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Abstract: Random amplified polymorphic DNA markers were used to assess genetic diversity in Sonchus
oleraceus and Sonchus cornatus (Asteraceae), vulnerable medicinal plants collected from two locations
(Shambat and Omdurman) in Khartoum state. The DNA extracted by Cetyltrimethyl ammonim bromide method
(CTAB) from the plant sample was amplified by successive PCR cycles. Using 15 random primers, the
amplified DNA was subjected to agarose gel electrophoresis. 74 different bands were observed under UV light.
A total of 51 polymorphisms (3.4 polymorphic markers per primer) out of 74 (4.9 fragments per primer) were
obtained from the 15 primers used. Unweighted Pair Group Method with Arithmetic Averages (UPGMA)
clustering resulted in two major groups. According to the dendrogram, two groups were obtained based on
genetic distance. The first group is indicated by A1 and A2 which were genetically similar. The second group
included B1 and B2. S. oleraceus and S. cornatus from Shambat area clustered together on dendrogram and
those from Omdurman area in other cluster.
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INTRODUCTION

To understand the effective management of plant
genetic diversity from a conservation point of view it is
essential to consider variation as richness and distribution
at intra- and interspecific levels. Depending on the state
of our heritable levels: the genepool, population,
individual genome, locus and DNA based sequence
(Padmalatha and Prasad, 2007). 

The genus Sonchus belongs to sub-tribe Crepidinea,
tribe Lactuceae and family Asteraceae and includes more
than 50 species. Sonchus oleraceus is native to Eurasia
and northern Africa. It is an erect, leafy, glabrous annual
herb, emerging from a ground rosette; white milky juice;
taproot;  up  to  1 m high (Braun et al., 1991).  In Sudan,
S. oleraceus is collected from the wild and is not
cultivated. It is only traded on a small scale at local
markets.  The tender leaves are eaten as a salad.  The
leaves are said to clear infections, are used as sedative,
stomachic, diuretic and to treat liver diseases, including
hepatitis  (Prota,  2008).  Sonchus oleraceus has been
used as  a  general  tonic  in  Brazillian  folk  medicine
(Vilela et al., 2009a).  The leaves taste mild to quite bitter.
Callus cultures of Sonchus oleraceus showed broad
spectrum   antibacterial   activity.   The  aqueous  extract

demonstrated acricidal activity against the two - spotted
spider mite. Sesquiterpene lactones, especially of the
eudesmanolide type, have been isolated from Sonchus
species (Prota, 2008). S. oleraceus eaten in several Italian
regions are cholagogue. It contains vitamin C, carotenoids
and fatty acids of type gamma-three.  Sonchus plants are
well-known with their content of sesquiterpene lactones
of the eudismanolides and guaianolide structures. Other
constituents includes ionone glycosides, phenyl
propanoides, phenolics (flavonoids and coumarins), in
addition   to   sterols   and   lignans  (El-Khayat,  2009). S.
oleraceus extract exerts an anxiolytic - like effect on mice
(Vilela et al., 2009a). The extracts of S. oleraceus
markedly demonstrated antinociceptive action in mice,
which supports claims of its traditional use as pain
reliever in Brazillian folk medicine (Vilela et al., 2009b).
Erect, glabrous, glaucous, perennial herb, emerging from
a ground rosette; white milk-juice; rhizomatous; up to 1.2
m high. Stem glabrous, striate ; hollow. Leaves alternate,
runcinate, acute to apiculate at the apex, narrowed at the
base; margins lobed more or less and irregularly dentate;
glabrous; leaves rosette - like crowded at the base, with
wider internodes towards the apex at the stem. Petioles
absent (Braun et al., 1991). 
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Random Amplified Polymorphisms (RAPD) has
facilitated    the    rapid    analysis   of   genome (Guasmi
et al., 2009). Randomly amplified polymorphic DNA
(RAPD) analysis utilizes single, arbitrary decamer DNA,
Oligonucleotide  primers  to amplify regions of the
genome using the Polymerase Chain Reaction (PCR)
(Williams et al., 1990).  

The threat to the genetic diversity present in wild
populations may due to some biological and/or
environmental factors. The need for preservation of these
genetic resources creates an incentive for determination of
the genetic variability present within these plant species.
The introduction of PCR-based markers, including.

The present study was done to determine the genetic
variability of two Sonchus species collected from two
locations in Khartoum State using RAPD technique.

MATERIALS AND METHODS

This study was done in January 2010 in the Plant
Molecular Laboratory in Commission for Biotechnology
and Genetic Engineering (CBGE), National Centre for
Research, Khartoum, Sudan. 

Plant material: Sonchus oleraceus and S. cornatus
samples were collected from two locations in Khartoum
State (Table 1). Two plant specimens from each location
were collected. The plant materials were transferred from
field to laboratory in Liquid Nitrogen container. Young
leaves were used for DNA extraction.

DNA extraction, documentation, amplification and
visualization:
DNA extraction: Genomic DNA was extracted from
fresh leaf tissues of four candidates (two of  Sonchus
oleraceus and two of S. cornatus ) using modified CTAB
method (Prebski et al., 1997). The fine powdered plant
materials were immediately transferred into 13 mL Falcon
tubes containing 6 mL of pre-heated lysis solution. Tubes
containg the samples were then incubated in water bath at
65oC with gentle shaking for 30 min and left to cool at
room temperature for 5 min. Isoamyl alcohol - chloroform
mixture (1:24) was added to each tube and the phases
were mixed gently for 5 min at room temperature to make
a homogenous mixture. The cell debris was removed by
centrifugation at 5000 rpm for 15 min and the resulted
clear aqueous phases (containing DNA) were transferred
to new sterile tubes. The step of the chloroform: isoamyl
alcohol extraction was repeated twice. The nucleic acids
in the aqueous phase were precipitated by adding equal
volume of isopropanol. The contents were mixed gently
and collected by centrifugation at 4000 rpm for 10 min.
The formed DNA pellet was washed twice with 70%
ethanol, and the ethanol was discarded after spinning with

Table 1: Area of the study of Sonchus species
Plant species Species  identification Area of the study
Sonchus oleraceus A1 Shambat
S. cornatus A2 Shambat
Sonchus oleraceus B1 Omdurman
S. cornatus B2 Omdurman

flash centrifugation. The remained ethanol was removed
by leaving the pellet to dry at room temperature. The
pellet was dissolved in TE buffer (10 mM Tris, 1
mMEDTA, pH 8) and stored at -20ºC for further use. The
extracted DNA samples were observed under UV
illumination after staining with ethidium bromide and
agarose gel electrophoresis. The purity and the
concentrations  of  the  DNA  were  then
spectrophotometrically     assessed    following
(Sambrook et al., 1989) method.

Agarose gel for electrophoresis: 1% agarose gel solution
was prepared in a flask (by weighing 1g of agarose in 100
ml 1x TBE buffer). The solution was heated using the
microwave oven for 1:30 to 2 min to dissolve completely
the agarose particles and clear solution was made. The
flask was left at room temperature until the solution
become warm enough. Then  1.5 :L of Ethidium Bromide
(diluted) was added and shacked gently. The solution was
poured into gel tray and the comb was placed in the tray
to make wells after the gel cools. The tank was filled with
1x TBE buffer. The samples (DNA) were loaded using
micropipette. The power supply was  connected and
operated at 70-80 volt for 2 h. 

Viewing the DNA by the gel documentation apparatus:
In this study, DNA quantification was done by the
comparison of the extracted DNA and compared it with
several aliquots of lader DNA, at known concentration
using gel electrophoresis. 0.8% agarose gel was prepared
(with added 1.5 :L of Ethidium bromide). 2 :L of
loading dye were mixed with 3 :L of DNA and loaded
onto the gel. 2 :L of 1kb ladder were loaded into one of
the wells, the gel was run at 70-80 V until the dye is 5 cm
away from the wells, and then the gel was illuminated
with U.V. 

RAPD analysis:
Primers: A total of 15 primers were used for PCR
amplification. Primers were selected according to the
consistent reproducibility of their amplification products.
Primers used in this study were obtained from operon
technologies and the University of British Colombia. 

Polymerase Chain Reaction (PCR) mixture: The PCR
reaction mixtures were prepared in 25 :L volumes
containing 2.5 :L of 10X Taq buffer, 1.5 :L MgCl2 (50
mM),  2.5  :L   dNTPs   (2 mM/:L), 2 :L random primer
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Fig. 1: Dendrogram    constructed    for    S.    oleraceus   and
S. cornatus from two locations in Khartoum based on
genetic distances

 (A1   =  Sonchus  oleraceus  (Shambat  sample);  A2 =
S. cornatus (Shambat sample); B1 = S. oleraceus
(Omdurman sample); B2= S. cornatus (Omdurman
sample) 

(10 pmol/:L), 0.5 :L Taq DNA polymerase (5U/:L) and
1:L of  the extracted DNA (10 ng). The mixture was
made up to 25 :L by addition of sterilized distilled water.

DNA amplification and visualization: RAPD/PCR
reactions were initiated using an Applied Biometra
thermalcycler programmed to repeat the thermal profile.
Setting of the PCR program was based on three steps.
Step one, was an initial denaturation step at 94ºC for 5
min. Step two,  was run for  40 cycles, each starting with
denaruration at 94ºC for 1 min, followed by annealing
36ºC for 1 min and ended by extension at 72ºC for 1 min.
Step three, was a final extension cycle that performed at
72ºC for 7 min. The PCR machine was adjusted to hold
the product at 4ºC. The amplified DNA fragments and the
standard marker (1 kb lader) were then separated in 1.5%

ethidium bromide-stained agarose gels. The separated
fragments and their patterns were then visualized with an
ultraviolet (UV) transilluminator.  

Data analysis: For each primer, the number of
polymorphic and monomorphic bands was determined.
Bands clearly visible in at least one genotype were scored
(1) for present, 0 for absent and entered into a data matrix.
Fragment size was estimated by interpolation from the
migration distance of marker fragments. Percentage of
polymorphism was calculated as the proportion of
polymorphic bands over the total number of bands. The
genetic dissimilarity matrix among genotypes was
estimated according to Nei and Lei (1979). Coefficient of
similarity trees were produced by clustering the similarity
data with the unweihted pair group method using
statistical software package STATISTCA- SPSS
(Stat Soft Inc.). The similarity coefficient was used to
construct a dendrogram by the Unweighted Pair Group
Method with Arithmetic average (UPGMA) according to
Rohlf (1993) (Fig. 1).

RESULTS AND DISCUSSION

Genetic relationship in two Sonchus species collected
from two different locations in Khartoum State had been
carried out using RAPD markers. 15 primers generated
reproducible, informative and easily scorable RAPD
profiles (Table 2). A total of 74 amplified bands
(amplified fragments) were observed and 51 were
polymorphic (Fig. 2 and Table 2) with an average of 3.4
polymorphic bands per primer. The maximum number of
fragments were produced by the primer OPA-17 (9) with
88.9% polymorphism, while the minimum number of
fragments were produced by the primer OPA-03 (3),
UBC-155 (3) and UBC-104 (3) with 66.7, 33.3 and 66.7%
polymorphism, respectively.

Table 2: Polymorphism detected by the use of 15 random primers on two  Sonchus
Name of primer Sequence of primer 5!-3! Total no. of bands No. of  polymorphic bands Polymorphic bnds (%)
A-1 AGTCAGCCAC 6 4 66.7
A-3 GGGTAACGC 4 3 75
A-8 GTGACGTAGG 5 3 60
B-1 GTTGCGATCC 6 4 66.7
B-20 GGACCCTTAC 6 4 66.7
C-2 GTGAGGCGTC 4 1 25
C-8 TGGACCGGTG 7 5 85.7
C-10 TGTCTGGGTC 5 5 100
D-2 GGACCCAACC 5 5 100
OPA-03 AGTCAGCCAC 3 2 66.7
OPA-17 GACCGCTTGT 9 8 88.9
UBC-155 CTGGCGGCTG 3 1 33.3
UBC-157 CGTGGGCAGC 4 2 50
UBC-101 GCGGCTGGAG 4 2 50
UBC-104 GGGCAATGAT 3 2 66.7
Total 74 51 1001.4
Average 4.9 3.4 66.76
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Fig. 2: RAPD profiles of two sonchus species (M marker, A1:B1 Sonchus cornatus, A2: B2 Sonchous oleraceus). A: primer D2, B:
primer B1, C: primer UBC-157, D: primer OPA-17

The result of the genetic dissimilarity matrix
coefficient indicate that S. oleraceus (Shambat sample)
had about 0.49% dissimilarity with S. oleraceus
(Omdurman sample). S. oleraceus (Omdurman sample)
had 0.49% with S. oleraceus (Shambat sample). High
dissimilarity was observed between S. oleraceus
(Omdurman sample) (0.59%) and S. cornatus (Shambat
sample). Minimum dissimilarity was observed between S.
cornatus (Omdurman sample), 0.23% and S. oleraceus
(Omdurman sample). S. cornatus (Shambat sample) had
about 0.43% dissimilarity with S. oleraceus (Shambat

sample). S. oleraceus (Shambat sample) had about 0.50%
dissimilarity   with   S.   cornatus  (Omdurman  sample).
S. cornatus (Omdurman sample) had 0.47% S. cornatus
(Shambat sample). S. oleraceus (Omdurman sample) had
0.49% S. oleraceus (Shambat sample). 

The dissimilarity matrix obtained after multi variant
analysis using (Nei and Lei, 1979) distance is presented
in Table 3. According to the dendrogram, two groups
based on genetic distance were obtained (Fig. 3). The first
group indicates A1 and A2 which are genetically similar.
The   second   group   includes   B1  and  B2  which  are
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Table 3:Matrix of RAPD dissimilarity between two Sonchus species
based on Nei and Lei (1979) coefficients

Variable A1 A2 B1 B2
A1 0.00 0.43 0.49 0.50
A2 0.43 0.00 0.59 0.47
B1 0.49 0.59 0.00 0.23
B2 0.50 0.47 0.23 0.00

genetically    similar.   Position   of   S.   oleraceus   and
S. cornatus from Shambat area in one cluster on
dendrogram and these from Omdurman area in other
cluster on dendrogram. The Sonchus species from
Shambat are closely related and grouped together and
those from Omdurman are closely related.  

In dendrogram based on Nei, genetic distance
(UPGMA) obtained (Fig. 2), the Shambat and Omdurman
samples were highly differentiated by their own genetic
distance. The clustering results of different samples
suggest that Sonchus species undergoes major part of
genetic variation by environmental factors. Genetic
diversity refers to the variation at the level of individual
gene (polymorphisms), and provides a mechanism for
populations to adapt to their ever-changing environment.
Genetic diversity is a resource for the species own
survival and future evolution, it also promotes selective
breedings. The wide range of variation observed might
also be due to two evolutionary forces, which include
pollen flow and local selection pressures. 

Assessment of genetic diversity in wild plant species
is very critical thing to undertake. Genus Sonchus is a
complex group and showed wide variations in
morphological characters but still today beside root no
better character was found to discriminate the species. 

The samples collected from different locations
exhibited morphological similarities but their RAPD
fingerprinting differed markedly. The more variation, the
better the chance that at least some of the individuals will
have an allelic variant that is suited for the new
environment, and will produce offspring with the variant
that will in turn reproduce and continue the population
into subsequent generations. 

This molecular study had proven the phylogenetically
close relationship of the species inhabit the same area. 

CONCLUSION

Benefiting from molecular marker techniques have
now become a popular means for identification and
authentication of plant and animal species. The analytical
tools outlined in this study can be useful for detecting
genetic variation and will assist in the conservation and
preservation of unique genetic diversity present in plant
species collection. Detailed study is needed to understand
all the aspect related to relationships. Hence further
information is required on patterns of gene flow within
and between populations and to assess its impact on
population viability. 
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