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Abstract

Gentiana is the most common genus in the family Gentianaceae. The first description of the genus was given by K. Linney.
The flower structure of this genus was first described by A. Grisebach. It is an annual or perennial plant of Mediterranean
origin. The chloroplast DNA of 6 species from the genus was studied by PCR-RFLP analysis. The amplified DNA fragments
were documented by using UV transilluminator-Biostep. Sequencing was performed on ABI 3730XL automated sequencer.
The molecular- phylogenetic analysis has been conducted according to Tamura-Nei model.
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Introduction

Material and methods

Plant material: Plant materials were collected from 6
samples growing in Caucasus territories of (Nakhchivan,
Guba) Azerbaijan.

Sample Preparation for DNA extraction

100-200 mg leaflet from each sample is placed into 2 ml
tubes. After the closed tubes are stored in liquid nitrogen a
few minutes, a plant material is crumpled thoroughly. 0.7 ml
extraction buffer which was heated at 65 °C in advance is
poured on the crushed sample (inside the tube). The tubes
are put in the water bath with 65 °C within 60 minutes and
mixed every 10 minutes carefully. The same volume (0.7
ml) of chloroform-isoamyl alcohol (24:1) is added and
mixed carefully. The tubes are centrifuged at a velocity of
13000 rpm during 15 minutes. Then the solution
accumulated on the upper part of the tube is transferred to
another 2 ml tube cautiously and the same volume of cold
isopropanol (-20 °C) is poured on it and it is put into - 20 °C
refrigerator for a night. Afterwards, the tubes are
centrifuged at a wvelocity of 13000 rpm again and the
isopropanol is thrown by filtrating completely. 0.7 ml
washing buffer is added on it and is centrifuged at a velocity

of 13000 rpm during 5 minutes. This process is repeated
twice. After the washing buffer is filtrated completely, the
tubes are kept open for a night. 0.1 TE buffer is added on
the dry DNA and it is kept in refrigerator with - 20 °C for 1
night.

Checking of the amount of DNA and degree of purity
The amount of the extracted DNA is fixed in 260 and 280
nm wave length in spectrophotometer (Nano Drop 2000c
UV-Vis Spechtrophotometer-Thermo  Scientific). The
mixture used for determination of the amount consists of 20
pl extracted DNA and 1980 pul ddH20 or TE buffer. The
density of DNA in solution is calculated as: the density of
DNA (ng/ul) = (0S260x100 (factor of dilution) x 50 ng/ml)/
ratio between optical density in 1000.260 and 280 nm
(0S260/05280) shows the degree of purity of nucleic acids.
Optimal degree of purity for Polymerase chain reaction is
1.8-2.0 (Table 1). Upon the determination of the amount of
DNA, 50 ng/ ul thickness working solutions are made of
every sample DNA for carrying out Polymerase chain
reaction.

Table 1: Checking of the amount of DNA and degree of purity

Type name Code Date Conc. | A260/280 | Conc. | A260/280 | Conc. | A260/280
Gentiana septemfida Al1G1| 15.12.2017 | 110.1 1.94 1111 1.93 1124 1.94
Gentiana gelida AG4 | 15.12.2017 | 125.8 1.79 126.4 1.80 124.5 1.82
Gentiana pyrenaica AG2 | 15.12.2017 | 95.1 1.60 96.3 1.62 100 1.60
Gentiana nivalis A6 | 15.12.2017 | 125.6 1.90 126.5 1.93 124.6 1.91
Gentiana blepharophora A3 | 15.12.2017 | 410.2 1.99 416.8 1.98 409.4 1.99
Gentiana cruciata A5 | 15.12.2017 | 155.3 1.83 155 1.88 155.2 1.85

The reaction volume per sample was 20 pl (2 pl sample
DNA-18 pl reaction mixture). Two ITS primers were used
for the analysis (Table 2). The whole reaction must be
carried out in the ice and the received solutions must be
vortexed firstly, then centrifuged. It is added to TAQ
polymerase reaction mixture at the end by mixing and the
general reaction mixture is vortexed well. The specified
volume DNA is firstly put into the tubes or PCR plate and

kept in the ice. Then 18 pl from the reaction mixture is
poured on each sample and vortexed again. The tubes were
placed into PCR apparatus (Gene Amp PCR System 2720,
Applied Biosystems) and the following program was
applied (table 1).

The PCR products were applied on a 1.5% ethidium
bromide-stained agarose gel in 1x TBE (Tris—Borate-
EDTA) buffer. (figure 1).
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Table 2: Cycles and duration of Polymerase Chain Reaction.

PCR temperature Duration Cycle
94 0C 3 minutes 1
94 °C 15 minutes
50°C 15 minutes 35
72°C 30 minutes
72°C 5 minutes 1

Table 2: Nucleotide sequence of ITS primers (5'-3").

DNA region| Primer | Nucleotide sequence 5'-3' | Reference
ITS IS 1 TCC GTA GGT GAA CCT| White and
GCG G others. 1990

TCC TCC GCT TAT TGA | White and
TAT GC others. 1990

ITS4

Fig 1: Checking of the quality of PCR products in agarose gel.

Results and Discussions

Sequencing

Obtained PCR products have been refined by using of
QIAquick Gel Extraction Kit (Qiagen, GermanY) set before
sequencing. The nucleotide sequences obtained have been
sorted by means of ClustalwW program (Thomson and others
1994). The results of some species have been taken from
American GenBank information centre. By including the
sorted nucleotide sequences in Molecular Evolutionary
Genetics Analysis (MEGA 6.0) program, the molecular-
phylogenetic analysis has been conducted. According to
Tamura-Nei model, a phylogenetic tree has been built using
the method of Maximum Likelihood (ML) by repeating 500
(Felsenstein 1985) [,

By comparing the obtained nucleotide sequences with those
in USA GenBank information centre, the following results
have been gained:

S1 sample with GenBank data conforms with Gentiana
septemfida type.

S2 sample with GenBank data conforms with Gentiana
pyrenaica type.

S3 sample with GenBank data conforms with Gentiana
gelida type.

S4 sample with GenBank data conforms with Gentiana
nivalis type.

S5 sample with GenBank data conforms with Gentiana
blepharophora type.

S6 sample with GenBank data conforms with Gentiana
cruciata type.

Circium arvence has been received for comparison
(dendrogram 1.).
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A1G1 Gentiana septemfida
TCO03 AG2 Gentiana pyrenaica
AG4 Gentiana gelida
TC005 A6 Gentiana nivalis
TCOOE A3 Gentiana blepharophora

A5 Gentiana cruciata

TC014 81 Cirsium anence

—
0.05

Dendrogram 1: Phylogenetic tree of ITS gene region in nuclear
genome of some Gentiana species according to Maximum
Likelihood (ML) method
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