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β-Galactosidase 

PUC is a family of plasmids that have an ampicillin resistance gene and 
more importantly a lacZ gene. A functional lacZ gene will produce the 
protein β - galactosidase. Bacterial colonies in which β - galactosidase is 
produced, will form blue colonies in the presence of the substrate 5 - 
bromo - 4 - chloro - 3 - indolyl - b - D - galactoside or as it is more 
commonly referred to, X-gal.  

The enzyme that splits lactose into glucose and galactose. Coded 
by a gene (lacZ) in the lac operon of Escherichia coli.  





Green Fluorescent Protein (GFP)  
The green fluorescent protein 
(GFP) is a protein from the jellyfish 
Aequorea victoria that fluoresces 
green when exposed to blue light.  



GFP Rats 



Luciferase  

Luciferase is a generic name for enzymes commonly used in nature for 
bioluminescence. The name itself is derived from Lucifer, which means light-

bearer. The most famous one is firefly luciferase from the firefly Photinus 
pyralis. In luminescent reactions, light is produced by the oxidation of a 

luciferin (a pigment), sometimes involving Adenosine triphosphate (ATP). The 
rates of this reaction between luciferin and oxygen are extremely slow until 
they are catalyzed by luciferase, often mediated by the presence of calcium 

ions (an analog of muscle contraction). The reaction takes place in two steps: 
luciferin + ATP → luciferyl adenylate + PPi 

luciferyl adenylate + O2 → oxyluciferin + AMP + light 



Luciferase 
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Gene Delivery 
•  Transfection- the delivery of foreign molecules 

such as DNA and RNA into eukaryotic cells 
•  Naked DNA is not suitable for in-vivo transport of 

genetic materials-> degradation by serum 
nucleases 

•  Ideal gene delivery system  
–  Biocompatible  
–  Non-immunogenic 
–  Stable in blood stream 
–  Protect DNA during transport 
–  Small enough to extravagate 
–  Cell and tissue specific 



Barrier to non-viral gene delivery 



NLS-mediated nuclear import 



Non-viral Gene Delivery 
•  Transfection- the delivery of foreign molecules 

such as DNA and RNA into eukaryotic cells 
•  Naked DNA is not suitable for in-vivo transport of 

genetic materials-> degradation by serum 
nucleases 

•  Ideal gene delivery system  
–  Biocompatible  
–  Non-immunogenic 
–  Stable in blood stream 
–  Protect DNA during transport 
–  Small enough to extravagate 
–  Cell and tissue specific 









Endocytosis 



Barrier to non-viral gene delivery 

<45 kDa 
< 250 bp 



NLS-mediated nuclear import 



NLS Peptide 



Tat Protein 



Nanoparticles 

•  1-100 nm 
•  High surface/volume ratio 
•  Surface charge and size of nanoparticles 
•  Advantage 

– Large payload 
– Multiple targeting ligands 
– Multiple drug 

















Barriers to DNA Delivery 






