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ISSR primer screening for analysis of genetic
diversity among Scutellaria tuvensis
(Lamiaceae) populations
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Abstract. Using the Diamond DNA kit, high quality nuclear DN#as
isolated from dry leaves of the endemic speSagellaria tuvensis. The
selection of primers for ISSR analysis of genetitymorphism of natural
populations is described. During the experimentpfhers were tested,
their effectiveness was assessed on a point sééhen assessing the
primers, the number of reproducible amplified DNAgments, the clarity
and brightness of the obtained fragments, and distynctive bands were
taken into account. As a result, 10 ISSR marken® welected that are the
most informative for assessing the population ditgiof the species.

When developing a strategy for the conservatioratd and endemic plants, it is necessary
to take into account the genetic diversity of thmipulations [1]Scutellaria tuvensis Juz. is
endemic species from the family Lamiaceae, with earaw range that covers the
southeastern part of Tuva (Russia) and the adjaverihwestern territory of Mongolia
[2,3,4]. Population genetic studies of this spebi@ge not previously been conducted. Also,
no studies have been conducted on sequencing timmgeofS. tuvensis, therefore, to
identify DNA polymorphism in populations of the gjpes, PCR-based methods can be
used, which do not need any prior information alibattarget sequences in the genome or
its parts. One of the most common methods for dietegenetic polymorphism in plants
that does not require knowledge of the nucleotatpiences of the genome is ISSR analysis
(Inter Simple Sequence Repeats), which uses priomrally 16 —25 bp long, they consist
of tandem short 2-4 nucleotide repeats and anchatr@dor 5' end with 1 to 4 degenerate
bases extended into the flanking sequences [5,8h. first stage of molecular genetic
analysis is the selection of primers that are é&ffecfor studying genetic diversity.
Selection of the optimal primer annealing tempemtincreases the efficiency and
specificity of amplification.

The aim of this work is to screen ISSR markers saldct the most informative primers
for assessing the genetic polymorphism of natusputations ofS. tuvensis.

Materials and methods
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The work was carried out in the Laboratory for theoduction of rare and endangered
plants of the Central Siberian Botanical GardenFeES (Russia, Novosibirsk). DNA was
extracted from dried leaves using a Diamond DNA(KRBT, Russia) according to the
manufacturer's protocol; the material weighed imanm was 8 mg. The purity (the ratio of
the optical power values at 260 and 280 nm) anadimeentration (ngL) of the extracted
DNA were determined on a BioSpectrometer kineti@csmphotometer (Eppendorf,
Germany). For PCR, the DNA concentration of eachpda was leveled to 10 ngd..

PCR was carried out on a C 1000 Thermal Cycler RBb Laboratories, USA); a
mixture of HSTaq DNA polymerase was used for PCH. rAagents used for PCR
production are produced by Evrogen, Russia. Thetimamixture of 15.QuL contained:
8.6 uL of sterile H,O; 1 unit HSTag DNA polymerase; 0.4 mM primer; 2.51ngCl,;
1xTaqg buffer; 1.0 mM dNTPs mixture; 20 DNA template. As negative controls, we
performed PCRs containing all the PCR components starile H,O instead of DNA
template. The amplification program was developased on the study by Guo et al. [5]:
primary DNA denaturation — 5 min at 95 °C; 40 afigdition cycles: denaturation — 1 min
at 95 °C; primer annealing — 1 min and elongati¢hmin at 72 °C; final elongation of the
nucleotide chain — 10 min at 72 °C. The annealkmgpieratures, depending on the primer,
varied from 43.0 to 60.8 °C. To check the reliapidof the obtained ISSR spectra, the
experiment was repeated at least two times. Ancplifbn products were stained with
SYBR-Green (Medigen, Russia) and separated byrefgutresis in 1.5% agarose gel in
1xTBE buffer. The size of ISSR fragments was dei@ech by comparing their mobility
with the molecular weight marker 100bp + DNA Laddé&wvrogen, Russia). The ISSR
profile was visualized using the GelDoc XR+ (BioRiaaboratories, USA) and analyzed
with the Image Lab Software (BioRad LaboratorieSAY

For the analysis of primers, a limited sample (3ADtémplates) and an annealing
temperature gradient (at least 4 values) were fmedach primer. When choosing more
informative markers, the number of reproducible kfiled DNA fragments, the clarity and
brightness of the obtained fragments, and onlyirdiste bands were assessed on a point
scale (from 0 to 3). Subsequently, the sum of goiot each temperature of each sample
and the average for the primer were calculated.aMezage score (“Point”) for the primer
is shown in the Table. A total of 22 ISSR primeeravanalyzed.

Results

The use of the Diamond DNA kit allowed to obtairclear DNA with high quality: purity
1.93+0.04, concentration 125.85+15.12ig/The obtained result allows this commercial
kit to be considered effective and optimal for DNgblation from dried leaves o&.
tuvensis.

Depending on the primer and on the annealing teatpes, from 0 (M 14) to 7 (UBC
856) DNA fragments were amplified, and their sizgi®d from 200 to 2000 bp. ISSR
spectra obtained with primers UBC 810, UBC 823, UB® and UBC 857 are shown in
the figure.

Primers UBC 807, 819, 823, 835, HB 14, M 9, M 14raveot informative for the
molecular genetic analysis db tuvensis (0—3 points), the obtained profiles were
characterized by a small number or absence of &awpliragments, poor visibility of
amplicons. 10 primers — UBC 811, 825, 826, 830, 836, 840, 855, 856 and 857 showed
the best results, gaining an average of 5.5 t@8i8ts. These markers are characterized by
the largest number of reproducible distinctive itjabands, no background luminescence
of the track, and these markers also revealed igepelymorphism between the analyzed
samples (Figure). These markers were selecteduftiner studies to assess the genetic
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polymorphism of natural populations of the endespeciesS. tuvensis. The other primers
can be used as additional primers for subsequediest

Table. The general characteristics of the ISSR primers

: Sequence Temperature Annealing . .
Primer (5'>3) range,°C tempoeCrature, Point Band size, bp
UBC 807 (AG)T 48.0-51.0 51.0 3.0 350-800
UBC 810 (GAXT 51.0-53.2 53.0 54 200-800
UBC 811 (GAxC 51.0-54.0 53.0 5.5 350-2000
UBC 819 (GTHA 48.0-51.0 50.0 3.0 1100-1400
UBC 823 (TC)C 54.7-60.8 55.0 1.5 500-1000
UBC 825 (ACxT 55.0-58.6 57.0 8.3 250-1000
UBC 826 (ACxC 54.7-60.8 56.0 7.0 400-1400
UBC 830 (TGYG 51.3-52.9 52.0 5.8 350-1100
UBC 834 (AGRY*T 48.0-51.2 49.0 5.5 250-900
UBC 835 (AG}YA 51.0-54.0 53.0 15 500-900
UBC 836 (AGRYA 51.0-54.0 53.0 5.5 300-900
UBC 840 (GARYT 51.3-52.9 51.0 8.5 300-2000
UBC 855 (ACRYT 43.1-48.2 43.0 7.0 350-900
UBC 856 (ACRYA 52.9-54.1 53.0 7.0 450-2000
UBC 857 (ACRYG 51.0-53.0 52.0 8.8 400-1300
UBC 868 (GAA) 48.0-50.0 49.0 54 700-900
HB 10 (GAxCC 44.3-46.0 46.0 45 350-900
HB 12 (CAC)GC 48.0-51.2 51.0 3.5 450-1000
HB 14 (CTC)GC 48.0-51.2 49.0 1.5 900-1400]
17899A (CAYAG 48.2-50.0 48.2 5.3 700-1500
M9 (GACAQC), 55.1-58.6 56.0 3.5 1000-150(¢
M 14 (GACA), 43.1-48.2 — 0 —

Notes.Y=CorT.
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UBC 823

Figure. PCR amplification profiles obtained with ISSR markéu8C 810, 857, 823, 826) of S.
tuvensis. M — 100bp + DNA Ladder; 1, 2, 3 — samp&s2, 52.8, 51.9, 51.0, 60.8, 59.8, 55.9, 54.7 —
temperature range of a primer annealing. The ariodisate polymorphic loci.

This is the first known report on the use of ISSRirkers for creating genetic
fingerprints ofS. tuvensis genotypes. The results clearly demonstrate tHaRIBarkers can
be used in a genetic diversity study of this taxidmus, di-nucleotide ISSR primers with an
anchor were successfully optimized in the prestmtysfor the molecular genetic analysis
of S. tuvensis populations, 10 most informative primers were ctelé: UBC 811, 825, 826,
830, 834, 836, 840, 855, 856 and 857.

This work was made within the framework of the ettask of the Central Siberian
Botanical Garden, Siberian Branch, Russian AcadexhySciences,Ne AAAA-A21-
121011290026-9 antk AAAA-A21-121011290025-2.
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