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Introduction

Fish are the most diverse group of living
vertebrates, with more than approxumately
32500 species currently known and erder [(Nelson, 2006). Fish has long been valued as a

Cyvpriniformes  contains  planets largest  source of high quality animal prutein‘and i
monaphyletic group of freshwater fishes, with relatively  cheap  for human  nurition.

over 400 genera and 3000 SPECies native to
Asia, Europe, Africa and  North America
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- Abstract

Benzouazinone and ns dervalives having it fused with gerer
mosgtey ke pomatc nng (Substiuted phamd) or helarocyelc systems
[Ewm: WErS reported lo possesy Ay thmamm?:ar actnties
tke antlinfammatony anttacteral analgesic eic. Inspirad by this the e
tompound and some cther dedvatives o benrowarinone were
SyTinesited and shuded for their speciral propen.as

Keywords: Benzorarinans anti-infammalary analgesic
Intreduction

The study of hetsrocyclic compounds is a field of inlerest for
scantists  for a long tme [1]4H-3 1-benzoxazinone Cerivalives are
fecognised a3 an imporant helerocyclic compound for ther AUMGIaus
taglogical applcations|2] it has baen fegoned Ihat €H-3,1-Bonzoxazinons
dervatves possess varaus Fharmacevlical actvites ke antibacterial,
antifungatd 4], antiphlogisticls), anticancess], antiandety[7], antiplatein
agsregalion astvity[8], antidiahets acinaty|S], antihypertensve [10]ete,

Besides their pharmazslogical activities benzaxazin derivalives
are a'so considered important because these compounds are nol showing
amy reprocusive foccly, ulzetcgeneciy, cphthalmotoxicity, otoiodcity
ele (11,121, 3-Benzoxarin-4-anes are alsa used in many felds swch as
research Telds Industries{13] and In dlinical work|14) Benzoxazinanes are
835 used 23 slarfng matenial for 4-quinazolone dervatives, that are used in
many cincal work{15) Quinazeine4-(IH)-0ne derivatives are feporied lo
show  many  biokgical acliviies ke  anlicanceranl-
inflammatzry,antviral antifengal e [18,17). Chromones and (heir
cervalives have also been recoznised to be eNeaclive compounds fo be
used as aslicancer agenti18,15L antidnflammatory agent via Inhibiting
cyclonnygenase[20,21), Bpooxygenase[22), diuretic]23,24) .anlibacterial[25)
eic. Considenng the biological act'vities of these compounds it was thought
useful lo syrirecize compounds inzorporating these systems.

Review of Literature

Tre isolabion of 2.4-dhydrony-7-methoxy-(2H)-1 &-benzaeazin-
H4H)-one (T 130A) and 2 a-dinydroxy-{2H)-1.4-benzoxazin-3{4H)-ona
(DIEOA) fro clants of Peaceas family have  aftracted the attention of
research scho’oss fowards Comgeunds with a (2H)-1.4-benzoxazin-3{4H)-
one skeleton. Niany biological preperies like antibacterial, anfifungal, and
insectoidal efs tre exhibiled by the e compounds, Besides these properties
benzgeazinot rre also used ot renocomponent resing that are betier
substiute 19 ooready existng tcons (hat use pelrolesm based raw
materials,

Polyterrorazines (PBz} have 30 many such  properties that
makes it use! "f vafious applicatons [26], Polybenzoxazines are having
propertips 5 Fota phencts or oooxy resing ond along with thesa
Propertios, poos oS many obther unigue properties like zero shrinkage ugen
palymonizaton 0 thene is ro necd of Strong. acid catalysts dwing their
curing [27].

Denpornzines manomars a5 aachoned ;:m rany (b5s)polymers as

D% Gro My machemostcases | o Genin 28]
i A new s lans of benzoft)[1.4] oxazin 3(4H)-ona derivatives 1 was
synfosised Ly~ ~ooanf el al (79 Tp ~=a compounds were found fo have
Anlifungal 85+ o2 cyloloxie oo e
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Introduction

The monocot family Costacege belengs 1o arder Zingibernles {Dahigren et af. 1985) ¥, The
genus Cosius is the largest in the family with about 150 species tropical in distribuation
(Humphries 1985 and Hickey 1981) [ W 1he Shoor of Coxtue has 2 characteristic
sprral monostichaus phylotaxy (Kirchoff and Rutishauser 19907 7 The florsl structure
of Cestaceae is also unique in the order Zingiberales, Only a single fertile stamen develops
while the infenile five stamens fisse to form a lzrge, petaloid kabellom that dominates the forl
display (KirchofT 1988; Troll 1028y M8 Costies igneosus is commonly known as
fiery Cosnrs, step ladder, spiral Nag, crepe ginger or insulin Mant Cosrus pictis D. Donis

commanly known as American insulin plant {Fig. 1 A). Medicinatly C. pactus D. Don leaves
2re used to conirel the blgad sugar level and C.

speciosus (Koening) sm rhizame is used 1o
cantral the sugar. C, speciosus {Koening) sm is native of Malaya Peninsula of South East Asis
(Rani, ef al, 2002) *9) In India, it is found in Centra] India, western ghats of Maharashira,
Karnataka and Kerala, . pictus [, Don is native to Mexico but introduced fo India 2 few yEars
back (Shiny, et al. 2016) ™. For evolution and survival, reproduction is a natural process of
increasing the number of individuals of the same species. Detailed knowledge of reproduction
biology is  required for successful  culiivation and  consenvation  of  plams
{Meza and Bhatnagar 2007) ™ and also for the study of the phylogeny. Due to a gap n the
knowledpe of reproductive biology of these two species, this work i carmicd forward. The
present study provides a detmsled nccount of the feproductive biolegy of two species
of Carmus in relation to Mol marphology. Different parts of the Cosrug are used in treating
various diseases. Active Phyto-constiluent is Diosgenin. The rthizomes are bitter and wsed
mainly for treating disbetes, They show anti-helminshic, astringent, expectorant propertics
The extract of the thizome is employed for treating hurning sensation, constipation, leprosy,
wuhrma, bronchitis, anaemia and other skin ailments (Bown Deni, 2008) ¥ Rhizomes
of Cosius are used as berbal remedies for fever and its pasle i employed for treating boils. It is
slso wsed 1o mike sexual hormopes and comtreceplives (Warricr ef af, 1994; Rasiogi and
Mehootra, 1991) % M, Leaves are used for scabies and stormach ailments, Leaves are ground
imo a paste and applied fo the fore

head 1o bring down high fever. Besides rhizones, stems also
are used for treuting blisters and burns. Roats are wsed agminst snakebite (Rathore and Khanna,

VT8) VY. Casiug is traditionally used a5 a medicinal herb mainly for its tonde, stimuland,
canminative, divietic, digestive and untiseplic properties. The thivome is uwed Lnu:lmilj' in the
treatme . of abdominal pain, chest pains, Hver problems, jaundice, gall bladder pain elc.
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Implementation of Genetic Engineering and Novel Omics A roach
( o5
to Enhance Bioremediation: A Focused Roview i
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Erﬂn‘_mrdi-ﬁ:r'n itsell s considercad (o be o cost ellective soil elean-up technigue and preferred over Invasive hyskeal and
chemmical treatments. Besides increasing efliciency, application of genelic engincering has led to reduction in the |F:m-: dun:;-;
rrqum'js:i o acheeve remediation, overcoming the so called "Achilles hieel’ of Bioremediation, Omics technnlogies, namely
EenOnuCs, ranscriplomics, profeomics, and metabolomics, ane being employed extensively to gain insights o genetic level. A
wise synchroniced application of these approaches can help serutinize complex metabolic pathways, and molecular changes
in responss 0 heavy mefal siress, and also its fate ie., uptake, transport, sequestration and detoxification. In the present
review, an account of some latest achievements made in the ficld is presented,

Keywords Genetic engineering - Multi-omics - Bioremediation

Introduction

Exclusion or alleviation of the lethal effects of complex
chemical compounds added 10 the surrounding enviren-
ment by anthropagenic activities depends mainly on the bio-
logical systems. Bioremediation invelves multidisciplinary
approach including biosorption (metal sorption to cell sur-
face by physicochemical systems), bioaugmentation (addi-
ticn of microbes that have catabolic genes), biostimulation
{organisms with elevated degradation capabilities are uti-
lized to inoculate the polluted site), mycoremediation {use of
fungi to solubilize, transform or uptake metal contaminants)
and phytoremediation (planis are vsed 1o accumulate and
metabolize toxic compounds in polluted areas). In current
scenario, bioremediation via microbiological processes have
the upper hand in degrading huge varicty of pollutants such
a3 heavy metal, petroleum, persistent organic pollutants,
xenobiotics, and radionuclides, in terms of sustainability
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and unproblematic in-situ applicability. Recent advances
in systemic biology and gene editing techniques for e.g.,
TALEN, CRISPR/Cas and ZFN have created the possibility
to modify microbes to catabolize specific toxic compounds
and eventually be applied in bioremedialion process 1o tackle
environment pollution challenge on a global scale. Omics
studies (penomics, transcriptomics, profecmics, and metabo-
lomics) assist the microbial systems biology research for
exploring regulations at the molecular level for bioremedia-
tion and have introduced a wide perceptive of specific genes
and proteins of microorganism, invalved in degradation of
pollutants in contaminated sites (Jaiswal et al. 2019; Pant

etal. 2021).

Bioremediation Using Genetically
Engineered Bacteria

Baeteria play vital role in treating the soil contaminated with

toxic chemical pollutants via three main processes; mobi-

lization, transformation and detoxification. The study of
these mechanisms may unravel genetic factors controlling
them and thereby could also be manipulated to be an asset
in bioremediation processes overtime. A genetically engi-
neered Rhodopsendomonas palustris strain was constrocted
10 express mercury transport system and metallothionein
concurrently for exclusion of mercury from heavy metal
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