
Biotechnology Briefing:

Swine Flu



Influenza Virus

The antigen neuraminidase (NA) 

frees newly formed virus from 

host cells, allowing virus to 

spread through the body.  This 

protein mutates rapidly.

The influenzaôs genome consists 

of 8 different pieces, each carrying 

1 gene. If 2 different strains infect 

the same animal, the viruses can 

mix genetic material.  This new

virus could trigger a pandemic. 

The haemagglutinin (HA) antigen

allows the virus to gain entry into 

a host cell.  This antigen constantly 

mutates, keeping the human 

immune system off-guard.

Antibodies against haemaglglutin 

and neuraminidase are essential 

so vaccines contain both proteins.

Scientists genetically engineer 

viruses to be used for vaccines.  

Scientists will take the NA and 

HA genes from dangerous 

pandemic virus and alter them 

to make the vaccine safer.

The HA gene is represented by the 

red chromosome and the NA gene is 

represented by the purple 

chromosome.

Source: Nature Biotechnology



Swine Influenza (ñFluò)

Source: Pigs can harbor influenza 

viruses adapted to humans and others 

adapted to birds, allowing the viruses to 

exchange genes and create a pandemic 

strain.

View: A reassorted influenza 

type A (H1N1) virus known as 

ñSwine Fluò

The seasonal influenza vaccine is thought to be unlikely to provide protection.



Swine Flu Pandemic Status

Pandemic: is an epidemic of infectious disease that spreads through populations across 

a large region; for instance a continent, or even worldwide.

Past Influenza Pandemics:

Å"Spanish flu", 1918ï1919    (50 million dead)

Å"Asian Flu", 1957ï58           (2 million dead)

Å"Hong Kong Flu", 1968ï69  (1 million dead)

Pandemic Concern:

ÅNew Strain

ÅWidespread Human   Transmission

ÅVirulence

ÅLack of Data

On April 29, 2009 WHO raised the pandemic 

alert level to five, the second-highest level, 

indicating that a pandemic is "imminent".

Prevention:
Åwashing hands

Åvaccines



Creating a New Flu Vaccine

Strain 1 Strain 2

1. Flu strains 1 and 2 are injected into a fertilized 

chicken egg.

2. The genes from flu strains 1 and 2 mix forming 

as many as 256 possible gene combinations.

3. Scientists search all the combinations to find 

one that has both the HA and the NA genes 

from strain 1 and the genes that allow it to grow 

easily from strain 2.

4. This new reassorted flu strain and two other flu 

strains will make up the influenza vaccine.
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Traditional Vaccine Production Time Line

Preparation of raw materials.

Cultivation of virus or bacteria.

Production of a single bulk.

1. Production: 4-9 months

Single bulk ested: identify, potency,

efficacy, purity, sterility, buffer pH, etc.

2. QC: up to 3 months

Blending for 

multi-component 

vaccine

Production of ampoules, vials 

or syringes from bulk.  

Testing as above plus correct volumes.

3. Product Finishing: 1-2.5 months

May include additional tox, efficacy, 

clinical studies by one of the 

European/US regulatory medicine agencies. 

4. Control agency testing: up to 2 months

Packaging.

Transportation.

5. Distribution: up to 2.5 months
Source: Nature Biotechnology


