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OZET

Biyocesitliligin azalmasmim 6nemi her gegen yil daha da iyi anlagilmakta olmasima ragmen, antropojenik
faaliyetlerin artmasiyla ¢oziilmesi ¢ok zor bir kiiresel problem olarak karsimiza ¢ikmaktadir. Biyogesitlilikle
ilgili sorunun giderilmesinde atilacak adimlarin basinda, var olan tiirlerin kolayca izlenmesi ve yeni tiirlerin hizla
saptanmasi gelmektedir. Ozellikle deniz ekosisteminin anahtar grubu olan zooplankton tiirlerinin tanimlanmasi
oldukga zor olup, ileri seviyede uzmanlik, efor ve zaman gerektirmektedir. Dolayis1 ile zooplankton tiirlerinin
rutin izlenmesi pratikte kolay olmamaktadir. Bu baglamda klasik morfolojik tabanli tiir tanimlama metotlar:
yetersiz kalacagindan, yeni tekniklerin pratik faydalar1 6nem kazanmaktadir. Bu c¢alismada amag¢ Karadeniz
zooplankton tiirlerini hem morfolojik ve hem de DNA barkodlama yontemleri ile tanimlayarak, zooplankton
tirlerinin molekiler yontemlerle hizli tanimlama analizlerinin yapilmasinin miimkiin olup olmadigini
arastirmaktir.

Bu amagla, proje siiresince Karadeniz'in Tiirkiye kiyilarindan segilen 8 noktadan érneklemeler yapilmig, alinan
ornekler morfolojik ve molekiiler incelemeler icin saklanmigtir. Zooplankton tiirlerinin morfolojik analizleri
tamamlandiktan sonra, o6rneklerin mitokondriyal DNA'lar1 izole edilmistir. Karadeniz’de rastlanilan ve
rastlanilmasi muhtemel goriilen organizma gruplarinin sitokrom C oksidaz (COI) genine yonelik primerler hem
spesifik hem evrensel olarak dizayn edilmis ayrica daha once bildirilmis bazi evrensel primerler de referans
olarak sentezlettirilmistir. Bu primerlerle sanal polimeraz zincir reaksiyonu (PCR) yapilmis ve en uygun adaylar
secilerek gercek laboratuvar ortaminda kantitatif polimeraz zincir reaksionu (qPCR) islemine baslanmistir.
Optimizasyon iglemlerinin ardindan elde edilen sonuglara gore segilen evrensel primerlerle tiim drneklerin COI
genleri qPCR ile ¢ogaltilmis, uygunluklar1 erime ve amplifikasyon egrileri yardimiyla teyit edilmistir. Ardindan
bu ornekler Sanger dizileme metodu ile sekanslanmis ve elde edilen sekanslar analiz edilerek uluslararast DNA
veribankalarinda taratilmis, eslesen organizmalar kaydedilerek morfolojik analiz sonuglariyla karsilagtirilmistir.

Bu c¢alismada Karadeniz zooplanktonun bazi tiirlerinin tanimlamasinin DNA barkodlama yontemi ile
yapilabilecegi gozlenmistir. Bu yontem (mitokondriyal DNA izolasyonu ve qPCR) toplam 4 saat igerisinde
tamamlanabilmektedir. Her ne kadar, morfolojik metotlar daha giivenilir ise de, DNA barkodlama analiz
caligmalarinin artmasi ile hemen her tiiriin tanimlamasina yonelik bilgi birikimi yakin gelecekte olusacaktir.
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ABSTRACT

Although the importance of biodiversity decline has gained a much better understanding in recent years as a
consequence of the increase in anthropogenic activities, this globalproblem is still extremely difficult to solve.
The first steps in order to overcome problems related to biodiversity involve the straightforward monitoring of
existing species and the rapid detection and observation of new species. In particular, the identification of
zooplankton species considered a key group of the ecosystem is one milestone which is a challenging and
difficult task requiring advanced expertise, effort and time.Therefore the routine monitoring of zooplankton
species which in practice is not an easy task is being replaced. In this context, because of inadequate classical
morphology-based species identification methods, the new technique has gained importance due to its practical
benefits. By identifying the types of zooplankton species in the Black Sea using both morphological and DNA
barcoding methods, this study aims to compare these two techniques and to determine whether molecular
methods can be used to rapidly identify zooplankton species.

For this purpose, sampling was performed at eight stations on Turkey's Black Sea coast, samples taken were
stored for morphological and molecular studies. After completion of the morphological analysis of zooplankton
species, the mitochondrial DNA from the samples was isolated. Primers of the Cytochrome oxidase gene (COI)
belonging to organisms occurring in the Black Sea were specifically or universally designed. Additionally, some
universal primers were synthesized as reference markers. With these primers, a virtual polymerase chain reaction
(PCR) was performed, the most suitable candidates were chosen and in the laboratory a quantitative polymerase
chain reaction (QPCR) was initiated. According to the results obtained after the optimization process, the COI
genes of all the samples selected by universal primers replicated by qPCR, eligibility was confirmed with the aid
of amplification and melting curves. Subsequently, these samples were sequenced by the Sanger sequencing
method, analysis of sequences obtained was performed by scanning the international DNA database. Matching
organisms were recorded and compared with the results of morphological analysis.

In this study it was observed that some species of Black Sea zooplankton can be identified using the DNA
barcoding method. This method (optimized method for the identification of groups of organisms, even
mitochondrial DNA isolation and qPCR for zooplankton type organisms of different groups) can be completed in
a total time of 4 hours. Although morphological methods are still considered to be more reliable, an increase in
DNA barcoding analysis and the identification of which groups of organisms are suitable will become
widespread since DNA barcoding will provide information for identification of almost every species type in the
near future. This method (optimized method for the identification of groups of organisms, even mitochondrial
DNA isolation and qPCR for zooplankton type organisms of different groups) can be completed in a total time of
4 hours.
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