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World sea buckthorn molecular genetic diversity

Formal breeding program of sea buckthorn was started in 1933 by Lisavenko Research Institute of Horticulture,
Siberia. At present, more than 60 cultivars have been described (Trajkovski and Jeppsson. 1999). To improve local
adaptation, the Russian material was crossed with Swedish collections (Jeppsson and Trajkowski. 2003). In addition to
H.rhamnoides ssp. mongolica and ssp. Turkestanica of central Asian origin, the European ssp. rhamnoides and

carpatica and ssp. caucasica from Minor Asia have been utilized for breeding purposes (Bartish et al. 2003). ’
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The cultivated varieties from Russia and Mongolia show many
promising agronomic traits, such as big fruits, few or no thorns, long
fruit stalk, high content of bioactive substances and resistance to dried-
shrink disease (some varieties), but show weak adaptability and are
slow growing (Ruan and Li. 2005). Many cultivated varieties from
Russia and Mongolia have been introduced into China since 1991 to
improve local sea buckthorn germplasm for enhancing commercial
benefits (Chunjie. 2004 and Jing Tao. 2012).
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 During the past decades, classical methods to evaluate genetic variation have%
complemented by molecular techniques. These are useful for characterizing the genetic
diversity among different cultivars or species, for identifying genes of commercial interest and
improvement through genetic transformation technology (Gunars and Kota-dombrovska.
2014).

* In recent years, different molecular markers (RAPD, AFLP, SSR, ISSR, cpDNA, ITS
sequences) have been employed for the investigations of cultivars, origin and taxonomic
relationships of sea buckthorn (Jeppsson et al. 1999, Sharma. 2010 and Ankit. 2010).

« We report here the application and reliability of RAPD markers to investigate the genetic

diversity of Hippophae rhamnoides L. cultivars in Mongolia.



Extraction of plant genomic DNA
Genomic DNA was isolated from seeds (0.2 to 1 g) using QIAGEN plant genomic DNeasy Plant Mini Kit (Cat. 69106)/1
purity and quantity of extracted DNA were measured with Nanodrop 2000 spectrophotometer in 260 to 280 nm wavelength
concentration and quality was checked on 1.0% (w/v) agarose gels by electrophoresis using lambda DNA as a reference. '

RAPD PCR amplification

The polymerase chain reaction (PCR) conditions for RAPDs were optimized as initial cycle of 94 °C for 5 min, 45 cycles of 94 °C for 1
min, 37 °C for 1 min and 72 °C for 2 min with final extension at 72°C for 5 min, before cooling to 4°C. Amplification was carried out in
25 ul volumes containing 2.0 pl of dNTP mix, 0.2 ul of Tag DNA polymerase (5 U/ul), 2.0 ul DNA template (20 ng/ul), 2 ul of primer,
2.5 ul of 10x PCR buffer, 1.5 ul of MgCl, (25 mM) and 14.8 pl of sterilized distilled water.

Analysis of PCR products

Ten (15 pl) PCR products were mixed with 2 pul of gel loading dye (0.25% bromophenol blue and 40% sucrose) and electrophoresed at
100 volts for 90 min in 1.5% agarose gel in 1x Tris acetate-EDTA (TAE) buffer (40 mM Tris, 40 mM acetic acid Glacial, 1 mM EDTA,
pH 8.0) for RAPDs. After electrophoresis the gels were stained with ethidium bromide (0.5ug/ml) for 10 min followed by de-staining in
tap water for 30 min. The PCR products were visualized under ultraviolet transilluminator (Bio-Rad, USA) and photographed using the
Gel-Documentation Unit (Bio-Rad, USA).

Analysis of RAPD PCR data

Eight primers were initially tested using 28 DNA samples selected from different locations.

Of these, the four primers # 4, 6, 7 and 8 of all eight (Table 2) that showed clear reproducible banding patterns were chosen for analysis,
based on the PCR pattern profiles. The size of amplified DNA fragments ranged from 200 to 6000 bps. 6
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We collected 28 samples to belong 13 genotypes of H. rhamnoides
L. from eight locations from three distinct geographic regions that
include Western, Northern and Central region in Mongolia.
Collections were made during the months of September to
November, 2014 7



Genomic DNA from 13 Hippophae rhamnoides L cultivars. Sea buckthorn (Hippophae rhamnoides L.) plant material
random amplified polymorphic DNA (RAPD) data were used in the estimation of genetic diversity and relatedness of

Mongolia

Oligo
| name |

n sea buckthorn cultivars.

Nucleotides Annealing temperature

GGTGCTCCGT 10 mer 37°C-45°C

GTCGTCGTCT 10 mer 37°C-45°C
AATGGCGCAG 10 mer 37°C-45°C
AGGGCCGTCT 10 mer 37°C-45°C
GTCCACACGG 10 mer 37°C-45°C
TGGGTCCCTC 10 mer 37°C-45°C
GTGAGGCGTC 10 mer 37°C-45°C
GTGGGCTGAC 10 mer 37°C-45°C

Overall comparison among cultivars across the eight
primers revealed the power of RAPD in
distinguishing among cultivars grown in the same
location. These markers can be used in subsequent
experiments to detect molecular markers for genes
with genetic diversity.



1. OPN-20

M 1220 G €40 \S5 ;&7‘]";19 10 11, 42~ 43) G440 U5, A6y 17 48 C 70~ 7 e 23 =24 25 26 27 28 s = S & 11 12 M. 43 4 15 8 17 18

N |

2. OPAC-2

M 1 2 3 4 5 6 7 8 .9 10 11 12 .M. 13 14 15 16 177 18 19 20 21:, 22 M- 23 24 25 26 27 28 24 25 26 27 28

: M 19 20FZ 22 23 24 25 26 27 28 M . 13- 14 15, 16

L 25 26 27

- B

1 M 19 20 21 22 23 4 25 26 27 28 ME=L 2 S8 2 =5 Y6 7 BE 9 Y01 12 ' 26 274 28w

B 16 1P 98 S8 200 T U5 73w

PO LERLLN

RAPD profile of the 28 samples of 13 cultivars amplified with four RAPD primers of all eight different primers.
M:1Kb ladder marker, Samples 1 to 28. 9
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The Jaccard index is used to quari“t_
similarity between two datasets. The Jaccard
index takes on a value between 0 and 1. An
index of 1 means that the two dataset are
identical, and an index of 0 indicates that the
datasets have no common elements. The
Jaccard index is defined by the following
formula:

ANB| TP

J(A.B) = 35 B| TP+ FP+FN

This is simply the number of unique elements
common to both sets divided by the total
number of unique elements in both sets.

10



https://en.wikipedia.org/wiki/Jaccard_coefficient
https://en.wikipedia.org/wiki/Jaccard_coefficient

d

A2 A3 A4 A5 A6 A7 A9 Al10 All Al12 Al13 Al14 Al5 Al6 Al7 A18 A19 A20 A2l A22 A23 A24 A25 A26 A27 A28
Al 1 0.909 0.76S 0.917 0.75 0.818 0.308 0.545 0.273 0.833 0.769 0.75 0.818 0.818 0.818 0.692 0.538 0.818 0.75 0.667 0.308 0.75 0.833 0.846 0.667 0.308 0.786 1
A2 1 0.833 0.833 0.667 0.9 0.231 0.6 0.3 0.75 0.692 0.667 0.727 0.727 0.727 0.615 0.462 0.727 0.667 0.583 0.333 0.667 0.75 0.769 0.583 0.333 0.714 0.909
A3 1 0.714 0.571 0.75 0.286 0.5 0.25 0.643 0.714 0.571 0.615 0.615 0.615 0.769 0.615 0.615 0.571 0.5 0.5 0.571 0.769 0.923 0.5 0.5 0.857 0.769
A4 1 0.833 0.75 0.385 0.5 0.25 0.917 0.846 0.833 0.75 0.75 0.75 0.643 0.5 0.75 0.833 0.75 0.286 0.833 0.769 0.786 0.75 0.286 0.857 0.917
A5 1 0.583 0.455 0.6 03 0.75 0.692 0.818 0.583 0.583 0.583 0.5 0.583 0.583 0.667 0.727 0.333 0.667 0.615 0.643 0.727 0.333 0.714 0.75
A6 1 0.25 0.5 0.333 0.667 0.615 0.583 0.636 0.636 0.636 0.538 0.385 0.636 0.583 0.5 0.25 0.583 0.667 0.692 0.5 0.25 0.643 0.81§
A7 1 0.2 0.125 0.308 0.385 0.333 0.154 0.154 0.154 0.214 0.25 0.154 0.231 0.25 0.333 0.231 0.308 0.357 0.364 0.333 0.429 0.308
A8 1 0.5 0.545 0.5 0.6 05 05 0.5 0.417 05 050455 0.5 0.5 0.455 0.545 0.462 0.667 0.5 0.429 0.545
A9 1 0273 0.25 0.3 0.2 0.2 0.2 0.167 0.2 0.2 0.182 0.2 0.125 0.182 0.273 0.231 0.333 0.125 0.214 0.273
Al0 1 0.917 0.90S 0.818 0.818 0.818 0.692 0.538 0.818 0.909 0.818 0.308 0.909 0.833 0.714 0.818 0.308 0.786 0.833
All 10833 0.75 0.75 0.75 0.769 0.615 0.75 0.833 0.75 0.385 0.833 0.917 0.786 0.75 0.385 0.857 0.769
Al2 1 0.727 0.727 0.727 0.615 0.583 0.727 0.818 0.9 0.333 0.818 0.75 0.643 0.9 0.333 0.714 0.75
Al3 1 1 1 0.818 0.636 1 09 08 025 0.9 0.818 0.692 0.636 0.25 0.643 0.818
Al4 1 1 0.818 0.636 1 09 08 025 0.9 0.818 0.692 0.636 0.25 0.643 0.814
Al5 1 0.818 0.636 1 09 08 025 0.9 0.818 0.692 0.636 0.25 0.643 0.814
Al6 1 0.818 0.818 0.75 0.667 0.417 0.75 0.833 0.846 0.538 0.417 0.786 0.692|
Al7 1 0.636 0.583 0.636 0.5 0.583 0.667 0.692 0.5 0.5 0.643 0.53q
Al8 1 09 08 025 0.9 0.818 0.692 0.636 0.25 0.643 0.81§
Al19 1 09 0.231 1 0.75 0.643 0.727 0.231 0.714 0.75
A20 1 0.25 0. 0.667 0.571 0.8 0.25 0.643 0.667
A21 1 0.231 0.417 0.462 0.364 1 0.429 0.308
A22 1 0.75 0.643 0.727 0.231 0.714 0.75
A23 1 0.846 0.667 0.417 0.786 0.833
A24 1 0.571 0.462 0.929 0.846
A25 1 0.364 0.643 0.667
A26 1 0.429 0.308
A27 1 0.786
A28 1

Results of DNA amplification using RAPD PCR, alleles were scored as present (1) or absent (0). The Bi-variate
data matrix was designed to estimate further genetic diversity (GD) among genotypes through UPGMA gUn-
weighted Pair Group of Arithmetic Means) procedure described by Nei & Li (1979).
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Dendrogram of 28 sea buckthorn (Hippophae rhamnoides L.) samples using 8 randomly polymorphic DNA




diversity (GD = 65%) was found among # 1 & 15 and 1 & 17 while 28 sample comparisons in Hi\p'pqphae

rhamnoides L cultivars.

Those genotypes were distributed in three major groups A, B, and C. Group B was the largest group
comprised of 15 subgroups with 28 samples. Group A and C had 5 and 8 subgroups with 28 samples.

It is recommended that these genotypes can be used by breeders in order to obtain genetically diverse

segregating populations with genetic diversity.

13



which indicated presence of sufficient magnitude of genetic diversity in sea buckthorn genotypes (Rajwanf etal.
2011).
Procedures of “Un-weighted Pair Group of Arithmetic Means (UPGMA) described by Nie & Li (1979) was

used to estimate genetic distance among genotypes.

The data obtained was also used to find out phylogenetic relationships through Dendrogram (cluster) analysis
(Anindita et al. 2009). Twenty eight samples of sea buckthorn were grouped in 3 groups A, B and C which
comprised of 5, 18, and 8 genotypes, respectively.

Results can be used for breeding purposes to obtain more potent and diverse populations of sea buckthorn. It
was also concluded that further more studies can be carried out using variety of molecular markers that is RFLP,
AFLP and SSR primers for better understanding of existing genetic diversity in sea buckthorn genotypes grown

in Mongolia.
14
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