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A transmissible Influenza Virus is likely to require: 

• Binding to SAα2,6-Gal receptors 

• Balanced HA and NA (and M2?) activities 

• Efficient Replication in Upper and Lower Respiratory Tract 

 



Influenza “Transmissome”: molecular signatures that allow the virus 
to replicate throughout the host’s respiratory tract and lead to 

respiratory droplet transmission 

 
Is the mammalian transmissible Influenza Virus … 

• Antigenically similar to the vaccine seed stock? 

• Sensitive to NA- or M2-inhibitors? 

• More (or less) virulent than the parental strain 

• Transmissible among domestic birds or pigs? 

 



Reassortment is how Flu has SEX!! 
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2WF10:6M98 

P10-2WF10:6M98 

Position T189A: RBS and antigenic profile 

Threonine 

Alanine 

An amino acid change on the tip of the HA protein, 
near the RBS, is crucial for respiratory 

transmission 
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Ferrets recapitulate human infection with Influenza A viruses 
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Biosecurity/Biosafety measures while working with  
mammalian transmissible avian influenza viruses 

Biosecurity BSL3 enhanced conditions: 

• Multiple security check points  

• Access to BSL2+ area 

• Access to BSL3 enhanced ante-room 

• Access to BSL3 enhanced shower area 

• Access to Lab/Animal Rooms 

• Video monitoring 

• Double lock freezer with combination of key and combination locks 

• Virus stocks accessible to two individuals (PI and designated 

personnel) 

• “Buddy” system while working with HPAIVs 
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Biosecurity/Biosafety measures while working with  
mammalian transmissible avian influenza viruses 

 
In countries where H5N1 is endemic,  

these viruses circulate freely, out of control 
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Biosecurity/Biosafety measures while working with  
mammalian transmissible avian influenza viruses 

Biosafety BSL3 enhanced conditions: 

• Personnel – Clearance and Training: 

• FBI clearance 

• Training 

• Intensive (at least three months before being allowed to work 

independently) 

• Proficiency on SOPs (Annual and/or Unannounced)  

• Facility Operation 

• Emergency Response 

• Annual Table Top exercises 
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• FBI clearance 

• Training 

• Intensive (at least three months before being allowed to work 
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In countries where H5N1 is endemic, people have little 

understanding of infectious diseases or proper hygiene conditions. 
Children are usually responsible for backyard domestic animals 
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Biosecurity/Biosafety measures while working with  
mammalian transmissible avian influenza viruses 

Biosafety BSL3 enhanced conditions: 

• Personnel – Layers of protective clothing/equipment: 

• Scrubs 

• Full body Tyvek suits 

• PAPR – Whole head hood 

• Three pairs of disposable shoe covers – one pair is removed while 

exiting lab or animal room – a new pair is donned 

• Three pairs of disposable gloves – changes as necessary, and while 

exiting lab or animal room – a new pair is donned  

• Disposable lab coats – don in animal rooms or lab, change as 

necessary 

 
16 



Biosecurity/Biosafety measures while working with  
mammalian transmissible avian influenza viruses 

Biosafety BSL3 enhanced conditions: 

• Personnel – Layers of protective clothing/equipment: 

• Scrubs 

• Full body Tyvek suits 

• PAPR – Whole head hood 

• Three pairs of disposable shoe covers – one pair is removed while 

exiting lab or animal room – a new pair is donned 

• Three pairs of disposable gloves – changes as necessary, and while 

exiting lab or animal room – a new pair is donned  

• Disposable lab coats – don in animal rooms or lab, change as 

necessary 

 

 
In countries where H5N1 is endemic, people wear no protective 

clothing. During eradication efforts, it is not uncommon to observed 
personnel wearing inappropriate protective clothing or equipment  
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Biosecurity/Biosafety measures while working with  
mammalian transmissible avian influenza viruses 

Biosafety BSL3 enhanced conditions: 
• Personnel – Exit Protocol: 

• Remove disposable lab coat before entering autoclave/shower area 
• Wipe hood cover/PAPR with clorox wipes 
• Spray hood cover with 70% ethanol 
• Remove shoe covers (one last pair of shoe covers should remain 

on) 
• Remove disposable gloves (one last pair of disposable gloves 

should remain on) 
• Enter autoclave/shower area, remove hood cover and PAPR, 

inspect for damage 
• Dispose (in biohazard bags) Tyvek suit and last pair of shoe covers 

and gloves. 
• Shower out (shampoo and soap)  
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Biosecurity/Biosafety measures while working with  
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Biosafety BSL3 enhanced conditions: 
• Personnel – Exit Protocol: 

• Remove disposable lab coat before entering autoclave/shower area 
• Wipe hood cover/PAPR with clorox wipes 
• Spray hood cover with 70% ethanol 
• Remove shoe covers (one last pair of shoe covers should remain 

on) 
• Remove disposable gloves (one last pair of disposable gloves 

should remain on) 
• Enter autoclave/shower area, remove hood cover and PAPR, 

inspect for damage 
• Dispose (in biohazard bags) Tyvek suit and last pair of shoe covers 

and gloves. 
• Shower out (shampoo and soap)  

 
During eradication efforts, it is not uncommon to observe 

inappropriate (and inhumane) disposal of live or dead animals 
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