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Paspatoran nosril MeTOA Pacioanapanis §y HEIHORUILILY KBecon HeIRos 1 0CHOBE OPHITIHLILIOI

i TorHol nocieorRTemocTi. Kok g nocie onme nioct s s ody saommedi
RLGOPKH Cf T pyesoii IOCIEIOMTEILHOCTRID, 1 OCHORE 4CTO BRMICTHIOTCS OTCHKR
JOKRIBHOND CXOICTR LT Kok 106 aMioRMeIoiol nosnum. T OneHER HEDOALTVIOTER B KaMecTie
BXOMEY EHHEX U oprimiaiLsore Kiacendukaropa. Metoa recruporaics na 56 xiaccay Geqkon
«Jonoror cranmpras («CGold Standards (Brown ef af . 2006)). copiiioauy IPOTErsas i apy rx Kecax
Geaon Papaforannas Hasi UPOIPasMa DOKITIR BHCORVKY TOSHOCTE Hpeckasanins — Lia foanmmm-
crm kuccon 10 *e-g Tounoers. [lpn oruecenn deaxon k kasccast Mes ynapoanoli xasccudwmpm
depserron (EC) natma pporpassa (perocxoun uo rossocti aporpasisey SYMProt (na ocnose metoia
GIOPILIX BEKTOPOR ) | conoeTarine ¢ nporpassasi HMMer (i ocnone expriniax Mapropekis stoseseit)
i PROF_PAT (na ocsone namiepiion MBoRecTieiisy MoTuson). Onpscamiuii Meroa apeguotarmercs
MCIRUTLIOBITE KK VI8 NPCICKanus §n IKIBOBALINY Kiaceon Geanon, TaK i L tomeka caliton gvu-
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DVHEUMOHATBHAA AHHOTAUNA BHOBL CCKBC-
HHPOBAHHBIX TCHOB NPEICTABIACT COGOM oamy

AOTHAR HOCICORTCILIOCTE. TOYHOCTL

OCOBCHHO TOMHOE NPEACKAIAHNE NPH HENOABI0-
BAHKH (JHIOTCHCTHUCCKHY MCTOI0B, KOTOPKIC
3AMACTY IO TPEOVIOT PYUHOH KOPPCKTHPOBKH.
Bechyma noaesmsl METOAM, NPEACTARIAIOWME

M3 HAHBOICE BIKHBIX 30909 B dopuarire.
Jlmub Manas wacTh GCIKOB. KOIMPYCMBIX HIBCCT-
HBIMH HYKJICOTHIAHBMH MOCACI0BATCIBHOCTA-

MH. P PHIOBAHA P THO, T
OGVCAOBIMBACT HEOGNOAMMOCTS PAIBHTHA MCTO-
J0B KOMMBIOTCPHOI AMHOTALMKM 107~

Gopw BbIp X TIOCACAOBATCABHOCTCH
(BeakoBbic WcTEa) B BHAC ¢
MOMOMBEY PCMYIAPHLIN BHPLACHHI. NOIHLIMOH-
HBIY MACTOTHREN MATPHL | MPOdMICH) W CKPRITRIX
MapxoBckmux MOACACH. ITOT NOIXOA NOIBOIKRCT

o, PEATE JAITH KIACCHPHEALHN

w TPk

HBX NOCACIOBATC

it TBHO, B
6mc aanmsx UniProt coacpwwres Gonee 4 som
AMMHOKHCIOTHEIX. NOCICA0BATCABHOCTER, Bata
Aanmwix Gene Ontology coaepaur owoao 160 (00
(% HKLIMOHZTL HBIX AHHOTALIMIL M3 KOTOPLIX IKCOC-
PHMCHTAIHHO OXAPaKTCPH3oBaHo mewee 10 000
[leprOMAMATBLHO KOMIBIOTCPHAR AHHOTALMA
TOTHBIX MOCIC WKTCH npous-
BOAWTACH MO OCHOBC FOMOJOTHH ¢ T

w iy JABHOTO KAPTHP MeToas
ITOH FPYAMB HCNOALIVIOTCH B NOMYIAPHBIX WH-
popuaumonnsx pecypeax: PROSITE (Hofmann
etal, 1999), BLOCKS (HenikofT S . HenikofT J..
1991 HenikofT ¢r af . 1999), PRINTS ( Attwood er
al.. 1999), PROF_PAT (Bachinsky e¢r al.. 1997).
PFAM (Finn ¢ al.. 2008). B caasm ¢ weoGxoan-
MOCTBIO K } IPCPBIBHO PACTY ILETO
YHCA NOCICI0BATC. W B NOCIEaMCE BpeMY

TAILHO OXapaKTepH3oBaHteniK Gekavm (Devos.
Valencia, 2000, 2001). Fror noavoa ofecncumsact

8ce G0CE NOMIAPHBMH CTAHOBATCH ABTOMATH-
p METOBL. € Ha 06y uCHMN

Henogwwmsie 3ametkn Crp.6

Henogwuntsle 3ametkn Cip.1
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€ MO Bop! ATBHO

ofy i subopkn. Dra smbopka cosepkmr

AHHOTHPOBAMHKIX BeaKOB BC3 MPOLCTY Pl BLpaB-
HHBAHMA. B HTOH rpynme MeToaos HenoasaioTes
TAKHE MOINOIM. KaK MamsHbiH Bailecosckuii kiac-

il P. HEKVCC Hp © COTH,
MeToa F-Griokailui. coCCacH. Acpeso peweHmil
H MeTOa onopHex sektopos (Han of al., 2006)
METOzE MAIIMHHOND O0Y HCHHUA NOKAILIBNOT BLICO-
KVIO TOMHOCTL Pacno: w ThHBIX
KIACCOB — 74 pata kiaccos fonce 935 %6, Oanaxo
MHOFHC (Y HKUMOHATLHBIC TPYTINL HE MOTYT

THMOH

AMMHOKMCIOTHEIC NIOCACIOBATEILHOCTH Genkon
€ YCTAHOBICHHBIMM (I HELHOHATBHBIMK XapaK-
TepueTHRAMM. [ICPBHUHBIC OLCHKH T0KAIBHOMO
CXOJACTBA PACCHMTLIBAIOTCH ¢ MOMOLIBIO CCPHM
CABMIDB NOCICIOBATCALHOCTH A OTHOCHTCIBHO
nocacaosareasHocTH B (pue. 1) Kakawii dpar-
MCHT NOCACI0BATCIbHOCTH A (ATHMHA KOTOPOrO
onpeaeasercs mapamerponm «framer ) cpasmm-
BACTCA C KIKABIM COBMCIICHHBIM (hparsicHToM
NOCICIOBATCALHOCTH B

BwiTh MpeaCKAlaN C
(Can ef @l 2003), Modromy 3aia4a npeackasa-
HIA (] HKLUHM GCTKA JA1CKD 0T OKDHYMATENLHOTO
PEIICHHA

B aaxnoii paGoTe M npeanaracs HOBKI MCTO
sammHioro odvuckmt PAAS (Tpoekuim avmmo-
KWCIOTHBIX nocacaosarcasnocTeil. Projections
of Amino Acid Sequences), Phii Ha
HOBOM CTIOCOBE NPEACTABICHHA AMMHOKHCIOTHBIX
MOCICAOBITCILHOCTCH H OPHIHHATLHOM ATTOPHT-
ME KIDCCHIPHKALIH

Hpeacrancnne Aok 0 miLIx
TOCICI0BATC ILNOCTE

Mul NPEAIAracM ONHCHBATE AHHOTHPYCMY 10
NOCICIOBATETRHOCTE A KiK COBOKYTHOCTH OLIC-
HOK TOKLTBHOD CXOICTBA JAHHOH NOCICI0B-
TEALHOCTH C NOCACA0BATEILHOCTEIO . 83310 13

M, =-3, M, =3, maxBand = 6, Ry = 9

R, ann k nocacao-

BATCABHOCTH A PABHA MCPE CXOACTBA MeAKTY (par-

MEHTOM NOCICIOBATE LHOCTH A 1 Hanboaee cxoa-

HBM ¢ HHM (BPArMERTOM nocacaoBaTeIbHOCTH [f

(B MPOCTEHIICM CAVHAC — HHCTY COBMATAMOMMX

OCTATHOB ) COMMACHO CACIVIOWCMY BhIPAKCHHIO!
Ry =maxify py =10,

)

Mepan

(1}
&

I, =Ysta.b, ). M sjsM,
-

rae R, ~ nepsHMHan OUCHKA CXOACTBA NOCCIOBA-
TEABHOCTH A € NOCICIOBITCILHOCTEIO B B nosHLMM
pa«fi Marb | )=vepa
CXOJACTBA OCTATKOR ¢, M /M3 NOCICA0BATEIBHO-
creii A u B, — seeoma casnra. Beeinna casuray
OTPAHKYCHA CIIPABA M CIICBA BE MuM.
KOTOPBIC ONPEICTAOTCA napaseTpos maxBand
Ecan nocacaosarcisHOCTH PaBHel N0 LTHHE, TO
M, = ~maxBand | 2, aM, = maxBand | 2

k. F - maschme nap

T

HLSFGQGIHFCMGRPLAKLE © &

T

¢rapt s LSFBRGIHFCMGRPLAKLEG « v 1 - 1 1
LVERUTEG L L SPGQGIHFCMGRPLAKLEGE v % 1 K &1 Fih s y
Ny-auee cherecs s BT HFEMERPEEEUBCEY 1 Lt s an
WTEDTHOR L GQGIHFCMGRPLAKLEGEVA & « & Li 555 o
srost s BTHFCMGRPLAKLEGEVAL = 1 ¥ s r ! 3
FOTESELS) 0 GIHFCMGRPLAKIBEGEVALR /1« i1 - 1
AMHOTHDYEMaRA
MOCNen0as- STAINE SEFH L FGMGKRRCIGEVLAKWEIFL LAl LLuolesay
TEMsHOCTE

Neppuramie oueH (
L]

3 oy

B Gopim w ¥ )

Puic. 1. Pacer nepriins ook JOK0hHOI CRoIcTe

Henoawwmsie 3ametkn Crp.7

Henogwiuntsle 3ametkn Cip.2
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CriaseHHan OLCHKA JOKATRHOMD CNOICTED 5,
278 NOZHLIMK & ONPCICTACTCA KK MAKCHMATLHAA
W3 BCCX OUCHOK K. PACCUMTANMBIN 2718 BCCX V4ACT-
KOB NOCTICAORATETLHOCTH A, KOTOPHIC BKIIOMATH
JAHHYHO NOZHLO 4.

OnmeanHan MpoueaIy Pa NOHCK CXOIHBX YHacT-
KOB HAMOMHMHACT NOCTPOCHHE MATPHLI CNOICTBA
(McLachlan, 1971). Kak w3sccTHO, napHoS BeIpas-

AOUKCT ! KaK 0100 TAKMX
AMATOHATEHBIX (JPArMCHTOB. KOTOPBIC OBECTICYH-
BAIOT HAKTYMIIVIO OLUCHKY BeipasHusanms. [lpu
ITOM OTOGPAHHKIC (PPArMEHTHL COCPEIOTOUCHBE
B J0CTATOMHO Y 3KOM mosoce. Ham noaxoa no-
IBOACT VMHTBIBATE TAKHE (PPArMCHTH, KOTOPLIC
MOTYT COOTBETE in THHO
VHACTRAM, HO HTHOPHPY FOTCH MPH NOCTPOCHMM 01
THMLTBHOTO BHPABHHBAHIA. BRABICHHE OTICTb-
HBIX TOMOJOTHYHBIX (DPArMEHTOB HA MaTpHuC
CNOACTBA. HC OOAIATEILHO COBNATMOLIAN C OO
Bl I 10Ch 1 panee ( Ty MaHsH,
Mopoitkos. 1984). Hoswina wamwero noavoaa co-
CTOMT B TOM. “ITO PACCUMTAHMBIC L1 BECX NOTHLMIA
AHHOTHPYCMOH NOCIC cTH 0=
KATBHOTO CXOACTEA 5, MPHAMCHARITCH KK BXOIHBIC
JAHHBIC 14 IPOrpasMMbi-kIaccuipukaTopa.

OueHKH JOKATEHOTD CXOICTBA MOMYT HENOTb-

KPHBOI NO3BOIAIOT OTIHYMTL KI3CC, K KOTOPOMY
ACHCTBMTCALHO NPHHALICKNT AHHOTHPYCMBIH
BeI0K. OT APVIMX KIACCOB

B aannoii paBoTe Mbi MCNOTBIOBATH NPOCTCH-
WIYI0 MEPY CNOICTBA AMMHOKHCIOTHBIX OCTIATROB.
I ans wackmiansix ocramkos 1 () 118 paxmeiao-
e | GBLI0 NOKITAHO. YTO HEMIBIOBAHNE MIT-
PHLB JAMCH HE MPHBOIMT K NOBBILCHMIO TOMHOCTH
NPEACKATAHHA ).

Amopi kaacendukannn

Henoasavemmii airopur Kiaccnukaumm
Ha bai K b

Tope (Alexandrov ef al, 2008). Tpuraaiewnocts

AHHOTHPYCMON NDCICIOBATCABHOCTH K Kiacey A

TCHC HCTH-

K { B-CTammeTiiH ). paccimTanoi 1o ceayioutms
hoprviran

g[u".(a)- W, (=4)]
) [ () ()]

3 8. [ (4)- W (~4)]
1 =4l . (3)

JOBATHCA M LA v THHOTO KapTHP
AMMHOKHCIOTHIIX NOCICI0BaTCLHOCTER. Ha pue 2
TMOKAHIHO PACTIPCIACICHHE VCPE

OKTBHOTO CXOACTE AHHOTHPVEMOH NOCICI0Ba-
TEILHOCTH H NOCICIOBATCIBHOCTEH TPEX K13CCOB,
JIOKATBHBIC MAKCHMYMB HA COOTBCTCTEY IOMICH

g x 34211
i —34214
g o — 3421
z 15

i %

-

3.

o 50 100 150 200 %0 300

Mot BmHEasCNO T GETATROR
WOTADYEMOM DOCNESCRATENbMOCTH

Puic. 2. Pachpegesicinic vepe ek (1o Kiaccas EC)
OHEHOK IOKUILIOID CXOICTI

. i\ [, (A)+ 1, (~4)]
r= Sn{:r i ArcSin{r, ):| 4]

B= =1,
(T
rac N - ROAMMCCTBO NOCACIOBATCIBHOCTCH B
ofyuaouicit suibopre, W (A) n W(=A4)  seca
MOCICAOBATCILHOCTH 4 B K1acce 4 M 8 €ro a0-
NOTHCHHK ~A. N, — OLICHKA TOKATEHOID CXOACTBA
AHHOTHPYCMOH NOCICIOBATCILHOCTH B NOIHLIH /
€ NOCICAOBATEILHOCTEIO A 13 ofvwalonicit smbop-
KH, 17 = KVIHHECTBO AMHHOKHCIOTHBIX OCTITKOB B
AHHOTHPYCMOH NOCICI0BATCILHOCTH.

5)

Ouienka ToMmocTin n peackazannm

Han OUCHKM TOMHOCTH NPCACKATAMMA MBI MC-
MOTBIOBLTH CKOTBINIIMIT KOHTPOE C HCKTHOMEHM-
ex o oanosy. Ha kascaow srane smo# npoucay puw

W AMHE KABCCY. K 7

n
AeHCTEMTEALIOCTH OTHOCHTCS AHHOTHPYEMAN TOCICI0m-
TEABIOCTE

w3 oby H BHOOPKH MBI Y IATLTH OIHY NO-
CACIOBATCILHOCTE H HCMOVTBIOBLTH CC B KINCCTBC

Henogwwmsie 3ametkn Crp.8

Henogwuntsle 3ametkn Cip.3
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annoTHpyemoil, [Lia ks 10ro kaacca A Ha ockose
MOTYHCHHBIN IHAMCHHH B-CTaTHeTHEN paccummhi-
BLTCH HC 1 KPHTCPHH TOMHOCTH NPOrHO3
(Independent Accuracy of Prediction, TAP)

ZB 4= B

4P "‘_\r‘_'__'_‘ - 16)

Mt

rae B, - OUCHKA NPHHALICKHOCTH NOCICI0BATE b~
HOCTH / KAACCY A. CCam i ACHCTBHTCIHO NPHHAL-
ackuT K1acey A. B - OUCHKE NPHHALICAHOCTH
NOCICI0BATCILHOCTH | K1ACCY A, CCTH / Ha CaMOM
221¢ NPHHALICKHT Cro Jonoancro ~A. B = |,
ccam x = 0, O0(x) = 1/2, ecam x = 0, f(x) = 0, ecan
AN |~ KOTHNECTBO NOCICIOBITETRHOCTEH B
kucee A, N | = oamiceTeo NOCICIOBATCILHOCTEH
8 aonoancssm A [pu 100 %6 TounocTn npea-
cxazanms snacHue TAP = |

Hposepra roMmocTn Mero

Ml POBETH NPOBEPKY TOUHOCTH METO1A C MC-
NOTRIOBINKEM MPOLICTY Pl CROTBIALCTO KOHTPOIH
€ MCKTHMCHHEM N0 OIHOMY HA IBVX Bubopkax
Oama M3 HUX NPCICTARTATA CCPHHOBMWC MPOTC-
a3b1 — 560 NOCICIOBATCTLHOCTCH, PALICTICHHBIX HA
ke cornacko EC. Jipyraa smbopka coacpxana
817 nocacaosare i M3 TAK HATL
«Jonororo cramaapras (Brown er al., 2006),
NpeacTan 56 HiCTH. panaw a
no dw P nobucm-
HCHHMX B 5 HaacewmeHets, Ha puc. 3 nokasams

¢ AP, vepe. O BCEM PYINEM

TbHBIM XAPAK
a

0.588

0,507

a
= 0.504
.99 —=— frame 10
= frame 30
0.5 === frame 50
i
0.5
0801
p'mm n k. A0 50

maxBand

Pue. 3. | IpoBepka TOUNOCTH METOA 1 BROOPKE Copit-
HORKX (poTEas

BIBOPKH CCPUHOBBIX MPOTCAZ. NPH PAIHBIX THA-
uewnnx frame w maxBand

PenyasTarst npoBepis TOUHOCTH METOA HA Bhi-
Bopke « 3010T0M0 CTAHIAPTA? CXOKH ¢ TAKOBBIMM
A4 COPHHOBLIX npoTeas: 43 u3 56 cemeiicrs «3o-
JOTONO CTAHAPTA» MPEACKAILIBATHEE CO 100 V-t
TounocTso (pic, 4). Oamako vabmosaroTcs pas-
AMMMA 119 COMCHCTB M HaacevciicTs. B cvyae ¢
- . et N -
IAP nponcxoamT npwu suicHin frame = 50, 8 1o
BPCMA KK 1A COMCHCTE TOMHOCTS MPEACKAIAHMA
AOCTHIACT MAKCHMY MO MPH MCHBIICM SHAMCHHH
31oro napaveTpa (30) (puc. 5), Mo-suamsony.
IT0 OTPAKACT GOTBUIYIO TMBCPICHIMIO MOCIC-

—a— frama 10
= === Trama 20. 30. 40. 50

10 20 » 40 50
maxBand

Pre. 4. [lposepia Tounocti setocm ia maGopre ce-
seiers « JaoToro cran -

1,000, SRR YRR

0,995

—a— frame 10

e lrame 30, 40,50

0580 /
0975}
080
0 0 40 50
maxBand

Pue. 5, [Iponepia TOYHOCTH METOI 158 BGOPKE Ha1-
cemeficn « JogoTon cranaapras

Henogwwmsie 3ametkn Crp.9

Henogwuntble 3ametkn Cip.4
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J0BATCABHOCTCH, BXOIMMIMY B HA
CPABHCHMIO C CCMCHCTBAMM.

Cpanieine ¢ apyiini Mero s

J11% cpaBHCHIA TOMHOCTH NPCICKATAHKA (n HE-
LMOHTBLHBIX KIICCOB € NOMOLILIO HACTO METO1A
Mbi BHIGPATH NPOrPANALL, OCHOBAHHLIC HA HIBCCT-
uwx metoaax: HMMer. SVMProt u PROF_PAT.

lporpasva SVMProt (Cai ef al., 2003) pea-
JMIVET OHH M3 MCTOI0B MAUMHHOTO OOVUCHMS
(METO1 ONOPHBIX BEKTOPOB) W Tak #e. kak PAAS,

BaM (comacko kaaccuduxaimmn PFAM).
Tak 410 4 Beaka w3 T OTHOCHTCR K 4 pauTHUHEIM
K1accan, [lo-BIIHMOMY. BLICOKAS TOMHOCTS MPOT-
Hoza HabmoaaeTes A% TeX (y HKUMOMATBHBIX
KIACCOR. KOTOPHIC BTHOMAKOT OIHY HTH HCCKOIBKD
XOPOWO NPCICTARICHHRIX TPV MOMOIOTHYHBIX
NOCICIOBATCALHOCTCH,

Jannme cpasnchis Hauero wetoaa e SVMProt
npuBeacHs 8 Tadn. |

Iporpasesa HMMer (http:/hmmer janclia org/)
WCMOBIVET CRpuThe Mapiosckue voaean. [laa
OLICHKH ITOTD METOAA M3 «3010TOMD CTaHIAPTaY

p ¢ oby W W3 po

Obt Gp S Ha HeTem 8 icTs. 00-

MCHHBIX NOCIC i, Cy npea-

1a wn EC. lpeacrasnrensnocts

A0ACHHOTD MCTOA C MCTOI0M ONOPHBIX P
MPOBOIKIOCH HA OCHOBE JAHHBIX O YV BCTBHTC Th-
HOCTH M CReuMpHMHOCTH NPEACKAzanma 119 46
PALTHYHBIX KI1ACCOB GCIKDB, MPHBCICHHBIN ABTO
pasu nporpasist SVMProt. Ha ocHosanmm amux
JQHHBIX Mbl PACCHMTATH JHaMCHHR TAP.
P _, TN

up- TAEN_FRIIN,
e T = 4HEI0 HCTHHHO NOaoKHTETbHBX, [N
MHCI0 MCTHHHO oTpHuaTeabHeX. FP - uncao
ORHOMOTOMHTCTBHEI M FN — MHCI0 10KHOOT-
PHUATCABHBIX PCTYILTATOB,

Jlaa pacuera sHascHni LAP npu npeackazanmm
TeX W 40 KIACCOB HAHM MCTOIOM MBI TIPHMC-
HIUTH MPOLICTVPY CROJIBIAILCTO KOHTPOA C HCK10-
HCHMEM MO 0IHOMY, PACUCTI NPOWIBOIMTHCE NPH
uaeHun frame = 50 | pasIHuHBIX IHBUCHHAX
maxBand, Heromsom nocacaosareismocTeit s
ofvumomeit subopkn Geura Gaza aanme Brenda
(http://www. brenda unikoeln.de)

Cpeanss TOMHOCTS NPCIACKAAHHA C NOMOUIBLIO

METOa Cf ¢ npeacka-
3amHmn nporpasias SYVMProt n amee npessimacy co
npu sHauennd max Band = 3000, [1pw srom suade-
HHH HAW METOA NpeackalsbacT 32 kiaccac Bonee

corint [APK 14k ¢ Gonee AP sen
SVMProt. Crour ormetims, 4mo ¢ nosousio PAAS
4 k1acca Genkos Guun npeackasans co 100 %o
TOMHOCTBIO. (DIHAKD CCTH KIACCHL. LI KOTOPBIX
TOMHOCTh MPEACKANANMA ¢ nomoumio PAAS or-
ks Hi p ama knacca EC 4.4

seawanna [AP cocTasaser 03971 B aammom cay-
HAC HHIKEA TOMHOCTE NMPOrHOA DOBACHACTCA TCM,
HTO 2aHHBIH K130C 00V it BpiBopkn cocTomT
13 7 BeKOB. OTHOCHIIMNCS K 5 pasHeiyv BeaKoBBIM

7

oToop X KIACCOB cocTasasna ot 7 ao 215
nocacaosareasHocTei. Henoasiya nporpassy
ClustalW co cTanIapTHbivm HACTPOHKAMM, bl
MOV BPIBHHBAHHA 110 KKION0 KIacca.
“PYHHARY KOPPCKLMA BLIDABHMBAHKA HC MPOBO-

annace. Ha MOV HEH B

B NoCTY ¥ May MOCTH
A COOTBCTCTEY OWIMX KIACCOB. & JATCM NPOBO.IH-
nock ICHHE BCCX 010D £ MOCACca0-

BATEALHOCTEH « 3070TOM0 CTAHAAPTAN C NOCTPOCH-
HBIMH MOACTSMK. Ha 0CHOBE BRINOIMBIX JAHHBIX
nporpassist HMMer 119 kaacaoro k1acca MoHo
BBLI0 ONPEICTUTH NOPOTOBOC IHAMCHWE BCC MO~
CACAOBATCTLHOCTH. JCHC TEHTCILHO OTHOCAIHECH
K IAHHOMY KIACCY. NOTYVHATH OLCHKH BBILIC NOPOra,
@ BCC HCOTHOCHILICCTH —~ Hitake nopora. MoskHo cka-
3ame, w10 HMMer npoacyonctpuposan 100 %e-vio
TOMHOCTE P oF IX KIACCOB.
B a1 2 mpuscacHsl oUCHKN TOMHOCTH NPEacka-
JAHMA (HI OCHOBE PACCHMTAHHBIX 3HaMCHMI IAP)
ATM TOX KC KABCCOB, MOTYUCHHBIC C MOMOMIBIO
Hawero mMeroaa (frame = 50 u maxBand = 50)
MPH MPOBEICHMH CROTLIALCTD KOHTPOIA C HCKTIO-
HEHHMEM 110 OIHOMY.

Taxkuy o0pazosM. NPOTPAMNHAN PEALTHIALUNA
MNPCAIOACHHOND MCTOAA VCTYTACT nporpaMme
HMMer roasso & | 13 13 kiaccos

Mporpasma PROF_PAT (hup://mwwmgs.
bionet ns¢. ru/mgs/programs/prof_pat/) menoassyer
NATTCPHBL! BEIKOBLIX COMCHCTE. COLIABACMBIC B AB-

A 4 F Ha I (R
nocacA0BATEABHOCTEH 13 Gas aamHe SwissProt
n TrEMBL. basa aamnmwx PROF_PAT coacpawr
narrepust Gosee uem 13 000 feakosbix ceveiicTs
JL15 OPHCHTHPOBOMHOND CONOCTIRICHHA TOMHOCTH
AXHHOTD METOIA ¢ TouHOCTHIO PAAS wibt wenons-

Henopwwrsie 3ametkn Cip.10

Henogwuntsle 3ametkn C1p.5
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Tatuma 1
Cpasncume PAAS u SVMProt*

Gy ucmomanangl Kiace TAP i SVMProt IAP aam PAAS AlaP
EC Tl 09164 09746 00552
EC 12 049193 09719 D052
EC 13 08397 01,9273 00876
EC 14 1881 0.9542 00732
EC 15 0,7469 08766 0,1297
FC 16 10,9469 07756 01713
EC 18 08246 0.8735 00509
EC 19 0976 0.7673 =0.2087
EC 110 (L8438 06173 -11.2263
EC L1 09161 09942 00781
EC 113 (L9087 08195 0892
EC T4 09141 09682 00841
EC 115 0,9426 08397 K29
EC 117 08956 115530 0,312
EC20 18581 08209 0372
EC22 09179 08652 00527
EC23 087 0942 00473
EC 24 8722 01,9399 00677
EC15 (L8746 0.90%1 00335
EC26 (L X8R5 09913 01028
EC27 08259 0.95 01241
EC28 0.7869 0,984 0,1971
EC31 (.5747 095035 3758
EC32 0,897 96T 00705
EC33 19375 (8125 0,125
EC 34 08TIT 09623 00906
EC35 08335 0,892 00566
EC 3.6 0L,9268 09623 00355
EC41 08959 8463 =L
EC42 0.8632 09129 00497
EC 43 0,919 07773 =11,1423
EC 44 0.7495 0.5971 =1 1524
EC 4.6 0.7604 | 0,239%
EC51 L8362 0802 00342
EC352 X255 0,969 01438
FC33 10,9203 07367 =41 1726
EC54 (8537 09479 0,0942
EC 6.1 R TEY (L9836 0043
EC 62 08717 YIRS 0,1268
EC63 08961 09124 00163
FC 64 (L9389 1 XA
EC 6.5 08446 1 01554
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Oxonganne rabanm |

Ay pxionar Kiace TAP gam SVMProt AP aim PAAS AIAP
Peterrmopu. conpamenmne e
& GuGTROM 09616 0.9977 00361
Hacprme penerrmopi 09352 1 0645
Tuposkimasise 08563 0.955
petie L8562 1953 00958
YOpar e VIEKTPOXHME-
MECKIM TOTEHITAI0M TPac- 0923 (ART72 0,0642
TOPTEPR (CHMIIOPTEPLL ¥ it
OPTEPhL. AITHIOPTEPHI)

“IAP v SVMPro wenis LAF paces 5 110 MM, 11 ncrare Cai et al (20031 AP

2o PAAS < sveans LAP 00 pesy astamon npeackasmims. ooy weiHL ¢ nostoumnsio serota PAAS npr nmse-
v frame = 500w maxBand < S000; AIAP - pamocis sescry wavessn TAP am SVMProt w PAAS (8 1ex

cayas. moria oot PAAS sume ousoc SVMProl 1 e ALAP - 0 siameninn ssgieoeiin
Tabmma 2 womepos EC, awacts pen =
CpaBieHHe TOMHOCTH NPEACKABAHMA NONOULLIO MPOTPANILL PROF_PAT npeacranacr
PAAS w HMMer B BHaC THHBIX KIACCOB. 8
man.:l:lmtponEC C noMoutsio mporpasse
dvuxiponaasnaii Kiace PAAS PROF_PAT aaa 899 % nocacaosareisHOCTCH
Astzorwipoaas (s6) -+ «3070TOr0 cranaapTas GbUIM NPEICKAIAHB! HO-
Kporonama (sf) ++ sepa EC, koTOpHIC ACHCTBHTCABHO OTHOCATCH
Enoaun (1) e K eoo'rmc’rl)lomm Geakaw. Takusm obpazos.
VOU (s1) e b NPOIY PAAS
Fanoamemse nerancrennss () | + 3 znwernuuwm setoaa PROF_PAT.
| neronoms Buanoti
auenwrpaiicdepaa
Enoaasa (f)

AMD-geasmmaa (1)
Drmammnonnasa (1)
Jlrapoopotasa 2 ()

tEEi144 1 t1tt4[3

SR A O 0 0% S ¢

TpeanomeHHBR NOANOI NOKATAN BLICOKY 10
TOUHOCTE MPCICKATAHHA NPH PALTHIHY VPOBHAX
v HxumonaeHOR Kiaceudmkaumm Geakos, co-

noc VIO © BHO TPEX LIMPOKD HCMOTh-
Iyammonas acasomas (f) WEMBIX I ol
Altbaa p-ruma (1) Metoa of praos np : a) dop-
Ypeaa (1} MATHIALHA 0 JOKLTBHOM CXDACTBE N0CAC-
e TOMHOCT IPEICKIIIN |0 s w s - TOMBOCTL NPt i B cor C HCNOTE
chaanng 98 % s - comeiicTm. «sfh - naceucicTm OPHIHHLTBHOTO K i O HBACT
BHICOKVIO TOMHOCTE npe.x:m 6) npeaocras-
MACTH it «3on010M0  AmeTCR KaK K P HO-
CTAHAAPTAS, L1 KOTOPWIX wisccTen vomep EC. e i€ 10C ILHOCTH, TaK
hpnwmﬁuwmm:.uwmw M CTp Hx IC KAPTHL B) npea-
CTABICHMA e 0 i P MOET ObiTh PCATHIOBAH B
NPOrpaMMs PROF PAT bean ve BHIC ¥ MHCTPYMCHTA (v HK=
CACAVIOUME SHAMC I pos - HOi Geawos; r) nporp

MATPHUA 3aven BI 62 W peatHauMA MCTOA TPEOveT HEBOTBIIMX BBMHC-
100 %o-it \ponem, cxoactra (similanty level), e, PECYPCOR. 4TO MOIBONACT MPOBOINTE
Yacrs «3o PTAN HE MMCET N0 noc M
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FUNCTIONALANNOTATION OF THE AMINO ACID SEQUENCES
USING LOCAL SIMILARITY

K. Alexandroy, B. Soboley, D. Filimonoy, V. Poroikov

Institute of Biomedi

I Chemistry. R Academy of Medical Sciences. Moscow. Russia.
e-mail: deimmu ¢ vandex.ru

Summary

We have developed a new method. which enables 10 recogmize the proten functional classes based on the
ongmnal description of an amino acid sequence. Each sequence of the traning set 1s compared with the annotated
sequence and local simulanty scores for all amimo acid positions are caleulated. These scores are used as mput data

for the onginal classafier. The method was tested on 56 classes of luded into the Gold Standard (Brown
efal, 2006), senne proteases and other protein classes. Protein classes fabove vm'e Dicted with high
aceuraey . most of them were | d wath 106 % v O progr heted Ei il classes

with the aceuracy supenor to SVMProt program (hased on the support vector machine) and comparable with
HMMer (based on hidden Markoy models) and PROF_PAT (based on the multiple motif’ pattermns). We suppose
that the suggested method can be used in the prediction of the fi | classes of and i the revealing
of functional specifienty sites in the amino acid sequences
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