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Annotation fonctionnelle ~expérimentale~
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Annotation fonctionnelle ~bioinformatique~

A Définir la liste des protéines contenues dans un génome

A Assigner des fonctions PUTATIVES par des méthodes
de bioinformatique

YBas®e sur | 6analyse des s®q
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Annotations baseées
sur | 6analyse de | al/ s®qu

!

Séguence primaire

A Rationnel: si deux séquences présentent des similarités au niveau de
leurs séquences primaires => sequences homologues => fonctions
similaires héritées de leur ancétre commun

A Deux séquences sont dites A
homologues si elles possedent un Ancetre commun
ancétre commun

A Léoexistence doédun "
est inféerée (dans la majorité des
cas) a partir de la similarite

partagée par les séguences




ATTENTION: Homologie , Similarité

ALdbhomol ogie ndest pas quantifiabl
I Deux séquences ne sont pas a 50% ou a 75% homologue
I Elles sont homologues ou elles ne le sont pas
Y Raisonnement binaire

A La similarité est quantifiable
i Deux séquences peuvent étre similaires a 50% ou 75%
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Séguence primaire

Y Recherches dans les banques de séquences (nr, ref_seq, SWISS-PROT,

etc.) simil
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Annotations basées
sur | 6anal yse de

Séguence primaire

>|:|1:EEII-IP 064445, 1| m red-sensitive opsin [Homo sapiens]
Length=264

GENE ID: 59546 OPNILW | opsin 1 [(cone pigments), long-wave-sensitive
[Homo sapiens] {(Ower 10 PublMed links)

SGoore = 711 bits (1834), Expect = 0.0, Method: Compozitional matrix adjust.

Identities = 347/364 [95%), Positives = 355/364 [97%), Gaps = 0/364 (0%

Query 1 MagWmsLRLAGRHPQDEYED S TSR IFTY THENSTRGPFEGPNYHIAPRIIVYHL TSV - &0
MalOWmsLORLAGRHP QDS YED S TS IFTY THSNATRGP FEGPNYHLAPRINTHL TH VI
abjet 1 MAlQWSLORLAGRHP QDS YED S TSR IFTY THENATRGPFEGPNYHIAPRIVTHLTAVIMT &0

Query 6l IFWIAAVEFTNGLY LA THEFEELEHF LW I LV LAVAD LARTYIASTISVYNOVYGYFY 120
IFYY ASVFTNGLYLAATHMRKFRELEHFLEWILVNLAVADLARTYIASTIS+VNOY GYFV
abjet 6l IFWTARVEFTNGLY LA THEFEELEHF LW I LV LAVADLAETYIASTISIVNOVWAGYFY 120

Muery 121 LGHPMCLLEGYTWALCGITGLWILATTSWERWMVVCKE FCNVEFDAKLATYVGIVFAWVIL 150
LGHPHMC+LEGY TWSLCGITGLWI LAT TSWERTHVVERF FCNVEFDAKLATYGI FAT+HI+
dbjert 121 LGHPMCVLEGY TWSLCGITGLWILATIISWERWLVVCKPFGNVEFDAKLATVGIAFAWIWS 150

Query 151 AVWTAPPIFGWSEYWPHGLETSCGPDVFIGISYPGVOSTHIVIMYTCCITPLTIIVLCYL 240
AVIITAPPTIFGARYWFHGLETACGPDVFSGISYPGVOAYHIVLMYTCCT PL IT+LCYL
abjet 131 AVWTAPPIFHISEYWPHGLETACGPDVFRGISYPGVOSTHMIVIMYTCCITIPLATINLCYL 240

Query =241 OVWLATRAVAE)OKESESTIKAEKEYTRMYVVHFLAFCFCWGPYAFFACFARANPGYAFH 500
IVTLATRAVAKQOEESESTQHKAEFEVTEMYY VY  A+C CWGPY FFACFAALWNPGTALFH
abjet 241 OVWLATRAVAKOEEESTIKAEKEYTRMYYVVMIFAYCVCWGPY TFFACTARANPGYAFH 500

Query 301 PLMAALPAYFARGATIVNPITYVFMNEQFRNCILOLFGEENDDGIELISASETEVIEWIS 360
PLMALLPAYFAKSATIVH P+ IV FMNEOFRNCILOLFGEEVDDGREL3SASKETEVISVIES
dbjct 301 PLMAALPAYFARIATIVNPVIVVFMNEQFRNCILOLFGEEVWDDGAELISARKTEVISVES 360

Query 361 WSPL 364
WiIPA
Fbjet 36l VEPA 364

a

s®qu



Homologie ou similarite ?

A Deux séquences sont dites homologues si elles
possedent un ancétre commun

ALdbexi stence doédun anc®°tre co.
la similarité

A Seuil pour les proteines:30% doi denti t ® su
longueur de 100 AA'Y homologie entre les séquences

©Guy Perriere



Similarité sans homologie (1)

ALa similarit® ndest pas toujour s

i Convergence ou simple hasard pour de courtes séquences
(quelques résidus)

Positives = 22/33 (66%) , Gaps = 3/33 (9%)
Query 30 SQ AK/ ' (SF TKMKRAVA -- WH 60

+ + + +++ + +

Sbjct 107 ™ -E KS ©'SFLRG RFNVNRYR 138

©Guy Perriere



Similarité sans homologie (2)

A Existence de régions de faible complexité (régions riches en quelques aa.,
cas de la fibroine [GSGAGA],) :

A Présentes dans 40 % des protéines.

APeuvent r epr ®s &rdutetal dep nésdgsyAa; Glyl o,
Ser, Glu et GIn).

>0i|8572061] gb|AAF76983.1|AF226688 1 fibroin heavy chain Fib - H[Bombyx mori ]
MRVKTFVILCCALQYVAYTNANINDFDEDYFGSDVTVQSSNTTDEIIRDASGAVIEEQITTKKMQRKNKNHGILGKNEKMIKTFVITTDSDC
EEDVLMKTLSDGTV/SYVAADAGAYSQSGPYVSNSGYSTHQGYTSDFSTSAAVGAGAGAGAAAGSGAGAGAGYGAASGAGAGAGAC
AGAGAGYGAGAGAGAGAGYGAGAGAGAGAGYGAGAGAGAGAGYGAGAGAGAGAGYGAGAGAGAGAGYGAASGAGAGAGYGQC
GSAAGSGAGAGAGTGAGAGYGAGAGAGAGAGYGAASGTGAGYGAGAGAGYGGASGAGAGAGAGAGAGAGAGYGTGAGYGAGAC
AGAGYGAGYGVGAGAGYGAGYGAGAGSGAASGAGSGAGAGSGAGAGSGAGAGSGAGAGSGAGAGSGAGAGSGAGAGSGAGAG
GAGAGYGAGAGSGAASGAGAGSGAGAGSGAGAGSGAGAGSGAGAGSGAGAGYGAGAGAGYGAGAGAGYGAGAGVGYGAGAGS
SGAGAGSGAGAGSGAGAGSGAGAGSGAGAGSGAGAGSGAGAGSGAGVGYGAGVGAGYGAGYGAGAGAGYGAGAGSGAASGAG
PYVANGGYSRSDGYEYAWSSDFGTGSGAGAGSGAGAGSGAGAGSGAGAGSGAGAGSGAGAGYGAGVGVGYGAGYGAGAGAGYC
SGAGAGSGAGAGSGAGAGSGAGAGSGAGAGSGAGAGSGAGAGSGAGAGSGAGAGSGAGVGSGAGAGSGAGAGVYGYGAGAGVEG
¢ 25 LI GNES
AGAGSGAGAGSGAGAGSGAGAGSGAGVGYGAGYGAGAGAGYGAGAGSGAASGAGAGAGAGAGTGSSGFGPYVAHGGYSGYEYA
AGSGAGAGSGAGAGSGAGAGSGAGYGAGVGAGYGAGYGAGAGAGYGAGAGSGAGSGAGAGSGAGAGSGAAGAGSGAASGAGA
AGYGAGAGVGYGAGAGSGAASGAGAGSGAGAGSGAGAGSGAGAGSGAGAGSGAGAGSGAGAGSGAGSGAGAGSGAGAGYGAG
GAGYGVGAGAGYGAGAGSGAGSGAGAGSGAGAGSGAGAGSGAGAGSGAGAGSGAGSGAGAGYGAGAGAGYGAGAGAGYGAGA
SGAGAGSGAGAGSGAGSGAGAGSGAGAGYGAGAGSGAASGAGAGSGAGAGAGAGAGAGSGAGAGSGAGAGYGAGAGSGAASG
PYVANGGYSRREGYEYAWSSKSDFETGSGAASGAGAGAGSGAGAGSGAGAGSGAGAGSGAGAGGSVSYGAGRGYGQGAGSAAS
RNVRKNCGIPRRQLVVKFRALPCVNC

©Guy Perriere



Homologie sans similarité

A Globine alpha humaine vs myoglobine humaine

Identities = 39/148 (26%), Positives = 59/148 (39%), Gaps = 6/148 (4%)

Query 1 MWLSPADKTNVKAWGKGBGAHAGEXAEALERM-FLSFPT TKTYFPH------- DLSHGSA 54
MLS+ V WGKVA +GELR+ PT FF D S
Sbjct 1 MGLSDGEWQLVLNVGKEADIPGHXQEVLI RLFKGHPETLEKFDKFKHLKSEDEMKAE 60

Query 55 QV KGHAXKVADALTNAVAHVDDMPNALSBDIHAHKLRVDPVNFKLEHCLLVTLAAHL 114
+K HG V AL + + L+ HAK ++++SC++ L+
Shjct 61 DL KKHATVLTALGGILKKKGHHEAEIKPAQSHATKHKIPVKYLQFISECHIQV LQSKH 120

Query 115 PAEFTPAVHASLBFLASVSTVLISKYR 142
P+F+++ KL +SY+
Shjct 121 PGD-GADAQGAMMNLELFRKDMANYK 148



Bangues de genes homologues

Banque Basée sur Contenu
ProtoMap SWISS-PROT Tous organismes
ProClass PIR/PROSITE Tous organismes
CluSTr SWISS-PROT/TrEMBL  Tous organismes
MetaFam Divers (10 banques) Tous organismes
SYSTERS SWISS-PROT/PIR Tous organismes
COGs Genome Génomes complets
HOBACGEN SWISS-PROT/TrEMBL  Bactéries et archées
HOGENOME SWISS-PROT/TrEMBL  Génomes complets
HOVERGEN SWISS-PROT/TrEMBL  Vertébres
RTKdb SWISS-PROT/TrEMBL  Recepteurs a tyrosine
Kinases
NuReBase GenPept Recepteurs nucléaires
de métazoaires
ABCkb SWISS-PROT/TrEMBL  ABC transporteurs

©Guy Perriere



COGs Clusters of Orthologous Groups of
proteins

COGs

Phylogenetic classification of proteins encoded in complete genomes

Chusters of Olrthy ogous Groups of proteins {COGs) were delineated by comparing protein sequences encoded in complete genomes, representing major phylogenetic ineages. Each COG consists of
individual protey or groups of paralogs from at least 3 lineages and thus corresponds to an ancient conserved domain.

66 genomes Unicellular clusters FTP Tuiial Eukaryotic Clusters FTP

38 orders Code Name Abbreviation

98 classes Seignce 1997 Oct 24.278(53381631-7, *

14 phyia BMC Bioinfarmatics 2003 Sep 11.4{11:41. VErsion A Arabidopsis thalicha ik
(thale cress)

Euryarchasota Aguificae Actincbacteria C Casnorhabditis elegans ;
Methanobacteriales Mth  |Aquificales | fAae  |Actinomyostales | Cgl Miu MIC Mle {worrm) e
Methanococcales Ija .

—_—— i ™ Firmi Drasaphila melanogaster
Halohacteriales Hhs Zrmofo goe rmicutes D (Bt fiy) g
T ———" Tac Tvo Thermotogales  Tma Clostridiales Cac
Thetmococcales PhoPab . Bacillales Sau Lin Bsu Bha H Home sapiens st
Archaeoglobales Afa Cpanobacteria Lactobacillales Lla Spy Sun —

_— Lastocales) Has) Mycoplasmatales | Uur hpu bMpn Mge 83
Methanopyrales Ilka ALYEOpASMAlales | JUr G Apn MIEE Saccharonyces cerevisiae

- Chroococcales  Swn Y sce
Mlethanogzarcinales Ilac (baker yeast)

Frofechacteria
Deinococcus-Thermss  |peudomonadales | Pas Sehizosaccharomyces pombe

Crenarchasota Dei o D _— | P fissi " spo

Thermantotess Fya —GMOCAceaes | Tha Enterobacteriales  Eco EeZ Eos Vpe Stv Bue {fission yeast)
Sulfolobales S50 [— Zanthomonadales  Xfa F Encephaliiozoon cuniculi cen
Desulfarococcales Ape Fusobacterales  Fru Vibrionales Yeh (Microsporidia)
- Pasteurellales Hin Pmu
Ascompeota Spirochactes Burkhalderiales Rso Upcoming eukarvotic genomes
Sacchatomycetales Sce Spitochaetales | TpaBbu Meisseriales Mime M o Oryza sativa
=i . o5t
Schizosaccharomycetales  Spo Campylobacterales | Hpw Hp Cle (rice)
Chiamydiae Caulobacteral c .
o i ; v ZArooaniaes = Arnaphales gambiae
icrasporidia Chlamydiales  CtrCpn |Rhizobiales AtuSme Bme Llo Q (mosquits) g
Apansporoblastina Emu Ehel el EptReo
Fan troglodyies
Z e pr
(chimpanzee)
Upcoming microbial genomes - |Canis famitiaris
W q cfe
Zenomes genera orders classes phyla {dog)




COGs Clusters of Orthologous Grou

Functional categories

proteins

Code |COGs |D0ma.i.ns |Descn'ption

Information storage and processing

psS of

245 10,572 | Translation, rhosoral strocture anc Functional categories
25 137 | RM& processing and modification AKLBDYYTMNEWUOOCGEFHIPQERS
K 231 11,271 | Transeription
T A 0080 245 COGs ] | Translation, rbosomal structure and biogenesis
L 238 10,338 | Replicatior, recombination and repa
B 19 228 | Chromatin structure and dymaraics Text sea.rch'l:l
Cellular processes and signaling
— 2 1’6?8 Ce]lcycle contro], cell di '1-.011., chre L L 2 Z0000000000000000000000800000000000000a
J] COE0005 Glutawyl- and glutaminyl -tEWA =ymthetasmas
¥ _ _ FCCE N R T e
clear st e PELCCCUEEUUU D D ECEEEN LT L =]+ L] COE0008 Pueative translatien factserz [SUAS)
. FCVELUEUEUE N DN L T T T i [  COGO0LE Predicted GTPaze, probable tramslavion facter
¥ 46 2380 | Defense mechanistos FOCLUCLEET LT O T DT T T o L0] COG0012 &lanyl -5BNA synthetase
Sl
. 3 . FCCERUEUEDEE R D R LTI ) s 7] COG001E Fhenylalangl ~tENA symchetase alpha subunis
I | 7,683 | Signal transduction mechanists FELLEEL LR == = 1= 1L 1= 1] ] [ ====== [J] COG001T Aspartyl/asparaginyl —wENA synthetases
. FEVULUEREUED TN LR E i - [J] COE001E Arginyl-tBNA symehetass
M 188 7,858 | Cell wall'merbrane/envelope bioger PILLEE I === === === == Pl=11--=-== [J] COGODER Tramslation initiation facker 1 («IF-173UIL] and related prokeins
. FCCERUEREDEN R D =T L )+ [ COG0024 Methionine aminopeptidase
N % 2,747 | Cell motility [RERRER RN RN RN RN RN NN RR RN [J] COG0020 Dimethyladencrine tranzferase [BHA methylation)
PELE==1 === 10U LEL L L =T L L - 4] COG004Z BNA-dihgdzouzidine symehass
Z 12 128 | Cytoskeleton (RN RN RN R AR RN AN AR RN RN RN [J] COGO04S Ribosomal protein BLE
FCCRUEREDEN PN L L L 9] CoG0049 Eibosomal protein 37
w 1 25 | Extracellular structures . —eeeee P=== 1= UUUUUUULNNECCEEEEE ] L] COB00S0 GTFases - tzanslatvien elongation factors
- - FEVURUEREUEE D R L R L i - 41 COEO051 Ribeosemal protein F10
o | 1s9 3,743 | Intracellular trafficking, secretion, a1 FECLECUEE T L DN L L L L E T T I E I 2 [9]  COGA052 Ribesmomal protein 32
; o FCCEPUEREDEL DR L R L i o 9] COGO0E0 Isoleuncyl -6BNA synthetase
0o | 203 6,206 | Posttranslational modification, prot VU T==1 =10 =T L L I I ====1 11111 = [J] C0GO0084 Asp-tFNAdsn/Glu-tENAGln amidotransferase B subunit (PETL1Z hemolog)
- FOVELUEUEUEE T L L T D T Il ] - [0 COGO07E Phenylal angl -tBNA =ymthetass basta subunit
Metabolism FOCLUCCUEDEE DU D DL L L LJ1 COG0080 Ribosomal protein L11
- - FCCRUEREDEE R VR L i o 9] COG0081 Ribosomal protein L1
Cc 258 D830 | Energy production and corsversion TRRRRR R RN RN RN N RN RN NN RN NN [J] COG005T Ribozomal protein L3
FCVURUEREUEL R L i il [J1 COE008E Ribosomal pretsin Ld
G 230 10,216 | Carbohydrate transport and metabo [RERRER RN RN RN AR A AN R R AR RR RN RAN [J] C0G00E9 Ribosomal protein L22
- - - FCCRUEREUEL D R L R L il 9] COG0080 Ribosomal protein L2
E 270 14939 | frmino acid transport and metaholis FCCERUEREDEE DR L R L i 9] C0G0081 Eibesomal protein LiZ
FCVURUEREUEL D N L L i o 71 COE008E Ribosemal protsin 32
F 95 3,022 | Mucleotide transport and metaholisy (RN RN NN RN AR AN [J] COG0092 Ribosomal protein L12
FCCRUEREDEN DN L L L il 9] COG0094 Ribosomal protein LS
H 179 6,582 | Coenzyme transport and metabolis: IR NN R NN RN AR RRR RN AR [J] CO0G00F6 Ribosomal protein 3&
FCVELUEREUEE D R L L i o 41 C0E0087 Ribosemal protein LER/LIE
I 04 5201 | Lipid transport and metabolism FCVURUCREUEN D R LR L ] - [J] COG0098 Ribosomal protein 35
FCCERUEREDEN DR D L R L n i 91 C0G0099 Ribosomal probein 512
P 212 9,232 | Inorganis ion transport and metabol FCCERUEREDED PR D R L i 91 COB0100 Eibesomal protein 311
FEVERUEEE==100 D0 L R L o [J1 COE0L01 Prendsuridylave symehass
Q 38 4055 | Secondary metahalites biosynthesis FEVURUCREUEN DR D R L il 41 COGO10E Ribosemal protein L13
FCVURUEREUEL D N L il LJ1 COG010% Ribosomal protein 34
Poorly characterized FECERUEREDEL R VR DL ] s 9] COB0124 Hissidyl -tENA synthetase
FEVURUEREUECU R L R L+ 01 CO0E0130 Freudsuridine symehass
R 2 | 22,721 | General famstion prediction orly L 1 e FEE PRTRTAN I ek £ eml T mm— o oo s
5 1346 | 13,883 | Function nnknowrn




Annotations basées

sur la similarité de séquence (ou de structure)

Recherche de similarité

!
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Résultat de la recherche | Oui
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Séquence primaire (1)
Motifs (2)

Domaines (3)
Structure secondaire
Structure

t
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Annotations basées

sur la similarité de séquence (ou de structure)

Recherche de similarité

!

A

4 hY
Résultat de la recherche -

A

Proximité évolutive
e Analyse phylogénétique
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Homologie: Orthologie

A Définition «génes présents
: Taxon 1 —_ A — .
dans des organismes A

différents, ayant évolué a partir
ddoun m°me g ne d¥B%estra.A

su@e_a _des evéenements de Ancétre commun
speciation» (souris/cactus)
— I — Speciation

=> La fonction est souvent
conservée au cours de
| 6 ®v ol uarthologuesd e s




Homologie : Paralogie

A Définition « génes issus
do®v®nements de ™0lpl| ica A 'n—m
au sein déun g®nomee
Taxon 1 —_— A —m

=> La fonction doOounnc@as des
paralogues peut changer au (de la souris)
cours de | 0®vol W A }— Duplication
(spécialisation, nouvelle
fonction)

Taxon 1 Taxon 1

—{ A — A

¢
e
\

m
w .
\ -



Homologie : Paralogie

T Duplication de genes

] ]
e
_ & Temps

i Pseudogene
R,
] U v

Perte Changement de fonction

T neo-fonctionalisation
T sub-fonctionalisation

ie.g. Patternd 6 e x p r,déosalsatiomn
©Laurent Duret subcellulaire, activité biochimiqueé
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rouges, vertes, bleues)

FuguExorod

_ ChickB|us
| Ranalpsin

o
Fud

_ Henopusyiolel
a0 ChickViolet

Opsines bleues

=}

HurmanBlue
) Fugub =
a0

1 . Fugud

_ XenopusRed
| ChickRed
FuguRed

Opsines rouges

Gackolrean

= HumanRed

a5
L HumanGraen
zabraﬁshm\
L4

LamprayPinopsin




Homologie : Paralogie

UvrA = Gene impligué danslar ®p ar at i on de | 0 ADN
=> present en un exemplaire dans tous les génomes bactériens
completement séquences en 1999

Génome de Deinococcus radiodurans (1999) => deux copies

UwrA I influecnzae \
UnrA E. ol
UwvrA N gomorrhoeae
Uvra B provwazekil
LvrA 8. mectons
UnTA 5 progenes
UnrA S, prresmoniae
UveA B subtilis
Unvrd M lutens
UwrA M aeherculosis
LvrA M thermoauliorrophicum UvrA‘l
& UvrA I pylori
N UvrhA O fefiend
~ UvrA P gingivalis

? LivrA . repidum
Duplicatiﬂn UwrAl mdmn:lumrwh
. Ut A T thermaophilus
in UvrA UvtA T pallidhum
UvrA B, burgdorferi
UnrA T maritinea
UntA A aeolicus
UwreA Svmechocystis sp. /
Dl 8 coelicolor

D 5. penicerens

umﬂ,,,,d.w,mJUWAZ Résistance aux antibiotiques

family

Eisen & Hanawalt DNA repair 1999



Homologie : Xénologie

Taxon 1 — A A Définition « génes ayant été
acquis par transfert horizontal »
Taxon 2 — A
Ancétre de 1 Ancétre de 2 <

— A — Transfert du géne A

doun anc°tre

ancétre de A
Taxon 1 Taxon 2




Cystéine ARNt

synthétase

Archaea

‘ Eucarya

I P honkoshii C
S RS, ’
M. maripaludis C

—

A. pemix C
P. aerophium C

T M. pneumoniae C
M. genitalium C

H. sapiens C I

Bacteria

— S.pyogenes C
E. faecalis C
8. sublilis C
=1 — C. acetobutyficum C
Synechocystis sp. PCC 6803 C
{ C. trachomatis C

M. barkeri C

F T. palidum C

1 B. burgdorferi C
D. radiodursns C

__{ C. tepidum C

P. gingivalis C

_{—— C. crescentus C

— R. capsulatus C

R. prowazeki C

A. brasilense C

M. tuberculosis C1

M. tuberculosis C2

— e

H. influenzae C
P. semginosa C

l B. pertussis C

20 ehamea N. gonomhoeae C




pyrH (Uridine monophosphate kinase)

—

B
L

nec 0oC
h§ urans

Buchnera sp.
P multocida
|n?uenzae

V. cholerae

P, aeruginosa
X. 1

R.p
5 crescentus

astidiosa
rowazekii

mémn |t| IS

OI’I
ana

subtilis
. aureus
Iactls

RXOI%%%?(S:UlOSIS

S. COE?ICOE}OI’
— D. radlodurans
C trach matls

CYStis sp.——— Cyanobactérie

C muri arum

—C. pneumonlae
— M. pneumoniae

L,

—— M. genitalium

A. fulgidu% ab <si

T. maritima

U. parvum

Bactéries
Archées
Eucaryotes

| orikoshii

—

M jannashii
| Halobacterlummp.
M. thermoautotrophicu
S. solfataricus

[ T acidophilum

A. pernix

|

B. burgdorferi

T. pallidum

©Guy Perriere



Limites des méthodes basées sur la
similarité
Les séquences les plus

similaires ne sont pas
obligatoirement orthologues

La similarité de séquence est
sensible aux differences de

vitesse do®vol utli on
différents homologues




Limites des méthodes basées sur la
similarité

Quelle est la fonction de la
protéine humaine?




Limites des méthodes basées sur la
similarité = Paralogies cachees

Arbre du gene Arbre des especes

r Rat

_ C

Duplication

de gene  Speciation I . ~
4” Homme Paralogue 1

Coqg ~

- Rat )
Duplication | , ] paralogue 2

: === | Homme
de géne L

Speciation Coq) —~ ©Laurent Duret



Limites des méthodes basées sur la
similarité

A Le meilleur score réciproque ne correspond pas au plus proche
orthologue mais au plus proche homologue (Koski & Golding ;
JOURNAL OF MOLECULAR EVOLUTION 52(6) : 540-542 JUN
2001)

A Utilisation d 6 writére phylogénétique pour identifier les orthologues
et les paralogues



Distinguer orthologues, paralogues et
xénologues

Il faut reconstruire une phylogénieeti dent i f i er | es ®v®

Gene ancestral

O Spéciation

Rongeurs

INS INS1 INS1 INS2 INS2
Hmme Rat Souris Rat Souris

m . ‘ m
£ 1 N
en \ el B ] ©Guy Perriére




La Phylogénomique (eisen 1998)

2A  ,p 4) Mapping des
1) Identification des 1A 1B fonctions connues
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- @ “A3a1B @3B
Espéces: 1, 2, 3 (@) =
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Recherche de domaines fonctionnels
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Création de nouvelles protéines par
duplications/réar-rangements de
domaines/exons
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Recherche de domaines fonctionnels/Motifs
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Profile UniProt Matrices de pondération (profils)
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Interpro: protein sequence analysis & classification

Go to the EMBL-EEI homepage

Download | About InterPro

' Search InterPro

InterPro: protein sequence analysis & classification

InterPro provides functional analysis of proteins by dassifying them into families and predicting domains and important sites. We combine

protein signatures from a number of member databases into a single searchable resource, capitalising on their individual strengths to

produce a powerful integrated database and dizgnostic toal. R

Anslyse your protein sequence

Documentation

About InterPro: core concepts, update
frequency, how to cite, team and

consortium members.

what are entry types and why are

they important, interpreting results,
dovnloading InterPra?

Mweb services documentation

Tools | InterProScan

smosoem e | INterProScan is a sequence
A0
mm znd protein sequences) that

=nslysis =pplication (nuclestids

combines different protein
signature recognition methods into one
resource.

More sbout InterProScan

Protein focus

Bee afraid, bee very afraid -

family

' Bees are disappearing! The
risis is spreading around the world! To
protect these important pollinators, the
EU has proposed restricting the use of
neonicotinoid pesticides. But what are
neonicotinoids? And why were they chosen
a5 pasticides in the first place? Let's find
out more in this article.

View PDF | Previous protein focus

BioMart

InterPro data is alse availsble
from = BioMart. You can build
simple or complex queries,
giving you total control over
both how the data is filtered and the
results displayed.

View BioMart

Publications

InterProScan 5: genome-scale

A& recently published paper

describing new developments
SEEma vith the freely available
InterProScan tool (Bicinformatics, Jan
2014).
A HTML | APDF (324Kb)

Blog

M More posts | MRSS fead

Training | About

InterPro 46.0
27th January 2014

Features include:
« An update to HAMAP (201311.27).

+ Integration of 323 new methads from the
CATH-Gene3D, HAMAP, PANTHER, Bfam
and PROSITE profiles databases,

| Read more

interproscan §

Leamn more >>

Tweets by @InterProDBE.



Interpro: objectifs

InterPro is a resource that provides functional analysis of protein sequences by classifying them into families and predicting the presence of

domains and important sites. To classify proteins in this way, InterPro uses predictive models, known as signatures, provided by several different

databases (referred to as member databases) that make up the InterPro consortium.

InterProScan is the software package that allows sequences to be scanned against InterPro's signatures {more information about InterProScan).

InterPro combines signatures from multiple, diverse databases into a single searchable resource, reducing redundancy and helping users interprat

their sequence analysis results. By uniting the member databases, InterPro capitalises on their individual strengths, producing a powerful diagnostic

tool and integrated resource.

InterPro is used by research scientists interested in the large-scale analysis of whole proteomes, genomes and metagenomes, as well as
researchers seeking to characterise individual protein sequences. Within the EBI, InterPro is used to help annotate protein sequences in UniProtkB.
It is also used by the Gene Ontology Annotation group to automatically assign Gene Ontology terms to protein sequences.



Interpro: version 46.0

InterPro 46.0
27th January 2014
MNew features include:

= An update to HAMAP (201311.27).
= Integration of 323 new methods from the CATH-Gene3D, HAMAP, PANTHER, Pfam and PROSITE profiles databases.

Previous release notes

InterPro protein matches are now calculated for all UniProtkB and UniParc proteins. The following statistics are for all UniProtkB proteins.
InterPro release 46.0 contains 25586 entries (last entry: IPRO28895), representing:

@ Family (17z40]
) Domain (7137)
[) Repeat (274)
B sites
i Active site (108)
.. Binding site (72}
. Conserved site (s42)

W PTM (15
InterPro cites 40286 publications in PubMed.

|.JI_



Interpro: version 46.0
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