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Transferencia y manipulación de genes



Transformación

El experimento de Griffith, llevado a cabo en 1928



Recombination



Conjugación



Conjugación



• Exchange of 
genes between 
two DNA 
molecules

• Crossing over 
occurs when 
two 
chromosomes 
break and 
rejoin

Recombinación Genética



Transducción
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Recombinant cell

A phage infects the 

donor bacterial 

cell.

Phage DNA and proteins 

are made, and the 

bacterial chromosome is 

broken down into pieces.

Occasionally during phage assembly, 

pieces of bacterial DNA are packaged 

in a phage capsid. Then the donor cell 

lyses and releases phage particles 

containing bacterial DNA.

A phage carrying bacterial 

DNA infects a new host cell, 

the recipient cell.

Recombinant can occur, 

producing a recombinant 

cell with a genotype 

different from both the 

donor and recipient cells.



• Conjugative plasmid Carries genes for sex
pili and transfer of the
plasmid

• Dissimilation plasmids Encode enzymes for
catabolism of unusual
compounds

• R factors Encode antibiotic
resistance

Plasmids



Plasmids



• Segments of DNA 
that can move from 
one region of DNA 
to another

• Contain insertion 
sequences for 
cutting and resealing 
DNA (transposase)

• Complex 
transposons carry 
other genes 

Transposons



Mazorca de maíz mostrando granos con 

diferente distribución de su pigmentación 

causado por inserción de un transposón en el 

gen que determina la coloración de la aleurona
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Biotecnología y DNA Recombinante



Biotechnology and recombinant 
DNA technology

• Biotechnology:

• The use of microorganisms, cells, or cell 
components to make a product

• Foods, antibiotics, vitamins, enzymes

• Recombinant DNA Technology:

• Insertion or modification of genes to produce 
desired proteins











• Cut specific sequences of DNA

• Destroy bacteriophage DNA in bacterial cells

• Cannot digest (host) DNA with methylated cytosines

Restriction Enzymes





• Carry new DNA to desired cell

• Vectors can exist in several different species

• Plasmids and viruses can be used as vectors

Vectors



Vectors



• To make multiple copies of a piece of DNA 
enzymatically

• Used to

• Clone DNA for recombination

• Amplify DNA to detectable levels

• Sequence DNA

• Diagnose genetic disease

• Detect pathogens

Polymerase Chain Reaction (PCR)



PCR



PCR



• Transformation

• Electroporation

• Protoplast fusion

DNA can be inserted into a cell by:



• Microinjection

• Gene gun

DNA can be inserted into a cell by:



Gen gun


