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Status of NC1170 renewal

Summary of the annual NC1170 business meeting

Summary of significant achievements for 2012

Summary of impact statements

Publications for 2012

Leveraging and Funding
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1. Status of NC1170 Renewal
The project renewal for NC1170 was assembled and produced by the writing committee (Mary
Delaney- chair, Kent Reed, Eric Wong and Douglas Rhoads). The draft was circulated to the
project members and then submitted at the end of November 2012. That renewal draft is
available on NIMSS.

2. Summary of the annual NC1170 business Meeting
Convened 11:15 AM, January 13, 2013, Town and Country Resort and Convention Center
Chair: Douglas Rhoads
Secretary: David Froman

Project Participants *-indicates present at business meeting

Station Station Leader Other Station Scientist(s)

Beckmann Research Institute at Miller, Marcia*

the City of Hope

lowa State University Lamont, Susan J.* Dekkers, Jack

Michigan State University Dodgson, Jerry* Brown, C. Titus*

Mississippi State University Edelmann, Mariola J

North Carolina State University Ashwell, Christopher* Petitte, James

Oregon State University Froman, David*

Purdue University Muir, William*

University of Arizona McCarthy, Fiona* Burgess, Shane

University of Arkansas Kuenzel, Wayne* Rhoads, Douglas*; Kong,
Byung-Whi

University of California Davis Zhou, Huaijun*

University of California Davis Delany, Mary E.

University of Delaware Abasht, Behnam*

University of Georgia Aggrey, Samuel*

University of Maryland Porter, Tom E* Song, Jiuzhou*

University of Minnesota Reed, Kent*

University of Wisconsin Rosa, Guilherme*




USDA-ARS-Avian Disease and Cheng, Hans* Zhang, Huanmin*
Oncology Lab

Virginia Tech Wong, Eric A.*

1. Administrative Advisor: Mo Saif

a.

d.

e.

Shared that he will be retiring from USDA the end of January, and that Sue
Lamont will become the new Administrative Advisor.

Indicated the project has been very productive and meeting the goals of the
multistate projects as envisioned.

The group extended their best wishes and thanked him for his support and
guidance over these many years.

Annual report for the project is due in one month.

The project renewal has been posted and is up for final approval in March.

2. Poultry Coordinator Dodgson Report

a.
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Plans for this year are to continue work to improve reference assembly and more
microchromosome sequence in assembly

Wants to make feedback on assembly errors more democratic

Researchers can contact Wes Warren directly with problems and suggested
resolutions, including wet lab experiments. Washington University is equipped.
Washington University has dedicated annotators

Cobb Vantress contributed $150,000 to Washington University to support fixing
known gaps in the assembly

Will be some PacBio sequencing contributions and other new technologies to
see if they advance the problem sequences

Money is a problem on several fronts for finishing and improving the genome
Dave Burt mentioned some work at Roslin for sorting microchromosomes and
that they may have some data to contribute. Problems they face are with
interfacing with ENSEMBL and access to a single contact person.

The coordinator’s report is on the website as pdf, with photos.

Any suggestions on use of coordinator funds are welcome.

3. NRSP8 coordinator: Tom Porter

a.
b.

Renewal is in process this year, with resubmission planned this summer.
Very important that annual reports include impact statements. USDA relies
heavily on these impact statements.

Mo Saif agreed with the importance and will be sending email to the group
reinforcing.

Dodgson and Cheng indicated that a NIFA person is using these for 1 page
documents that go to congressional staffers and others to inform about NIFA
activities. Very critical for funding.

4, Other business

a.

Motion to have next NC1170 meeting with Plant and Animal Genome workshop
for January 2014, seconded, and passed unanimously.

b. Hans Cheng asked for feedback on PAG format:

i. WIiFi better but still not the best.



ii. New system for submission of presentations good but why is deadline so
early. Need to allow submission closer to actual meeting.

iii. There are some inadequacies with the system for rearranging workshop
schedule after the deadline. Cumbersome and caused some technical
problems.

iv. Some objections to speakers emails being given/sold to vendors. Result
is lots of spam. Is this a breach of privacy?

Mo Saif said he is editor of Avian Diseases and would welcome manuscripts.

. Tom Porter said he is editor of Poultry Science and he wants the manuscripts,

too.
Sue Lamont:

i. Group should thank Mo Saif: Group complied

ii. Group should thank Doug and Carl: Group complied.
Doug Rhoads: reminder that the Conference grant to Carl and Doug will be
available next year so look for the announcement. Did not spend half the money
this year so there will be extra next year for speakers and travel awards.

3. Summary of significant achievements for 2012

The NC1170 group, in conjunction with NRSP8, hosted a 1.5 day long (January 12 and 13, 2013)
workshop on Poultry Genetics as part of the Plant and Animal Genome meeting in San Diego,
CA. Presentations included 5 invited speakers, 16 NC1170 members, and 3 guests. Invited
speakers were from the United Kingdom, Canada, and the USA. Eight students received travel
awards and gave brief 2 minute lightning talks as well. Travel awardees were from the USA,
Pakistan, Iran, Brazil, and China. The schedule of talks is presented below. Attendance was
variable for the different sessions, but during Saturday AM there were roughly 85-90 people in
attendance. The number may have gone closer to 100 for Saturday PM.

Invited Speakers who were funded by the Conference Grant to Schmidt and Rhoads were:

Kaiser, Peter Roslin Institute, United Kingdom
Nicholas, Frank University of Sydney, Australia
Lyons, Eric University of Arizona

Magor, Katharine University of Alberta, Canada
Sharif, Shayan University of Guelph, Canada

Summary of Accomplishments for each Objective
Objective 1: Create and share data and technology to enhance the development and
application of genomics and systems biology in poultry.

Further defined the genes on chicken chromosome16 regarding MHC functions.
Developed a BAC- based integrated physical, genetic, and comparative map was
developed for the turkey genome. The map was compared to the chicken map to
identify important chromosomal rearrangements

Used next generation sequence data for chicken cell lines for a new reference chicken
genome assembly.

Used proteomics to identify new chicken deubiquitinases to annotate these enzymes



and quantify there activity during Salmonella infection.

Analyzed changes in gene expression of DNA methyltransferases in chicken embryonic
tissues

Used Next Generation Sequencing to ldentify Genetic Adaptations Associated with
Traits and disease (Animal Well-being, Disease Resistance, Domestication)

Analyzed the literature for both chicken and turkey to develop a ranked list of prioritized
genes for manual curation. These ranked gene lists will also be made publicly available
via AgBase for community comment and feedback.

Developed guidelines for standardized gene nomenclature for chicken genes to assign
nomenclature to (1) MHC genes; (2) genes highly expressed in egg white, yolk and
eggshell; (3) histone; and (4) myosin genes. This nomenclature is being shared with NCBI
and Ensembl.

Continued development of a tissue specific compendium of gene expression using RNA
and proteome data for chicken gene products. This information is distributed through
Chickspress.

Used global genome sequencing for genetically selected chicken lines to identify regions
affecting cancer progression,ascites, muscle quality, and vitiligo.

Contributed RNAseq data for the chicken testis to Roslin Institute for a new chicken
transcriptome assembly, to improve annotation of the genome

Analyzed sites of MDV integration using temporal profiles of immune cells and tumors.
Mapped and characterize additional class Il MHC genes including the MHC-B of the
Greater Prairie Chicken and Ocellated turkey.

Measured MHC haplotype diversity within turkeys with a survey of haplotype variation
in both commercial and wild turkeys using SNPs

Quantified gene expression for the turkey MHC in different immune system tissues
Collaborated on assembly of turkey genome build 5.0.

Parallel Monte Carlo Markov Chain (MCMC) algorithms were applied to a dataset of 50K
SNP genotypes to compute complex Bayesian models, which leads to a dramatic speedup in
computing and can be used to optimize model parameters in complex Bayesian models.
Bayesian Networks (BN) were used to capture several genetic markers associated as
clusters, implying that markers are inter-related in a complicated manner. Further, the
BN detected conditionally dependent markers. The results confirm that LD relationships
are of a multivariate nature and that r2 gives an incomplete description and
understanding of LD.

An ensemble-based approach using different software was developed for imputation of
moderate-density genotypes for genomic selection. The approach can solve imputation
inconsistencies among different imputation methods, hence leading to a more reliable system
for imputing genotypes.

Maintained 39 chicken lines with special genetic characteristics for tumor or viral
susceptibility that also differ for immunological and physiological traits.

Objective 2: Facilitate the creation and sharing of poultry research populations and the
collection and analysis of relevant new phenotypes including those produced by gene



transfer.

Maintained 13 unique chicken research lines [including highly inbred; MHC- congenic;
closed populations; and advanced intercross lines (AIL)] that serve as resources for
identifying genes and QTL of economic importance. Genetic material (chicks, fertile
eggs, blood, tissues, DNA or RNA) has been shared with cooperating investigators to
expand studies on the chicken genome.

Developed methods for the first documented cases of germline transmission of cultured
female primordial germ cells (PGCs)

Participated in an NSF funded Research Coordination Network (RCN) to develop
methods for phenotype-genotype analysis. Developed a chicken anatomy ontology for
the adult chicken. The anatomy ontology will be used in project such as Chickspress,
GEISHA, eChickAtlas and to curate chicken phenotype data.

Objective 3: Elucidate genetic mechanisms that underlie economic traits and develop new
methods to apply that knowledge to poultry breeding practices.

Analyzed changes in gene expression for host responses to Marek’s disease virus
infection in susceptible and resistant spleens of chickens.

Initiated a major research project to elucidate the genomics of heat resistance in
poultry.

Analyzed miRNA transcriptome in Marek’s disease virus-induced lymphomas to identify
differentially expressed miRNAs.

Determined the genetic parameters for feed consumption, feed conversion ratio and
residual feed intake in laying hens.

Identified genomic regions affecting body weight and hen house production using
genomic prediction methods in broiler chickens

Used GWAS to map the chicken L alloantigen system to chromosome 4

Employed GWMAS (Genome Wide Marker Assisted Selection) to address social and
ethical concerns while at the same time demonstrating the power and limitations of
GWMAS in a multi-generational selection experiment.

Continued analysis of the genetic determinants contributing to low sperm mobility and
reduced male fertility in roosters. Established primordial germ cell lines from high and
low mobility research lines.

Confirmed three chromosomal regions for linkage disequilibrium with ascites in three
commercial line and three experimental lines. Candidate genes in these regions have
been identified and are under investigation for sequence polymorphisms

Identified a second vasotocin receptor, VT4R,that plays a role in the stress response of
birds. Identified cell types in the brain expressing VT4R and analyzed changes in
expression associated with stress.

Used fine-mapping of chicken genomic aberrations to identify copy number variants
associated with Campylobacter jejuni colonization

Identified differentially expressed microRNAs associated with avian influenza virus
infection in two genetically distinct chicken lines

Refined mapping of several developmental mutants including: coloboma, wingless-2,



diplopodia-1, talpid-2, and cleft primary palate

Conducted RNA-seq analysis to identify differentially expressed genes in the liver
between broiler chickens with high and low feed efficiencies

Designed a 6K LD panel based from 60K SNP genotypes of three parental pure lines.
Then used the LD panel to impute genotypes of crossbreds using the pure lines,
crossbreds or a 50:50 mix of pure lines and crossbreds as reference populations.
Accuracy of imputation was over 96% for most scenarios, indicating that breeders can
impute high-density genotypes of crossbred chickens with high accuracy.

Investigated the genetics and developmental expression of the avian mTOR pathway
and its affect on feed efficiency

Initiated an exploratory study on the potential influence of Marek’s disease virus (MDV)
exposure on epigenetic regulation as it relates to MD incidences and disease risk.
Determined that administration of the adrenal glucocorticoid (GC) corticosterone
(CORT) during embryonic development can induce premature GH cell differentiation
and increase growth of broiler chickens after hatch.

Used RNA-seq to investigate the genomics of aflatoxin resistance in turkeys.
Employed an integrated genomics approach for identification of genes and pathways
that confer genetic resistance to Marek’s disease. These include genome wide allele
specific expression, RNA-seq, ChIP-seq, SNP arrays, profiling global gene expression.
Analyzed expression of the peptide transporters, PepT1, PepT2, and PHT1 in the
embryonic and post-hatch chick. A tissue by age interaction was observed for all genes.
Determined that uptake of peptides in the developing chick is regulated by peptide
transporters that are expressed in a tissue-and development-specific manner.

Summary of impact statements

Provided three significant insights into the genetics associated with GGA16. With
continued effort these findings may lead to better means of selection of poultry for
disease resistance and better strategies for initiating immune responses to vaccines.
Identified genes and pathways associations with important biological traits in chickens.
Identified genetic variation in commercial research chicken lines, and developed
statistical methodology for the use of high-density SNP genotypes in genetic
improvement, both of which are of potential value in genetic selection to improve
commercial populations.

Validated an experiment heat-stress model for study of the genomics of resistance to
heat stress.

Generated a comparative map on which the first draft of the turkey genome was
assembled.

New chicken genome sequences will provide data that can be used to improve the
current draft assembly, which is deficient in several aspects.

The culture and germline transmission avian of PGCs will have significant applications in
reproductive biology, developmental biology, transgenics and conservation biology.
Characterization of epigenetic regulatory mechanisms and genome elements
responsible for variation in immune response from resource population genetic



information will provide new insights into genetic control of important health and
production traits.

Identification of signatures of selection and domestication will determine origins of
domestication, elucidate the nature of genetic variation in inbred lines, and fine map
genes associated with aggression in poultry.

Developed software to call SNPs, find LD, Fst, Fis, and Tajima D from sequencing data.
This software has been used to find signatures of selection for a number of traits,
including aggression and MD resistance

The finding that the infinitesimal model is the most correct approximation to the true
biological genetic variation for these traits implies the following: 1) ssGBLUP is more
accurate than any SNP based method, such as BayesA, BayesB, or other such methods.
Those methods assume a relatively small number of SNPs where effects can be
estimated and selected for. In contract, the infinitesimal model implies that genomic
selection improves accuracy by increasing the precision with which relationships are
estimated.

Determined that GWAS for economic traits will find relatively few large effect QTLs
Identified key parameters deriving from and affecting GWMAS in poultry. The results
imply that for some traits it will be possible to do genotype only selection for several
generations before retraining will be necessary.

Provided training, outreach and support for poultry researchers via AgBase to assist
them to better leverage their functional genomics data to understand key economic
traits for poultry.

Provided fundamental annotation information (both structural and functional) for
functional modeling of genomic data sets. This enables poultry researchers to more
accurately identify genes involved in the systems they are studying and translate long
lists generated by functional genomics into a biological model that they can use to
improve poultry production.

Telomere/telomerase dysregulation and Marek’s disease virus (MDV). MDV is a major
cause of mortality leading to substantial economic losses to the poultry industry.
Interestingly, the oncogenic MDV genome (which is circular and has no need for a
telomere-maintenance system) contains two copies of the chicken telomerase RNA
gene as well as several sets of telomere repeats. We hypothesize the MDV is utilizing
aspects of the telomere-telomerase system to integrate into the chicken genome at the
site of telomeres, and that this contributes to aspects of the disease state — pathology,
persistence and/or oncogenesis.

Genetic developmental mutants under study are common to poultry and are similar to
common human congenital malformations affecting limb, heart, and craniofacial
features. The analyses will contribute to our understanding of genes and genetic
mechanisms important to skeletal, limb and organ development.

Preliminary results indicate there is differential gene expression between the broiler
chickens with high and low feed efficiencies. The information will be useful in
characterizing the biological basis of variability in broilers feed efficiency.

Understanding the genetic and cellular mechanisms regulating GH production is



essential to develop novel strategies for improving broiler growth and feed efficiency
through enhanced secretion of endogenous GH.

Assembly of the turkey MHC has significantly advanced understanding of this locus in
poultry. Three MHC regions have been assembled and compared with the closely
related Ocellated turkey.

A shared set of genes and SNPs that exhibit allele specific expression in response to
MDYV infection have been identified between experimental layers and broilers, which
suggests common pathways and possibly causative polymorphisms for MD response.
These SNPs can be used as genetic markers in resource populations to directly test
whether the associated genes confer genetic resistance and incorporated into genetic
selection programs.

Furthered our understanding of host genetics influences over MD vaccine efficacy which
is important for vaccine development and usage.

Understanding the functional roles of peptide transporters is fundamental for assessing
the uptake and utilization of peptides for growth and development. Some are
important for uptake of dietary peptides in the intestine, while others are important in
the reabsorption of peptides in the kidney and regulation of neuropeptide
concentrations in the brain.

Publications for 2012

Journal Articles, and Book Chapters
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