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Accomplishments
OBJECTIVE 1 - Investigate the ecology of poultry respiratory diseases and their role in poultry flocks.

· Understanding that Avibacterium paragallinarum is not persistent, even though its virulence has changed. These information helps targeting cleaning and disinfection methods after flocks have been affected with Avibacterium paragallinarum.
· The knowledge generated in AI persistence helps strategize biosecurity, cleaning and disinfection after each poultry flock in re-used litter barns. In addition, corroborates that composting temperatures between 50C and 60C are adequate for virus inactivation.   

· Surveillance in IBV vaccinated and unvaccinated flocks allows us to evaluate consequences of vaccination in broiler chickens in areas of low challenge in the different seasons of the year. In addition, it helped to demonstrate the inaccuracy of short segment S1 gene PCR and sequencing in surveillance efforts.

· Surveillance of IBV types in the field provides critical information on the incidence and distribution of IBV types in commercial poultry. Monitoring the evolution of IBV as it spreads in commercial poultry is important for prevention and control because it allows for informed design of vaccine programs.

· Avian influenza subtype H5 and H7 were negative from the live bird market and domestic poultry birds in New England states. There is a need to perform virus isolation studies to confirm and identify other subtypes in live bird markets, domestic and wild birds. 
· Methods were developed and can be used to characterize the avian respiratory microbiome from tracheal samples. DNA and RNA viruses, bacteria, bacteriophage and yeast/fungi composition of the avian respiratory microbiome can be identified.

· It was detected that regulation of captive bird trade is needed in order to reduce the risk of introduction and dissemination of AI viruses throughout the world.
· Tools were enhanced to characterize the diversity of NDV viruses worldwide and understand its evolution. In addition, these information and tools will help the development of new vaccines and diagnostics.

· Avian influenza surveillance has been done in Mexico as preparedness for the introduction of poultry respiratory diseases through trade, wild birds or illegal transport of birds. 

· Genetic diversity was detected in APMV-1 using novel next generation sequencing tools allowing us to track genetic diversity and evolution of this virus.
OBJECTIVE 2- Develop new and improved diagnostic tools for poultry respiratory diseases.

· Developed a molecular typing strategy that allows rapid typing of disease-causing Avibacterium paragallinarum to pick adequate vaccines and prevent outbreaks.
· Mycoplasma PCR’s were developed to detect F-strain vaccine in a quantitative manner to better understand the replication dynamics of the vaccine in the presence of other MG strains. 
· Molecular assays were developed to detect MS-H vaccine in a quantitative manner to better understand the replication dynamics of the vaccine in the presence of other MS strains.
· Molecular tests were developed to rapidly detect different IBV types in the same clinical sample as well as determine the relative abundances of each type. The tests can be used to evaluate attenuated live vaccine takes when a combination of IBV vaccine types are applied, as well as track different IBV field viruses circulating simultaneously in poultry flocks.
· Molecular diagnostic tests were developed to quickly examine clinical samples for the presence of multiple respiratory pathogens, namely NDV, ILTV and AMPV. Rapid and specific diagnosis is important for prevention and control of avian respiratory diseases.
· A procedure to reduce the use of eggs by up to 40% during lab testing is being validated by statistics.
· A new nomenclature system for NDV was created in association with different experts in the world. This nomenclature system is likely to become the de facto standard for genotype naming for Newcastle disease viruses. 
OBJECTIVE 3 - Elucidate the pathogenesis of poultry respiratory diseases

· Understanding of the genotypes of false layer syndrome (FLS) and associated viruses was achieved, in addition to their level of adaptation to chickens.
· Insights into the increased susceptibility of chicken line 335/B19 birds to infectious bronchitis were achieved.

· Evidence for differential resistance to IBV by chickens displaying different MHC haplotypes were observed, as well as insights into the expression of a variety of genes after IBV replication in the host.
· The basis of IBV tissue tropism might be related to proteins encoded by genes other than S1.
· Controlling MS infection in poultry flocks will ameliorate effects of other pathogens in the chicken’s respiratory tract.
· Eye-associated lymphoid tissue has a crucial role in the immune response elicited against ILTV infection and studies indicated that the virulent ILTV strain 63140 interacts differently than the CEO vaccine with the eye-associated lymphoid tissues. The virulent 63140 strain delayed innate cellular responses, probably misdirecting the development of effective humoral and adaptive immune responses.  
· The nature of recall immune responses in the trachea elicited in CEO-vaccinated chickens are fundamentally distinct to the immune response elicited in TCO- and HVT-LT-vaccinated chickens. 
· Susceptibility to ILTV may be associated to genetic determinants other than MHC.
· Dual vaccination with recombinant and gene-deleted attenuated vaccine of ILTV improves protection.

· Strong correlation between innate and adaptive immune responses was found after LPAI infections. IBDV seemed to alter or even invert these correlations. 
· Progress has been made towards producing transgenic quail targeting TLR3 and its use as a model for respiratory diseases in poultry.
· Progress has been made on the identification of genes in MDV that are essential in transmission, which will benefit the generation of better vaccines. 
· Changes in the adaptation of AIV to ducks as hosts have been detected, which allows a better understanding of the epidemiology of AI viruses and the role that waterfowl play in disseminating viruses adapted to terrestrial poultry. 
· It was determined that age is a key factor in the progression of the disease and delay of mortality during infection with H5N2 HPAI in turkeys.
· Several projects were focused on the interaction of wild birds and avian influenza, allowing a better understanding of the role of several wild birds in the dissemination and transmission of AI to commercial poultry, 
· Molecular characterization and pathogenicity was studied for the NDV virus affecting CA. It was demonstrated that studies performed in 2002 (latest outbreak) were valid for the current virus causing outbreaks.  
OBJECTIVE 4. DEVELOP CONTROL AND PREVENTION STRATEGIES FOR POULTRY RESPIRATORY DISEASES

· Identification of genes that are associated with resistance to heat stress and Newcastle disease virus and can be used to genetically enhance disease resistance of chickens in adaptation to hot climate.

· Knowledge of genes associated with enhanced immune response may inform further information on vaccine efficacy in poultry production.

· A vaccine selection decision tool was developed to control infectious coryza.
· IBV vaccination on the day of hatch induces suboptimal IBV immune responses both in the systemic and mucosal compartments. This routine practice may be contributing to the immunologic escape of the virus and increased persistence of vaccine virus in vaccinated chickens. However, booster vaccination seems to overcome poor initial responses.

· IBV vaccination at least ten days after hatch induces more effective cross-protection than vaccination on day of hatch. Greater antibody affinity maturation likely contributes to increased cross-protection.

· The fact that distinct subpopulations in wild IBV Ark challenge virus become selected by immune pressure originating from vaccination, and that the population structure of IBV vaccines impacts innate immune response, antibody avidity, and protection, is essential for vaccine development. 

· Recombinant NDV + IBV vaccine construct seems to provide some protection against the disease but does not reduce viral loads in the upper respiratory tract.
· IBV vaccination on day 1 of age induces less than optimal immune responses against infectious bronchitis. Thus, depending on the age of IB outbreaks commonly occurring in chicken flocks in a particular region, postponing the first IBV vaccination may optimize immune responses. 

· Dual vaccination with recombinant and gene-deleted attenuated vaccine of ILTV improve protection.

· Fluodots as nanoparticles show promise as a potential platform for a development of a vaccine against IBV. Chickens vaccinated with IBV Floudots nanoparticles had higher antibody titer than negative control chickens. 
· The “Big Red” biosecurity program for poultry was developed in NE.
· New on-site composting methods are being developed and tested.

· Progress has been made on generating new vaccine candidates for AI, this is based on IFN inducer AI variants.                  
· Novel small molecule antimicrobials have been identified as effective in chickens against colibacillosis and mycoplasmosis (Patent and licensing in progress). 

· Progress has been made on MD vaccines and their inserts (specially ILT inserts) that can spread among poultry populations providing better immune responses.
· Vaccination programs and vaccines against AIV were evaluated in layers, broilers and ducks. 

· Novel adjuvants were tested targeting chicken CD40 and avian influenza.

· The insertion of ILTV gD gene into the NDV LaSota backbone did not significantly affect the genetic stability of the recombinant virus. The rLS/ILTV-gD virus is a safe and genetically stable vaccine candidate after at least eight serial passages in ECE.
Impacts
OBJECTIVE 1 - Investigate the ecology of poultry respiratory diseases and their role in poultry flocks.

· Methods to characterize the avian respiratory microbiome (viral, bacterial, and fungal) from tracheal samples were generated. This will change the way in which we study the interaction of microbial residents and their incidence in respiratory diseases in poultry.
· Tools were elaborated and tested to characterize the diversity of respiratory viruses and understand its evolution. The creation of these tools will help the elaboration of new vaccines and diagnostics towards a better prevention of respiratory diseases.
OBJECTIVE 2- Develop new and improved diagnostic tools for poultry respiratory diseases.

· Molecular assays were developed to detect and type several respiratory pathogens, mainly bacterial and viral. This will improve accuracy and speed in detection and characterization of poultry respiratory pathogens. 

· A new nomenclature system for NDV was created in association with different experts in the world. This nomenclature system is likely to become the de facto standard for genotype naming for Newcastle disease viruses.  
OBJECTIVE 3 - Elucidate the pathogenesis of poultry respiratory diseases

· By using congenic chicken lines or immunological techniques, key information about immune responses against several respiratory pathogens in poultry is being generated. 
OBJECTIVE 4. DEVELOP CONTROL AND PREVENTION STRATEGIES FOR POULTRY RESPIRATORY DISEASES

· Genes have been identified that are associated with resistance to heat stress and Newcastle disease virus.

· Tools to help viral or bacterial candidate selection for vaccines are being developed.
· Information on the timing of IBV vaccination is being generated. 
· New vaccines against MD (HVT), NDV, IBV, AI and ILT were generated and tested. 

· Biosecurity programs and composting methods were developed and tested.
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