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THERAPEUTICS
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Three critical research areas of

Biotechnology
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How food
productivity can be

increased ?




Agrochemical
based Agriculture

o Green
Revolution

 Use of improved
crop varieties

 Use of
Agrochemicals

Organic
Agriculture

Use of Bio
fertilizers

Manures
Bio pesticides

Bio control

) Gen.etically
Engineered Crop
based Agriculture
» Use of |
genetically

modified crops
« GMOs



WHAT ARE GMOS?..

GENETICALLY MODIFIED ORGANISMS ARE THOSE WPBRSTIFR
GENES ARE ALTERED BY MANIPULATIONS. v
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ADVANTAGES OF GM CROPS. E ¢ —3
» MORE TOLERANT TO ABIOTIC STRESSES ===
» REDUCED RELIANCE ON AGROCHEMICAESS==
» REDUCED POST HARVEST LOSS =
> INCREASED EFFICIENCY OF MINERAL USA SAGE
» ENHANCED NUTRITIONAL VALUE OF FOE
E.G. GOLDEN RICE IS VITAMIN — A ENRIC ,
» CREATE TAILOR MADE PLANTS TO SUPPLY 2
RESOURCES TO INDUSTRIES, IN THE FORM OF ST
PHARMACEUTICALS.
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Golden
Rice

Flavr Savr
Tomatoes

Bt
Corn

Aqua
Advantage
Salmon

Glow in
the Dark
Animals

Rice modified with daffodil genes to have
more beta-carotene, which the body
converts to Vitamin A

Tomatoes modified by the removal of genes
responsible for the softening of fruit,
meaning the tomatoes spoil more slowly

Corn modified with a bacterial insecticide
gene so that it produces insect toxins within
its cells, protecting it from pest species

Salmon modified with growth hormone
regulating genes in order to grow to market
sizes in significantly less time

Animals modified with genes for fluorescent
proteins will glow in the dark — this novel
feature serves no practical purpose
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PEST RESISTANT PLANLS
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> Some strains of Bacillus thuringiensisproduce proteim that kﬂl
certain insects such as lepidopterans, coleopterans ar
Bacillus thuringiensisform protein crystals il
idal protein. |
protein is present in its mactlve Ori ON
i in its gut due to ulkaline |
‘which cause binding of ¢
cells and creatcporesthajt Cau
death of the insect.

3. Activation of protein
A — —

crystal o] toxin
toxin

1. Ingestion

Spore protein
Crystal 2. Dissolution of
protein crystal
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5. Vacuolation of the cytoplasm 4. Binding to specific recept:'T

cell disruption Peritrophic membrane




Enzymes

X Bt gene
Endotoxin gene from B¢ W

. Bt gene nserbon
.The gene r§890n51b1e for ireo com expression
producing endotoxin is isolated from ¥

Bt and cloned into plants to develop

resistance to insects
Prm. Termmator

Vector with transgene

.trulum in bacteria

mn

Activated towin binds to the recep subrreguently
et Into the membrane and cawses ieakage of
soervs amd wmall molecules.

010 Bt toxins are 1msect Lroup Sp@
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PEST RESISTANT PLA

s Many plants and animals are parasitizedbys

If it parasitizes a crop ultimately prodi »
s Tobacco plant often is parasitized by =i
incognitia,a nematode. : '
A novel strategy was recogniz
to prevent this infestation that w
RNA interference (RNAi).
¢ RNAi takes place in all euka
of cellular defense.
¢ This method involves silencing of'é
% Agrobacteriumvectors are used, nenis
are introduced into the host plant. 1
% The introduction of the DNA produces bo

anti-sense RNA in the host cell.
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«» These two RNAs being complimentary to each otherforms

n diagram.
But in RNAi it is not

——

Tlike this. -

Cytoplasm

Ribosome

Cell membrane
(rRNA/protein complex




STEPS INVOLVED IN RNAi

> dsRNA are processed into apprommately 21-
RNAs with two nucleotides. An RNase en Zy
cuts the dsRNA molecules into small interfe
(siRNAs). ;:"
» Each siRNA complexes with ribom
Dicer) to form an RNA induced silenSEs===ugie= E
> The siRNA unwinds and RISC iS 20T tliaa—t

> The activated RISC targets complé -_4:'-‘;"-'" T g
molecules. The siRNA strands actz =rhck
cut the transcriptsin an area Where t 1o She R Sgodhe—
mRNA. This destroys the mRNA. ' =)
> When mRNA of the parasite is destroy
synthesized. It resulted the death of the paras
transgenic host. Thus the transgenic plant gets protected by
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