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What 1s Molecular Farming ??
Brief History of Molecular Farming
Why Molecular Farming ??

How to do Molecular Farming??

What are 1ts Applications in Agriculture??

What are the Drawbacks of Molecular pharming??



* The use of whole organisms, organs,
tissues or cells or cell cultures, as
bioreactors  for  production  of
commercially valuable products via
recombinant DNA techniques.

* Molecular farming 1s an application of
GM Technology.

* “Molecular pharming” is a technology
that uses plants to produce large
quantities ~ of  pharmaceutical
substances such as vaccines and
antibodies.
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A major advantage of transgenic plants for molecular farming is the comparatively low
cost of large-scale production. It is estimated that recombinant proteins can be
produced in plants at 2-10% of the cost of microbial fermentation systems and at 0.1%
of the cost of mammalian cell cultures(Trends in biotechnology, Vol 21/Issuel2, 2003).




As a production system for pharmaceutical proteins, plants are
considered to be much safer than both microbes and animals
because they generally lack human pathogens, oncogenic DNA



Expressions Yotk Bovters P o Transgenic Animal Cell

System Plants Cultures

Cost of : : : : . : . . :
i Inexpensive nexpensive Inexpensive inexpensive expensive

maintaining

Type of storage -2.0°C “2.0°C -2.0°C R N, *

Gene size

(protein) Unknown Unknown Limited Not limited Limited

restriction

Production cost Medium Medium Low Low High

Protein yield High Medium Very high High Medium to high

Therapeutic risk Unknown yes Unknown Unknown yes

Transgenic
Animals

expensive

N/A

Limited

High

High

yes




)

g
OCES
R

P




Steps In Molecular Pharming

Gene Introduction
construct Into
Vector

Downstream
processing

Pre-clinical
and
clinical trials

The diagram below is a simplified representation of the Molecular Farming
aproach to the production of biomolecules

. Y
N \
Selctthe
Apropriate gene/s

Insert the

Qene/s into plant
P Scroening of plants

o verily insertion of genes

Geow plants as bioreactors
10 produce product

Incorporate product in pharmaceuticals "

ot industrial appications 5
Extract protein of other

product from plant

i \ i) 4101 Maw adhid ko Nismnal
(Division of Agricultural Physics, [AR], New Delhi) by Niemal Kumar




Stable nuclear

Stable plastid
transformation

transformation

Stable nuclear Transformation of plastid
transformation mvolves genome. provides a valuable
the incorporation of a alternative to nuclear
foreign gene or genes transformation because 1t

eliminates the provision of a

(exogenous) of interest . .
natural biocontainment of

into the nuclear .
transgene flow by out-crossing
genome of th? ple}nt, (as plastids are inherited
therqby altering its through maternal tissues in
genetic makeup, and most species and the pollen
leading to the does not contain chloroplasts,
expression of the hence the transgene may not

transgene be transferable










Production and use of bioplastics and Blopolymers in post harvest
packagmg of horuoultural crops for long transport.

Production of secondary plant metabolites (Jasmonic acid, salicylic
acid etc) in the plants at triggered levels for disease resistance.

Production of biofuels and over production of starch content in maize
for production of sugar syrup.

Production of edible vaccines or extraction of non-edible vaccines from
plants.

Production of enzymes and other proteins in the crop plants for there
- clinical use, which can be alternative use of agricultural crops other
than food.
~ over production of vitamins which are deficient in crop plants can be
| used to reduce the deficiency j







» Biosafety concerns

1. horizontal transfer

2. Vertical gene transfer (Pollen mediated)

3. transformed plants can be eaten up by animals
» Ethical 1ssues

o If consumed 1nadvertently, 1t could lead to desensitization of
vaccines(direct consumption)

» Production problems (low productivity and complex production
process)

» Time requirement (Require time for initial batch production
when camnared o0 mierohial evetema)
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