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John:
 
Attached are a few comments on the goal 2 aspects. 
 
I like this format and plan to use it for Goals 1 and 3 as we work on those today, tomorrow and this
weekend.  Let me know if you plan to change any of this format. 
 
bill
 
Dr. William L. Rooney
Professor, Sorghum Breeding and Genetics
Chair, Plant Release Committee
Texas A&M University
College Station, Texas 77843-2474
979 845 2151 
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GOAL 2:  Increase the yield and optimize composition of energy sorghum by building and using an integrated genomics-to-breeding technology platform to accelerate the rate of genetic improvement and design of energy sorghum. 

 

Deliverables:

1. Energy sorghum inbreds and hybrids with increased yield (~15-20dT/acre) and improved composition for conversion processes.

2. A genomics-to-breeding technology platform that will sustain increased rates of energy sorghum improvement.

3. Improved versions of energy sorghum for wide hybridization.

4. Identification of genes that control traits important for the design of energy crops.

Approach: The TAMUS sorghum-breeding program will develop next generation of energy sorghum by screening the sorghum germplasm collection for useful genes and traits that and then pyramiding these genes through breeding and marker-assisted selection into elite energy hybrids (Figure 1).   DARPA funding will be used to accelerate the improvement process through the application of Digital Genotyping Technology at several points along the improvement pipeline. This technology enables the acquisition of diversity profiles of germplasm accessions, haplotypes of key genotypes, information allowing QTL to gene mapping, and genome wide marker-assisted breeding. Implementation of this technology within an expanded energy sorghum and wide hybrid breeding and improvement program will significantly increase the rate and efficiency of energy crop design and improvement.





An example of how DG-diversity profiles can reveal the genetic relationships among sorghum genotypes is shown below.
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RESEARCH PLAN:

OBJECTIVE 1: Collect DG-1 diversity profiles of sorghum germplasm accessions and use this information to create core collections that contain a large portion of the genetic diversity present in the sorghum germplasm collection.

Experimental Plan:

1. Collect genomic diversity profiles of ~2,500 accessions per year.

i. Grow out accessions, extract DNA, prepare DG-templates

1. Sequence templates at DG-1 depth.

2. 250 profiles/run X 10 runs per year = 2,500/yr.

ii. Process GAII sequence data to identify SNPs, INDELs

1. Collect DG-profiles in a database.

2. Create diversity dendograms.

2. Build enriched core germplams collections.

i. Based on genetic diversity. 

ii. Based on phenotypes.

iii. Establish seed banks (self, bulk seed, baseline screening)

3. Collect high-resolution genotype profiles of accessions in core collections.

a. DG-2 depth genotypes @ ~10,000 marker depth. 

b. 50 DG-2 profiles/run X 10 = 500 per year.

c. Process sequence data, database entry.

Budget: $250K/yr

	$100K		20 GAII runs @ $5,000/run

	$70K		Tech II, seed to template preparation

	$80K		Bioinformatics, sequence processing.



OBJECTIVE 2: Create and screen a defined set of breeding and discovery populations for genotypes/genomic regions that contribute to combining ability, yield, and QTL/genes that modulate key energy sorghum traits. 

Experimental Plan:

2.1. Create PS energy R-line derived populations.

	a. PS R-line X R-line populations (F2 to RILs).

		i. R.07020/R.07018

		ii. R.07020/R.07008

		iii. R.07020/R.07012

		iv. + others	Comment by  Bill Rooney: I would drop this; I think three populations for this particular grant is sufficient based on funding and other obligations.  



2.2 Screen populations for key energy traits.

a. Biomass yield.

b. Partitioning of biomass (leaf/stem)

c. Tillering, lodging

d. Flowering time, height

e. Composition (NIR)

f. Conversion (vs. X-processes)

g. Drought/salt tolerance 



2.3 Map QTL for energy traits

d. Generate markers for MAB

		

Budget: $250K/Yr.



OBJECTIVE 3: Develop and test advanced inbred lines and hybrids for yield, adaptation and traits that contribute to the value and overall utility of energy crops.

Rationale:

Experimental Plan:

3.1 Create energy sorghum populations from converted lines (ma5Ma6).

a. Converted R-line crosses that would sample diversity.

		i. R.07020/R.07007 (in progress)

		ii. R. 07020/R.07018

		iii. R.07020/(Tx7000 or BTx3197)

		iv. R.07020/RTx2536 

		v. R.07020/R.07008

		vi. R.07020/R.07012	Comment by  Bill Rooney: ii., iv, and v. are PS/PS and don’t produce any PI progeny.  Did you mean R.07007?  

		vii. R.07020/SC170



3.2 Test-cross trait/QTL mapping.

a. Progress some F2’s to RIL populations for TC mapping.

		i. 60-96 lines per population (plus remnant seed stocks).

		ii. TC to B-lines 

		ii. Screen PS hybrids for yield and traits.

		iii. Collect DG-1 genotypes.

		iv. Carry out QTL mapping in TC populations.

	b. Consider utility of creating a converted R.07020ms3	Comment by  Bill Rooney: I would put this in.  I don’t think it will interest DARPA and we’ve already started this process so I wouldn’t entangle it in this particular proposal.  

i. Use to generate BC1/2 or introgression lines

ii. Test utility for TC mapping.



Budget:  $500K/yr.
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