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Introduction
• Influenza is a highly contagious respiratory disease, caused by 

influenza viruses.

• Wild waterfowl are considered natural reservoirs for type A 
influenza viruses and the source of influenza viruses (Perez, et 
al., 2003; Wan and Perez, 2006).

• Occasionally, Avian Influenza Viruses (AIV) are transmitted to 
other hosts such as pigs, horses, domestic poultry, and 
humans.

• AIV reported pandemics (1957 and 1968) have been attributed 
to genetic re-assortment between avian and porcine viruses 
(Schafer, et al., 1993; Ito, et al., 1998). 

• In 1997 H5N1 (highly pathogenic) influenza viruses were 
transmitted from chickens to humans without the intervention 
of an intermediate host (Perez, et al., 2003; Wan and Perez, 
2006).



• Influenza Virus infections are mediated by specific interactions

 
between the viral glycoprotein hemagglutinin

 

(HA) and the host 
cell oligosaccharides, which contain a terminal residue of a 
nine-carbon sugar named sialic

 

acid (SA). 

• Most AIV isolated from birds samples, bind preferentially to the

 
N-acetylneuraminic

 

acids (NanAc) that present α2-3-Gal 
linkages.

• In contrast, Influenza viruses isolated from human and swine 
are biased to infect receptors with NanAc

 

expressing

 

α2-6-Gal 
linkages. 

• Receptor specificity has been postulated as to provide the 
most effective host barrier for crossed-

 

influenza virus 
infections. 

Introduction



α2-6-Gal vs
 
α2-3-Gal 



Research Projects

• Project 1*: 
Identification of Sialic Acid Residues 
from bird species

• Project 2:
Role of HA Protein in the pathogenesis 
of a moderately pathogenic H5N3 AIV

• Project 3:
AIV Surveillance System



Project 1



Identification of Sialic
 Acid Residues from bird 

species



Objective

• To identify human (α2-6) and avian 
(α2-3) Sialic Acid (SA) residues on 
the respiratory track  (trachea) of 
several species with the potential to 
act as virus reservoirs. 



Hypothesis

• Human (α2-6) Sialic Acid (SA) 
residues will be present in wild 
species.



Methodology

Rio Grande Turkey

White turkey Bobwhite quail

Jungle Fowl 

Chicken

http://upload.wikimedia.org/wikipedia/en/4/4d/Wild_turkey_eastern_us.jpg


Methodology

• Immunohisto-staining
– Sialic acid linkage

• Biotin labeled SNA lectin: (α2-6)
– DAB,VIP

• Biotin labeled MAA lectin: (α2-3) 
– DAB,VIP 

– Tubulin in ciliated cells at the respiratory tract  
• SG Staining

• Identification of tissue expression by microscopy



Chicken Trachea



NEG MAA (α2-3)

SNA (α2-6)

TubulinNEG

Results: 
Chicken trachea slide; DAB Staining & SG 



Species Human (α2-6) Avian (α2-3) 
Chicken + +
Bobwhite quail + +
Pig + +
White Turkey - +
Jungle Fowl + -
RG Wild Turkey + +

Results: Summary



Conclusion

The results indicated the presence of 
both human and avian specific receptors 
in the chicken, bobwhite quail, pig, and 
Rio Grande turkey. These findings 
suggested that these hosts may play an 
important role in AIV inter-species 
transmission. 



Project 2



Role of HA Protein in the 
pathogenesis of a 

moderately pathogenic 
H5N3 AIV



Objective

• To study the influence of AIV-mutants in 
the pathogenesis of the virus by means 
of the host immunological response.



Treated

Methodology

21-days old

4 days 7 days

Observed Observed

N=9 N=9

Observed 

Grown

7 groups of 18 each:

SPFL  White Leghorn

1 day-old

Infected with AIV

http://us.f370.mail.yahoo.com/ym/ShowLetter?box=Inbox&MsgId=360_9045653_618216_2220_2480701_0_7917_3218942_3520683937&bodyPart=3&tnef=&YY=67271&y5beta=yes&y5beta=yes&order=down&sort=date&pos=0&view=a&head=b&VScan=1&Idx=0
http://us.f370.mail.yahoo.com/ym/ShowLetter?box=Inbox&MsgId=360_9045653_618216_2220_2480701_0_7917_3218942_3520683937&bodyPart=5&tnef=&YY=67271&y5beta=yes&y5beta=yes&order=down&sort=date&pos=0&view=a&head=b&VScan=1&Idx=0
http://us.f370.mail.yahoo.com/ym/ShowLetter?box=Inbox&MsgId=360_9045653_618216_2220_2480701_0_7917_3218942_3520683937&bodyPart=4&tnef=&YY=67271&y5beta=yes&y5beta=yes&order=down&sort=date&pos=0&view=a&head=b&VScan=1&Idx=0


Results
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Conclusion

• Some AVI virus strains are more 
pathogenic than others as it is the 
case if the 113 mutant. 



Project 3



AIV Surveillance System 



Objective

• To develop an early detection system for 
AIV in the wildlife, in order to prevent the 
introduction and adaptation of the virus to 
other hosts, including humans. 





Anas americana

Aythya collaris

Anas rubripes

Gallinago gallinago

Anas crecca

Dendrocygna bicolorAnas acuta
Fulica Americana

ProgramaPrograma

 

de de VigilanciaVigilancia

 

de de Influenza Influenza aviaraviar
Dra. Edu B Suarez

Anas clypeata Aythya affinis

Anas discors

ONCE

Anas
platyrhynchos

http://www.dhs.gov/


Methodology

9 days-

 

chicken embryo 
Egg Inoculation

Allantoic

 

fluid 
collection

Hemagglutination
Test

Hemagglutination
Inhibition Test

Sample collection

AIV 
FluDetect

+



Future Projections

• To identify the presence of avian and 
human specific receptor in other species 
with the potential of serving as virus 
reservoirs 

• Develop a wildlife Surveillance Program 
in Puerto Rico.



Integrated
 

Strategies
 

for
 

increasing
 Understanding, Preparedness, Response, 

and
 

Research
 

in Terrorism
 

at the UPR-
 PonceDHS Scientific Leadership Award for Minority Serving Institutions 

(2008-ST-062-000001). 

http://www.dhs.gov/














Other Activities

• Microscope Training 
– Dr. John Roth (June 25)

• Ambion, Austin
– Dr. John El-Attrrache (June 27)
– RNA Extraction
– NAHLN reference

• BioTrove
– Dr. Matt Lawes (June 28)

• Hi-Line (July 12)
• T A & M Vet Diagnostic Lab. In Gonzales

– Dr. Linares (July 23)
– Necropsy



Impact of DHS MSI Programs: 
• Contribute to promote research-related 

activities

• Support of early career faculty 

http://www.facebook.com/photo.php?pid=161966&id=512059674&op=3&view=user&subj=512059674
http://www.facebook.com/photo.php?pid=161980&id=512059674&op=2&view=user&subj=512059674
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