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OZET

Hesaplamali biyoloji alaninda siniflandirma problemleri igin makine &Jrenme
teknikleri sikga ve genis sekilde kullaniimaktadir. Bu teknikler, girdi olarak sabit
uzunluklu nitelik vektorleri istemektedir. Bilindigi Uzere proteinler farkli uzunluklara
sahip olduklarindan dolayi, tim protein dizilimlerini sabit sayida nitelik ile géstermek

gerekir.

Bu amagla geligtirilen etkili yontemlerden biri protein dizilimlerinin n-peptit
birlesimleridir. Yontem n uzunluktaki her alt dizginin dizilim igerisindeki gorulme
yuzdesini ifade eder. Alan karmasikhdini azaltmak amaciyla, n’nin artan degerleri
icin, kullanilan aminoasit alfabesi, sonu¢ vektorin gunimuiz bellek kaynaklariyla

uyumlu olmasini saglayacak sekilde dizenli olarak kagultulmustar.

Kullanilan bu ¢6ziimde birlesime ait bitlin 6zellik girdileri sadece bir siniflandiriciya
toplu olarak verilmekteydi. Bu tezde, bu Ozellik girdileri n-peptit birlesimlere ve
kUgultilen amino asit alfabelerine gore farkli gruplara ayrilip, farkli siniflandiricilara
verilmistir boylece soyutlanarak daraltilan arama uzayinda, gezinen birden fazla
teknige, bir Ust siniflandirma yaklasimi denenmistir. Amag¢ dogru sekilde yakinsanan
ve bizi birbirinden farkli ¢ozUm bolgelerine ulastiran tekniklere Ustsel siniflandirma
yaklasimi ile daha iyi sonuglar alabilmektir. Bu yaklagsimda farkli siniflandiricilarin
cikti deg@erlerini degerlendirmek Uzere ortalama alma, agirlikli ortalama alma ve

ogrenme kumesinde en basarili olani se¢cme gibi degisik durumlar karsilastiriimigtir.

Her bir yontem hesaplamali biyolojinin énemli ve glncel problemlerinden biri olan
uzak homoloji tespiti Uzerinde test edilmis ve sonuglar karsilastirmal olarak

sunulmustur.



Sonuglara bakildiginda egitim kimesinde en basarili olan siniflandiricinin sonucunun
dogru kabul edildigi durumun digerlerine gobre daha etkili oldugu gozlenmigtir.
Sonuglar arasindaki istatistiksel anlamliligi dikkatlice incelemek igin tum yontemler
arasinda ogrenci T-testleri yapilmis ve testlerin sonuglari yorumlanmistir. Denenen
batin Ust siniflandirma yaklagimlari yalniz bir siniflandirici kullanilan duruma goére
daha etkili bellek kullanimina sahiptir. Destek vektor makineleriyle test edilen bu Ust
siniflandirma yaklasiminin sadece uzak homoloji tespitinde degil diger siniflandirma

problemlerinde de basarili olacagi disunulmektedir.
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ABSTRACT

Machine learning techniques are frequently and extensively used for classifying
problems in the field of computational biology. These techniques require constant
length feature vectors as inputs. As far as it is known that proteins are in different
lengths, therefore all proteins are needed to be represented with a constant number

of features.

One of the effective methods developed for this goal is n-peptite combinations of the
protein strings. These methods are represented with the availability percentage of
each of the n-length substrings inside the sequence. To reduce the space
complexity, for increasing values of n, amino acid alphabet is reduced regularly for

the resulting feature vectors to conform available memory resources today.

In this solution, all feature inputs were given to a single classifier. In this thesis, these
feature inputs are classified into specific significant groups, according to the n-peptite
compositions and reduced amino alphabets. These groups are given to several
different classifiers to achieve a data fusion approach with a few techniques that are
wandering in the narrowed search space by abstraction. Aim is to have better results
with techniques that are converging in exact and leading to different regions of a
solution. In that approach, to evaluate the output values of different classifiers,
various cases like averaging, weighted averaging and choosing the most successful

one in the training set are compared.

Each of these methods was tested on remote homology detection problem which is
one of the major and actual problems of computational biology and results are

presented relatively.



As the results are considered, the case in which the output of the most successful
training set is granted, observed as the more accurate one. To explore the statistical
significance of differences between results, paired samples T-tests were carried out
between all methods. Furthermore, all data fusion approaches tested, through out the
thesis has more efficient memory usage according to the single classifier case. The
data fusion approach which has been tested with support vector machines is also
thought to be efficient for not only protein homology detection problems but also

other problems of classification.
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