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According to European Federation of Biotechnology,
"Biotechnology is the integration of natural science and
organisms, cells, parts there of and molecular
analogues for products and services.“

Biotechnology

Traditional / Old Modern / New

Principles of Biotechnology: 
(i) Genetic engineering or Recombinant DNA Technology (RDT).

(ii) Maintenance of Microbial contamination free (sterile) 
surrounding in chemical engineering

WHAT IS 
BIOTECHNOLOGY?





TRADITIONAL BIOTECHNOLOGY



MODERN BIOTECHNOLOGY



Action of Different Nucleases                  Different R.E. Used in RDT 



TYPES OF RESTRICTION ENDONUCLEASES

Only Type II Restriction Endonucleases are used in RDT for their accuracy







Features of a Cloning vector

(i) Origin of replication (ori):
It has specific sequence from where replication starts if any piece
of foreign DNA is linked to this sequence.

(ii) Selectable marker:
The vector also requires to identify and eliminate non-transformants
and selectively permit the growth of the transformants. Genes
encoding resistance to antibiotics such as Tetracycline, ampicillin,
kanamycin or chloramphenicol are useful in selectable markers for
E.coli.

(iii) Recognition Sites (Multiple Cloning site):
Vector bears one or more unique restriction endonuclease recognition
sites which enable foreign DNA to be inserted into the vector during the
formation of recombinant DNA molecule.



Schematic diagram 
of different vectors 

used in RDT



Examples of some important plasmid vectors used in RDT





Bacterial Artificial Chromosomes (BACs)



Yeast Artificial Chromosomes



Mechanism of Molecular Cloning in RDT



Schematic diagram of the basic concept of Molecular cloning



Selection of Transformants – Concept 
of BLUE-WHITE SELECTION by 

insertional inactivation of lacZ gene



Procedure of screening by 
Blue-White Selection



Cloning in pBR322 and 
pUC18 and selection of 
clones by Blue- White 

Selection



Vectors for Cloning genes in 
plants – Ti plasmid



Retroviral vector for transferring genes to animal cells



DIRECT GENE TRANSFER TO CELLS

⮚MICROINJECTION -- Jeffey S. Chamberlain et al (1993)



⮚GENE-GUN (PARTICLE GUN OR BIOLISTIC)



Other important tools and techniques used in RDT

1) Agarose gel electrophoresis
2) SDS Gel Electrophoresis
3) Southern Blotting
4) Northern Blotting
5) Western Blotting
6) Enzyme Linked Immunosorbent Assay
7) Polymerase Chain Reaction
8) Flow cytometry
9) DNA Sequencing
10) DNA Microarray
11) cDNA formation



Agarose Gel Electrophoresis

(GIF Animation of A.G.E.)



POLYMERASE CHAIN REACTION

GIF ANIMATION OF OVERVIEW

(GIF ANIMATION OF STARTING 
CYCLE)

(GIF ANIMATION OF 3RD. CYCLE 
WHERE FIRST PURE PRODUCT IS 

OBTAINED)



SOUTHERN BLOTTING



ENZYME LINKED IMMUNOSORBENT ASSAY (ELISA)

Principle

Types



RESTRICTION FRAGMENT LENGTH POLYMORPHISM (RFLP)

Detection of genetic 
disease Sickle-Cell 
Anaemia by RFLP

Genetic Profiling by RFLP



INDUSTRIAL PRODUCTION OF PROTEINS BY RDT

Isolation of gene from 
mother organism

Cloning of gene into 
competent bacteria

Selction of proper 
clones

Bulk culture of the cloned 
bacteria in Bioreactor

Lysis of Bacteria collected 
from culture

Downstream 
Processing, i.e. Isolation 

and purification of 
protein of interest 

(coded by the gene from 
mother organism)

Packaging 
of proteins 

for saleSimple Stirred Bioreactor

Types of 
Fermentation in 
Bioreactor
1) Continuous 

culture 
(open)

2) Batch culture 
(closed)



CHALLENGES IN BIOTECHNOLOGY: 
How to apply the principles into 

sustenable applications?


