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GENETIC TESTING



GENE THERAPY

⚫Gene Therapy is a field of medicine in which the genes 
are introduced into the body to cure the diseases.

⚫It is the intracellulardelivery of genes to generate a 
therapeutic effect by correcting an existing 
abnormality.



Gene therapy involves

1. Detection of gene

2. Determination and its role

3. Isolation and cloning

4. Introducing the gene by proper way

- germ line gene therapy

-somatic gene therapy



Somatic cell gene therapy
⚫Somatic means non-productive cells of an organism

⚫These are the cells other than egg and sperm cells. 

Ex: Bone marrow cells , blood cells , skin cells

⚫ It involves the insertion of functional and expressible 
gene into a target somatic cell to correct the diseases 
permanently.





Germ cell gene therapy

⚫Germ cells are reproductive cells.

⚫It involves introduction of DNA into germ cells, which 
is passed onto the next generations.

⚫Genetic alterations in somatic cells are not carried to 
next generations . Therefore somatic is preferred.





Approaches for gene therapy
1. Gene modification 

a)Replacement Therapy 
b)Corrective gene Therapy

2. Gene Transfer
a)Physical(gene gun , naked DNA) 
b)Chemical(CaPO4 transfection) 
c)Biological(Viral vectors)

3. Gene transfer in special cell lines



⚫GENE GUN:

Employs a high pressure delivery system to shoot  
tissue with gold or tungsten particles that are coated 
with DNA.

⚫MICROINJECTION:

Process of using a glass micropipette to insert 
microscopic substances into a single living cell.

Normally performed undera specialized optical 
microscopic setup called as micromanipulator.



⚫USING DETERGENTS:

Certain charged chemical compounds like calcium 
phosphate are mixed with functional cDNA o desired 
function.

The mixture is introduced at the vicinity of 
recipient cells.

The chemicals disturb the cell membrane widens 
the pore size and allows the cDNA to pass through the 
cell.



⚫LIPOFECTION:

It is a technique used to inject genetic material 
into a cell by means of liposomes.

Liposomes are artificial phospholipid vesicles 
used to delivera variety of molecules including DNA 
into the cells.



⚫Gene therapy is used to treat a numberof diseases 
such as

1.Cancer  

2.HIV

3.Haemophilia

4.Severe combined Immunodeficiencies  

5.Parkinson’s disease

6.Diabetes



TYPES OF GENE THERAPY
⚫Exvivogene therapy

It involves transferof genes into cultured cells 
which are then reintroduced into the patient.

ex : bone marrow cells

⚫Technique involves following steps

1. Isolatecells with genetic defect

2. Grow the cells in culture

3. Introduce therapeuticgene to correct defect

4. Select genetically corrected genes and grow

5. Transplant the modified cells to the patient



⚫Invivogene therapy

Direct delivery of therapeutic gene into target cells  
of a particular tissue

ex : liver , muscle ,skin , spleen.

1. Gene delivery by viral/non viral systems

2. By non viral systems means viral proteins induce 
inflammatory responses in host

3. Depends on efficiency of uptakeof genes by target  
cells



VECTORS IN GENE THERAPY

⚫To transfer the desired gene into a target cell , a carrier  
is required.

⚫Such vehicles of gene delivery are known as vectors.

⚫Vectors are of twoclasses  

1.Viral vectors

2.Non-viral vectors



⚫
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GENETIC COUNCELLING





















THANK YOU FOR YOUR ATTENTION….


