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Olciutlerinin Karsilastirilmasi
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Comparison of Genetic Distance Measures using Multiple Myeloma Datasets

Abstract: Quantification of the genetic distance between populations is instrumental in many genetic research
initiatives, and a large number of formulas for this purpose have been proposed. A fundamental step in the
analysis of gene expression and other high-dimensional genomic data is the calculation of the similarity or
distance between pairs of individual samples in a study. Gene expression is the process by which information
from a gene is used in the synthesis of a functional gene product.

In this study, we compared the results obtained with five widely used genetic distance measures: Euclidean,
Maximum, Manhattan, Canberra and Minkowski distance calculation methods. These five measures were
applied to three gene expression datasets of Multiple Myeloma cancer those are publicly available for
scientific use. We aimed to understand which of these measures is better to distinguish the patients and control
cases. In order to evaluate the differences among these five measures, we used Procrustes analyses. Procrustes
analysis can assess the similarity of results produced with different genetic distance measures. Distance values
computed with different genetic distance measures using the Generalised Procrustes Analysis function within
the FactoMineR library of R. Our findings showed that Maximum distance measure differed the most from
remaining measures. Maximum distance measure may be the most effective distance measure for better
clustering of Multiple Myeloma cancer patients and controls.
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Ozet: Cogu genetik arastirmada kitleler arast genetik uzakhigin belirlenmesi gereklidir ve bu nedenle bir¢ok
formiil onerilmistir. Gen ekspresyonu ve yiiksek boyutlu gen verilerinin analizinde en onemli adim,
orneklemlerdeki birey ¢iftleri arasindaki benzerlikler ya da uzakliklarin hesaplanmasidir. Gen ekspresyonu,
fonksiyonel gen iiriinlerinin sentezlenmesi siwrasinda kullanilan genden elde edilen bilgilerin kullandigi
stirectir.

Bu ¢alismada, en sik kullanilan OKlid, Maksimum, Manhattan, Canberra ve Minkowski genetik uzaklik
oOlgltlerinin sonuglarmi karsilastirdik. Bu bes 0I¢Ut, bilimsel kullanim i¢in herkese acik olan Multipl Miyelom
kanseri gen ekspresyon veri setlerine uygulandi. Calismada amacimiz, bu uzaklik olgiitlerinden hangisinin
hasta ve kontrol olgularni daha iyi aywdigimi anlamaya ¢alismaktir. Bu bes dlgiit arasinda farklihig
degerlendirmek i¢in Procrustes analizi kullanildi. Bu analiz farkl genetik uzaklik olgiitleri ile tiretilen
sonuglarin benzerliklerini degerlendirmek icin kullanilir. Uzaklik degerleri, R programlama dili FactoMineR
kittiphanesi igcindeki Genellestirilmis Procrustes Analizi fonksiyonu kullanilarak hesaplanmigtir. Sonug olarak,
Maksimum uzaklik él¢iitii diger dlgiitlere gore daha farkli bulunmustur. Maksimum uzaklik él¢iitii, Multipl
Miyelom kanser hastalarini ve kontrol gruplarmm iyi simiflandirmada diger dlgiitlere gore daha etkili olgiit
olabilir.
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