BRIEF SUMMARY OF MINUTES OF ANNUAL MEETING:

The NC-1008 meeting (the meeting formerly known as NC-168) was held in conjunction with the Plant & Animal Genome XII meeting at the Town & Country Resort in San Diego, CA.  The meeting was called to order on Saturday at 12:45 by NC-1008 chair, Bill Muir.  

Following organization comments by the chair and self-introductions by the attendees, reports were presented as published in the PAG XII program so that others would know when speakers were scheduled. Objective coordinators were the same as last year: Mary Delany –Objective 1; Jerry Dodgson—Objective 2; and Chris Ashwell—Objective 3.  The speakers on Saturday included:  Martien Groenen (guest; Netherlands); Jerry Dodgson (MI and NRSP-8 Coordinator); Susan Lamont and Jack Dekker (IA); Hans Cheng (USDA-ARS;ADOL); Mary Delany (CA-UC Davis); Tom Porter (MD); Bill Muir (IN).  Presentations continued on Sunday with Larry Cogburn (guest); Marlene Emara (DE); James Zhu (TX); David Burt (guest); Wayne Kuenzel and Ron Okimoto (AR); Tom Wicker (guest); Marcia Miller (CA-City of Hope); Douglas Foster and Kent Reed (MN); Jim Petitte (NC); Urs Kuhnlein (guest) and Chris Ashwell (USDA-ARS;GBL).  

The business meeting was called to order by Bill Muir. Sue Lamont moved to approve the minutes (seconded by Hans Cheng) for the 2002 NC-168 meeting.  Margaret Dentine, our Administrative Advisor, noted that both NC-1008 and NRSP-8 annual reports should be posted on the NIMSS web site within 60 days after the meeting and reported that NC-1008 has an active program and should continue to emphasize the collaborative nature of our work. She informed members that changes in affiliation, deletions and new membership additions now reside in NIMSS with yearly updates. 

Regarding admission of new members, Jerry Dodgson moved (seconded by Mary Delany) that Margaret should act on requests for admission and the committee would be notified of those actions.  With urging from others, Marlene Emara agreed to coordinate the writing of the final report for the last five years for NC-168. Muquarrab Qureshi (Animal Genetics National Program Leader) gave updates for the NRICRG funding.  Sue Lamont moved (seconded by Jerry Dodgson) that all reports be sent electronically to both NC-1008 and NRSP-8 individuals and administrators by the Wednesday before the next annual meeting, the motion was carried.  

The motion was made by Sue Lamont and seconded by Hans Cheng to have the next NC-1008 meeting in conjunction with PAG XIII on January 15-16, 2005, and to maintain Bill Muir’s organizational style (invited speakers, titles organized by topic, and 30 min presentations including questions, unless additional time requested, a maximum of 45 minutes would be allocated to any one station) and was agreed unanimously.  

The starting time for next year’s meeting will be 12 noon on Saturday January 15 and the participants agreed to email the chair a month before the meeting the following: 1) title of talk; 2) time requested for talk; and 3) desired time of presentation.  The chair would make final adjustments to time and order of presentation as needed.  

Kent Reed was nominated and accepted the position as NRSP-8 secretary for next year and Tom Porter was nominated and approved (since he wasn’t at the meeting) as NC-1008 secretary for next year.  

Chris Ashwell will be the Chair of NRSP-8 and meeting coordinator for next year and Doug Foster will be Chair NC-1008 next year and coordinate the meeting the following year.  It was agreed as a standard operating procedure that the chairs of the NRSP-8 and NC-1008 committees would alternate as coordinators.  Only the coordinator would receive funds for travel from the PAG organizers.  The organizers offer $100 off the registration cost for up to 6 invited speakers.  

To be eligible for the discount the speaker must 1) register through the PAG speaker web site, 2) must register for the entire PAG program, 3) must submit an abstract, and 4) the names must be sent by the coordinator of the Poultry Workshop to the Coordinator of PAG.  

It was agreed that these would be offered first to officers of the Poultry Workshop and if declined would be offered to invited speakers.  The objective coordinators will remain the same (Objective 1: Mary Delany; Objective 2: Jerry Dodgson; and Objective 3: Chris Ashwell).  

The roles of the officers in the reporting process were outlined as follows:  the objective coordinators would compile material from individual reports into an objective report and forward to the secretary.  The secretary would keep the minutes of the meeting and in addition collect the coordinators reports (prodding as needed) and add publications reported from all stations.  The secretary would forward those items to the NC-1008 chair, within 60 days of the meeting, who would review and approve the minutes and report before forwarding to the administrative advisor.  

Bill Muir was complimented on his organization of what was the best NC-1008 meeting yet.  

The meeting was adjourned almost on time at 5:45.

COMPLETE ACCOMPLISHMENTS AND IMPACTS REPORT:

Objective 1. Utilize Modern Molecular and Breeding Technologies to Identify, Locate, Isolate and Characterize Poultry Gene of Economic Importance.

Progress was achieved in many areas of poultry (chicken and turkey) genetic and genomic analysis involving the alignment and enhancement of the genetic, physical and cytogenetic maps, in developing the various maps and sequence information for genes/QTLs of economically relevant traits, and in the identification of gene expression profiles. Advances involved substantial collaborative research among technical committee members and included sharing of information, reagents, tools and genetic resources. Results from the previous year included:

Feed efficiency studies were conducted by AR using birds having variant forms of the UCP, COII cytb and POMC genes. Extensive allelic variation was identified for the UCP locus within in a single pedigree broiler line wherein at least two alleles were associated with feed efficiency. Segregating mitoD-loop types having different feed efficiencies were found to vary for a substitution in the COII gene; this gene was identified as a good candidate for further analysis. Feather color studies continued for the purpose of developing pooled multiplexed sequencing tests for E locus alleles, recessive white and dominant white. Collaborative research identified the probable causative mutation for dominant white and the dun allele with the development of a PCR-based test. Work progressed on the stereotaxic atlas of the chick brain wherein 50 vector-based plates were completed to date. The plates will allow users to create customized diagramming for research and teaching, change names/abbreviations of structures, modify boundaries to better represent expression data involving probes and markers (for marker phenotyping). Distribution of the VT2 receptor was analyzed using immunohistochemistry and results support the hypothesis of homology to the mammalian VT2r with location to the avian pituitary. Studies were conducted to assess sulfamethazine effects on gonadotropin release; mode of action and location are under analysis. Profiling of genes regulating telomerase genes and telomere access, which impact genome stability, was initiated by CA (Delany) using quantitative RT-PCR (Taqman system). Several cell systems are under evaluation, in vitro including primary and transformed cells and in vivo including gastrula embryos; genes targeted are TR, TERT, TRF 1 and 2, Tankryase 1 and 2, and c-myc. Chicken TERT was mapped to Gga 2q; the complete coding sequence of TERT was analyzed from RNA isolated from gastrula stage embryos, along with 5’ and 3’ flanking regions isolated from BAC clones. An inheritance study was initiated to evaluate telomere recombination using UCD003. CA (Miller) continued work to elucidate the MHC-Rfp-Y gene region. BAC clones involving over 100 Kb each (two clones) did not overlap in sequence. Rfp-Y regions in UCD001 appear to include at least 250 Kb, packed densely with genes (1 gene/5.6Kb). Additional BAC clone work suggests the BG region may be within 100 Kb of the BF/BL region. Numerous other genes, including a series of c-lectin-like genes were identified within the various clones. Work was conducted to define break-points within MHC recombinants indicating recombination occurred at various points within a potential hotspot region as well as outside the region.  Characterization was initiated by DE for a family of genes known as the F-box protein family; these genes are involved in degradation and control of cell cycle and other regulatory proteins. FBX07 mapped to Gga 1 in the region of DEL001. Sequencing was performed and exon/intron structure was determined. Twenty-one members of the F-box family were identified from chicken ESTs.   Studies continued by IA utilizing the Iowa Growth and Composition Resource Population to identify genes associated with skeletal integrity. Candidate genes included BMP6, BMP-receptor 1, Vit D receptor, insulin, among others. BMP6 SNPs were significantly associated with most skeletal traits. Microarray (chicken lymphoid cDNA, 2880 genes) gene expression studies were initiated to assess global gene expression of Leghorn, Fayoumi and broiler lines. No significant variation was identified for the microarray system (activated T cells, mixed lymphoid tissue library) and organ/age sampled (adult spleen).   A chicken cDNA microarray (5K array) for the neuroendocrine system was created previously by MD (USDA-IFAFS funds). Initial characterization included gene expression among tissues of the neuroendocrine system (anterior pituitary, pineal gland, and hypothalamus) to assess tissue-specific and shared expression profiles. In all, 426 restricted genes and 4,107 shared genes were found expressed among the three tissues.  A developmental profile of gene expression of the neuroendocrine system was examined comparing the late embryonic and neonatal stages indicating activation of such genes as the myelin basic protein, prolactin and decreases in message for type 2 somatostatin. Work continued by MI (Dodgson) on the development and characterization of large insert BAC libraries for the research community; DNA from the female RJF UCD001 chicken used to create the TAMU and CHORI libraries was provided to the Washington U. Genome Center to construct small plasmid libraries for whole genome shotgun sequencing. Overgo hybridization was utilized to assign over 5700 BACs to over 720 markers or genes to integrate the BAC contigs to the existing genetic map.  Linkage of the physical map to the genetic marker map is a key component for contig and sequence assembly. The E.Lansing linkage map was expanded to 1249 markers by MI (Cheng); of the 19 new markers, 11 were genes (8 mapped as SNPs) and 8 were SNPs to anonymous sequences. Research by MN emphasized microsatellite marker development and linkage mapping in the turkey. A total of 397 turkey microsatellite markers were developed from small insert libraries. Additionally, to identify suitable markers for mapping, PCR amplification of 772 markers (chicken, quail and turkey) led to the testing of 410 markers for polymorphism in the resource families chosen for linkage mapping. Twenty-six percent were polymorphic and were tested for informativeness and genotyped in the mapping families. All information is available at http://www.tc.umn.edu/~reedx054/Turkeygenome.htm). Approximately 140 RFLP markers from an embryonic cDNA library were mapped in turkey; additional clones were sequenced as a SNP resource. Nucleotide sequencing of the avian pneumovirus (APV) was conducted and indicates substantial nucleotide and amino acid identity between strains isolated from 1996 to 1999. Phylogenetic relationships between European and US strain were established. The sequence of the entire APV/C virus was completed. Work continued to evaluate the host transcriptional response to APV infection indicating upregulation of transcripts involving leukocyte chemoattractants, adhesion molecules and complement as well as genes involved in protein trafficking pathways.  RNA expression of novel chicken interleukins, beta-defensins and toll-like receptors was investigated by TX (via real time-PCR) in broilers and layers following LPS stimulation (before/after study). Liver, spleen and lymphocyte samples were studied. Overall the collective data suggest that broilers may have a lowered innate immune response as compared to layers.  Microarray analysis of RNA derived from spleen (+/- LPS), using a chicken 13K lymphoid array system, indicated over 1300 spots with 2-fold differences between sampling times or between layers and broilers. More genes were differentially expressed after LPS injection with fundamental differences in the number of genes induced or suppressed by LPS.

Objective 2.  Develop Methods for Creating New Genetic Variation in Poultry by Gene Transfer and Chromosome Alteration
Reports were provided by MI, MN and NC, with collaboration with CA and USDA-ARS ADOL (ADOL).  Viral-based transgenic technologies.  MI has begun to test VSV-pseudotyped one-round viral vectors for creating transgenic chickens.  MI is also using cloned ALV vectors in combination with cloned MAV for biochemical scale production of proteins in vivo in infected chickens.  NC continues characterization and breeding of a transgenic line produced with a replication-defective spleen necrosis virus vector that expresses beta-galactosidase.  This line is now at the G3 stage and has shown the expected Mendelian inheritance.  Physiological studies on the line have begun.  Blastodermal and stem cell culture and analysis of germline commitment.  NC continues to examine the expression of DAZL and VASA genes in germline cells.  The purpose is to distinguish between an inductive mode or a pre-determined mode of germ cell specification.  MI concluded collaborative studies with ADOL on the use of chimeric chicken techniques and blastodermal cell culturing to generate germline transgenic birds.  The effects of growth factor extracts on cell growth and telomere maintenance were performed in collaboration with ADOL and CA.  MN has recently isolated chicken stem cell-like cells from 6 day-old SPAFAS chicken embryos.  They have been able to grow these cells on coated plates in the absence of heterologous feeder layers cells for up to four months or 28 passages in culture. The stem cell-like cells are very refractile, grow rapidly and are telomerase positive by TRAP analysis. Cells have been frozen and recovered from all passages tested. With each increasing passage the stem-like cells appear to undergo further differentiation, and MN is currently investigating what growth factors and media conditions will maintain a viable stem cell population without the use of heterologous feeder layers.  Sperm-mediated gene transfer (SMGT).  BioAgri Corp. reported successful SMGT with several agricultural animal species including chickens. MI and ADOL obtained reagents from BioAgri in an attempt to duplicate their results.  Rigorous tests of SMGT using DNA that encodes the RCASBP(A) replication competent avian leukosis virus (ALV) retroviral vector were performed.  Despite every attempt to reproduce the BioAgri conditions, SMGT has not been successful in their hands.   Studies of immortal avian cell lines.  MN has succeeded in developing the world’s first and only non-virally immortalized continuously growing turkey cell line (TT-1) that was derived from turkey turbinate epithelial tissue.  Isolation of primary turkey turbinate tissue substrates was from 21-23 day old embryos.  Currently the TT-1 cell line has been in continuous culture for almost a year, is at passage 105 and has maintained its predominately epithelial phenotype and doubling time.  MN has ascertained that this new turkey-specific cell line supports the propagation of avian pneumovirus (APV).  They consistently have been able to achieve APV titers that are as good or better than the currently used standard substrate, heterologous monkey Vero cells.  MN has also examined fluctuations in the p53 and Rb/p16INK4a pathways that contribute to the spontaneous immortalization of chicken embryo fibroblast cell lines.  They have established two spontaneously immortalized chicken embryo fibroblast (CEF) cell lines (designated SC-1 and SC-2), only the second and third spontaneously immortalized, reverse transcriptase (RT)-negative chicken cell lines. FACS analysis indicated that the SC-1 cells may be more similar to primary CEF cells than to the only other RT-negative spontaneously immortalized chicken cell line in existence. Recent studies suggest that alterations in the p53 and Rb/p16INK4a pathways cause fluctuations in the expression levels of several important cell cycle regulatory genes during potentially crucial transition or crisis periods as the spontaneously immortalized chicken fibroblast cells progress toward becoming fully committed established cell lines.  

Objective 3.  Develop, Compare and Integrate Emerging Technologies with Classical Quantitative Genetics for Improvement of Economic Traits in Poultry.

IN used compute simulations to examine Genome wide MAS.  Theoretical results and results from simulation studies suggests that if there is population wide linkage equilibrium and phase is unknown then there is no advantage of MAS.  If on the other hand the map is dense and one utilizes population wide linkage disequilibrium that remains with very close linkage, then there may be considerable advantage.  For all combinations of parameters examined, a small population size was better than large, indicating the importance of generating LD using random genetic drift.  For a poultry breeder this does not mean that inbreeding will be a problem, rather the breeding structure must change to utilize this method.  IN showed that a subdivide merge scheme of breeding can be utilized.  With this method the population is divided into many small population, selection occurs within line and periodically the lines are crossed and re-subdivided.  The rate of inbreeding is the same as for one large population of similar cumulative size.  ADOL and IA continued previous work to identify QTL conferring resistance to Marek’s disease in commercial layers was performed by both. Previously, using the Marek’s disease (MD) resistant inbred Line 6 and the MD susceptible Line 7 to generate a F2 progeny resource population, 14 QTL were identified conferring susceptibility to Marek’s disease.  To verify if the QTL that was identified in experimental crosses existed in commercial chickens, and to identify new QTL, two resource populations were developed in collaboration with Hy-Line.  For genotyping, ~120 informative microsatellite markers have been scored on the parents, F1 sires, and selective DNA pools (within MHC haplotype and cross) for all the BC progeny.  Statistical analyses identified many markers that show suggestive association with disease resistance traits in one or more analyses.  
ADOL also continued efforts to identify candidates for genetic resistance to Marek’s disease (MD) using a comprehensive two-hybrid screen was conducted using genes unique to virulent Marek’s disease virus (MDV) strains.  As a result, six new MDV-chicken protein interactions were identified.  Mapping of the encoding chicken genes suggests that BLB, the gene for MHC class II chain, is a positional candidate gene.   In addition, the known functions of the chicken proteins suggest mechanisms that MDV might utilize to evade the chicken immune system and alter host gene regulation. ADOL also investigated the gene osteopontin [also known as early T lymphocyte activation 1 (ETA-1) and secreted phosphoprotein 1 (SPP1)] and important for early type 1 (cell-mediated) immunity (including HSV-1) which was tested for association in both the 6 x 7 F2 and Hy-Line resource populations. Following PCR-RFLP genotyping of the progeny and ANOVA, significant and suggestive associations were revealed in several populations though additional genotyping will be pursued to gain more confidence in the results.
ADOL also validated a SNP protocol for assessment of chicken genotypes conferring susceptibility or resistance to infection by subgroup E and subgroup B avian leukosis viruses (ALV). Host susceptibility and resistance to avian leukosis viral (ALV) subgroup B or E infection was determined by a single autosomal locus known as tumor virus B (Tvb).  Specific alleles of the Tvb code for cellular receptors, which either mediate successful viral entry into the host cell or block it. ADOL developed a SNP protocol that allows quick and accurate determination of the Tvb genotypes comprising of one or two alleles either by PCR-RFLP analysis or by PCR-Pyrosequencing.  A comprehensive scan of the chicken genome using microsatellite markers was carried out on a meat-type x egg-type resource population (wide cross) by ADOL. Evidence of 8 QTL regions, associated with a total of 8 traits (specific gravity, albumin height, haugh score, shell shape, total number of eggs, final body weight, gain and feed efficiency) was found.  Two of these regions were associated with multiple QTL.  A genome scan of a layer, or narrow, cross was performed using in order to verify whether the QTL identified in the wide cross were also segregating in this population.  Thirteen QTL regions associated with a total of 6 traits (weight at 1 year of age, specific gravity, egg weight, albumin height, haugh score and total number of eggs produced) were identified in the narrow cross. USDA-ARS,GBL (GBL), in collaboration with IA, has completed genotyping the F2 generation of the Iowa Growth and Composition Resource Population (IGCRP). A genome scan was conducted and included 269 microsatellite markers. Initial analysis of data from GGA1 by interval mapping suggests the presence of QTL for age dependent growth related traits. IA and GBL also jointly collected data for nutrient absorption/retention phenotypes for the IGCRP advanced intercross which indicated that significant differences between the founder lines and resulting crosses exist for absorption of specific, environmentally important, nutrients. GBL has continued work to identify candidate genes to incorporate into QTL studies by identifying several genes involved in phosphorus absorption in the small intestine by using microarrays consisting of 3,072 unique cDNAs specific for the small intestine. The expression of several candidate genes including a novel phosphorus transporter appears to be significantly effected by location along the intestinal tract and by dietary treatment. Verification of this expression pattern is being conducted using real-time RT-PCR. These genes will be evaluated in the IGCRP for effects on production traits in the F2 population. In addition to the IGCRP, IA has developed A three-generation resource population to detect quantitative trait loci (QTL) affecting egg production and egg quality traits in layers, by crossing a male and a female from two partially inbred commercial lines. A total of 192 F2 females were produced from 11 full-sib families. All F2 individuals were measured for early and late egg production, shell puncture score, egg weight, albumen height, egg color and body weight, and for sexual maturity. Selective DNA pooling was first employed to screen 184 microsatellite markers across the genome, which showed evidence of QTL on chromosomes 4 and Z, among others. To confirm these QTL, individual genotyping for the entire family was done for 45 markers on these two chromosomes. Analysis was by least squares regression interval mapping with full-sib family and hatch as fixed effects. Chromosome-wise thresholds were determined by permutation. A QTL for sexual maturity and early puncture score and a close to QTL for early body weight were found on Chromosome Z. A 20 cM region on chromosome 4 was found to harbor QTL for early and late body weight, and for early egg weight, QTL for late puncture score, late egg weight and late albumen height, and a QTL for early egg production. A QTL for sexual maturity was found in another region of chromosome 4. Mapping results from selective DNA pooling was very similar to results from individual genotyping. Thus, selective DNA pooling data is extremely useful in capturing most of the information for QTL detection with a substantial reduction in genotyping costs. AR has developed a subpopulation of their F2 broiler cross developed to study abdominal pigmentation that has been typed for both their alleles at the dominant white (I) locus and the extended black (E) locus. AR previously reported that the dominant extended black allele was associated with inhibiting abdominal pigmentation. The dominant white allele test developed previously at AR demonstrates that this inhibition is due to interaction of the I allele with the E allele. Significant inhibition occurred when the I and E alleles combined. Other phenotypes that had been associated with the incidence of abdominal pigmentation were found to be correlated with the homozygosity of the recessive allele at the dominant white locus. AR also observed that there was a significant skew in the distribution of the recessive allele which may have resulted from 14% mortality prior to typing due to ascites. 

Work Planned for Next Year:

AR will conduct feed efficiency and feather color studies and has developed a subpopulation to continue to study abdominal pigmentation that has been typed to two alleles; work will also continue on a stereotaxic atlas of the chick brain. CA-Delany has completed the sequencing for the coding and flanking regions of the chicken TERT gene and the RNA component of TERT and will study the telomerase regulatory genes. CA-Miller will continue work on the MHC-Rfp-Y gene region.  IN plans to Investigate utility of a blood cell type as an indicator of stress in the LGPS and HGPS lines and in the broiler-layer resource lines.  These measures will be included in the QTL scan with bone density.  An expression array using the brain EST chip developed by Dr. Cogburn (UC Delaware) and those distributed by the NRSP-8 coordinators will be utilized on both lines to search for genes differentially expressed.  IA continues studies to identify genes associated with skeletal integrity and will continue to develop a three generation resource population to determine QTLs.  MD will continue to investigate and mine a neuroendocrine system microarray to compare late embryonic and neonatal stages of development. MI will continue to develop and characterize large insert BAC libraries and use overgo hybridization analysis for linkage of physical and genetic marker maps; viral based technologies as well as chimeric techniques/blastodermal cell culture will be used for creating transgenic chickens. MN will continue to develop microsatellite markers and linkage mapping in the turkey; work will continue on characterizing two new spontaneously immortalized chicken cell lines and a turkey turbinate immortal line that effectively propagates APV. NC will continue the characterization and breeding of a transgenic line of chickens and will continue analyzing blastodermal and stem cell cultures of germline commitment. USDA-ADOL and IA will continue efforts to identify QTL conferring resistance to MDV. ADOL will continue work using a two hybrid screen to identify genes unique for MDV; will continue on osteopontin and secreted phosphoprotein;; and will continue SNP analysis of resistance and susceptibility to ALV. USDA-GBL and IA will continue to analyze microsatellites form the IGCRP; GBL will correlate QTL studies and microarray analysis for identifying genes involved in phosphorous adsorption.  
