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Abstract: As necessity of high throughput systems(microarray and next-generation sequencing) develop in
genetics, bioinformatics is becoming a hot topic. Comparison of the sequencing data and making
sequence-base designs have a high importance for genetic diagnosis and identification in lifesciences &
medical genetics. In international terminology of bioinformatics, the software which are used for obtaining
homologous and non-homologous regions in DNA sequences are named “Sequence Alignment Tool”. There
are lots of sequence analysis software. Open source ones of these software are processing on web-based
servers. Uploading, processing data and visualisation of results with these software are time consuming due to
server processing load. It may result as failure because of server load.

There are many parameters that determine the popularity of the Sequence Alignment Tools such as user
friendly interface, interface design, accurate alignment, system requirements, data processing time and
capacity. In this study dataset of “Meleagris Gallopavo” and “Gallus Gallus” were obtained from National
Center for Biotechnology Information(http://www.ncbi.nlm.nih.gov) used for comparison of sequences with
different alignment software. DNmA"®" software developed in this study was compared with server based, open
source and cost free T-Coffee, ClustalW, Kalign and MUSCLE software. The comparison was done according
to the parameters stated above and alignment results. Each parameter scored numerically between 0-10 and
software’s parametric scores were added to obtain a total score. Although each software uses different
algorithm, comparison of sequence alignment results showed %90 similarity. For analysis of data over 2kb,
DNmA"" could process better with %100 efficiency whereas the server based ones failed with %30. Server
based software provide service to multiple user at the same time and require high speed internet connection.
DNmA"9" software requires minimum 256mb RAM, Microsoft Windows operating system and does not require
internet connection. All the server based software which were compared can construct phylogenetic tree for
aligned sequences. DNmA"" differs from others on this step. Instead of constructing phylogenetic trees,
DNmA"®" permits designing of PCR primers with determining thermodynamic features, reverse, complement,
reverse-complement and duplex formations of the selected primer sequences. This way provides the user
advantage of designing primers in the same window.

DNmA"®" is a server and internet connection independent software which could run locally on a computer by
user inputs. In bioinformatics, number of national software are almost nonexisting in spite of huge necessity.
Here we started with alignment project but our goal is to develop software with wider subjects and larger
groups.
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Ozet: Genetik biliminde yiiksek ¢cikti veren, mikrodizin ve yeni nesil sekanslama gibi gelisen sistemlerin
gereksinimi olarak biyoinformatik siklikla giindeme gelmektedir. Sekanslama ¢alismalarimin sonucunda elde
edilen verilerin birbiri ile karsilastirilmasi, sekans temelli tasarimlar, genetik tani ve tiplendirme ¢alismalart
ile yakindan ilgili olan tibbi genetik, ziraat, veterinerlik ve molekiiler biyoloji bilim dallarinda énemli bir yere
sahiptir. DNA sekans verilerindeki benzer olan ve olmayan bélgelerin bulunmasinda kullanilan sekans
hizalama yazilimlar: uluslararasi terminolojide “Sequence Alignment Tool” olarak yer almaktadir.
Giintimiizde bir¢ok sekans analizleme yazilimi bulunmaktadir. Bu yazilimlardan sekans hizalama yapanlarin
agik kaynak kodlu olanlart web tabanl olarak sunucu iizerinde ¢alismaktadir. Sunucuya veri gonderilmesi,
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verinin iglenmesi ve sonucun gorintiilenmesi internet baglanti hizi ve sunucudaki islem yogunluguna bagh
olarak zaman alicidir. Sunucunun cevap verememesinden dolayi bu islemler basarisizlikla
sonuglanabilmektedir. Bu ¢aliymamizda, sunucu ve internet bagimsiz, bilgisayarda yerel olarak ¢aligabilen,
kullamict tarafindan girilen sekanslari hizalayarak, elde edilen sonuglarin tersi, tamamlayicisi ve ters
tamamlayicisini elde edebilen bir yazilim gelistirdik.

DNA sekans hizalama programlarinin popiilaritesini belirleyen birden fazla parametre vardir. Kullanici
arayiizii kolayligi ve tasarimi, dogru hizalama, veri isleme kapasitesi, sistem gereksinimleri ve islem siiresi bu
parametrelerin basinda gelmektedir. DNmA™" yazilimimizi National Center for Biotechnology Information
(http://www.ncbi.nlm.nih.gov) veritabanindan elde ettigimiz “Meleagris Gallopavo” ve “Gallus Gallus
sekanslarindan olusan veri setini kullanarak sunucu temelli ¢alisan, acik kaynak kodlu ve iicretsiz olan;
T-Coffee, ClustalW, Kalign ve MUSCLE programlaryla karsilastirdik. Yaptigimiz karsilastirmalarda her
yazilim sekans hizalama sonuglart ve yukarda belirtilen parametreler bakimindan 0-10 arasi skorlanarak
degerlendirildi Her yazilim farkli bir algoritma kullanmasina karsin elde edilen sekans hizalama
sonuglar: %90 orannda benzerlik gostermistir. 2kb Uizeri veri setinin ¢oziimlenmesinde DNmA"" yazilim
sorunsuz ¢aligirken, sunucu temelli yazilimlar veriyi islemede %30 oraminda basarisiz olmugtur. Sunucu
temelli yazilumlar birden fazla kullamiciya aym anda hizmet vermektedir ve yiiksek dzellikte internet
baglantisina ihtiyag duymaktadir. DNmA™ yazilimi minimum 256 MB RAM donammina sahip Microsoft
Windows isletim sistemli bilgisayarlarda sorunsuz g¢alisabilmektedir ve internet baglantisina gereksinim
duymamaktadir. Karsilastirmaya alinan sunucu tabanli programlar hizalama yapilan sekanslarla filogenetik
agag insa edebilmektedir. DNMA™" yazilimi karsilastirilan yazihmlardan bu basamakta farkhilik gostererek
filogenetik agag insa etmemektedir ancak hizalama yapilan sekanslar iizerinde genetik ¢alismalarin temel
unsuru olan sentetik oligoniikleotid dizilerinin(primer) belirlenmesine kullanilabilmektedir. DNmA'™"
belirlenen primer sekanslarinin termodinamik ozelliklerini, ters, tamamlayici, ters tamamlayici ve dubleks
yapilarim analizleyerek primer tasarmmnda kullanilan birden fazla basamagin aymi ekranda yapimasina
olanak vermektedir.

Biyoinformatik alaninda ulusal yazilimlar yok denilecek kadar az fakat bu yaziimlara duyulan ihtiya¢ ¢ok
fazladwr. Sekans hizalama konusuyla baslamis oldugumuz bu projemizi daha genis kapsamli ve daha genis
gruplarla devam ettirmeyi amaglamaktayiz.
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