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Genetic diversity analysis of medicinal plant Cassia alatain Andaman Island through
| SSR markers
Abstract

Cassia alata is one of the important medicinal plants which teaglitionally used to treat skin
infections. It is also being used as antihelmingéotibacterial, diuretic and laxative. The
leaves ofC. alata are used as an effective treatment against ringvanthalso against other
skin diseases such as eczema and chronic skinitiepuiThe local people of the Andaman
and Nicobar Island use this medicinal pl@#ssia alata L. against centipede bites and
instant relief from joint and muscle pains. Widei&hility was observed in this species and is
distributed throughout the Islands. In the presémtly, genetic diversity among 29 different
accessions o€assia alata collected from different parts of South Andamanrevetudied
using ISSR markerA set of seven ISSR primers were taken for DNA diyinting, among
them 5 ISSR primers produced194 clear and promibands with 61% homology. The
maximum discriminating bands obtained from prir@8R 7 and ISSR 9. Cluster analysis of
ISSR divided into two clusters. An assessment ofetie diversity among species would
assist in planning for future germplasm collectiocpnservation and domestication
programmes.

Key words: Cassia alata, Genetic diversity, ISSR, Andaman and Nicobamidta

I ntroduction

Andaman and Nicobar Islands is hot spot of biodigrof medicinal plants representing a
great emporium of ethnobotanical wealth. The islamdin abode six indigenous tribes
namely the Nicobarese, Onges, Sentinalese, Jamawhthe Great Andamanese. The strong
enthnomedicinal uses of the tribes are the strepftthe Island and are documented by
different workers (Abiramet al, 2012). There exists wide biodiversity in the disition of

medicinal plants in the Island and there are a@dumedicinal plants which are endemic to
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this Island (Dagar& Dagar, 1991). Among the differmedicinal plants of the Islan@assia
alata belonging to the family Ceaselpinaceae is onehefwild medicinal plant distributed
throughout the Islands. It is commonly known ag nvorm shrub because of its antifungal
activity against fungal infectionCassia alata L. is a small tree generally grown in the
gardens and not far away from human dwellings @te., 2011). Traditionally, it is used to
treat superficial fungal infections apart from timeg uterine disorders and snakebites. It is
also being used as anthelmintic, antibacteriaketiiciand laxative (Palanichanayal., 1990;
Berklandet al., 2002; Somchiet al., 2003). The water extract of the leaves had leend

to be effective agains&aphylococcus aureus at concentration comparable to standard
antifungal agent, Tioconazole. The leavesCofalata are used as an effective treatment
against ringworm and also against other skin desasich as eczema and chronic skin
impurities (Hennebellet al., 2009).

Characterization of accessions of this medicinanpCassia alata will help in
conservation, domestication and its subsequeriatitn in crop improvement programmes.
Molecular approaches represents a potential tacéffective characterization of germplasm
(Fergusaret al., 2004; Figiulol and Perrino, 2004; Maesrial., 2002; Krishna Kumagt al.,
2010.), which circumvents the limitations assodatéth morphological and biochemical
characterization (Caetano-Anollecs, 1991). ISSR keraranalysis was described as a
powerful technigue to assess genetic diversity fMirneet al., 1997; Huanget al., 2008;
Israr Ahmadet al., 2012) and to detect similarities between andiwitspecies levels
(Mattioni et al., 2002; Manimekalaét al., 2006). The present study has been undertakén wit
the objective to assess the level of genetic diyeesmong different accessions Gassia

alata Linn from different parts of South Andaman using ISS& kar.

Materialsand Methods
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Twenty-nine different accessions Gbssia alata were collected from different places of
South Andaman. For molecular analysis, total DNA wealated from freeze-dried powdered
young leaf tissue ofassia alata samples according to the CTAB method (Saghai-Magbo
al., 1984; Doyle and Doyle, 1990) with minor moditicas. After that, DNA was quantified
and adjusted to 25-50 nd/for PCR amplification, and DNA quality and purityere
evaluated by electrophoresis on 0.8% agarose gehanratio of A260/A280. A total number
of seven ISSR primers, were screened using a fex BAmples. PCR amplification was
performed in S1000 thermo cycler (BIO-RAD). The P@Rs performed by initial
denaturation at 94°C for 5 minutes followed by 4%&le of denaturation at 94°C for one
minutes, annealing at 52°C for one minute, andresiom at 72°C for two minutes and final
elongation at 72°C for 7 minutes. Reaction wasiedrout in a total volume of 2@l
containing about 100 ng of template DNA, 200 mM dR§fand 3.5 mM MgCI2, 60 pg of
primers, 2.0ul 10 x Tag DNA polymerase buffer and 1.5 U Tag Digélymerase. The
amplification products was analyzed by electropbisr@n 1.4% agarose gel in 1 x TAE
buffer (pH 8.3) and detected by ethidium bromidersihg (Yanget al., 1996), 100 bp DNA
Ladder was used to determine the size of the I$&dRrfents. From the preliminary screening
of twelve primers, five primers that could amplifisible bands and they were selected for
further examination. The gel pictures were takedeurlJV light using gel documentation
system. Amplified products were scored acrossdhe Wwith respect to their molecular size.
All the genotypes were scored for presence andnabsef the ISSR bands. The 0/1 matrix
was used to calculate similarity as Jaccard’s cwefft using SIMQUAL subroutine in
similarity routine. The resultant similarity matrixas employed to construct dendrogram

using SAHN based UPGMA to deduce genetic relatipn@Rohlf FJ. 1998).
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Results and Discussion

The five ISSR markers amplified a total of 194 lake of which seven (3.6%) were poly-
morphic (Table 1). The number of alleles producgdach marker varied from 1 to 5, with
an average of 6.85 bands per primer (Figure 1)kktarUBC 842 and UBC 840 produced
the largest number of clear bands, while marker B produced the smallest number of
bands. The number of alleles and polymorphic natfithese ISSR markers indicated their
robustness in fingerprinting of species. Howevle humber of alleles amplified by any
ISSR marker was not directly related to its abitiydistinguish the cultivars. The presence
and absence of a particular allele was scoreddoh ef the 29 accessions, and presence was
represented by 1 and absence by 0. The resultingtymng files of all 29 varieties were
aligned. From these data, a homology tree was wanst by the Multiple Sequence
Alignment Program that showed 61 to 100% similasittmong the 29 accessions (Figure 2).
The maximum homology of 100% was observed betwes$, G, 11 and Ca 3, 4. The 29
accessions clustered into two major groups. Grougnbisted of 28 accessions and could be
further divided into three subgroups, group IA,gydB and group IC. Group IA comprised
fourteen accessions, and all these cultivars sigdéa homology. A maximum homology of
100% was observed between ca8, 9, 11 and ca3,0dp@B consisted of six accessions and
these cultivars showed 65% homology Group IC coegdisf eight accessions showing 63%
homology. It has been shown that ISSR molecularkerarhave sufficient discriminatory
power to distinguish different cultivars (Powetlal., 1996; Joshét al., 2000; Israr Ahmast

al 2010). The dendrogram (Figure 2) showed that tiweae a high degree of similarity

among the cultivars analyzed.
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Conclusion

The assignment of 28 of 29 (96%) genotypes in diser is indicative of the narrow genetic

base of these plant species, which means that ofidsie accessions d@assia alata may

share the same genetic background, based on cowncestors.

References

Abirami. K, Singh D R and Baskaran V. (2013&iodiversity and conservationof
medicinalplants ofAndamanand Nicobar Islandsln: D.R. Singh et al (Eds),
Souvenir,, National Seminar on Innovative Techn@sgfor Conservation and
Sustainable Utilization of Island Biodiversity. Gexl Agricultural Research
Institute, Port Blair, pp83-89.

Berkland C (2002). Precise control of PLG microsphsize provides enhanced control of
drug release ratd. Control. Release. 82(1): 137-147.

Caetano-Anollecs, G, Bassam, B, J, and GresshoffMP 1991. DNA amplification

fingerprinting: A strategy for genome analy$tant Mol. Biol. Rep. 9: 294-307.

Dagar, H. S. and Dagar, J. C. (1991).Plant folk medicines among the Nicobarese of
Katchal Islands, India, Econ. Bot. 45: 114-119.

Doyle JJ, Doyle JL (1990). Isolation of plant DNvviin fresh tissue. Focus 12: 13-15.

Hennebelle T, Weniger B, Joseph H, Sahpaz S, Baife(2009). Senna alata. Fitoterapia,
80: 385-393.

Huang Y, Ji KS, Jiang ZH (2008). Genetic structafeBuxus sinica var. parvifolia, a rare
and endangered plant. Sci. Hort. 116: 324-329.

Ferguson, M. E, Bramel, P.J. and Chandra, S. 2664e diversity among botanical varieties
in peanut Arachis hypogea L.). Crop Sci. 44: 1847-54.

Figliuolo, G. and Perrino, P. 2004. Genetic divgrand intra-specific phylogeny driticum
turgidum L. subsp. dicocum (Schrank) Thell revealed by RFLPs and SSRs.

Genet.Res.Crop Evol. 51: 519-27.



130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

Israr Ahmad, Bhagat S, Simhachalam P and SriveR@@2012). Molecular characterization
of Syzygium cuminii (wild jamun) from A & N Islandsindian J.Horti.69(3):306-

311

Israr Ahmad, Bhagat.S, SharmaTVRS, Krishna Kumamh&chalam P and Srivastava
RC(2010). ISSR and RAPD marker based DNA fingetprin and diversity

assessment @nnona spp. In South Andamanidian J.Hort. 67(2): 147-151.

Joshi SP, Gupta VS, Aggarwal RK, Ranjekar PK (20@®netic diversity and phylogenetic
relationship as revealed by inter simple sequerpeat (ISSR) polymorphism In
the genus Oryza. Theor. Appl. Genet.100: 1311-1320.

Krishna Kumar, Simhachalam P, Israr Ahmad, Singh Riareshan A, Sheelapal S and
Srivastava RC (2010).Genetic diversity Kdempferia siponantha King.Ex Baker:
An Indigenous medicinal plant of Andaman and NigoHdalands. Indian

J.Horti.68(2):280-282.

Lee HB, Kim EK, Park SJ, Bang SG, Kim TG, Chung O@011). Isolation and anti-
inflammatory effect of astragalin synthesized byyenatic hydrolysis of tea seed
extract.J. Sci. Food Agric. 91: 2315-2321.

Manimekalai R, Nagarajan P (2006). Assessing gemelationships among coconut (Cocos
nucifera L.) accessions using inter simple sequeepeat markerssci Hort. 108:
49-54.

Mattioni C, Casasoli M, Gonzalez M (2002). Compamiof ISSR and RAPD markers to

characterize three Chilean Nothofagus spediae=or. Appl. Genet. 104: 1064 — 70.

Meastri, E, Malcevschi, A, Massari, A and MarmiroN. 2002. Genomic analysis of

cultivated barley Hlordeum vulgare) using sequence tagged molecular markers.



154 Estimates of divergence based on RFLP and PCR msadexived from stress-
155 responsive genes and simpleOsequence repeats (S88sGenet. 267: 186-201.
156  Milbourne D, Meyer R, Bradshaw J, Baird E, Bonar Apvan J, Powell W. Waught R
157 (1997). Comparison of PCR based marker systemshi®ranalysis of genetic
158 relationships in cultivated potato. Mol. Breed137-136.
159  Palanichamy S, Nagarajan, S (1990). Antifungalvégtiof Cassia alata leaf extract. J
160 Ethnopharmacol. 29(3): 337-40.
161  Powell W, Margenta M, Andrew C, Hanfrey M, VogelTingey, S, Rafalsky A (1996). The
162 utility of RFLP, RAPD, AFLP and SSR (microsatel)itmmarkers for germplasm
163 analysis. Mol. Breed. 2: 225-238.
164  Rohlf, F.J. 1998. NTSYS-pc Numerical Taxonomy andiltMariate Analysis System.
165 Version 2.02, Exeter Publications Setauket, NewkYor
166  Saghai-Maroof MA, Soliman KM, Jorgesen RA, AllartMR1984). Ribosomal DNA spacer-
167 length polymorphisms in barley: Mendelian inherg@nchromosomal location, and
168 population dynamics. Proc. Natl. Acad. Sci. USA. 8114-8018.
169  Somchit MN (2003). In vitro antimicrobial activityf ethanol and water extracts of Cassia
170 alata. J Ethnopharmacol. 84(1): 1-4.
171 Yang W, Oliveira AC, Godwin |, Schertz K, Bennetzén (1996). Comparison of DNA
172 marker technologies in characterizing plant gendiaersity: variability in Chinese
173 sorghums. Crop Sci. 36: 1669-1676.
174  Table: 1.
S.No. | Primer Primer Total No. Total No. of | Total no. Average No. of | Percentage Marker PIC % of
Name sequence | of bands polymorphi | of bands across of range value polymorphis
(5"-3') ¢ bands scorable genotypes expressivity | (kb) m
bands
1. UBC827 | (GC)sG 3 2 24 8.00 58.62 0.2-0.6 0.398 66.66
2. ISSR-11 | (CT)gRC 3 3 35 11.66 82.75 0.5-0.8 0.420 100.00
3. UBC842 | (GA)sG 4 3 54 13.50 82.75 0.5-0.8 0.497 | 75.00
4. UBC840 | (GA)s YT 3 3 40 13.33 75.86 0.2-0.8 0.451 100.00
5. UBC807 | (AG)sT 3 3 36 12.00 68.96 0.5-0.8 0.427 100.00




175
176
177
178
179
180
181
182

183  Fig.1. PCR profile ofCassia alata using ISSR primers.
184

Mr 2 345 67 O8I ONIR I MISIE I 222425 % W 28

185

186
187
188  Fig.2.Dendrogram showing genetic diversity amoiCassia alata genotypes by ISS|

189 primers.
Cassia alata ISSR

0.61 ) ) ) ) 0.71 ) ) ) ) 0.‘81 ) ) ) ) 0.90 ) ) ) ) 1.00
19( Coefficient



