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Abstract

Transferability of barley retrotransposons (Nikita and Sukkula) were examined in Pimpinella anisum L. seeds by using a retrotranspo-
son-based molecular marker: IRAP (inter-retrotransposon amplified polymorphism). Furthermore, transposons’ sequences identified in
medically important plants were obtained form NCBI, and multiple alignment analyses were performed to investigate the evolutionary re-
lationships. These two retrotransposons were identified in Pimpinella anisum L., showing homomorphic band profiles. In addition, limi-
ted similar sequences were detected as a result of clustal analyses. Till date, no study about retrotransposons evaluation using IRAP as mo-
lecular marker has been published in aniseed. Our results are expected to contribute a new perspective for genome architect of medically
important plants in addition to aniseed.
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Oz

Arpa retrotranspozonlarinin (Nikita ve Sukkula) aktarilabilirligi, retrotranspozon temelli bir molekiiler markir olan IRAP (retrotranspo-
zon-aras1 ¢ogaltilmis polimorfizm) yontemi kullanilarak Pimpinella anisum L. tohumlarinda incelendi. Ayrica, tibbi olarak 6nemli bitkile-
rde tanimlanan transpozonlarin dizileri, NCBI’dan elde edildi ve evrimsel iliskileri arastirmak i¢in ¢oklu hizalama analizleri yapildi. Pimp-
inella anisum L. bitkisinde tanimlanan bu iki retrotranspozon homomorfik bant profili gdsterdi. Bununla birlikte, goklu hizalama analizleri
sonucunda sinirl sayida benzer diziler tespit edildi. Bugiine kadar, anasonda IRAP gibi bir molekiiler markir kullanilarak retrotranspozon
degerlendirmesi yapan bir ¢alisma yayinlanmamistir. Sonuglarimizin, anason ile birlikte tibbi agidan 6nemli bitkilerin genom yapisinin an-

lasilmast i¢in yeni bir bakis agisina katkida bulunmasi bekleniyor.

Anahtar Kelimeler: Anason, IRAP, Tibbi Bitkiler, Hareketli Genetik Elementler

I. INTRODUCTION

Pimpinella anisum L. (aniseed) belonging to Apiaceae family is an annual herb with white flowers and small green/yel-
low seeds, cultivating Europe, Asian countries and Latin America in addition to many other warm regions of the world [1,
2]. The seeds have been commonly used for folk medicine, pharmacy, food industry and even as a spice [3]. There are many
reports about antibacterial [4], anti-oxidative [5], antitoxicity [6] and also anticancer [7] effects of essential oils in aniseed.
On the other hand, there is still some concern related to the safety and efficiency. DNA technology/molecular markers are
used to prevent these problems. For this purpose, there are many studies related to DNA markers for identification of her-
bal medicinal species and their adulterants, investigation of genetic changes as a result of biotic/abiotic stress DNA fingerp-
rinting among species and different tissues of the same plant, and evolutionary relationships [8]. One class of these mar-
kers is developed on the basis of retrotransposon sequences. Retrotransposons are mobile genetic elements, moving via an

Sorumlu Yazar/Corresponding Author: Sevgi MARAKLI, Tel: 90 358 211 50 05, e-posta: sevgi.marakli@amasya.edu.tr
Gonderilme/Submitted: 14.02.2018, Diizenleme/Revised: 25.06.2018, Kabul/Accepted: 11.08.2018


https://orcid.org/0000-0001-5796-7819

Marmara Fen Bilimleri Dergisi 2018, 3: 299-304

Retrotransposons’ analyses in aniseed

RNA intermediate in genome. Retrotransposon-based mole-
cular markers are codominant, ubiquitous, highly abundant
and randomly distributed with high copy numbers in plant
genomes [9-12]. Inter-retrotransposon amplified polymorp-
hism (IRAP) is one of the retrotransposon-based molecu-
lar markers, amplifying genomic distance between two long
terminal repeats (LTRs) found in both two ends of the retrot-
ransposon. In this method, polymorphisms can be calculated
by the presence or absence of the PCR product [13]. Sequ-
ences of identical LTR retrotransposons indicate the related-
ness among species [14]. Therefore, LTR primers designed
according to a species can be used to amplify DNA of others.
As aresult, IRAP gives very valuable information related to
the genomes of different species [15, 16].

The major objective of this study was to detect Nikita
and Sukkula retrotransposons, identified in barley [17], in
aniseed genome by using IRAP technique. Moreover, diffe-
rent transposons described in medically important plant fa-
milies were also investigated to evaluate evolutionary rela-
tionships.

II. MATERIALS AND METHODS

2.1 Genomic DNA Isolation and IRAP-PCR

Genomic DNAs were isolated from seven Pimpinella
anisum L. seeds according to Kidwell and Osborn [18]
with minor modifications. The quality and the quantity of
gDNA was controlled on 1% agarose gel and a spectrop-
hotometer, respectively. IRAP-PCR was performed with
Nikita and Sukkula specific primers (5’ACCCCTCTAG-
GCGACATCC3’ for Nikita and 3’GGAACGTCGGCAT-
CGGGCTGS’ for Sukkula) [19]. Amplification reactions
were carried out in 20 pl reaction mixtures, including 9.8
ul of nuclease-free dH,0, 2 pul of reaction buffer (K1071,
Fermentas), 2 ul of MgCl, (2.5 mM), 0.6 pl ANTP mixture
(0.3 mM), 2 ul of primer (1 uM/uL), 3 pl of 20 ng/ul temp-
late genomic DNA (3 ng/ul) and 0.6 pl of enzyme (0.15 U/
ul). The values given in parenthesis indicated the final con-
centrations of PCR components. The amplification condi-
tions were set up as an initial denaturation step at 94°C for
3 min followed by 30 cycles of 94°C for 30 s, annealing
for 30 s (50°C for Nikita and 56°C for Sukkula) and 72°C
for 3 min. The reaction was completed by a final extension
step at 72°C for 10 min. All the experiments were perfor-
med with independent biological replicates (seven seeds).
PCR products were resolved on 1% agarose gel in 1X Tris—
Borate-EDTA at 120 V for 120 min and photographed on
a UV transilluminator. Molecular weight marker (Gene-
Ruler™ 1 kb DNA Ladder, SM0312, Fermentas) was also
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used to determine the size of amplicons. After agarose gel
electrophoresis, gels were photographed on a UV transillu-
minator. Band profiles among samples for Nikita and Suk-
kula were examined.

2.2 Multiple Alignment Analyses

Different transposons sequences belonging to the se-
ven medically important plant families were obtained from
NCBI (The National Center for Biotechnology Information
— www.ncbi.nlm.nih.gov) (Table 1). Then, multiple align-
ment analyses were performed with Clustal Omega (http://
www.ebi.ac.uk/Tools/msa/clustalo) and limited similar sequ-
ences were obtained. Therefore, it was not enough to const-
ruct a phylogenetic tree.

Table 1. Analysed plants and transposons’ sequences

Accession Family Name | Plant name Transposon
number
AY585677.3 Allium cepa PINK
KM434203.1 . Allium cepa AcCACTAI
Alliaceae -
KM434202.1 Allium cepa AcCOPIAI
EF192476.2 Allium cepa hAT1
DQ250807.1 Daucus carota Z]’Shke DeMas-
DQ250806.1 | Apiceae Daucus carota ;Z::;hke DeMas-
AB071213.1 Daucus carota Tdc B2-2
AB001569.1 Daucus carota Tdcl
Helianthus an- .
DQ229838.1 | Asteraceae nuus cultivar Cypsy-like retrot-
ransposon
R112
D37795.1 Convolvula- | Ipomoea nil Tpnl
AB073921.1 |ceae Ipomoea nil Tpn8
EU009625.1 Cucurbita- Citrullus lanatus Cila-1
ceae var. lanatus
AMO040263.2 | Rutaceae Citrus sinensis CIREI. 1
AF279585.2 Lycopersicon chi- | 1y ) 4
lense
AF228701.1 Lycopersiconpe- | p o hvel.1
ruvianum
Solanaceae Nicotiana ab
X13777.1 ICONANA MDA yyy 194
cum
U91987.1 Solanum tube- | b onp
rosum
III. RESULTS

3.1 Nikita and Sukkula were Identified in Aniseed

Nikita IRAP-PCR analyses of seven Pimpinella anisum
L. seeds were demonstrated homomorphic band profiles,
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ranging from 250 bp to 6000 bp. There was no polymorphic
band among samples (Figure 1).
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Figure 1. IRAP-PCR results of Nikita. M, marker; NC, negative
control. Numbers shows seven different seeds of Pimpinella

anisum L.

In addition to Nikita, another retrotransposon, Sukkula
also showed only homomorphic bands among samples (Fi-
gure 2).
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Figure 2. IRAP-PCR results of Sukkula. M, marker; NC, negative
control. Numbers shows seven different seeds of Pimpinella

anisum L.

Sukkula band profiles were different when compared to
Nikita, indicating fewer bands with the length between 500
and 3500 bp. Furthermore, some bands with the same base
pairs were observed in both Nikita and Sukkula (Figure 3).

301

Figure 3. IRAP-PCR results of Nikita and Sukkula. M, marker;
NC, negative control. Numbers shows seven different seeds of

Pimpinella anisum L.

3.2 Clustal Analyses Indicated Very Few Similar
Sequences

We observed limited similarity (a) similar transposon
sequences belonging to the same plant species (such as PIF-
like DcMaster-1 and PIF-like DcMaster-a in Daucus ca-
rota), (b) different transposon sequences found in same plant
species (such as Alliaceae family), in addition to different
transposons’s sequences in different families (Figure. 4).

Figure 4. Alignment of the deduced sequences obtained from
seven families. Every four nucleotides indicated in different
colours
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IV. DISCUSSION

There are many reports related to the essential oils of ani-
seed characterised by antispasmodic, antioxidant, antimicro-
bial, insecticidal, and antifungal effects [20]. On the other
hand, there is no study to investigate retrotransposon move-
ments in aniseed. In this study, barley-specific retrotranspo-
sons (Nikita and Sukkula) were detected in aniseed genome
for the first time, founding homomorphic band profiles.

IRAP markers were used for analysing polymorphism in
different populations. One of them was performed by Bo-
ronnikova and Kalendar [21], observing 125 polymorphic
IRAP markers in Adonis vernalis populations. Moreover,
Soorni et al. [22] investigated the same retrotransposons’
movements in another medical plant, Leonurus cardiaca L.,
reporting >80% polymorphism among samples. Nikita ret-
rotransposon movements in Avena species also analysed by
Tomas et al. [23]. Different obtaining results could be de-
pended on plant species, different transposons and environ-
mental conditions. Furthermore, a specific retrotransposon
could be found in different plant species even humans with
different polymorphism ratios [15, 16].

In addition to retrotransposons, many DNA barcodes
such as rbcL, matK, trnH-psbA and ITS has been widely
studied to evaluate biodiversity and conservation. Further-
more, they are also a reliable tool for species identifica-
tion in addition to safety and quality control [24]. Especi-
ally, ITS2 DNA barcode is commonly used for identification
of medicinal plants [25, 26]. In addition, nuclear ribosomal
DNA (nrDNA) ITS region is also a popular marker, comp-
rising the database for Apiaceae subfamily Apioideae [27].
Wang et al. [28] studied with ntDNA ITS and cpDNA intron
sequence data to understand evolutionary relations between
Pimpinella and related genera (Apiaceae). Furthermore, ITS
sequences of Pimpinella pruatjan were investigated to iden-
tify the relationships among other Pimpinella species [29].

Other molecular marker techniques have been also per-
formed to assess genetic diversity. Wang et al. [30] investi-
gate the genetic diversity of Rheum officinale by using ISSR.
They concluded that diversity was high at the species level,
whereas low at the population level. The genetic diversity
of Trigonella foenum-graecum was also investigated using
RAPD and ISSR markers in addition to ntDNA and ITS bar-
codes [31, 32]. Moreover, similar to our study, Kumar et al.
[33] investigated Daucus carota microsatellite markers in
another species, Cuminum cyminum.

Analysing of suitable DNA barcodes for every species
play an important role in diversity analyses [8]. Transpos-
able elements are source of genetic and epigenetic vari-
abilities and so important drivers of evolution [34]. LTR
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retrotransposon transferability among species could be as
a result of analogous to virus capsid [35]. Sun et al. [36]
studied with the transferability of pear IRAP to apples and
other Rosaceae species. Different from our results, they re-
ported that polymorphism was very high, ranging from 87.5
to 100%. The transferability of DNA markers depends on
genome similarity, showing genome collinearity and evo-
lutionary relationships species [37]. Therefore, molecular
markers have been commonly used for genetic reports be-
cause of interspecific and intergeneric transferability [38].
To our knowledge, this is the first report about retrotrans-
poson-based marker, IRAP, for identifying Nikita and Suk-
kula in aniseed genome. The study revealed that both two
retrotransposons were found in aniseed, indicating homo-
morphic band profiles. Retrotransposons’ markers inves-
tigations have commonly used for knowledge of diversity.
Therefore, our findings might contribute valuable informa-
tion related to genomes of medical plants.
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