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Transcription + Translation = Gene Expression 



Which host cell system?

Which expression vector?

Which cloning/expression protocols?

Is it membrane or water soluble?

Is it single domain or multi-domain?

How soluble and how stable?

Where will this protein be found?

How to purify & how to identify?

Expression Questions 



Gram-negative bacteria Gram-positive bacteria

Yeasts Plants / Plant Cells

Insect Cells Mammalian Cells

In Vitro 

Expression



Host Advantages Disadvantages

Bacteria 
e.g. E. coli 

Many references and much 
experiences available

Wide choice of cloning 
vectors

Gene expression easily 
controlled 

Easy to grow with high 
yields (up to 50% of the 
total protein) 

Product can bedesigned 
for secretion into the 
growth media 

Nopost-translational 
modification 

Biological activity and 
immunogenicity may differ 
from natural protein

High endotoxincontent in 
gram negative bacteria 

Choice of Host for Protein Amplification 



Host Advantages Disadvantages

Mammalian Cells Same biological activity as 
native proteins

Mammalian expression 
vectors available

Can be grown in large scale 
cultures 

Cells can be difficult and 
expensive to grow

Cells grow slowely

Manipulatedcells can be 
genetically unstable

Low productivity as 
compared to micro-
organism

Choice of Host for Protein Amplification (2)  



Host Advantages Disadvantages

Yeasts  Lacks detectable 
endotoxin

Generally regarded as safe

Fermentation relatively 
inexpensive 

Facilities glycosylationand 
formation of S-S bond 

Only 0.5% native protein 
are secreted so isolation of 
secreted product is 
simplified 

Well established large 
scale prodcution

Gene expression less easily  
controlled 

Glycosylationnot identical 
to mammalian systems 

Choice of Host for Protein Amplification (3)  



Host Advantages Disadvantages

Cultured insect cells 
Baculovirusvector 

Facilitatesglycosylation
and formation of S-S bods

Safe 

High level expression of 
product 

Lack of information on 
glycosylationmechanism 

Product not always fully 
functional 

Choice of Host for Protein Amplification (4)  



Host Advantages Disadvantages

Plants Low transformation
efficencylong generation 
time 

Choice of Host for Protein Amplification (5)  







Folding

Post 
Translational 
Modification 

Expression 
Control 

Detection 

Purification 
assistance 

Organelle 
Targeting 

Secretion

Yield 
Membrane
targeting 

Expression



Which expression vector?



Selectable marker. In the absence of selective pressure plasmids are lost from the 

host. Especially in the case of very high copy number plasmids and when plasmid-borne 

genes are toxic to the host or otherwise significantly reduce its growth rate. The simplest 

way to address this problem is to express from the same plasmid an antibiotic-

resistance marker and supplement the medium with the appropriate antibiotic to kill 

plasmid-free cells. 





From Gene to Protein to Patients 
from our Laboratories 



Gene Synthesis and Gene Overexpression in 
E.coli and in Yeast 

Phenyl Ketone Urea,  Phenyl Alanine free Protein   

Homocysteine Urea,  Methionine Free Protein 

Projects and Techniques  



Genetically Modified Protein FoodStuff for Phenyl alanine 
Ketone urea (PKU) patients 

Genetically Modified Protein Food Stuff for 
Homocysteineurea Pateints 

Gene Synthesis and Gene 
overexpression



L-phenylalanine 
Phenylalanine hydroxylase 

L-tyrosine 

L-phenylalanine 
Mutations in the human PheOH gene

PKU 

PheOH

common autosomal 

recessive metabolic disorder.

No PheOH 



Natural Proteins                   Methionine Free Protein
+ 

controlled amount of methionine  

Methionine

Homocysteine 

Cystathionine 

Cysteine

Cystathionine �t Synthase (CBS)

Less or inactive CBS
as in homocystinuria

Accumulation of Homocysteine 
with dire health consequences
Such as, damage of the blood 
vessels, promotes arteriosclerotic 
Plaques and can damage connective tissues 

Controlled amount of Homocysteine 

and methionine for other needed metabolism

A                                         B

metabolic pathway of the methionine (produced from natural proteins) to cysteine and the accumulation 
of homocystein in the blood and urine in the absence of cystathionine synthase (CBS). 
B,  metabolic pathway of the methionine-free-protein which avoid the formation of homocystein product.   

Plus the  rest of the amino acids 
excluding methionine 


