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ITepiAndm

LNV mruytoxt| auTh, Topovotdloude ua pédodo Behtiwong Tng aviyveuong opokoyiog Twy
Tewteivedy. H mpotevouevn uédodog cuvdudler dedouéva cUyxplong ahAnhouylag xon SoUwY
TEWTEVGY Yo TNV aviyveuorn oporoyiag. H olyxpion opoidtntag ahhnhouylov elvor to o
OUY VA YENOWOTOUUEVO UETEO Yo TNV aviyveuon ouohoylac. §26To00, elvon Yoo O0TL, o
AAMOIEC MEQIMTWOELS, OUONOYEC TpwTelveg umopel vor Tapouctdlouyv eAdylo TN (< 35% ) OlOL-
OTNTA CAANAOUYI®Y.  XTNY PECT) TOU QAUCUATOS TV ATOTEAEOUTWY, TOU ETULC TEEPOVTAL AUTO
TNV GUYXELOT OUOLOTNTOC AAANAOLYIDY, 1) AOXAIOY auTh odnynoel oc Addog oTnyv Takvoun-
on ogohroylag. Auth 1 {OVN TV TEKOTENVGOY, TNV onold TapouctdleTal To UEYIOTO OQAAUQ,
ovoudZeton dipopoluevn Lovn (twilight zone) twv mpwteivedv. H pédodoc mou napoustdlovye
TEPLAUPAVEL TNV avaToVOUNOT) TWY ATOTEAECUATODY auTey, and to PSI-BLAST, oe «ahnidoc
Yetnd» xou «aAndog apvnuxdy. H avatalivounon yivetoaw ye tn yprion evog tavountn mou
Yenoulomolel ThAnpoopieg BouNg TV TEWTEVOV.

Audipopol TUpaUETEIXOL X0 1) TUEUUETEIXOL TaEVOUNTES, XadiS xon cLuVBLUCUOL Tagvoun-
TV, ouyxplinxay ue tumixd pétpa allohdynong. AvantOydnxay tadivountéc, ue TN Yenon
OEBOPEVWY GUYXEIONG DOUNG, XL OTN GUVEYELN YENOHLOTOW MUY YIot TNV oVOTOEVOUNCT) TV
TEOTEVGY Tne dipopoluevne Lwvne. apéyouue ctatiotixd ototyela mou unoctneilouy TNy
Loty wELoOTNTOL TWY 0V0 TEEEWV (OUONOYWY 1 UN OUONOYWY TEOTEVGY) Xt OTN CUVEYElX,
TOEOUGCIALOUPE TO ATOTEAEGHATA TV DLAPORKY TAEVOUNTGY. AoxiudoTrnxay Ta&VoUNnTES Yo
OLUPOPETNOUE GUVBUACUOUS DOULXMY YOQUXTNPIC TIXWY TOU avaXTAUNXAY amd TNV cLYXELoN
TWY B0UOY TwV TEKTEVGY. To anotehéopotd pog emBefomvouy 6Tt 1) TEOGEYYIOT) AUTH UTOPEL
vo. yenotponotniel emTUY®S yiow TNV onuavT BeAtiwon tne aviyvevong ougoloylug, UELOVOoV-
Tog T opdharTor Tou cupfaivouy ot Bipopoluevn (W xaTtd TV lYXELoT TEWTENVGY Bdom
¢ aAAnrouylag Touc.

OEMATIKH ITEPIOXH: Biominpogopixr, L0yxpiom Soumy TemTEvVGY
AEEEIY KAEIATA: [lpwtetvn, Oporoyio, Mnyavur uddnon, Xoyxpeion adknhouyloy,
20yxplon douwy



Abstract

In this thesis, we present a work flow for improving Homology detection for Proteins.
The proposed method combines protein sequence and structure comparison data for de-
tecting Homology. Sequence similarity measures are the most commonly used tool for
homology detection. However it is known that evolutionary divergence can lead to ho-
mologous proteins having very little sequence similarity. In the middle range of proteins
found in the sequence similarity results this divergence leads to error in homology classi-
fication. This zone of proteins where maximum error occurs is referred to as the twilight
zone of proteins. The work flow presented involves reclassifying twilight zone proteins,
in the PSI-BLAST results, into ’true positives’ and ’true negatives’. The reclassification is
done using a Classifier built from the structural data.

Several parametric, non-parametric and committee classifiers were compared on stan-
dard metrics. Classifiers were built using structure comparison data and subsequently
used for reclassifying the twilight zone proteins. We provide statistical data supporting
the separability of the two classes (homologous and non-homologous proteins) and sub-
sequently provide results of classification using various classifiers. Various combinations
of structural features extracted were tried. Our tests show that the approach can be suc-
cessfully used to improve a homology detection work flow by reducing errors that occur
in the "twilight zone’ when plain sequence comparison is used as a metric.

SUBJECT AREA: Bioinformatics, Protein Structure Comparison
KEYWORDS: Protein, Homology, Machine learning, Sequence comparison, Structure
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