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NGWI Research Priorities
• Quality
• Nutrition
• Efficiency
• Sustainability
• Technology transfer

Presenter
Presentation Notes
List of current NGWI research priorities (from the website)Address these priorities through germplasm improvement, phenotyping, latest genomic & genetic approaches – Quality & Nutrition. . . high throughput assaysEfficiency & Sustainability . . . reduced water, reduced inputsIn addition to grape research, leverage discoveries and strategies from row crops, model systems, new approaches
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Germplasm Enhancement
New tools for the Grape Breeders Toolbox

Build on strengths and capabilities in ARS 
• Collections
• Trait analyses (phenotyping) 
• Map key trait genes (genetic analyses) 

from the collection 
• Germplasm fingerprinting (genotyping) 

and analyses

Presenter
Presentation Notes
Goal : Reveal genetic potential for germplasm improvement in USDA grape clonal genebank Strategy: Build on existing ARS strengths and partnerships across the agency Grape genome . . . and a world class genomics team.  Playing with genetic cards dealt face up, can build on row crop & model system genomic and genetic knowledgebase (soybean, Arabidopsis, maize, rice, sorghum). Next generation DNA sequencers will soon make SSRs, SNPs yesterday’s technology Germplasm . . . outstanding germplasm team and collection. Key assets for the grape industry. Collection continues to grow. Critical to reveal genetic potential w/in the collection for target traits Phenotyping/trait analysis . . . a critical step, innovation occurring across ARS to reveal genetic potential of germplasm. New HTP economical chemical level assays used for other commodities in other projects (biofuels). Assay for nutrition, quality, and environmental stress tolerance Plant growth and development  Genetic analyses . . . new genetic approaches pioneered for row crop and animal systems (soybean, maize, rice, sorghum). Dissect genetic interactions between the genome and the environment (including production practices) GxE. Utilize the full power of genomics for target traits.New tools in grape breeders TOOLBOX
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Phenotyping
TOOLBOX: Chemical profiling
• Profile small molecules 
(sugars, vitamins, phenolics, 
organic acids, minerals) in fruit, 
organs and tissues
• FT-NIR spectroscopy, ICP-MS 

spectroscopy, sample across 
diverse environments, varieties and 
accessions

• Faster and less expensive than 
web lab analyses

Presenter
Presentation Notes
Example: Trait studies mentioned in Research Summaries e.g. ___Example: Quality and Nutrition  FTNIR (Fourier transform near infrared spectroscopy) – detects organic functional groups (N-H, O-H and C-H) in the visible to near infrared spectrum, 400 nm–2500 nm, used for composition analysis for biomass crops, very HTP (5 seconds per prepared sample) and economical (Lincoln, NE) Build models that can detect and quantify small molecules – sugars, vitamins, organic acids, cell wall components, other examples  ICP-MS (Inductively Coupled Plasma-Mass Spectroscopy (St Louis, MO) Detect and quantify 40 elements including Ca, Zn, P, K, Al, Cu, Fe, Mg, Mn, Mb In a typical ICP-MS application, metals are placed in solution by acid digestion. The solution is sprayed into flowing argon and passed into a torch which is inductively heated to approximately 10,000oC. At this temperature, the gas and almost everything in it is atomized and ionized, forming a plasma which provides a rich source of both excited and ionized atoms. In ICPMS,  positive ions in the plasma are focused down a quadrapole mass spectrometer. 
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Genotyping
TOOLBOX: Full genome sequencing 
with latest information on plant genes
Improved marker detection
• From SNPs to next generation sequencing, to 

single molecule sequencing (PacBio)

Improved genome map
• Integrated resource for markers, genes, and 

trait information. Linked out to knowledge-
space of plant genetics and genomics 
(SoyBase, Legume Information System, TAIR, 
GRIN, MaizeGDB, Gramene, GrainGenes)

Presenter
Presentation Notes
Genotyping Improved marker detection From SSRs to SNPs to next generation sequencing (anticipating $100 per genome) Great value for a perennial cropImproved genome map Integrated  resource for markers, genes, and trait information Continuous improvement fueled by links to other crop databases Better information for germplasm enhancementEvolutionary conservation of gene function in crops Improved grape genome annotation, links to known trait genes (Gramene) Genome annotationEXAMPLE:GrameneLink outs to other genomesEXAMPLE: LISTOOLBOX: Best available predictions for gene function
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Molecular Analyses
TOOLBOX: Candidate genes for 
rootstock-scion improvement 
• Compare rootstock-scion interactions 
at the molecular level (Zhong)
• Profile proteins and RNAs as long distance 

signals
• Identify candidate genes that promote good 

rootstock-scion growth
• Enable genetic improvement of rootstocks

Presenter
Presentation Notes
 Rootstock-scion interactions Root stock and scion are genetically distinct but intimately connected. Rootstocks are widely used to modify growth characteristics of scions in grafted crops. The scion–rootstock interaction influences water relations, leaf gas exchange, mineral uptake, plant size, blossoming, timing of fruit set, fruit quality and yield efficiency The control of plant size is mainly exerted through the rootstock Plants utilize proteins and RNAs as molecular signals to mediate long-distance regulation of many developmental processes. Metagenomics: survey soil for potentially beneficial microbes
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Molecular Analyses
TOOLBOX: Genomes of grape 
pathogens and associated microbes
• Identify new targets by sequence 

genomes for all plant pathogens 
(Goodwin)

• Survey microbial populations from 
diverse soils by DNA sequencing 
(Vance)

NRC
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Genetic Analyses
Genetic analyses of target traits
• Nutritional composition of seeds 

(Ithaca, NY; St Louis, MO)
• Flowering time, root, shoot, fruit 

architecture (Albany, CA; Ithaca, NY)
• Adaptation to environmental stresses, 

e.g. cold, heat, acidic soils (Geneva, 
NY; Davis, CA)

• Speed breeding (genomic selection) 
(Ithaca)

Genetic Analysis of Maize Diversity

Presenter
Presentation Notes
Genetic analyses Mine grape germplasm collection for the potential to enhance high-value traits Genetic analyses – GWAS, NAM strategy, utilize markers and phenotyping data Nutrition (Buckler, Hoekenga, Giovannoni) Shoot, root, fruit development (Hake, Kochian, Giovannoni) Memory and adaptation to environmental stresses (epigenetics plant memory) – epigenome analysisSpeed breeding (genomic selection) (Jannink, Buckler)TOOLBOX:  Germplasm and markers for germplasm enhancement
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Biotech Traits
TOOLBOX: Next generation tools 
for germplasm improvement
• Intragenics 
• 100% plant DNA based tools for genetic 

improvement of rice, potato, citrus 
(Albany, CA)

• 100% plant DNA based control 
elements for targeting gene expression

• Transgene removal systems

Presenter
Presentation Notes
 Intragenics – 100% plant genome sequence for genetic modification



U.S. DEPARTMENT OF AGRICULTURE
Agricultural Research Service

Summary

Build on existing strengths
• Collections & genotyping
• Genetics analyses
• Database & computational expertise
• Molecular analyses

Presenter
Presentation Notes
For discussion
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