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II1. Objectives

Objective 1: Develop high resolution comparative genome maps aligned across species that link
agricultural animal maps.

Objective 2: Increase the marker density of existing linkage maps used in QTL mapping and integrate
them with physical maps of animal chromosomes.

Objective 3: Expand and enhance internationally shared species genome databases and provide other
common resources that facilitate genome mapping.

III. NATURE OF WORK AND PRINCIPAL RESULTS OF YEAR:

A. Objective 1: Develop high resolution comparative genome maps aligned across species that link
agricultural animal maps.

BARC scientists and members of the international SLA nomenclature committee developed new
molecular nomenclature and phylogenies for swine Major Histocompatibility Complex (MHC) or Swine
Leukocyte Antigen (SLA) class I and class II genes and haplotypes. Data is now displayed on the
international IPD-MHC Sequence Database website: www.ebi.ac.uk/ipd/mhc/sla/nomenclature.html

B. Objective 2: Increase marker density of existing linkage maps used in QTL mapping and integrate
them with physical maps of animal chromosomes.

Expand real-time expression assays for panels of immune markers known to control vaccine and disease
immunity (>350 genes targeted; real;-time assays now available for >200 genes). Dr. Dawson has
developed a database that can be accessed at

www.ba.ars.usda.gov/nrfl/nutri-immun-db/nrfl querylnew.html



http://www.ebi.ac.uk/ipd/mhc/sla/nomenclature.html
http://www.ba.ars.usda.gov/nrfl/nutri-immun-db/nrfl_query1new.html

Our infectious disease work has been aimed at determining effector mechanisms which lead to
protective responses against infection. We have used real time gene expression assays to monitor
immune gene activation during innate and adaptive [T helper 1 (Thl) and Th2] immune responses. We
tested swine responses to infections with the intracellular protozoan parasite, Toxoplasma gondii or to
vaccination for porcine reproductive and respiratory syndrome virus (PRRSV). We have confirmed Thl
immunity patterns with RNA collected from tissues of parasite infected pigs, using intracellular
protozoan parasite, Toxoplasma gondii and compared that data to Th2 immunity resulting from infection
with helminth parasite, Ascaris suum.

More recent data in collaboration with Federico Zuckermann’s lab at Univ. Illinois has targeted gene
expression patterns for understanding protective immunity for respiratory infections, particularly
PRRSV. Our data indicated that the slow and weak development of innate immunity may help set the
tone for a weak interferon-gamma (IFNG) response, thus enabling this virus to persist in infected pigs.

Genetic studies, to determine whether pigs which are genetically resistant to PRRSV infection are
currently underway with scientists at Univ. Nebraska-Lincoln (R. Johnson, D. Petry, J. Weber and F.
Osorio). They have identified lines of pigs which when infected at 21 days of age differ in their viral
burden and clinical signs at necropsy 14 days later. Tests are underway to determine differences in
immune gene expression with lung and bronchial lymph node samples from these pigs.

C. Objective 3: Expand and enhance internationally shared species genome databases and provide
other common resources that facilitate genome mapping.
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IV. APPLICATION OF FINDINGS:
A. Objective 1

Establish internationally recognized nomenclature to identify and classify SLA class I and SLA class 11
gene polymorphisms. This will serve as a basis for determining critical genetic effects on infectious
disease and vaccine responses. Have data fully accessible at an international website, the IPD-MHC
Sequence Database website: www.ebi.ac.uk/ipd/mhc/sla/nomenclature.html

B. Objective 2

Provides means to study expression and function of additional immune genes in normal breeding
populations to identify early responders which might be more disease resistant/susceptible. New work in
PRRSV resistance may help identify pigs which are more disease resistant and the protective
mechanisms they employ to induce resistance.

V. WORK PLANNED FOR NEXT YEAR:

A. Objective 1

Complete SLA class II gene polymorphisms. Utilize SLA class I genes for preparing tetramers to
understand peptide binding motifs of SLA class I molecules.
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B. Objective 2

The BARC team of scientists will be developing a broader panel of real-time PCR assays for immune
and nutrition markers to track swine immune response gene expression. The Lunney lab in
collaboration with NC229 scientists will continue research on PRRSV infection and vaccination to
understand protective mechanisms and the genetic basis of PRRSV resistance.
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