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Abstract Author

Conservation of biodiversity is veryMalika Pal
essential for survival of mankind. AlthougtPrincipal
earth being a living planet, extinction oMittal Institute of Education
species had been a natural process, but duNabi Bagh, Bhopal, India.
extensive invasion by human beings in edrmalikapal@gmail.com
the known habitats the pace of extinction of
species has increased many fold. Species
diversity, interspecies diversity, and
ecosystem diversity are all components of
biodiversity, which encompasses the range
of variation present in all forms of life on
Earth. It is believed that there are currently
around 8.7 million known species in the
globe. The biotechnological interventions
employed in the cause have been
summarized in the chapter. It can be used in
identification of Genetic diversity by using
Micro Satellite Markers, Single Nucleotide
Polymorphisms, RELP, AFLP, RAPD, DNA
bar-coding etc., In Ex situ conservation of
Genetic diversity, Micro- propagation PTC,
Protoplast culture are being used in large
scale. For preservation of germplasm various
techniqgues like Cryopreservation, Seed
Banking and Gene banks are being used.
Some individual organizations are also
working towards De-extinction with limited
success. The techniques hold promising
future for conservation of species.
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I. BIODIVERSITY

Species diversity, interspecies diversity, and gstesn diversity are all components of
biodiversity, which encompasses the range of varigiresent in all forms of life on Earth. It
is believed that there are currently around 8.7 lionil known species in the
globe.[1].Agriculture, pharmaceuticals, and othemfs of technological advancement rely
heavily on biodiversity[2]. The country's planteliis home to 47513 species despite just
covering 2.4% of the landmass (Singh & Dash, 203§4)The provision of food, shelter, and
clothing by biodiversity makes it the bedrock délon Earth and is essential to the health of
the environment. In addition to oxygen, it givesstsady weather, recreation, fibres, dyes,
resins, medications, and fibres. Including the ewold high Himalayan regions to the sea costs;
the wet north-eastern green forests to the dryhnedstern arid desert; and a variety of
forests, wetlands, islands, and oceans, Indiaésobrthe world's mega-diversity nations [4].
Rare and endangered plant species need reseagdnetic diversity in their natural habitat
more than ever. It will aid in the creation of mgament plans for keeping their genetic
variety intact and making sure they survive inte finture.

Subspecies, races, ecotypes, and population diverdtibute to a region's genetic
diversity. Plant species in the wild require gemgtriety to ensure their short- and long-term
survival. (5) Since the extinction rate of wild s@s is rising as a direct and indirect result of
human activities and environmental conditionss itriucial that these species be conserved in
order to maintain their genetic variety. Rare andamgered plant species must have their
genetic make-up examined in order to ensure tieual.

Large-scale efforts to protect endangered spetiesld prioritise the most valuable
populations. The measures taken call for an infdé&giliarity with the biology and ecology
of species, as well as the levels and distributmintheir respective genetic diversity. Many
initiatives have been launched in recent yearsdtept the planet's flora and fauna. "The use
of biotechnological methods for in situ and ex siiservation is central to many of these
initiatives.
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IDENTIFICATION OF GENETIC DIVERSITY

In studies using molecular markers to select s for conservation, allelic

richness is a simple measure of genetic variety M&ny priority, rare, and endangered
species lack data on the extent and distributiongefetic variation. A lack of this
information makes it harder to create efficient ssmwation plans and choose the best
populations to manage in order to preserve and grapulations and genetic diversity (7).It
is possible to assess a population's genetic diydny using genetic markers. Methods,
instruments, and software package-

1.

Micro Satellite Markers. Genomic repetitive areas consist of intersperegeats (or
relics of transposable elements), microsatellites1Q nucleotides), and minisatellites
(>10 nucleotides), all of which fall under the umlba term "tandem repeats" (TRs). Both
prokaryotes and eukaryotes include these typesobfirrphisms, known as Simple
Sequence Repeats (SSR), Short Tandem Repeats (&1dRBimple Sequence Length
Polymorphisms (SSLP). They can be found in bothingp@nd non-coding regions of
nuclear and organellar DNA, as well as in eukacyetichromatin (8).

Single Nucleotide Polymorphisms:. High-density single-nucleotide polymorphisms
(SNPs) are the most common and robust form of gewratiants, making them ideal
markers for assessing a population's genetic makadpguiding breeding programme
decisions and the identification of new genes ltht@@economically significant traits (9).

Inter-Simple Sequence Repeat: Due to their high polymorphism, ISSR markers have
found widespread application in the fields of gesgtphylogenetics, gene tagging,
genome mapping, and evolutionary biology. DNA finggenting makes use of the
sequences amplified by ISSR-PCR. Since an ISSRtrbogleither a conserved or non-
conserved area, this method is best suited forogleggraphical investigations or, at
most, species delimitation (10)

Expressed Sequence Tag: An expressed sequence tag (EST) is a small fragofea
cDNA sequence used in genetics. ESTs helped with lgene identification and
sequencing since they could be utilised to loqatescripts of interest.

RELP: Restriction Variation in fragment length. It isfrequent method for examining
the subtle but significant changes in a DNA strausd@'quence. It relies on the ability of
restriction endonucleases to cleave DNA only atdgiermined locations, known as
restriction sites. Electrophoretic separation afjedied DNA vyields a unique RFLP
pattern, characterised by cleavage fragments ofin@iengths that are indicative of a
particular DNA sequence. RFLP pattern can be uselifferentiate between individuals,
species, or creatures. Numerous applications Bti®RFLP, including genotyping, DNA
fingerprinting, gene mapping, and the detectiogesfetic diseases (11). The construction
of polygenetic trees is aided by genetic mappingpecies.

AFLP: In genetics, DNA fingerprinting, and the field genetic engineering, the
technique of amplified fragment length polymorphig@so known as AFLP) is
invaluable. In AFLP, genomic DNA is digested withstriction enzymes, and then
adaptors are ligated to the sticky ends of theiogisin fragments.
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Figurel: Schematic representatiof the AFLP analysis princip

Advantages:

Disadvantages.
Dominant in nature

High genomicabundanc and considerable reproducibility mature
No sequence data for primer construction are reqt
High number of polymorphic bands will be formed by senggactior

TechnicallydemandingKumar,Anand. (2018). Fundamentals of Plant Breec

7. RAPD: Random DNA fragment from polymerase chaimeactior amplification of
unrelated portions ajenomic DNA using a single primer of arbitrangpicleotidi sequence
are called amplified polymorphic DNmarkers. Whether or whether a given segme
DNA is amplified by gpair of identical 10-mer primers deperstsely on whether or not
those primers are in place that is complementary to that positionthe target DNA
sequence. If the primers eannealed too far apart or if the 3' ends of theeri are not
facing each other, fanstance no fragment will be formedecause of this, the pattern
amplified DNA segments on the gel will cha if a mutation ha occurred in the
template DNA at the spdtihai was previously complementaiy the primer (12

8. DNA Bar-Coding: Because it does not necessitate expert taxononperése ol
knowledge of the entire genome, it is a valuablel for recognising modern pla
species and plant components. It is independeahafrganism's anatomy or its inter
physiology. The largguantity of taxonomically identifiable DNA barcodsspplied tc
NCBI GenBank and Barcode of Life Datasystems makmssa reality. Barcode of Lif
Datasystems has developed a taxonomy identificatiohthat may be used to determ
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the identity of previasly discovered species based on their DNA seqseites DN/-

based inspection method may also be used to assitgmmonomi grouf to the query
specimen, which cahelg define the specidsoundary and facilitate the construction
phylogenetic trees, asell as aid in the utilisation and conservationpddnt specie
through a better comprehension of evolution andoggo(13)
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Figure 2: Phylogenetic trees constructed from the observadtgevariation in the examin
genome and in theandidat gene areas. Maximum compositkelihood was used t
construct phylogenetic trees from the variatioraigsubset of all SNPs found in the genc
(on the left) and SNPs found in the genomic ardamitk candidate genes (on the rigr
Using the neighbor-joingp approach, phylogenetic trees were constructedetuct the
relationship between all samples included in thigdg (wild and domestic sheep). T
breeds are shown in various colours to indicaterdggons to which they are native.
addition, a meanistance of 0.16 (0.(-0.43) was found between the 16,960 SNP variar
the candidate genes, as calculated by a pairwstandie matrix.Similar to how the aver:
divergence index among wild breeds was signifigahigher than that obtained amao
domesic breeds (0.13) in the candidate locations, timesaas true for the domestic bree
High bootstrap values were also found in the braadfat distinguish between wild a
domestic sheep and between breed groups in thegdnetic tree constructed m the
candidate gene variations. However, there was rafisignt drop in bootstrap values in t
branches that divide the various types of domdsiicanimals (Figure S: (Marina, Héctor,
Beatriz Gutierrezsil, Cristina Estebe-Blanco, Aroa Suarez-Veg®ocio Pelayo, and Ju-
Jose Arranz. (2020). Potential Causal Mutationduémfcing Milk Composition Trait
Analysed by Analysing Whole Genome Resequencingdeas from a Global Sample
Sheep Breeds. 10.1542/10.3390/ani10091542) An

[11. CONSERVATION OF GENETIC DIVERSITY
1. In-situ Conservation: The term "germplasm conservation” is used to riesche
practise of protecting genetic material within g@ems and natural habitats, as wel

preserving and restoring populations of wild orgams. When talking about tamed
cultured species, thiterm refers to keeping them in their originaliemwvments. This i
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typically done in wilderness areas with the goalpoéserving wild cousins, and in
agricultural settings or private gardens with the af preserving domesticated species.

p————

Conserving the entire ecosystem is done by credtiogphere reserves, national parks,
wildlife sanctuaries etc.

2. Ex situ Conservation: There are two primary routes that contribute te tiarm of
conservation. One form of conservation is knowngasn plasm conservation, and it
consists of the storage of eggs, sperm, tissue lsamgeeds, or plant material under
artificial conditions to guarantee its longevityahility, and availability in the event of a
potential extinction due to overexploitation inunal conditions(14). Seed and propagule
cold storage, in vitro (tissue culture or cryopregagon), and pollen and DNA
preservation are all included. Storage for longatesecurity, known as base collections,
and storage for immediate use, known as activecidns, are both recognised with ex
situ conservation. These shops provide a wide rafgorage options and distribution
structures.

* Micro- Propagation PTC: Micro-propagation of plants is a biotechnique used
preserve plant species and even the stubborn séedsnomically significant crops.
Explants may be grown from a variety of sourcegluiing apical meristems
(meristem culture), lateral buds (bud culture)vésa cambia, ovaries, pollen, anthers,
embryos, and so on. Reintroducing newly grown filzgg into their native
environment is an effective strategy for in sittnservation of plant species with
unigue phenotypic characteristics. Numerous plaeties useful in agriculture and
forestry can be grown in a short amount of time anda small footprint using this
method. Minimising the amount of sub-cultivationsdaaxillary bud or shoot tip
cultures will ensure that the regenerated planthetée minimal somatic changes,
which is important from a conservation standpoiBecause of the successive
stimulus they experience in in vitro culture, cetlsvelop normally and create
numerous plantlets. For micro-propagation to beasssful, the explants used must be
carefully chosen, since this will determine whethar not calluses will form
throughout the development of the plantlets. Caflugnation is associated with
somaclonal variation and should be avoided atastsc
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Figure 3: Diagrammatic representation of micro-propagatemthique.

Protoplast Culture: Protoplasts are bare plant cells or cells thatehawt yet
developed a cell wall. The plasmalemma is the mamdbithat surrounds the rest of
the cellular contents and components. Because tbpgbasts readily fuse, it is
utilised to create transgenic plants in tissueucallaboratories. To enhance fusion,
substances like polyethylene glycol (PEG) are adafeat cell walls of the relevant
tissue samples have been enzymatically degradexk tBa cells have fused, they will
form cell walls and be ready to be plated, at wigioht, in the presence of appropriate
artificial media and environmental conditions, thveyl regenerate into a brand new
transgenic plant. When the given plant sample Imasngenetrable cell wall due to
age, conservators sometimes resort to this moranaéd and challenging procedure.
To promote development and multiplication, the waltchemically digested before
being placed in growth media.

Cryopreservation for Germplasm Conservation: Plant and animal tissue and seeds
can be preserved through cryo-preservation by bé&ozen in a liquid nitrogen
bath.Clonally propagated plant species that prodesetant seeds that cannot be
readily conserved by seed preservation may begediatly from this practise. In
addition, it has found widespread application ia fireservation of sperm and egg
samples from delicate organisms. Cryopreservatemhrtiques like vitrification,
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encapsulation-dehydration, and encapsulation-figdtion are being applied on a
wide range of plant species. Dehydration, which cacur during rapid cooling in
liquid nitrogen (15,16), is important before cryepervation of tissue material to
prevent the cells from deadly intracellular fregzi@ryopreservation success is also
dependent on the cooling pace, as slow cooling tesd to intracellular freezing.
Dehydration is thought to be the cause of the foionaof free radicals that can cause
genetic changes in cryopreserved material (17 ¥®)ecular marker research (19)
confirms that genetic stability is preserved afteyopreservation. Cryopreserved
tissue may also be seen as more secure for int@mahtrade in germplasm.

» Seed Banking: The process of preserving seeds by keeping theardny, cool place.
Taxa with orthodox seeds that can withstand desmtare ideal candidates for this
method. Storage options for seeds range from simipégmetic containers to
elaborate, climate-controlled vaults. It is not coam practise for seed banks to store
taxa for long periods of time if their seeds areyvebstinate and cannot withstand
desiccation.

* GeneBanks: Places where sperm, eggs, or embryos are frozéthan later thawed
out to be used. The "frozen zoo" at the San Diégulogical Society, for instance,
houses specimens of over 355 different speciesashmuals, reptiles, and birds that
have been preserved by cryopreservation proceduagsd Nitrogen, -196°C) (20.

* DeExtinction: Many species have disappeared because of a ddoligenetic
diversity. The process can be slowed by relocadingtroducing organisms of the
same kind from other places. However, in more difrcumstances, genetic
intervention is required to help an organism adajgt new environment brought on by
climate change or to recover from an illness. Itvovifertilisation and the use of
surrogate mothers (females of the nearest non-rabie species) are examples of
cutting-edge reproductive technology. Przewalskisrse, American passenger
pigeons, Heath hens, black-footed ferrets, Tasmamigers, peregrine falcons,
Mallorcan midwife toads, sea otters, Fen orchidse lwhales, island night lizards,
rodrigues fruit bats, pygmy Rwandan water liliesd ahort-nose sturgeons were all
saved from extinction.

Photo of reintroduced Przewalski's horse takeheat$eer" release site, managed by the
Association pour le cheval de Przewalski: TAKH, e Khar Us Nuur National Park Buffer
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Zone

Passenger Pigeons of America
https://cdn.britannica.com/98/3:-120-CD959728/Passenggigeon.jp(

Heath Hen, male & female
https://upload.wikimedia.org/wikipedia/commons/fH@ath_Hens.]

Black<footed ferret | Smithsonian's National z Creator: ClydeNishimure | Credit:
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Smithsonian's National Zoo Copyright: Smithsoniastitution,

e %

asmanian Tiger Courtsy :
https://www.theguardian.com/australia- news/2028/2Tdasmanian-tiger

Peregrine falcon, Photo: Mathew Malwitz/Audubon flgoaphy Awards
https://www.audubon.org/field-guide/bird/peregrifaézon

Mallorcan Midwife Toad (Alytes muletensis) - iNadlist Canada
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Sea otter https://en.wikipedia.org/wiki/Sea_otterddia/File:Sea_Otter_(Enhydra_lutris) (2
5169790524) crop.jpg

Fen Orchids : Courtsy : Elaine's Wild Orchid Phoégds. https://www.first-
nature.com/books/ehl.php

Blue Whale
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Pygmy Rwandan water lily. Courtsy: https://www.@nerwatergardens.net/dwarf-water-
lilies/
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Shortnose sturgeon in the Connecticut River,
(NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION | U.S.
DEPARTMENT OF COMMERCET. Copyright: Robert S Michelson/Photography by
Michelson, Inc.)
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