Indirect gene transfer methods

Indirect gene transfer (also known as vector-mediated gene
transfer) involves the introduction of exogenous DNA into the
plant genome via biological vectors.

It is a techmique to efficiently and stably introduce foreign genes (Gene of interest) into the
genome of target cells or transferring a gene into a non native organism and the process 1s
called Transgenesis. There are two methods of gene transfer in plants.

1. Direct or Vector-less Gene Transfer.
a. Physical
1. Particle gun
1. Electroporation
1. Microinjection
b. Chemical Method
i. Liposome
ii. PEG
2. Indirect or Vector-Mediated Gene Transfer
a. A.tumefaciens (produces a gall)
b. A. rhizogenes (produces excessive root hairs)



1. Calcium Chloride (CaCl,) Mediated DNA Transfer

* In the process of transformation all bacterial | E.Coli competent cells

cells capable to take foreign DNA are called
competent cells prepared by CaCl2 method

* Treatment with CaCl, aggregate and binding of :
plasmid DNA into Bacterial membranes, and _Mix ""iih rDNA |
thus increases the competence of the host cell ~Heat shock 42°C
2. Rubidium Chloride Mediated DNA me—]*
Transfer : ;
* A variant of CaCl2 method with higher Selec!l;mun amf cllu!lonles |

competency

* The process followed is same as before but just
the CaCl, is replaced with RbCI,



3. Electro poration Electro competant

: N cells + Plasmid

Electroporation / electro permeabilization is the process

of applying electrical field to a living cell for a brief !

duration of time in order to create microscopic poresin Add in to electroporatior

the plasma membrane called electro-pores cuvette contain +ve and

Wide range of hosts starting from bacteria to plant (plant ve electrode in two wall

protoplasts) and animal cells have direct contact with
cells and DNA
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4. Liposome Encapsulation (Lipofection)

Plasmids /
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With spherical ball like structure made up of - I S meﬁ
phospholipid bilayers with a hollow central %255 DNA complex

space liposomes binds with Plasmids

Then liposome can fuse with the cell
membrane of the taken host cell
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The recombinant DNA enclosed in the o bilayer of cell
liposome vesicles penetrates into the
protoplast of the host cell. Tk ekl &

liposome enter
S inside the cell
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Step-1: When there is a wound in plant, the wound site releases some phenolic
compounds.



Agrobacterium tumefaciens

Step-2: The phenolic compounds bind with the Vir A protein which acts as a receptor and
1t 1s present in Agrobacterium cell wall.



Step-3: After binding of Vir A with phenolic compounds, VirA comes in active sta

Step-4: VirA themn activates Vires protein.



Step-5: VirG protein activates the transcription of other vir genes.



Step-6: VirD1 and D2 then translated first.



Step-7: VirD2 recognizes right border sequences and Vir D1 recognizes left border
sequences and produce cut there.



