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Abstract

Honey bees (Apis mellifera) are among the most important pollinating agents supporting the sustainability of
terrestrial ecosystems and agricultural production. Determining the botanical origin of pollen collected by honey
bees provides critical information for melissopalynology, pollination biology, colony development, and ecological
monitoring studies. Conventional microscopic pollen identification methods have been widely used for many
years; however, due to their time-consuming nature and the requirement for advanced expertise in pollen
taxonomy, molecular-based identification methods have increasingly been preferred in recent years. In DNA
metabarcoding studies, the Internal Transcribed Spacer 2 (ITS2) region has emerged as a powerful molecular
marker effectively used for discriminating plant taxa. Large amounts of ITS2 sequence data have accumulated in
open-access molecular databases such as NCBI GenBank. Nevertheless, the potential for re-evaluating these open-
access datasets in honey bee pollen research and melissopalynological studies has not yet received sufficient
attention. Re-analysis of open-access molecular datasets has the potential not only to generate new biological
interpretations but also to contribute to reproducible and sustainable scientific research through the re-evaluation
of existing data. In this context, interdisciplinary analysis pipelines integrating open-source analytical software
workflows, BLAST-based taxonomic matching systems, metabarcoding analysis tools, and network analysis
approaches are widely used. This presentation aims to highlight the importance of integrating ITS2 metabarcoding
with open-data approaches in honey bee pollen research. For this purpose, a bioinformatic re-evaluation based on
the re-analysis of ITS2 datasets obtained from publicly available research data is presented as an example,
demonstrating the potential of such approaches for advancing melissopalynological studies through the testing of
different hypotheses. The proposed approach is expected to contribute to the molecular identification of bee flora,
the evaluation of pollen resources in urban landscapes, and the testing of new hypotheses in pollination research.
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Bal Aris1 Polen Arastirmalarinda ITS2 Metabarkodlama ve A¢ik Veri Yaklasimlar:

Ozet

Bal aris1 (Apis mellifera), karasal ekosistemlerin siirdiirtilebilirligini ve tarimsal tiretimi destekleyen 6nemli
tozlayici ajanlardan biridir. Bal arilarinin topladigi polenlerin botanik kdkeninin belirlenmesi; melissopalinoloji,
polinasyon biyolojisi, koloni gelisimi ve ekolojik izleme galismalar1 agisindan kritik bilgiler sunmaktadir.
Geleneksel mikroskobik polen tanimlama yontemleri uzun yillardir kullanilmaktadir; ancak bu yontemlerin zaman
alic1 olmasi ve ileri diizey polen taksonomisi uzmanlig1 gerektirmesi nedeniyle son yillarda molekiiler tabanl
tanimlama yontemlerinin kullanimi giderek daha fazla tercih edilmektedir. DNA metabarkodlama galismalarinda
“Internal Transcribed Spacer 2 (ITS2)” bolgesi, bitki taksonlarinin ayirt edilmesinde etkin bicimde kullanilan
gucll bir molekiler belirteg olarak 6ne ¢ikmaktadir. NCBI GenBank gibi agik erigsimli molekiiler veri tabanlarinda
biiyiik miktarda ITS2 dizisi birikmis durumdadir. Ancak bu acik erisimli veri setlerinin bal aris1 polen arastirmalari
ve melissopalinoloji ¢alismalari bakimindan yeniden degerlendirilme potansiyeli heniiz yeterince dikkat
¢ekmemistir. Agik erisimli molekiiler veri setlerinin yeniden analiz edilmesi, mevcut verilerin yeniden
degerlendirilmesi yoluyla tekrarlanabilir ve siirdiiriilebilir bilimsel arastirmalarin yiiriitiilmesinin yani sira yeni
biyolojik yorumlarin gelistirilmesine de katki saglama potansiyeline sahiptir. Bu kapsamda agik kaynak kodlu
analiz yazilimlarina dayali is akislari, BLAST tabanl taksonomik eslestirme sistemleri, metabarkod analiz ara¢lart
ve ag analiz yontemlerini bir araya getiren disiplinlerarasi analiz hatlar yaygin olarak kullanilmaktadir. Bu
sunumda, bal aris1 polen aragtirmalarinda ITS2 metabarkodlama ile agik veri yaklagimlarinin biitiinlestirilmesinin
oneminin ortaya konulmasi amaglanmaktadir. Bu ama¢ dogrultusunda, bir bilimsel aragtirmaya ait acgik veri
kaynaklarindan elde edilen ITS2 verilerinin yeniden analizi ile farkli hipotezlerin test edilmesine olanak saglayan
biyoinformatik bir degerlendirme ornek olarak sunulmus, boylece melissopalinoloji caligmalarinin
gelistirilmesindeki s6z konusu potansiyel ortaya konulmustur. Onerilen yaklasimm; ar1 florasinin molekiiler
diizeyde tanimlanmasi, sehir peyzajindaki polen kaynaklarinin degerlendirilmesi ve polinasyon arastirmalarinda
yeni hipotezlerin test edilmesine katki saglayacagi diisiiniilmektedir.
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