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Abstract

Plant response to salt stress and the mechanism of salt tolerance have been the major focus of plant biology research. The
mangrove plant Avicennia officinalis and associated woody climber Ipomea macrantha, observed northern mangrove regions of
Kerala. Most abiotic stress causes significant increase in MG level and Gly | gene activity. In the present study a partial genomic
DNA sequence coding for Gly | was PCR amplified by using gene specific primers in the mangrove plant A. officinalis (250 bp.)
and its associated plant I.macrantha (300 bp.). The presence of multi stress responsive Gly | gene indicates its role in the
protection against MG, formed under various stresses and its future utility in developing various stress tolerant crop plants. The
current study also reveals the interrelationship between mangroves and its associated plants at the molecular level and adaptive
mechanism of mangroves and associated plants under saline conditions.
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1. Introduction

Salinity is one of the most significant environmental
challenges, limiting plant productivity, particularly in arid and
semiarid climates . Salinity tolerance involves a complex of
responses at molecular, cellular, metabolic, and whole plant
level. Nowadays plant biology research works give an
attention towards plant responses to salt stress and mechanism
of salt tolerance @ The various responses of the plant towards
salinity have been utilized in genetic engineering to generate
transgenic stress resistant crop plants either by transferring
stress responsive genes or altering the expression of existing
genes 1. Mangroves and associated plants are among the most
salt tolerant plants and are ideal models for studying the salt
tolerant mechanisms because of their ability to tolerate
extremely high salinity “1,

Methylglyoxal (MG) is an unavoidable byproduct of several
metabolic pathways. MG considered being a cytotoxic at high
concentration. The first line of defense against MG is the
glyoxalase system. The system comprises the enzymes
glyoxalase | (Glyl: Lactoglutathionelyase) and glyoxalase Il
(Glyll: Hydroxyacylglutathionehydrolase) and are ubiquitious
in nature Bl Over expression Gly | resulted in improved
tolerance against MG and the transgenic plants can tolerate
higher level of salinity as compared with non transgenic
plants. Over expression of Gly | conferred improved salinity
tolerance thus offering another effective strategy for
manipulating salt stress tolerant crop plant [,

Glyoxalase pathway has been reported from a diverse group of
organisms, including humans, mice, protozoa, fungi, bacteria
and plants. It has been reported that in plants MG levels were
increased significantly in response to salinity, drought and

cold stress [ &1, Increased Gly | activity is reported in the non
differentiated rapidly dividing cells © % and hormones and
blue light stimulated cell growth Pl Gly | from tomato and
Brassica sp. were shown to be upregulated under salt, water
and heavy metal stresses (% 2 However, whether the
accumulation of MG and upregulation of Gly | activity in
plants in response to the various stresses is a common
phenomenon or not, remains to be addressed 31,

In the present study, Gly | gene taken as a candidate gene and
made an attempt for the isolation of genomic DNA and partial
expression pattern of Gly | gene was amplified by PCR using
specific primers in a mangrove plant and its associated
climber as an indication to salinity tolerance.

2. Materials and Methods

2.1 Plant materials

Matured leaves of the mangrove plant Avicennia officinalis L.
(White Mangrove/ Indian mangrove, Family-Avicenniaceae)
and a woody climber Ipomea macrantha Roem & Schult.
(Beach moon flower, Family-Convolvulaceae) were randomly
collected from Payangadi mangrove region, in Kannur district
of Kerala.

2.2 Isolation of genomic DNA

Total cellular genomic DNA was isolated and purified from
the leaves of plants A.officinalis and l.macrantha by the
CTAB (Hexadecyl trimethyl ammonium bromide) extraction
procedure (41,

2.3 Agarose gel electrophoresis
The quality of the isolated DNA was checked by agarose gel
electrophoresis. 5ul each of loading buffer was added to 10ul
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of DNA and the samples were loaded to 1% agarose gel
prepared in 0.5X TBE buffer. The gel was visualized in a gel
documentation system (Lark Company, Chennai) and was
photographed under UV light.

2.4 PCR amplification of Gly I sequence

2.4.1 Design of gene specific primers

A set forward and reverse primers were designed based on the
already published cDNA sequences of Gly | from database
using Megalign software.

Forward primer: 5’>GATGAAGCAACTAAAGGTTA3’
Reverse primer: 5S>CCAATAGCCATCAGGATCTT3?

2.4.2 PCR amplification and reaction conditions

The amplifications were carried out in 50ul reaction mixture
which contained 4ul DNA sample, 4ul Tag DNA buffer (Tris
with 15mM MgCI2), 4ul dNTPS mix (10 mM), 2ul each
forward and reverse primer, 1ul Tag DNA polymerase enzyme
and the solution was finally made up to 50ul with sterile
water.

The PCR amplification profile consisted of first a
denatuaration at 94°C for 4 minutes, 35 cycles of 94°C at one
minute, 45°C for two minutes and 72°C for 2 minutes. The
final elongation was performed at 72°C for 10 minutes.

2.5 Agarose gel electrophoresis

The quality of the amplified Gly | sequences from genomic
DNA were checked by agarose gel electrophoresis. 20 ul of
PCR product was loaded to 2% agarose gel prepared in 0.5X
TBE buffer. The gel was visualized in a gel documentation
system and was photographed under UV light.

3. Result and Discussions

In the present study genomic DNA of A. officinalis and I.
macrantha are isolated according to CTAB extraction
procedure in a good quality and concentration (Fig. 1).Under
optimal PCR condition a prominent band of expected size
(between 200bp. and 300bp.) was amplified from genomic
DNA(Fig. 2).

In plants glyoxalase pathway considered to be associated with
tolerance to various abiotic stresses. An increase in the Gly |
was observed due to drought stress, followed by saline,
chemical and heavy metal stresses [.Under optimal PCR
conditions a prominent band of 440bp. fragment amplified
with cDNA template with Gly | specific primers in Haevea
brasiliensis [, in Brassica juncea amplicon at about 558bp
[228] and in pumkin at (975bp.) 131, Although glyoxalase genes
have been conserved throughout evolution, some structural
variation in terms of active site, position and number are
exhibited. This correlates with the studied mangrove
A.officinalis (250bp.) and associated plant I. macrantha (300
bp.) mentioned in the present study. In this study, it is
assumed that the tolerance towards salinity of the mangrove
plants may be due to the over expression of Gly I gene, in the
sense that under saline conditions more amount of glyoxalase
enzyme was produced due to the increased activity of Gly |
gene, to detoxify MG and reactive oxygen species which lead
to the increased tolerance of these plants against salinity
stress.

Fig 1: Genomic DNA. M= Molecular weight marker; Genomic DNA
isolated from Avicennia officinalis (Ao), Ipomea macrantha (Im)

Fig 2: PCR amplification partial Gly | from Avicennia officinalis
(Ao) and Ipomea macrantha (Im) M= Molecular weight marker;
amplicons shown by arrows.

4. Summary and Conclusion

The presence of multi stress responsive Gly | gene indicates
its role in the protection of the plants against MG that is
formed under various stresses. In this study, it is assumed that
the tolerance towards salinity of the mangrove plants may be
due to the over expression of Gly I gene, in the sense that
under saline conditions more amount of glyoxalase enzyme
was produced due to the increased activity of Gly I gene, to
detoxify MG and reactive oxygen species which lead to the
increased tolerance of these plants against salinity stress. The
current study also reveals the inter relationships between
mangroves and its associated plant at the molecular level
adaptive mechanism of mangroves and associated plant under
saline conditions.
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