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Abstract

The DNA barcode of Bruchidius varius collected from Dilek Peninsula and Biiyiik Menderes Delta National
Park (DPNP) in Aydin province of Turkey is given for the first time. As DNA barcode, mitochondrial
cytochrome c oxidase subunit I (COI) with a length of approximately 628 bp is sequenced and an
illustrative barcode is presented along with nucleotide composition of the target gene location. Nucleotide
composition of the given sequence includes 38.63% T, 27.98% A, 17.01% C and 16.38% G and showing a
strong AT bias (66.61%). GC percentage is 33.39%. BLAST tool in NCBI is used to check the taxonomic
position of the sequenced sample. DNA barcoding result fully corresponds with the morphological
identification of the samples.
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Ozet

Dilek Yarimadas ve Biiyiik Menderes Deltas1 Milli Parki'ndan (Aydin) toplanmis Bruchidius varius tiiriine
ait DNA barkodu tilkemizden ilk kez verilmistir. DNA barkodu olarak yaklasik 628 bp uzunlugundaki
mitokondriyal sitokrom c oksidaz altiinite 1 (COI) geni kullanilmistir. Ayrica ilgili gen bolgesi sekansinin
niikleotid kompozisyonu verilmigstir. Niikleotid kompozisyonunda kuvvetli bir AT yonelimi (%66,61)
gorillmiis olup niikleotid oranlart %38,63 T, %27,98 A, %17,01 C ve %16,38 G seklindedir. GC orani
%33,39'dur. Dizilenen 6rnegin taksonomik durumu NCBI'da bulunan BLAST araciyla kontrol edilmistir.
DNA barkodlama sonucu, 6rneklerin morfolojik teshisi ile ortiismektedir.

Anahtar Kelimeler: Tohum bdécekleri, Bruchidius varius, COI sekansi, DNA barkodu, niikleotid
kompozisyonu.
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1. Introduction

The Bruchinae, seed beetles, constitutes an economically important subfamily of
Chrysomelidae, and many species are significant pests on stored products [1]. Bruchidius
varius (Olivier, 1795) is widely distributed in Palaearctic region including Europe, Asia
and North Africa [2]. This species was reported from several Fabaceae species (Medicago
spp., Vicia spp., Trifolium spp., Genista spp.) [3].

Morphological species identification of seed beetles requires a hard taxonomic work,
because the group is diverse and species look alike very much. DNA barcoding is a
promising powerful instrument which facilitates the taxonomic work and reduces the
need of taxonomic expertise [4]. The 5'-region of the mitochondrial cytochrome c oxidase
subunit I (COI) with a length of approximately 658 bp is selected as a standard barcode
for animals [5].

The main purpose of this paper is to provide first DNA barcode (COI sequence) of B.
varius collected from Turkey and evaluate its importance and benefits for taxonomy of
the species.

2. Material and Methods

Examined materials were collected from Dilek Peninsula and Biiyiik Menderes Delta
National Park (DPNP), a protected area in Aydin province in Western Turkey. Specimens
were collected with a sweeping net and preserved in ethanol. Prior to DNA extraction,
specimens were identified morphologically using identification keys [6]. For DNA
extraction and purification, EurX GeneMATRIX Tissue & Bacterial DNA purification kit
(Poland) were used. Universal HCO/LCO primers were used to replicate the target region
(Table 1). Sequences were obtained from Macrogen (Netherlands).

Table 1. Universal primers used in this study

LCO1490 GGTCAACAAATCATAAAGATATTGG

HCO02198 TAAACTTCAGGGTGACCAAAAAATCA

3. Results and Discussion

Material examined: DPNP, Aydin; 18.06.2020, 37°36’44”N, 27°12’58”E, 1m, 3
specimens.

The COI sequence of Bruchidius varius was obtained successfully using LCO reverse
primer. The electropherogram of the COI reverse sequence (Figure 1) shows that
sequencing was clear and successful; however, some bases at the initial and end were
ambiguous. Those parts were omitted from the sequence and a COI barcode consisting of
628 bp were obtained (Figure 2).
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Figure 1. The electropherogram of COI sequence obtained from B. varius.

] 293

Figure 2. [llustrative COI barcode of B. varius.
Nucleotide composition of the given sequence is as in Table 2, including 38.63% T,
27.98% A, 17.01% C and 16.38% G and showing a strong AT bias (%66.61). GC
percentage is 33.39%.

Table 2. Nucleotide composition of the COI sequence of B. varius.

Species Primer A T G C AT% GC % Total bp

B. varius LCO 2798 | 38.63 | 16.38 | 17.01 | 66.61 | 33.39 629

The BLAST tool provided by NCBI [7] is used to check the COI sequence obtained from
our samples and a distance tree of the results is presented in Figure 3. Fast minimum
evolution option is used to infer the phylogenetic tree. The figure shows 10 closest
sequences in NCBI nucleotide database, and our sample sequence fits well in the distance
tree. This result supports the morphological identification of the samples which is done
prior to DNA barcoding.
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i Bruchidius marginalis voucher ZFMK-TIS-21505 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondrial

¢ Bruchidius marginalis voucher ZFMK-TIS-2513001 cytochrome oxidase subunit 1 (COI) gene, partial eds; mitochondrnal

' Bruchidius marginalis voucher ZFMK-TIS-2524064 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondrial
| { Bruchidius marginalis voucher GBOL Col FK 8811 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondrial
Lo Bruchidius marginalis voucher ZFMK-TIS-14090 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondrial

* Bruchidius marginalis voucher BFB_Col_FK_10278 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondrial
@ Ls Bruchidius margmalis voucher ZFMK-TIS-21637 cytochrome oxidase subunit 1 (COT) gene, partial cds; mitochondnal

9@ Bruchidius_varius_1397591_F3_F3+A12-LCO_DPNP_Turkey

? Bruchidius varius voucher GBOL_Col_FK_1808 cytochrome oxidase subunit 1 (COI) gene...

10.03

r" Bruchidius varius voucher GBOL Col FK 8122 cytochrome oxidase subunit 1 (COI) gene.

|
Bruchidius varius clone W37a-LCO cytochrome oxidase subunit I (COT) gene, partial cds; mit..

Figure 3. Distance tree inferred from BLAST tool in NCBI website using closest 10 COI
sequences.

Although there are several faunistic papers dealing with Bruchinae of Turkey [i.e., 3; 8; 9],
the seed beetles distributed in Turkey hasn’t been fully documented yet. According to the
Palaearctic catalogue of Bruchinae [2], approximately 120 species occur in Turkey. As
mentioned previously, species identification of seed beetles can be challenging and needs
taxonomic expertise. This may lead to misidentifications. These beetles are important
agricultural pests and correct identification is essential to biological or agricultural
control of these pests. Although DNA barcoding is an expensive and lengthy period for
now, it can provide robust identification results for those lacking taxonomic expertise.

Acknowledgements

This study is a part of the master thesis of the first author. We sincerely thank to
TUBITAK for supporting this study (Project number: 119Z544).

References

1. Southgate BJ. Biology of the Bruchidae. Annual Review of Entomology, 1979;24:
449-473.

2. Anton KW. Bruchinae. (Catalogue of Palaearctic Coleoptera, Vol. 6,
Chrysomeloidea, Apollo Books, Stenstrup, Denmark: Ed. Lobl I, Smetana A),
2010; 347-353.

3. Decelle ], Lodos N. Contribution to the knowledge of the legume weevils of
Turkey (Coleoptera: Bruchidae). Bulletin et Annales de la Societe Royale Belge
d’Entomologie, 1989;125: 163-212.

4. Hebert PDN, Cywinska A, Ball SL. and de Waard JR. Biological identifications
through DNA barcodes. Proceedings of the Royal Society B, 2003;270: 313-321.

5. Hebert PD. Stoeckle MY, Zemlak TS, Francis CM. Identification of birds through
DNA barcodes. PLoS Biol., 2004;2: e312.

6. Mohr KH. Chrysomelidae. In: Die Kafer Mitteleuropas. 9. Cerambycidae,
Chrysomelidae. Krefeld: Goecke and Evers, 1966: 95—280.

7. NCBI website [cited 2022 July 25]. Available from:
https://blast.ncbi.nlm.nih.gov/Blast.cgi?PROGRAM=blastn&PAGE_TYPE=BlastSe
arch&LINK_LOC=blasthome.

8. Borowiec L. The seed-beetles from Turkey (Coleoptera, Bruchidae). Polskie
Pismo Entomologiczne, 1984;54: 295-301.

79



Ucan and Ekiz / Usak Universitesi Fen ve Doga Bilimleri Dergisi 76-80 2022 (2)

9. Borowiec L, Anton KW. Materials to the Knowledge of Seed Beetles of the
Mediterranean Subregion (Coleoptera, Bruchidae). Annals of the Upper Silesian
Museum in Bytom Entomology, 1993;4: 99-152.

80



