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Methods
* Genotyping-by-sequencing was described for maize and barley | °
by Elshire et al. (2011), and for wheat and oats by Poland et al.
(2012).
The modifications to the original protocol reported by Poland
et al. (2012) include the use of two restriction enzymes rather

Plantation Selection Seed Source Study (PSSSS)

* Designed to determine the pattern of geographic variation in
plantation selections and to assess pine genotypes by environment

Methods, continued
After the PCR step, products are puritied by adsorption to

carboxylate-coated magnetic particles, and the resulting mixture

Abstract

* The objectives of Aim 3 are

e

*'To develop deployment guidelines for existing germplasm,

e

* To identify alleles that influence pine responses to

interactions is separated on a Bioanalyzer chip to see the distribution of
* Wide range of genetic entries that represent the whole pine .
population — 20 female parents and 40 male parents from each of

seven regions; a total of 140 pollen-mix families plus checklots

. . .. . . fragment sizes
environmental signals in pine populations, and characterize the

f d distributi fth lleles in depl
requency and distribution ot those alleles in deployment than one, and a more diverse collection of variable-length

e A L ; ?fqﬂ?rtel;)risnt to accomplish the second objective is a cost- * Seedlings from all families were planted at 20 test locations barcodes to identify the origin of DNA sequences. o [
effective high-throughput genotyping method for loblolly pine throughout the soqtheastern US; 2 additif)nal sites have a subset. e In brief, a set of DNA s.amples are. arrayed into wells of a 96- 200 — ‘
« An important deliverable for the first two years of the project is to * Growth, stem quality and fusiform rust disease were measured at tree well Rlate along with ohg.onucleiotlde adapters, where each well . | | r
develop such a method and provide convincing evidence of its ages 4 and 8 years C(?ntalns an adapter bea.rlng a different barcod.e (shown as 100 b e I
I ducibilit. and cost-effectiveness. different colors in the figure below, from Elshire et al (2011)). i JI._"J B TR
quality, reproducibility, a | o s
* Four groups in Aim 3 are working to test different alternative Location of PSSSS Trials T T 11 I T T T 17T 1T 71
approaches that may help to achieve this key milestone 35 150 300 500 1000 7000 [bp]
Introduction | ,f When a high-quality library is obtained, sequencing is carried out
« Existing high-throughput genotyping methods for pine are too - g PR % us.ing Illumi.na GAIIx or HiSeq2000 instr.uments. The
expensive to allow routine application in breeding populations 9 5 oorncinn HiSeq2000 is the current P latforr? of choice due to the number
* Incorporation of marker genotyping as a routine part of applied tree = Lo __""' s of reads an.d the read quality obtained. |
breeding programs will require a system that is robust, cost-effective, 9 RS The resulFlng sequence data are analyzed using Java-based, |
and easy to implement in terms of sample preparation and data 3 - .;.,.t-'-_ C i platform-independent software tools obtained from the Institute
analysis. 2 for Genomic Diversity at Cornell University.
* The yield of data per unit cost produced by high-throughput e Planting Site
sequencing platforms is increasing at an exponential rate, so g ® Weather Station

genotyping methods based on sequencing will become more cost-
effective over time rather than more expensive (Stein, 2010 — see

figure below)
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e After digestion with restriction enzymes PstI-HF
(CTGCAAG) and Mspl (CACGG), the DNASs are ligated to
the adapters in their separate wells of the plate

* Following completion of the ligation step, the samples are

Preliminary Results
An initial experiment was conducted using the method of Elshire

et al (2011), which differs from that described in the methods
section in that only a single restriction enzyme (Pstl) is used for
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Clarksiile /. Kigsport 75 7Y . Danui Ibrary containin Irferent samples
* Develop a cost-effective high-throughput genotyping method for pine LY N smeoncive L o fragments, and then used as template for 8 parallel and 4 1 5 o -p
, , o ST A ok BN Crogghore— G dentical PCR reacti 136.5 million reads (>94%) contained barcodes and usable
* Genotype the available parents and a sample of progeny from different ARy A s T T ldentica reactions dat
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