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ABSTRACT

eneral, the genetic relationships among Ajuga iva samples derived from
¢ exhibited high similarity together with the mother plant when were
using ISSR. No. somaclonal variations were ebserved by using shoot tip
e culture and the plants were frue to fype .
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INTRODUCTION
iva L. is one of the most common species in the halophytic
of the saline deserts in Egypt. It is known locally as Shandakora
v Bedouins as a source of active substances which can be used
al diabetes. Tissue culture techniques have become one of the
tant way of reproducing crops that are difficult to propagate by

conventional methods such as seeds or cuttings. Micropropagation allows

the producti
and in a re
accelerated

The n
origin. The
techniques

on of alarge number of plants in a relatively small growing area
latively shorter time. The tissue culture technology has been
by its commercialization for many crops (Nizar, 2001).

nicropropagated plants should be genetically stable to their
genetic similarity can be determined by using RAPD, and other
Shasany et a/ (1998). Shoyama er a/ (1997) reported that the

analysis of the RAPD profiles of 100 regenerated plantlets each of Himalaya

and Kalka
{1997) state
plants and

polymorphis
variability

germplasm.

showed homogeneity with respect to the parents. Ajith er al
d that comparison of RAPD fingerprints of 20 micropropagated
the mother plant with 10 decamer primers indicated
sm. Gilbert ef al (1999) used ISSR-PCR to reveal genetic
within and between accessions held in a collection of lupin
The results showed that pooling of DNA from individuals

within accessions was found to be the most appropriate strategy for

assessing la:

the utility o
genus Vigng

rge quantities of plant material. Ajibade ef af (2000) investigated
f ISSR marker polymorphisms to distinguish taxa within the
. In contrast, ISSR analysis was not able to clearly differentiate

subgeneric divisions within Vigna. Arnaud et al (2000) used ISSR analysis

for the ide
suceessfully,

mtification of strawberry varieties. Huang and Sun (2000)
used ISSR to determine the closest native species related to the

hexaploid ipomoea batatas'. King and Ferris (2000) successfully used ISSR




to determine the level of genetic variation between sympatric species of
Almis (Betulaceae) in Italy. Zavodna et al (2000) used inter-simple
sequence repeats (ISSRs) to distinguish between commercial lentil cultivars
(Lens culinaris) that are closely related or identical judged from their
pedigree and by using agronomical and morphological traits. The DNA
marker systems used generated polymorphic DNA banding patterns and the
lentil cultivare examined could be differentiated from each others.
Alexander (2002} successfully used ISSR to determine the levels and
distribution of genetic differentiation within and among populations of
Astragalus oniciformis. Ahmed (2005) tested five individual plants from
caper and arghel species,which were collected from their natural habitat .
RAPD and ISSR markers were used to study the genetic variations among
these five individual plants from each species. The results indicated that it
was possible to differentiate between individual plants of the same species,
since each individual plant banding pattern was not similar to the others
within the five individual plants of each species. Moreover, RAPD and
ISSR markers are useful tools to assess he genetic variations. Guo ef al,
(2005) used ISSR to test one hundred and ninety individuals from ten
populations sampled from the entire distribution area of Mentha chinense.
Hussein (2005) used 21 RAPD and ten ISSR primers to differentiate among
four Mentha and threce Ocimum species. He reported that the detection of
the phylogenetic relationships based on these techniques indicated that these
techniques succeeded in separating the seven species into main clusters of
Mentha and Ocimum genera. Pharmawati et al. (2005) evaluated the genetic
variation and relationships among 30 Leucadendron cultivars using 64 ISSR
primers. They confirmed that ISSR profiling is a powerful method for
identification and molecular classification of Leucadendron cultivars.
Fahmy (2006) suggested that RAPD and ISSR markers are the best choice
for the evaluation of diversity and assessing the genetic relationships
between P. tortuosus and fennel genotypes with high accuracy. The aim of
this study is to study the genetic similarity for the micropropagated plants
and the 4juga iva mother plants.

MATERIALS AND METHODS

This work was carried out in the plant tissue culture laboratory,
North Sinai Research Station (El-Sheikh ZuwAyed), Desert Research
Center (DRC), Mataria, Cairo, Egypt during the period from 2006 to 2008.

. Inter Simple Sequence Repeats (ISSRs) has only recently been
developed as an anonymous, RAPDs-like approach that assesses variation in
numerous microsatellite regions dispersed throughout the various genomes
(particularly the nuclear genome). Microsatellites are very short (usually 10-
20 base-pair) stretches of DNA that are "hyper variable”, expressed as
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different variants within populations and among different species. Shot tips
of Ajuga iva plants were excised from the wild plants and were disinfected
by using sodium hypochlorite solution and were washed several times with
sterilized water and stored until culture. The shot tips were cultured on
Murashig and Skoog basal salt medium which were supplemented with
different concentration of benzyl adenine (0.0,0.5 and 1.0mg/l) mentioned
Ms0, Msl and Ms2 . These shot tips were developed to shoots wich were
successfully transferred to rooting stage .Samples of the tissue culture
derived plants and the mother plant were used for this purpose. Samples of
these plants were used to extract DNA. The DNA was extracted according
to CTAB method (Dellaporta et al 1983). DNA concentration and quality
was determined using a spectrophotometer at wave length 260nm and
280nm. ISSR— PCR reactions were conducted using 5 specific primers, as
presented in the reaction optimized conditions and mixtures:-

dNTPs (8 mM mix) 2.5k
Tag DNA pelymerase (5 U/ pl) 0.3l
10 X buffer with 15 mM MgCI2 3.0l
Primer (10mM) 2.0 pl
Template DNA (50 ng/ pl) 2.0ul
H>O (dd) up o 25 pl

Amplification was carried out in Stratgene Robocycler Gradient 96
which was programmed for 45 cycles as follows: Denaturation (one cycle)
94°C for 2 minutes, followed by 30 cycles: as follows 94 °C for30 second,
44°C for 45 secs, 72°C for 1 minute and 30 secs, and finally one cycle
extension at 72°C for 2.0 min, and 4°C (infinitive) for 15 min.

Volumes (15 ul} of PCR- products were resolved in 1.5 % Nusieve
GTG agarose gel electrophoresis with 1x TAE running buffer. The run was
performed at 80 V for 180 min and the gel was stained with ethidium
bromide .A marker of 1 Kb plus DNA Ladder 1pg /pul (Invitrogen) that
contains a total of twenty bands ranging from: 12000,to 100 bp was used.
Bands were detected on UV- transilluminator and photographed by Gel
documentation system Biometra Bio Doc Analyze 2000. Names and the
sequences of the ISSR primers were described as follows:

Primer name Sequence Primer name Sequence
17898A (CA)6 AC 17899A (CAY AG
17898B (CAY GT 17899B (CAY GG
HBI15 (GTG)3 GC

291



RESULTS AND DISCUSSION

The ISSR analysis was performed on the four DNA samples
representing the Ajuga iva using five primers composed of short tandom
repeat sequences with or without anchor. Table (1) illustrates the ISSR
pofile of four Ajuga samples. A total of 28 amplicons — amplified fragments
— (ranging from 260 to 1534 bP) were generated by the tested primers with
an average number of 5.6 amplicons per primer. ISSR primer 17899RB
exhibited the highest number of fragments as eight amplicones, foilowed by
primers 17899A, 17898A, 17898B and HBI15 which generated five
amplicons for each. Table (2) revealed that the total number of polymorphic
bands was 14 with an average of 0.5 polymorphic amplicons per primer.
This represents a level of polymorphism of about 50 %, and the number of
monomorphic bands was 14 with an average of 0.5 monomorphic amplicons
per primer. This exhibited 50 % monomorphism. The number of
polymorphic markers varied among the different primers. Primer 178998
generated five polymorphic bands (62.5%) with a fragment size of 1534,
870, 900, 771, 530 and 260 bp. While primer 17898A generated 3
polymorphic bands of about 60% with fragment sizes of 1102, 730 and 530
bp. However, primers HB15, 17899A and 17898B showed the lowest level
of polymorphism as 2 amplicons of about 40% for each primer with a
fragment sizes of 360 and 286 bp for primer HB15 and with a fragment size
of 600 and 450 bp for primer 17899A and with a fragment size of 1028 and
370 bp for primer 17898B. Table (2) showed that the number of
monomorphic level marker varied among the different primers. Primers
17899A, 17898B, HB15 and 17899B generated 3 monomorophic bands of
about 60% for each primer with a fragment size of 1023,900 and 670 bp for
primer 178994, 880, 700 and 500 bp for primer 17898B and 850, 690 and
446 bp for primer HB15 and with 612, 440 and350 bp for primer 17899B.
However, primer 17898A generated 2 fragment sizes of 900 and 500 bp
monomorphic bands with 40 % monomorphism. The similarity matrix was
developed by SPSS computer package (Table 3). The analysis was based on
the number of markers that were different between any given pair of
samples. The closest relationship was scored between two pairs of plant
samples produced on the treatments MSO&MS1 and MS1&MS2,
respectively (similarity of 0.94),

The Dendrogram (Fig. 1) classified the four samples the in virro
treatments, and the wild plant. The first cluster was separated into two sub-
clusters and the first sub-cluster included treatments of MS0 and MS2 while
the second sub-cluster comprised MS! treatments. In general, the
relationships among A4juga iva samples derived from tissue culture exhibited
high similarity together and no somaclonal variations were observed by
tissue culture and plants were true to type .
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Table 1. Banding patterns of ISSR profiles of the four Ajuga iva sample
between in vitro and wild plant using Sprimers.

Primer | primer size Band wild MS MS+ MS+1.0
{bp) no plant free 0.5BA BA

17899A 450-1032 5 4 5 3 5

HB15 286-850 5 r s o o

17898B 370-1028 5 ¥ 5 5 5

17898A| 350-1102 |5 2 5 5 5

17899B 260-1534 8 4 8 7 8

Total 28 16 28 25 28

% 57 100 89.9 100

Table 2. ISSR analysis from the DNAs of Ajuga iva by using five primers

. Total Fragment Monom- | Monom-
Primer . Length |Polymorphic | Polymorphism . .
amplified bands (%) orphic orphism
code fragments r(abrl)g)e an ° bands (%)
17899A 5 450-1032 2 40 3 60
HB15 5 286-850 2 40 3 60
178988 5 370-1028 2 40 3 60
17898A 5 350-1102 3 60 2 40
178998 8 260-1534 5 62.5. 3 375
Total 28 14 14

Table 3. Similarity matrix percentage for the four Ajuga iva plants
based on ISSR-PCR analysis.

Wwild MS0 MS1 Ms2
MSo0 0.727 - o o- -
MS1 0.683 0.943 - -
MS2 0.727 0.99 0.943 -

CASE 6 5 10 15 20 2%
Lakel Num 4+-———————- trrm———— o o - +
HS0 z ]—

M52 4
M51 3
WILD 1

Figure (1). Dendrogram reveals the relationship among the four Ajuga
iva samples based on ISSR-PCR.
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The similarity within the tissue culture plants was more than 94.3%
that indicated that these plants were high similar together and no variation
was observed through tissue culture process. But it was observed that
between the tissue culture plants and the mother plant there were low
similarity (68.3and 72.7) that due to the fent band of the mother plant with
the primers as it obvious in figure(2) which were undetected by the
documentation program.

Marker wild Ms0 MS1 MS2 M wild Ms0 MS1 MS2
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Figure( 2 ). ISSR-PCR of DNAs of Ajuga iva (1-20) using 5 primers.
M:1 Kb DNA laddder (strtagene®).



REFERENCES

Ahmed (2005). Genetic studies on some aromatic plants. M.Sc. Thesis, Fac. of
Agric Ain Shams Univ.Egypt.

Ajibade, S.R., N.F. Weeden and S.M. Chite (2000). Inter simple sequence
repeat analysis of genetic relationships in the genus Vigna. Euphytica,
111: 47-55.

Ajith-A., M. Parani; C.S. Rao, R. Latha, P. Balakrishna, A. Anand and S.
Edison (1997). Biotechnology of spices, medicinal and aromatic
plants. Proceedings of the National Seminar on Biotechnology of
Apices and Aromatic Plants, Calicut, India, 24-25 April, 1996:94-97 .

Alexander, A.J. (2002).Genetic diversity of populations of Astragalus oniciformis
using Inter simple sequence repeat (ISSR) markers. M.Sc. Thesis
Oregon State University, USA.

Arnaud, G., J. Lallemand and M. Bourgoin (2000). ISSR versus AFLP for
variety identification. International Plant and Animal Genome VIII
Conference. Town and  Country Hotel, SanDiego,C.A
{(www.intlpag.org/8/abstracts/page8509. htmt).

Dellaporta,S.L.,J. Wood and J.B. Hicks (1983). A plant DNA mini preparation.
Version II1. Plant Mol. Biol., Rep. 1: 19-21.

FAHMY, A.R. (2006). GENETIC STUDIES ON SOME AROMATIC PLANTS.
M.SC. THESIS, FAC. OF AGRIC AIN SHAMS UNIV,EGUPT.

Gilbert, J. E., R. V. Lewis,, M. j. Wilkinson and P. D. Caligari (1999).
Developing an appropriate strategy to assess genetic variability in plant
germplasm collections. Theor, and Appl .Genet., 98: 1125-1131.

Guo-wenr xie, De-Lian Wang, Yong-Ming Yuan and Xue-Jun ge{2005).
Population Genetic  Structure of AMonimopetalum  chinense
{Celastraceae), an Endangered Endemic Species of Eastern China.
Annals of Botany 95(5%:773-777

Huang, J.C. and M. Sun (2000). Genetic diversity and relationships of sweet
potato and its wild relatives in Jpomoea series Batatas
{Convolvulaceae) as revealed by inter-simple sequence repeat (ISSR)
and restriction site analysis of chloroplast DNA. Theor. and Appl.
Genet. 100: 1050-1060.

Hussien,T.S.(2005). Evaluation of some plant genetic resources using biochemical
and molecular markers. Ph.D. Thesis, Fac. of Agric., Ain Shams
Univ,Egypt.

King, R.A. and C. Ferris (2000). Chloroplast DNA and nuclear DNA variation in
the sympatric alder species Alnus cordata (Lois.) Duby and A
glutinosa (L.) Gaertn. Biological J. of the Linnean Society 70: 147-
160.

Murashige, T, and F. Skoog (1962). A revised medium for growth and bioassays
with tobacco tissue cultures . Physiologia Plantarum, 15; 473-497.

295



Nizar, A., Using plant tissue culture technique for rapid propagation. M.Sc. Thesis,
Fac. Agric., Cairo Univ. (2001).

Pharmawati, M.,G.Yan and P.M Finnegan (2005).Molecular variation and
fingerprinting of Leucadendron cultivars (Proteaceae) by ISSR
markers. Ann. Bot. (Lond), 7: 1163-1170.

Shasany, A.K.; S.P.S. Khanuja, D.Sunita, Usha-Yadav; S.Srikant- and K.
Sushil (1998). High regenerative nature of Mentha arvensis
internodes. Journal of Biosciences. , 23(5): 641-646

Shoyama, Y., X.X. Zhu, R, Nakai, S. Shiraishi and H. Kohda (1997).
Micropropagation of Panax notoginseng by somatic embryogenesis
and RAPD anaiysis of regenerated plantlets . Plant Cell Reports 16(7):
450-453 .

Zavodna, M., J. Kraic, G. Paglia, E. Gregova and M. Morgante
(2000).Differentiation between closely related lentil (Lens culinaris
Medik.) cultivars using DNA markers. Seed Science and Technology
28: 217-219.

58l duawaiiall 5 g pasall And) cladiah @l S
(B S e Apt3 5 g8l el e (ISSR-PCR)
YA puly daaa g glSall daaa IS daaa dans

A de )3 -5 AN &y skl 51 aaali & gan 38 5e Y
g adly Al o glall g As 1, 50 A8 Y

G Aanall JUSY) e AUl CULAL g0l phaa e sl Sl Gl je ekl

Om gl da e dlia O Judedall (e Uy 3 Sl dpipl) Aapd Cladish b )G AR p)aidudy 5 gl

Wigy dpenp CUDNEEN S g0 Yy Ade CAES @3 Jeall didha Yoy %A% e Ay L S
Apalll A8 15 A Tl pald gl

(Feeh) 9T = FAS (1Y) 1V Glalll Ly il 4y wared dlaad
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