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ABSTRACT Mangroves are halophyte plants which exist in conditions of high salinity, extreme tides, strong winds and high
temperature, muddy and anaerobic soils. Sesuvium portulacastrum is a mangrove species in the genus Sesuvium of

the family Aizoaceae. Nuclear 18S rDNA gene is one of the most important molecular markers, used in diverse applications such as molecular
phylogenetic analyses and biodiversity screening. In the present study Nuclear 185 rDNA gene of Sesuvium portulacastrum was amplified
and sequenced.The sequence was submitted to NCBI genebank with accession no KC 146551.The length and GC percent of the Nuclear 185
rDNA gene was also calculated .It was found to be 1638 base pairs (bp) in length where as GC% found 51.2. There are 838 GC out of 1638
bases. From Phylogenetictreeitis inferred that Sesuvium portulacastrum is closely related to Pereskia aculeate and Basella alba. Along with
these two species Sesuvium portulacastrum forms monophyletic group with other closely related species such as Opuntia sp, Claytonia

perforliata, Portulaca grandiflora.
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Introduction:

Mangrove plant extracts have been used for centuries as a popular
method for treating several health disorders.' Mangrove and its
associates contain biologically active antiviral, antibacterial and
antifungal compounds.” The extreme conditions like high salinity
and other environmental stress enable them to yield secondary
metabolites as chemical defense for their lives.’They are
biochemically unique, producing a wide array of novel natural
products. Because of the adaptive characteristics, the ecology of
mangroves has been extensively studied." However, molecular
aspects of mangroves are only little studied. The genetic diversity
has animpacton the higher levels of biodiversity.’

Sesuvium portulacastrum is a halophyte in the genus Sesuvium of
the family Aizoaceae. Sesuvium portulacastrum has a long history of
use in folk medicine it has been used for the treatment of epilepsy,
conjuctivitis, dermatitis haematouria, leprosy and also to cure
toothache.’The essential oil extracted from the fresh leaves of
Sesuvium portulacastrum, exhibited antibacterial, antifungal and
antioxidantactivity . The plant also has remarkable ability to survive
under different stress conditions. Phylogenetic analysis of Sesuvium
genus from Aizoaceae family at molecular and morphological basis.
® revealed variation among the species of the genus Sesuviumon
basis of their geographical location.S

In this study emphasis is given on phylogenetic analysis of Sesuvium
portulacastrum from Aizoaceae family with other families like
Cactaceae,Basellaceae,Portulacaceae,Phytolacaceae,Nyctaginacea
e and Molluginaceae. The evolutionary relatedness can be
established between different plants and can be represented by
using phylogenetic tree. When events like hybridization, horizontal
gene transfer, recombination, or gene duplication and loss are
believed to be involved, phylogenetic networks have a useful role in
understanding them. The18S rDNA gene is one of the most
frequently used genes in phylogenetic studies and an important
marker for random target polymerase chain reaction (PCR) in
environmental biodiversity screening.’ In general, rDNA gene
sequences are easy to access due to highly conserved flanking
regions allowing for the use of universal primers.””® (Meyer, etal,
2010). The 18S gene is part of the ribosomal functional core and is
exposed to similar selective forces in all living beings. The 18S rRNA
gene is one of the most important molecular markers, used in
diverse applications such as molecular phylogenetic analyses and
biodiversity screening.Clearly, the molecular studies published so
far have not adequately addressed the question of the
phylogenetic relationships of Sesuvium portulacastrum using
nuclear 185 rDNA as a marker. Moreover this study gives the
accession no of the first submitted 18S partial gene sequence to

NCBI.

Materials and Methods:

Collection of Plant Material:

Sesuvium portulacastrum was collected from Kelva beach, Thane
District identified and authenticated . Other 18S gene sequences
were retrieved from NCBI genbank. Name and their family of
retrieved species are given in following table.

Table No 1:Name of species names and its family

Srno.| Plant Name Family |Srno.|Plant Name| Family
1 Sesuvium  |Aizoaceae| 7 |Corbichonia|Mollugina
portulacastrum decumbens | ceae
2 |Pereskia aculeata| Cactaceae.| 8 Ercilla  |Phytolacc
volubilis aceae
3 Basella alba |Basellaceae| 9 | Phytolacca |Phytolacc
americana | aceae
4 Opuntia sp Cactaceae | 10 | Tetragonia |Aizoaceae]
expansa
5 Claytonia  |Portulacace| 11 |Bougainville|Nyctagina
perfoliata ae aglabra ceae
6 Portulaca  |Portulacace
grandiflora ae

Isolation of GenomicDNA

Total genomic DNA was isolated from fresh leaves using a modified
genomic DNA isolation protocol” Plant material was collected
during rainy season. 0.5-1 gm of leaf tissue was used to isolate
genomic DNA.The DNA was then resuspended in TE buffer (10 mM:
1 mM) and stored at-20°C.Quality and quantity of DNA was checked
by loading 2pl genomic DNA and 3 pl of gel loading dye on 1.5%
agarose gel. The amount of DNA obtained ranged from 20 ug to 60

Hg.

PCRamplification and DNA sequencing

The entire 18S region of Sesuvium portulacastrum was PCRamplified
in a thermal cycler (Eppendorf) using Forward primer
(GTAGTCATATGCTTGTCTC) and Reverse primer (GAAACCTTGTTAC
GACTT). Reaction volume was 50 pL and contained, 1X Tag DNA
Polymerase buffer (Bangalore genei, India), 1.5 mM MgCl2
(Bangalore Genei, India), 200 umolar each deoxynucleotide
triphosphate (Bangalore Genei, India), 10 pmol oligonucleotide
primers (Bangalore Genei, India), 1.0 unit of Tag DNA polymerase
(Bangalore Genei, India), and ~25-60 ng of genomic DNA. PCR was
performed in a thermal cycler (Eppendorf) and consisted of initial
denaturation of 5 min at 94°C, 35 cycles of T min at 94°C for template
denaturation, 1 min at 50°C for primer annealing, 1 min at 72°C for
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primer extension, followed by a final extension of 5 min at 72°C. PCR
products were subsequently visualized on a 1.5% agarose gel.
Purified products were sequenced, using the same conditions as the
PCR. 18S sequences of Sesuvium portulacastrum was obtained using
both primers and sequencing was carried out on ABI Sequencer
(Chromous Biotech, Bangalore).

Sequence alignmentand phylogenetictree:

All 18S gene sequences of mangrove were retrieved from NCBI
genbank and aligned with 18S region of Sesuvium portulacastrum
using Clustal computer program with Gap Open Penalty 15 and Gap
Extension Penalty 6.66. "

Results and Discussion:

GCpercentage:

The length of 18S regions and GC % of were calculated by using
online bioinformatics tools. The length of 18S gene found to be 1638
base pairs (bp) where as GC% found 51.2 The number of nucleotide
foundtobe414 A's,385C's,473 G's,426T's,and ON's.

Gene Bank Sequence submission
The nuclear 18S rDNA sequence was submitted to NCBI genbank
andthe Accession Number is Kc146551.

Sequence alignmentand phylogenetictree

Molecular characterization can play a role in uncovering the history,
and estimating the diversity, distinctiveness and population
structure.

Many studies have reported the use of different molecular markers
for establishing phylogenetic relationship between mangroves.
Molecular phylogenetic analysis of mangroves for evolution studies
of vivipary and salt secretion has been studied by analysing and
sequencing the 18S rRNA, rbcL, and matR genes of large and
representative samples across mangroves.”

Fig.No. 1.PhylogeneticTree

Sesuvium portulacastrum
Pereskia aculeata

Basella alba

Opuntia sp.

Claytonia perfoliata
Portulaca grandiflora
‘Corbichonia decumbens

Ercilla volubilis

Phytolacca americana

Tetragonia expansa

Bougainvillea glabra

Phylogeny is an evolutionary tree that diagrammatically shows how
species are related to each other Phylogenetic tree infer that
Sesuvium portulacastrum is closely related to Pereskia aculeate and
Basella alba Along with these two species Sesuvium portulacastrum
forms monophyletic group with other closely related species such
as Opuntia sp, Claytonia perforliata, Portulaca grandiflora. Whereas
Corbichonia decumbens, Ercilla volubilis, Phytolacca americana,
Tetragonia expansa are closely related species forming another
monophyletic group. Bougainvillea glabra is distantly related to
Sesuvium portulacastrum.

The studies is congruent with the work done to understand the

inter- and infrafamilial phylogenetic relationships in the order the

Caryophyllales, using nuclear 18 S DNA and plastid rbcL, matK, atpB
14

gene.

Thus in order to classify and trace out evolutionary path among
related species, it is important to investigate them at the molecular
level for better understanding of evolution of plants.
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