AHAaJIN3 aMMHOKHUCJIOTHOU mocJi1eA0BarcCJIbHOCTU.

[ATTePHBbI, JOMEHbI, CEMEHCTBA

NJIN

yToO, I'/le M KaK UCKATh?



Yto OyneM uckarp ?

CaiTsl BO3MOXKHOM
MOCTTPAHCIAANUOHHON
Moaupuxanuu (PTM)

Jlomen 1 Jlomen 2

HA/I-cBsi3bIBaOIIAA
CAUT/LIEHTP

«Iloxoxue»
] CECMEUCTBA
CeMENCIBO:
OCOOEHHOCTH 5 Cemeiic
. Cemeiic TBO 2
IIOCIIEI0OBAaTEIbHOCTEMN, T80 1
XapaKTEePHBIN TUIT
CTPYKTYPBHI,
RV HKIAY, TAKCOHOMUS U T Cemeiic

TBO 3




OcCHOBHbIEC IOHATHS U TCPMHUHDLI

e Mecro, caur(site) - IMarrepHn (pattern) —

e [lo3unmonHo

* Momue (motif) — cnenuduIecKass MaTPUIA
BecoB (PSSM) —

e J/lomeH (domain) — * Ilpodgnap—PSSM —
 IIpopunab—HMM -

e Cemeiicmeo — o IToonuce (signature) —
e «OTHEeYaTrKu NaJbLEB)

o Cynepcemeiicmeo - (fingerprints) —
 Kuacrep -

?

o
E—



IBOJIIOIUM, CTPYKTYPbI U QYHKIMHU
0eJIKOB.

J/lomeH — KOMIIAKTHAas,
OTHOCHUTEJBHO

HEe3aBHCHUMO CBOPAYMBAIOIIANACS
CTPYKTYpa,

OTHOCHUTEJILHO KOHCEPBATHBHAS B
npoiecce

IBOJIIOLU M.
beJKr MOTryT COCTOATH U3 OAHOI'0 UJIH

Ml



MotusB ?

e MoTB B AMMHOKHCJIOTHOM MOCJIEA0BATEJIbLHOCTH - nadop

KOHCEPBATHUBHBIX 0CTATKOB, BaKHbIX Il (PYHKIUM 0€JIKa M PACIOJI0KEHHBIX HA
onpeaeJeHHOM (00bIYHO KOPOTKOM) PACCTOSAHUM APYT OT APYyra B
MOCJIeI0BATEIbHOCTH.

* MOTHMB CTPYKTYPbI (CTPYKTYPHBII MOTHB) — uacro

BCTPEYAKIIUICH B 0eJIKaX JIEMEHT NPOCTPAHCTBEHHOM CTPYKTYPHI (0-ClIMpasb, f3-
HINWIbKA, B-M0BOPOT).

B ob1mieM ciydae, CTpyKTypHbIE MOTUBBI HE 00513aT€IbHO COOTBETCTBYIOT MOTHBAaM B
AMUHOKHCJIOTHBIM IMOCJIECI0BATEIILHOCTAX.

OIII/IH AOMCH MOXRECT COACPKATH OAUH HJIH HCCKOJIBKO
MOTHBOB B AMHUHOKHUCJIOTHOM HoCJICEA0BATC/JIBbHOCTU. Motus
MOZRET HE BXOAUTDH B 1OMCHbDI.

He B J11000M BbIPABHUBAHUHM JIETKO HAUTH MOTHUB.



WNHTYUTUBHO ITOHATHO:

« CeMEeNCTBO - Ipymiia OCIKOB, UMEIIIAs 00IIee MPOUCXOXKICHHE,

NX aMHUHOKHUCJIIOTHBIC ITIOCIICAOBATCIbHOCTH BbIPABHHUBAKOTCA 110
BCeH JJIMHC CO 3HAYUMbIM BCCOM U UMCIHOT CXOJHYIO JJOMCHHYIO

CTPYKTYPY.

MHeHus pacXOIATCs, KOrga peub UIAET O KPUTEPHUSX:

* HACKOJILKO JIOJYKHBI OBITH TTOX0XKH OEJIKU OJTHOTO CEMENCTBA
(1d>=30%, 1d>= 50%) ???
TOJIKHBI OCJIKW OJTHOIO CEMEHCTBA BBIIIOJHATH OJHY U TY K€
(GyHKLIM0??

Superfamily
Family

} Subfamily




No comments



OcCHOBHbIEC IOHATHS U TCPMHUHDLI

e Mecro, caur(site) - IMarrepHn (pattern) —

e [lo3unmonHo

* Momue (motif) — cnenuduIecKass MaTPUIA
BecoB (PSSM) —
e J/lomeH (domain) — * Ilpodgnap—PSSM —
 IIpopunab—HMM -
e Cemeiicmeo — o IToonuce (signature) —
e «OTHEeYaTrKu NaJbLEB)
o Cynepcemeiicmeo - (fingerprints) -
?

E—
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baHku 0eJIKOBBIX CEMENCTB M JIOMEHOB, IIPOU3BOAHBIE
0T 0AHKOB aMHHOKHMCJIOTHBIX MOCJIE10BATEIbHOCTEH

4 4

Ko/jiekiiuu MoTHBOB Ko/Lj1ekKniuu 1o0MeHOB
PROSITE , 1989 Pfam
BLOCKS SMART
PRINTS ProDom, 1995
SUPERFAMILY

_1_'_—-—'

InterPro, 1999

(Integrated Resource of Protein Families)



FRUDSIL1 L - 0M0JI0rM4YeCKH pr
JHAYNUMBIC CaﬁTBI, HaTTepHI)I | TN
http://www.expasy.ch/prosite
npoguiu /
BoipaBuuBanmue @®YHKIHOHAILHO H,E:)HPPIIM
XOpoI1Io0 U3y4YeH- BAKHbIEC OCTATKH TOHI)KOI([(H a-
HOI'0 CeMelcTBA BHHLHHe»pTo
OK
4-5 ITonck
KOHCECPBATUBHBIX HaTTepH B SP
0CTAaTKOB

Ecnu mHOTO
JIMIITHETO, TO
YBEJIMUHNBAEM
MaTTEPH

ITarTepH — peryaspHoe Boipaxenue UNIX’a:

|[AC]-x-V-x(4)-{ED}

Ala mimm Cys- x-Val- x- X- X - X~ (Jito00#, HO He Glu nnu Asp)




PROSITE - 6nonornueckn snaunmore CaAMTHhI,

MATTEePHBI K PO UIH
How we develop Prosite patterns!
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Pean3 18.25,

14.04 2004
1257 noxymeHTOB,
1706 pa3HbIx

MATTEPHOB, NPABUJ M POPUIICH.

L I s B I I [ |
QnNnYPRDQO®
2 =3 » H10O 10 I

AP EAAM
)10 O R Q0 <

Ilpodunian nian
BecoBas
MaTpPUILA

A
C
D
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T
v
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Pfam

« http://www.sanger.ac.uk/Software/Pfam/index.shtml
e bonbpmas KOJUIEKIINS MHOXECTBCHHBIX BBIPABHUBAHUH, JOMEHOB,
ceMmercTB U npoduneii-HMM nis Hux.
e CocTouT U3 2-X 4acTeu:
= PfamA — kypupyemas dactb, nokpeisaeT 73% SWISS-Prot+TrEMBL
= PfamB — 6onbl10€ 4ncio MaJI€HbKUX CEMEMCTB U3 aBTOMaTHYECKHU
CTEHEpHUPOBAaHHOM 0a3bl JoMeHOB ProDom, He Bomieanx B

PfamA.

*  YaoOHa mJis aHanr3a JOMEHHOU CTPYKTYPbI OEIKOB.

EBSY. [687 residues)




Pfam

1. MHuoxecTtBeHHOE BbIpaBHMBaHuE (ClustalX)
HEKOTOPOI'0 CEMEMCTBA MJIN KJacTepa.

2. DKCIEPTU3a U KOPPEKTUPOBKA BEIPABHUBAHU S -
3aTPaBKH.

3. IlocTpoenue npodpuns-HMM njist 3arpaBku.

4. Ilouck B 0a3e JaHHBIX a.K.IIOCJIEI0OBATEILHOCTEN

HOBBIX YJICHOB JAHHOM I'PYIIIIbI.



P r OD O m Ohe Protein (Yomain (| )atabase

ProDom

http://www.toulouse.inra.fr/prodom.html

PaccmarpuBaroTcst BCe MOCIIEA0BATEIILHOCTH B
SWISS-Prot+TrEMBL.

ABTOMAaTHYECKOE BbIJICJICHUE JOMEHOB (IIporpaMma
DOMAINER: cHadana 10KaJIbHOE IIOIIAPHOE BHIPABHUBAHUE
(blastp) Bcex MpoTHB BCEX, 3aTEM KJacTEepHU3aIs)

Komtexmmg nomernoB - >150 000 ceMeuncTs.

HekoTopbie cemencTBa BbIACIECHBI HA OCHOBE BHIPABHUBAHUM
n3 PfamA.

[ oMOreHHOCTL cEMENCTBA OIIEHUBAETCA C ITOMOIIBIO
araMeTpa (max pacCTOSHHUS MEXIY 2 JOMECHAMU B
CEMEHCTBE) U pagryca (Cp.KB. paCCTOSIHUE MEKAY JOMEHAMU

1 KOHCEHCYCcOM cemelricTBa). O0a mapameTpa u3MepsroTCs B
PAM



Ohe Protein {[Yomain (])atabase

Cramucruxka ProDom ProDom

%

Bcero — 157 167 cemencTB.

:

43 965 u3 HUX coaepKAT
0oJ1ee 2 mocjaea0BaTeIbHOCTEH.
Cpeanee 4MCJI0 JOMEHOB B

Number of domains

o
o
o
c
o
3
T
@
w

-
o
-
@

2
£
3

<

nocJjaenoBaTeJILHOCTH — 2.8
10 20 30 . 100 200 30 40 500 CpeHHﬂﬂ AJINHA — ~ 130

Number of domains Domain length (aa)

a.K. 0OCTaTKOB

100 200 300

4 0 ZVO é'D _ 60 80
Diameter (PAM) Radius of gyration (PAM)



Comparison of protein family
databases: an example

Pfam | D | N [ e
. SEA LdlR CUB AM CUB 1dlRaSRCR trypsin

Prosite I | T | | T —

Prints —m oo odoococ B d B———B——— 8B 8 &

BlOCkS D :l] |:| DIID 0 [ |l Il - - 1..1]

S : TS AR
AL Sis
[[]a['l SEA wnﬂ//r ‘ SR & S

(ProDom, PIRaln, ProClass, Systers, Picasso etc. not shown)

Example: ENTK HUMAN (Enteropeptidase
precursor)



hiakna ikl S asda el I NterPro
0a3bI 1aHHLBIX InterPro -
PROSITE

' POJICTBEHHBIX
HoAnuceun .
- B

InterPro- an integrated resource of protein families, domains and functional sites.



InterPro
Entry types in InterPro -

e Family - group of evolutionarily related proteins, that share
one or more domains/repeats in common.

 Domain -independent structural unit which can be found
alone or in conjunction with other domains or repeats.

* Repeat -region occurring more than once that 1s not expected
to fold into a globular domain on its own.

e PTM (post-translational modification) -The sequence motif 1s
defined by the molecular recognition of this region in a cell.

e Active site -catalytic pockets of enzymes where the catalytic
residues are known.

e Binding site —binds compounds but is not necessarily
involved 1n catalysis.



B3zaumocssa3u noanuceu B InterPro

* Parent/child == ypoBeHb cEMeENCTBA

/
il

e Contains/found in == COCTaB JIOMEHA

——



Parent/child- family level

Parent [7]

ltree] IPRO03663; Sugar transporter

InterPro

Children [?] | IPRO02438; Glucose transporter, type 1 (GLUTT)
[treel| IPRO02440; Glucose transporter, type 2 (GLUT2)
IPRO02441; Glucose transporter, type 4 (GLUT4)
IPRO02442; Fructose transporter (GLUTS)
IPRO02945; Glucose transporter GLUT3, type 3

{=-IPRO05828 : General substrate transporter

—(_IPR004734 : Multidrug resistance protein

—(_IPR004743 : Monocarboxylate transporter

—(_—IPR004744 : D-galactonate transporter

—(_IPR004745 : Na(+)-dependent inorganic phosphate cotransporter
—(_IPR004748 : Alpha-ketoglutarate permease

—(_—IPR004812 : Drug resistance transporter Ber/ClA subfamily
—(=}—IPR005829 : Sugar transporter supetfamily

—{_IPRO01958 : Tetracycline resistance protein

IPRO036E3 : Sugar transporter
‘(i@—IPRDDDSM . Facilitated glucose transporter
—(_IPR002439 : Glucose transporter, type 1 (GLUT1)
—(_IPR002440 : Glucose transporter, type 2 (GLUT2)
—(_IPR002441 : Glucose transporter, type 4 (GLUT4)

—(_—IPR002442 : Fructose transporter (GLUTS)
—(_IPR002945 :

Glucose transporter GLUT3, type 3




Contains/found in

InterPro

UniProt-
SwissProt
STHA_PSEFL
005139

GOl Scale:
10aa

IPRO00205:

PS50205

IPRO0O0OS14:

PRO0D945

IPRO0O1100:

PRO0411

IPRO01327:

PDO00139

[PRO01327:

PFO0070

IPRO01327:

PRO0D36S

IPRO04099:

PF02852

NAD_BINDING
- HGRDTASE
PNDRDTASE

FAD pyr_redox

Pyr_redox

FADPNR

Pyr_redox_dim

UniProt-
SwissProt
GLD2_MYCTU
Q07168

GO! Scale:

10aa

IPRO00205:

PS50205

IPRO00447:

PRO1001

IPRODO447:

PS00977

IPRO0O447:

PS00978

[PRO01100:

PRO0411

IPROOGOTE:

PFO1266

NAD_BINDING
FADG3PDH

FAD_G3PDH_1

FAD_G3PDH_2
PNDRDTASE

DAD

UniProt-
SwissProt
TRKA_MYCTU
007194

GOl Scale:
10aa

IPRO00205:

PS50205

IPRO03148:

PF02254

IPRODGO3E:

PRO0D335 &

IPROOGO3Y:

PF0O2080

NAD_BINDING

TrkA_N

KUPTAKETRKA

— | TkA_C




o http://www.protomap.cs.huji.ac.il

PROTOMAP

Automatic classification of all SWISS-PROT
proteins into groups of related proteins (also
including TTEMBL now)

Based on pairwise similarities

Has hierarchical organisation for sub- and
super-family distinctions

13 354 clusters, 5869 > 2 proteins, 1403 > 10
Keeps SP annotation eg description, keywords

Can search with a sequence -classify it into existing
clusters
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