M
K 5 s v

View protomaton : JAVA applet PN

save )

G format SVG format

| View alignment : JAVA applet PNG format SVG format
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Quorum of 100%

Fichier Edition Affichage Historique Marque-pages Outils Aide
@ - -@ {1} | ® htpigenoweb. 1 overy/PROTOMATA/affichageDot. php?fi | ~| B> | |

ZaRiener - .

4

Find

K a A £

c c A F
BlEalc)al; RERER alBl e C

ala|m|k|f|r]alk vic|p 4 END
s R afL|tL K|l
Tls|slalr NN N
Ty R RIR w

v M
@] Antialiasing

F. Coste, G. Kerbellec (IRISA) Protomata-Learner Rennes, 3 décembre 2007 36 / 53



Quorum of 2/3

hd Mozilla Firefox
Eichier Edition Affichage Historique Marque-pages Outls Aide
@ - -@ {1} | ® htpigenoweb. 1 overy/PROTOMATA/affichageDot. php?fi | ~| B> | |
-ZGRViewer - r A~
i
Ny
=4
-+ Fina
|
@349 3
Fle| |a
dele| |&
STl R[]k
K QfP|C|R
IS B RN e B A P NE H
F s|R| |7 N tlala of [a
Q S R vI|T v N|R FLa |k a F ! 11|c R H E F
Rvi M SSQCMKRRAKQLL‘,CPKEC
S v T s|s|Q|R L RIvIN Y v R ¥
Y R R w
M : riatiasing
R v s
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Partial Local Multiple Alignement view

A Mozilla Firefox
Fichier Edition Affichage Historique Marque-pages Outils Aide

@-»-¢ {2 [® hitpisigenoweb. 1.
-ZGRVierver -

ra~
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Antialiasing
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An exception

& Wozilla Firefox

Fichier Edition Affichage Historique Marque-pages Outils Aide

@-o - {1} | ® htpigenoweb. 1. overy/PROTOMATA/affichageDot. php?fi | ~| B> | [[G]+| doodle
ZaRiener - Cog
e S = E—r— o e T——— M
L
%eq,ls Q67698|057698_oVIRY L2 1.43 15 = nkp 12 FTGT 115 #SKCAARRRAKRYNRC ®
Q
Eeq,161Q67702\Q67702,9VIRU 16 (143 )16 nkp 5 » FQav L6 mSKCAKRRRAKRYNRC
Seq_17:Q8QXWE| Q8QXWE_IVIRU } 17 (103 )17 ke 7w FGT |17 hsKCAARRRAKRYGRE find

Eeq,lB‘Q67694\Q67694,9VIRU 18 o143 )18 & nkp 18w FLGT 18 RSKCAQRRRAKRYNRC
%eq,lé}Q67662\Q67662,9VIRU 19 (12318 4 ke 19 4 raot |19 esicanrRRAKRYNAC

Seq_20:Q8QXVE| QBQXVE_SVIRU } 20 w142 )29 4 nkp 29 & FRGR ——20 mSKFAMRRRAKRYNRC
Seq_2 1:09QEE6| Q9QEES_SVIRU } 2L (1139 2L+ ssR 2L » viGS 2L RSRSAVKRRAARLNYC ) amaiasing
- b e s b e EPOL ——L e SNYAKRRRARRLGRC

F. Coste, G. Kerbellec (IRISA) Protomata-Learner Rennes, 3 décembre 2007



Quorum of 1/3

& Wozilla Firefox

Fichier Edition Affichage Historique Marque-pages Outils Aide
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Alignment view of a weak concensus result

& Wozilla Firefox

Fichier Edition Affichage Historique Marque-pages Outils Aide
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Alignment view of a strong concensus result

& Wozilla Firefox

Fichier Edition Affichage Historique Marque-pages Outils Aide
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A deletion

& Wozilla Firefox

Fichier Edition Affichage Historique Marque-pages Outils Aide

@-o - {1} | ® htpigenoweb. 1 overy/PROTOMATA/affichageDot. php?fi | ~| B> | [[G]+| doodle
-ZGRViewer - r A~
) e
N
R = 1.139 -8l sy 2 a
14 14 14 14 14 1 &
NLLCCLHFSKPSLPNDLKTLLFR — 30,32 TSCKL 38,33 RRLLD ——14 4 nkpr +
FLACLQFAQPNLPSDVRISIYM 22 (30,22 1%+ asRkl +—2»( 33,23 )12 »RksQQ —2>4 NKPF -
find
NLLCELHFSQPPLAKDLKEFIFS 8w 30,32 15— pcckl —28-»("35.38 )18+ rRTNQ —254 NKkPF !
NLLACLHFSKPTLPNDVRIIYN 27 —w( 30,32 1w NSRKL |—27w( 35,38 )»——wRKAQQ /4 NKPF -
NILCCLHFAKPFIPQDLKAHLFE  ——18m("30. 32 18— Neckl +——28m(T35.38 18— RIARE 184 nkpF !
NLLCCLHFSKPTLPLELRLYIYM — — 13 30..32 13 PRILLL 19 38..38 19 RKMLQ 13 NKPF 1
[ Antialiasing
MLLCCLHFSPNHLPKDLQILIFS ——22 @ 20 o oveekL 4 20w opmisE 20 o kP 2
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The same in Clustal-W

File Edit Select View Format Colour Calculate  Help

El 110 20 50 140 150 160 70 T80
Ws[IVCRSELDFINER i
iR L s - MAQYS o~

KPNTP\/.VKELKssﬁ\ \DTQ.MDE LKRR

I

Q9GEES| QIGEES_SVIRY/1-222 LHQRFDT S R LOABRDRTQH

Conservation

Quality Bialnenion ol 'II LI.I-I. e |

Consensus

Sequence 21 ID: Q3QEEG|QIQEES_IVIRU Residue: ARG (154)
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An insertion

& Wozilla Firefox

Fichier Edition Affichage Historique Marque-pages Outils Aide

@-o - {1} | ® htpigenoweb. 1. overy/PROTOMATA/affichageDot. php?fi | ~ | b | [G]~|doodle
26RViewer - A~
a0
e N
=4
—— &
4 b-VCGSKCDN 32—+ KTCRPG - 7 —+ LS
. / /
- NYQGARFRARIIGYCYDC 12 A YRVYPP 10 b ICNSKCDN 2w RTCRPG =~ LS
Fing
/ N
%} SYQGARFRARIGVCYDC L3 [ YRVYPP — = F L VFTTRCDG —L—+KTCRPG | 5 —+ IS
4 1
4 ¥ SRYARRRRALQIGRCERC o g - F 1 e VFTKRCDG L ITevee NS |5
1
0,4-STYGRKRRARSIGRCWRC — P ARVSPG - T 8w VFTIKCDN ——2 - RSCVPG - IS
1 8
L -SNYAKRRRARRLGRCVRC ryRLWPP T - L 3 PFSKKCDN ——>—p RTCVPG |2 s
3 ] Antiatiasing
7 4SKYARRRRAKSIARCPRC g - T 5w VFTTRCDN ——>—# KYCVPG 2 IS
8 5
2 4SKYARRRRAIAAGRCHRC —— (P YRLWPP 5 & PEISRCDN ——E—#-RTCVPG —© s
3
% STYARRRRARSILRCERC s rFRCAPG & VFTKNCDT 2 KTCTPG 2 IS
5 4 SKYARRRRAISIARCHRC - = YRVYPP »-VCNSKCDN ——2—#- RTCRPG ——2 IS
9
I —— e YRVYPP —— P A TR R VS o T

o o
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The same in Clustal-W

File Edit Select View Format Colour Calculate  Help

QU21 23 WNEP_POPMV/1 =123
PL65541 VNBE_PVSP#2-53

Q3 QXS] QRONVE_SVIAY/1 =127 L
Q9GEES 0 GEES_3VIRY/1-222 HILNSFER | L LA

Conservation ' !!! ! ! !! ! . !! !
Quality Bialneaiion il 'II LI.I_I. el WETH. -‘

Consensus

Sequence 21 ID: Q@QEEG|QIQEES_IVIRU Residue: ILE (186)
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Zinc finger motif

& Wozilla Firefox

Fichier Edition Affichage Historique Marque-pages Outils Aide

{1} | ® htpigenoweb.

RARSIGRCWRC
RALQIGRCERC
{RAKSIARCPRC

RARRLGREVRC -

s

Next
\RARSILRCERC

(RAISIARCHRC

{RAKSICREPRC

RALELGRCHRC

RARSIGRCWRC

Antialiasing
RAARLNYCYKC

SRARIIGVCYDC L grkckviN-|

FRARIIGVCVDC

“RARIIGVCVDC ERKC|

RAKRYNRC] = DHVEKLFT 13-

RAKRYNRC i GHRC i

RAKRYGRCFDC e nvekLer 17y

R kRYNRCEFC 18
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protomata-scan

2 PROTOSCAN - Mozilla Firefox
Fichier Edition Affichage Historique Marque-pages Outils Aide

G- - @ L (3[R hapsgenoweb. 1. hing/PROTOSCAN/index.php?file=/web, | ~ | b |

--PROTOSCAN -

-- BETA VERSION --
8 T oproa)
Your XML file of pr

i scores matrix (% Select a default matrix | Blesumd2_plus4_inv.mat_v[ (" Upload your matrice file

The sequences

& search within a (" gatabase oral_Personnal sequences

& pata bank swssprot -

Scan

& score threshold (" default WA threshold (% Define an other threshold

& Enter your threshoid

Start the scan

For any problem or any question don't hesitate to contact the Webmaster

\\zr XHTMLL
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scanning databases

[ Protoscan progression status - Mozilla Firefox

Eichier Edition Affichage Historique Marque-pages Outils Aide
E-o-@ U @R 1. ge. andfile=Protos | ~| b | [[G]-]

The program is running ...

Running the job Protoscan (id 1276528)
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results

R4 WAPAM result - Mozila Firefox [=[=]x]
Fichier Edition Affichage Historique Marque-pages Outls Aide
@ - -@ {1} | ® htpigenoweb. 1 hing/parser_xml.php [~]®] <)
F— = e
g
o e e Era
S pamumsecuoncos ongn: [
Result 11023 of 23
e ——rr—
Iaum Chramasoma lswrana
[beginfend [cost equence fenam
i |Frs27aiceen_soiic Ginding protein 14 ~Solanum heopersium (Tomato) (Lycoparsion esculenum)[pke |0 |0 [0 || WAAAAMALSSPSFAG .. INNAWAFATFVRGK |[285
b [Prezrsicezs souc binding pretein 1, ~Solnum hroparsizum (Tomate) (Lycapersian szeuknum) ke |0 |0 [0 || WAAATMALSSPSFAG ... INNAWAFATNFVPGK |[265
b [preersiceze soue binding protain 3A ~SoBnum yeoperscum (Tomsto) (Lycoparsion ssouknum)[pws_ |0 || |[0 || WAASTMALSSSTFAG .. NNNAWAPATFVPGK|[267
[ [prazrricezr sovic binding proten 38, (Lycoporean ssoupnum[pue_ [0 o ||p||MAASTMALSSSTRAG . NNNAWAFATNFVPGK [287
s [COTAI_taniAE (ean - (Amarcan mastoden) pu= o o | ||sFscLosaroooon: .. aLicLeararearn a0
b [Pocawaicot At TvREX Collmgen abhart 1) chain - Tymmnomure rex (Tymant lzard ki) o= b o b |eAToarcinaarare . xxxxxxavvaLraan 570
[ [Pes1541001 A2_1AMAE Golagen apha 2) chain -Vammuta mercanum (A merian masiadan) pus oo |l |lasbasvarvarace .. ocaracrsarvak s
s [P531531002A1_WAVAE Gollgan =bha-t ) chaim - bammut amerianum Amsrian mstodan) pu=_|p o | |[aerecvariarroen .. cooaasarsarace [ses
o [o4s085iC¥8_ERvTA Cytochror b - By tmrmreus (Tararsana boa) pu= o b P |[veroouiirsiiey . wiacwiemnmaon [art
o [FEA_WELPO inte medinte ol pomats (faman anail [Edble snal] b= |o o lpp |[rsxistrveeecnas . aoncamoursicue  [sst
11 [01991 GIMATH_ALLGA Vitumes K - Alsmnda catranis (e bow slamanda) fuz= b o b _|[meAcnvioronsea . wyinmeinoAnaa  [sos
12_|[P14131PCS K5_RAT Proprote n converiass subtisin kexin type 5 precuror - Fattus nomegieus (Rt pu=_[p o |pp_|[vowcwashecrronn . eooeLevooesvsva ey
13 _|F22625/WHEP GLV 11.6 KDa protain - Gamatin Btant vis GLV) v |0 o |pp_|[vReRkLRraLeDLPR . OLLEFGIDLCVRSK 101
1+ |[F379921vBP_0VB 12,8 kDa protein -Chiymanthomumviue B (0VB)] o= o o | |[vovwimiiakeve - cwovevienrevee o7
B _HELVS 126 hDa prtein - Helonium vins § (HelVs) b= ]o o |[MOKANKANVVLSLGS . KnGVTEVIPRPGNE 110
16 _|P273seIvHEP_Lov 16 kBa porein Ly sympiomiss vins (L5V) pu=_|o o | |[vevweawkeutevay . rwisrrircaryLark 140
17 [coz1231uNBR_POF WY 14 kD protein - Fop ar mosai vins (Eatrs ATCG Puzrs) (F ) pus o o |l |[wunumkviackours . rsTrraYaYRvGHKT 123
15 [0015871UNBP_PVMG 12 kDa protain - Potato vins M (stmin Geman) (PY M) pus o o | |[vkovikvatimman. cvieviesvinkre o8
15 |[F126541VHBP_PVSP 10.7 kDa protein - Potato vive © (eirin Perin] o= b o b |[vkaemiemciiovva . seurkwTrRGwen |oa
[eo SHX 147 kD protein - Shalo vius X (SHVR) pus o o llp_|[weProiucicotnrs . aLmmomaksie. rzs
[ [pPscmATR DOLLA Matumss i - Dolchos kb b (Fek bean) (Labib pupusus) pu= | o | _|[weavoavicianshy . wriorranorvie |sos
[z |07 o AT CHIUM bstumes - Chirephin umbalata Ppsssaua) pus |0 o |0 |[veerkAnceLoRsax wvipicmoisnie  |son
[es [F17530/MBP_PWIR10.7 KDa prote - Potate viue M stmin Russian) (PVM) o= o o I |[wkovikvatcmman . eovieviesvmcae |ros
Back & Resulis per page 1500 MNext
- e
= ] S yaimum soquonces ongn: ]
Result 1 1023 of 23 =
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Conclusion
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Conclusion

o New sequence-driven algorithm

o Bridging the gap between Multiple Sequences Alignements and
Pattern Discovery and beyond ...

o Web interface
o Let's play with all kind of data!
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