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The 1st Annual SolCAP Meeting
January 11, 2009 in San Diego, CA.

The first annual SolCAP
meeting took place on
January 11, 2009 at the
Town and Country Resort
Hotel in San Diego, CA..
Our inaugural meeting
consisted of presentations
given from each of our
Executive Committee
members. Even at this
early stage of our project
all of the members
showed data and early
accomplishments. The
SoICAP team is well on
itds way to
ing our goals for the first
year but also exceeding
them. Our Advisory
Board members, which
included our stake-
holders, scientific, educa-
tion and assessment advi-
sors, met and provided us
with valuable feedback
which we have already
applied to our project.
Ouir first annual SolCAP

meeting had very good
attendance with many of
our key members present.
It was decided that the
Plant and Animal Ge-
nomics meeting held
every year in San Diego
would continue to be a
convenient and cost effi-
cient location for our
meetings. We encourage
all of our participants to
plan ahead for next year!
The Plant and Animal Ge-
nome XVIII Conference

n o {will be held on January 9 -

13, 2010 at the Town and
Country Resort Hotel in
San Diego, CA.. For more
information about PAG
visit their website at
http://www.intl -pag.org/

Our second annual SolCAP
meeting will be held on
January 9, 2010 (Sat).
Look for more details in
future newsletters.

A

In other SolCAP news, our

USDA -CSREES funding
source 0The Nati
search I nitiatiyv
will be renamed to the
0Agriculture and
search I nitiatiyv
to meet the USDA require-

ments all of the existing

NRI -CAP programs needed

to resubmit a revised ver-

sion of their proposals.

The SolCAP team took this
opportunity to improve and
update ités proj
tives and expand
search goals to utilize the

latest and ever changing
innovative technologies.

The revised SolCAP docu-

ments can be viewed on

our web site at the

Downloads page.

We are happy to announce
that the complete applica-
tion was submitted ahead
of schedule!
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Solanaceae Community:
We Need Your Input!

Dave Douches, Walter De Jong, Dave Francis, Allen Van Deynze

SolCAP is focusing on the two most important vegetable crops in the Solana-
ceae: potato and tomato. The primary research objective of this project is to pro-
vide the infrastructure to link allelic variation in genes to valuable traits in cul-
tivated germplasm. As a result, we will increase the likelihood that breeding

will benefit from genotype -based selection.

One of the technical objectives of the Solanaceae Coordinated Agricultural Project (SolCAP) is to develop
thousands of single nucleotide polymorphism (SNP) markers that are polymorphic in cultivated potato

and tomato. Candidate SNPs will be developed by comparing existing Expressed Sequence Tag (EST)
sequences from public databases, as well as SolCAP generated EST sequences from the cultivated germ-
plasm. 7600 candidate SNPs will be evaluated for polymorphism in a potato panel described below,

while 1536 SNPs will be evaluated in the tomato panel. Our highest priority is to identify and evaluate
candidate SNPs in genes related to carbohydrate metabolism, as this will permit subsequent association
studies with processing traits. But t h at 6 swerare morethah willing to evaluate SNPs in

genes of interest to any individual investigator. Pl ease dondt be shy; if you
your favorite genes (GenBank accession numbers), we will evaluate SNPs in those genes
across the SolCAP potato and/or tomato panels, for free I Please go to http://www.solcap.msu.edu/

candidates.shtml and fill in the accession number for the genes you would like included in the SNP plat-
forms. We will also attempt to determine the map location of any SNP that is polymorphic in existing
diploid reference populations. By extension, this will simultaneously map the genes in which the SNPs
reside. SNP data will be deposited in the publicly -accessible SOL Genomics Network database
(sgn.cornell.edu). Breeders and geneticists will be able to access this data to facilitate the identification
of parents with desirable combinations of marker alleles.

ARS Honors Potato Scientist

The Capital Times @A 2/10/2009
Madison, WI

A Wisconsin botanist has been honored by the Agricultural Research Service of the U.S.
Department of Agriculture for his work on the evolution of potatoes. David Spooner was
named "Area Senior Research Scientist of 2008" by the ARS in ceremonies Feb. 10, 2009
at the USDA headquarters in Beltsville, Md. Spooner is a research scientist at the ARS
Vegetable Crops Research Unit in Madison.

Spooner discovered that cultivated potatoes originally came from a single region of south-

ern Peru, and his research revised and rewrote the history of the potato's spread from David Spooner, UW -
South America throughout the world. "Dr. Spooner has made outstanding contributions mat:_isolrtl Department of
orticulture

to the scientific community's understanding of the genetic diversity and evolution of po-
tatoes and their relatives," said ARS Administrator Edward Knipling in prepared com-
ments for the award ceremony.



http://www.solcap.msu.edu/candidates.shtml
http://www.solcap.msu.edu/candidates.shtml

PAGE3

VOLUME 1, ISSUE 3

Tomato Germplasm Panel
By David Francis, SolCAP co -PD

It is the time of year when
breeding programs have their
full attention focused on plant-
ing. With the season in mind,
we thought a brief description of
the Tomato germplasm and the
process used to compile the col-
lection would be an appropriate
topic for the newsletter.  Since
initiating the project in October,
the SolCAP cooperators have
finalized Material Transfer
Agreements, finalized our core
collection, exchanged germ-
plasm and are planting our coop-
erative trials.

Let me start by saying that we
have listened to the community
and include as many of your sug-
gestions as possible. That said,
we have received conflicting ad-
vice. For example, the review
panel suggested dropping wild
species and land-races. Yet,
practicing breeders have sug-
gested so many accessions that
we have increased the number of
wild species relatives to the 48
accessions originally planned.
Heirloom varieties were the next

target for reducing, and yet this
portion of the collection has

drawn significant interest from
extension specialist in Midwest-
ern and East -coast states, several
of whom will be growing out sup-
plementary locations.

The core collection is being as-
sembled to facilitate applied ob-
jectives, with 288 inbred lines
from fresh -market and processing
tomato breeding programs. At the
same time, the germplasm panel
will facilitate hypothesis testing.
We anticipate that a comparison
of patterns of polymorphism in
lineages defined by market niche
or regional adaptation will lead to
insight concerning selection dur-
ing domestication and breeding.
In assembling the collection, we
are drawing from community core
collections for Solanum lycopersi-
cum var Cerasiformae, concen-
trating on the accessions for
which Jim Myers, Oregon State
Univ., has collected extensive
data on phenolics and antioxi-
dants. We include 48 landraces
(LR) representing geographic

David Francis

http://www.oardc.ohio -state.edu/tomato/

range, diversity of fruit
shapes, and genetic varia-
tion. 48 Heirloom (H) varie-
ties have been selected such
that the major fruit mor-
phologies are represented,
and a few of Dr. Carolyn
Male's recommendations
based on flavor have snuck
into the collection. Finally,
wild accessions suggested by
the Tomato Genetics Re-
source Center (TGRC) and
cooperators have been added
to provide insight into loci
that have been introgressed
into cultivated backgrounds.
Elite germplasm represent-
ing fresh market (FM) and
processing (P) markets forms
the most important resource
in the collection. Over 140
varieties for each market
niche were chosen to repre-
sent major environmental
adaptations in the U.S.
(humid and arid) and public
breeding programs. Public
germplasm was supple-
mented by adding inbred
lines from commercial com-
panies, and inbred lines gen-
erated by selfing commercial
hybrids. Parents for multiple
mapping populations are
also included.
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Extension and SolCAP
By David Francis (SolCAP co -PD)

It's fair to say that most plant
translational genomics CAPSs have
struggled with how to integrate Ex-
tension into their projects.  Many of
the scientists involved in these ef-
forts find the distinction between

the two "e"s in CSREES, education
and extension, to be somewhat arbi-
trary. Those from the ba-

sic research side are familiar with
the NSF model of outreach while
the breeders involved know that the
traditional producer/processor audi-
ence is not very interested in proc-
ess-oriented science. A typical
grower wants to know what they

can use now, not where it came
from.

The SolCAP team will deliver ex-
tension material through
http://www.extension.org  The eX-
tension infrastructure offers a Web
2.0 interface to the world. It may
help to think of eXtension as the
WIKIPEDIA for the Land -Grant
University system.  This delivery
mechanism embraces "open source"
and "open access" ethos, both of
which are mainstays of Genomics.

How does eXtension work? The
basic concept is that a group of
experts (the Community of Prac-
tice, the jargon of eXtension)
comes together to address the
needs of a second group (the
Community of Interest).  Using
interactive Web -based tools, the
experts collaborate to develop
web content for their stake-
holders. The user interface is
designed to be interactive with
Frequently Asked Questions and
Ask The Expert capabilities.

A key step in integrating Exten-
sion into the plant translational
genomics CAPs is to define the
target audience. Both SolCAP
and the Conifer Translational
Genomics Network have identi-
fied their audience as those prac-
ticing plantimprovement. For
SolCAP, this means tomato and
potato breeders, their staff, and
allied professionals. We are de-
veloping content around

of eatured stori
0 r e s o ukeatwesl étories are

es o

designed as short reviews of cur-
rent literature (modeled after
Nature Publishi
http://www.nature.com/scitable ).

These reviews are enhanced for
a professional audience by in-
cluding links to sequences,
markers, and alignments that
increase the translational use of
the original publications and the
review. Resource development is
focused on instructional infor-
mation, Powerpoint and eventu-
ally video tutorials, emphasiz-
ing application. These resources
include software tutorials,
marker methods, population
development, and data analy-
sis. SolCAP Extension deliver-
ables will be based around a
continuing education curricu-
lum that integrates the current
literature and tutorials into
start -to-finish examples.

and

Check eXtension out at  http://www.extension.org  and get your eXtension ID,

at https://people.extension.org/signup

ng

SolCAP Webpage has a new look!

Check out the SolCAP webpage
it has a new look! Kelly Zarka,
research technician and SolCAP
project assistant along with
Morgan Chaires, bio -informatics
technician in
have teamed up to give you the
latest information and data-
bases central to the SolCAP pro-
ject. Along with the new look
there are a few new additions.
Our tools page has a link to the
Solanaceae simple sequence

repeats database as well as a
link to Solanaceae Single Nu-
cleotide Polymorphisms data-
base. Inthe Downloads page
you will find our SolCAP project
R o bdooumets (ehésk liage béen Up-
dated this month with revised
versions) A SolCAP poster can
be downloaded which was pre-
sented at the CSREES Plant
Genome Project Directors meet-
ing January 9, 2009 in San
Diego.

Solanaceae Coordinated
Agricultural Project

(@]}
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Breeder Profile: Dr. Randy Gardner
remarkably successful. He released 0Growing up on the farm,
his first named variety, called always looking at new varieties of
Mountain Pride, in 1982, six years tomatoes that were comini
(a short span for traditional plant Gardner recall s. OEvery
breeding) after taking the job. Since try a few plants of a new variety
then, he has released new varieties that came out to see if there was
with regularity, 22 in all, along with anything better than what we were
30 breeding lines. Other breeders growing. 6
are the primary consumers for Gardner followed that interest to
breeding lines, which tend to mani- Virginia Tech, where he majored in
fest a particular characteristic but horticulture and was a work -study
may not have the suite of attributes student and technician for a fruit
needed for commercial success. All breeder who had been on the faculty
of the named varieties Gardner has at Cornell University. He was en-
released have been vine -ripe toma- couraged to apply for the doctoral
toes, the kind of tomatoes sold at program at Cornell, which he did.
farmersd markets or Gdrdhé finsted s Ph.D. just as
stands, as distinguished from ma- the North Carolina Tomato Growers
ture -green tomatoes that are har- Association was ending a successful
vested green so they may ripen and effort to persuade the General As-
redden on the way to grocery store sembly to fund a tomato breeding
shelves. Gardner developed vine - osition at North Carolina State
Dr. Randy Gardner, CALS tomato ripe tomatoes becau ngﬁveréitiﬂ. adrdhe was l‘e&dy o
breeder marily what is grown in North return to the south. He was hired to
Photo by Art Latham Carolina. It is a continuing source of breed tomatoes adapted to North
. frustration to him that North Caro- Carolina conditions.
Published Summer 2008 lina is filled with vine  -ripe tomatoes
Perspectives Online in the summer, yet few end up on For 32 years, thatds wha
el CarEiie SEiE grocery store shelves. The varieties heds relea:
e be attractive and flavorful, both
But itds one thing ImportdnEchafadteistics for réad-n ¢ h
You may not know Randy Gard- of tomato varietiessjiHeOstanRatberfhaPmersd m
ner, but if youdve devalopearieties thatgnoveets want. But many are also resistant to vari-
purchased at a f ar nfearrsdon emia rhkaest doorn e b o buR disedses thét at&ick omatoes,
roadside stand in the Eastern probably somewhere between 60 an important consideration for
United States, t he ranad’speeenbotthetviger-ripe to- growers. Many carry the prefix
than even chance y oma® preductioa eurirgtheasummer Mountain in their names. Varieties
with his work. in the Eastern U.S. is from varieties called Mountain Spring, an early
that are from North se@s@rfvarieti/,anﬂM(ﬁmtahne
Until June 30, when he retired, says. By ofrom Nor t Bresk are &lorghid moSt sutcss-
Gardner was the tomato breeder means from Randy Gardner. ful . Mount ain Pride, | Gar
in the College of Agriculture and It is a mark of the success of Gard- variety, is still used by many grow-
Life Sciences. He became the Col- nerds program that 8§ fintling%alor rBcerily ahéng
|l egeds tomat o br e e dieties have bekhdigensed, to seed European growers. Lately, Gardner
1976. companies, and royalties from seed has been breeding what he calls
sales have for some time funded his heirloom -type tomatoes. So-called
For all of those 32 years, Gardner program, including the cost of a heirloom tomatoes are older varie-
has been developing tomato varie- technician. ties that are no longer widely grown
ties that taste and look good and but often have distinctive flavor.
are better able than other varie- In a way, Gardner himself seems to Gardner is breeding tomatoes with
ties to withstand the slings and have been bred to breed tomatoes in the taste of heirloom tomatoes and
arrows nature throws at a tomato the North Carolina mountains. He disease resistance of more modern
in North Carolina. gewaptosasmalllfarm oh ihesBiue varieties, perfect for organic grow-
ever wanted to do. Yet where Ridge Plateau of Virginia, in Carroll ers.
Gardner is concerned, perma- County, just north of North Caro-
nency has by no means led to com- 'inads Surry Count y (Contirfdéd oPpage &me
placency. By any measure, his interested in plant breeding as a
breeding program has been boy working on the family farm.
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First Call for SNP Genotyping Potato Populations

Dave Douches and Walter De Jong

The potato germplasm panel being developed
through SolCAP will be an important community re-
source. It will consist of 300 potato varieties, ad-
vanced breeding lines and genetic stocks. This
panel, as well as diploid and tetraploid mapping
populations will be genotyped with 7600 candidate
SNPs. Combined with the collection of standardized
phenotypic data over three locations and 2 years, we
will end up with a SNP -based genetic map of potato,
a preliminary QTL analysis of key traits in a
tetraploid population and a core collection of ad-
vanced potato germplasm and genetic stocks posi-
tioned to explore associations with key traits.

One surprise we have encountered in changing SNP genotyping platforms over the past year is that

the smallest reagent set one can currently purchase for the Infinium platform is sufficient for evalu-

ating SNPs in 1152 genotyped Therefore, SolICAP will be able, within two years, to screen about 650
additional genotypes in addition to those described above. Later this year we will put out a formal

call for short proposals from the potato community to have your favorite population genotyped at

Sol CAPOs expense. We expect to have another call
goes out, we would much appreciate if you could let us know of populations that you think are

good candidates for SNP genotyping in January 2010. At this time, please let us know the

size of the population, ploidy level, traits already phenotyped and the parents. This informa-
tion will help us plan imminent and future SNP genotyping.

The ideal population for genotyping will already have been phenotypically evaluated, including pre-
liminary statistical analyses (population mean, standard deviation, and CV). A well -thought -out
plan for how the marker data will be analyzed and used will also increase the chances of a popula-
tion being selected.

Journal Highlights :

Ganal, M., Altmann, T. and Réder, M., SNP identification in crop plants.  Current Opinion in Plant Biology
Volume 12, Issue 2, April 2009 , Pages 211-217

Schauer, N., Semel, Y., Balbo, I., Steinfath, M.,Repsilber, D., Selbig, J., Pleban, T., Zamir,D., and Fernie, A.R.
Mode of inheritance of primary metabolic traits in tomato . The Plant Cell 20:509 -523 (2008)

Joanne A. Labate: Larry D. Robertson:Feinan Wu, Steven D. Tanksley and Angela M. Baldo- EST, COSII, and
arbitrary gene markers give similar estimates of nucleotide diversity in cultivated tomato ( Solanum lycopersicum
L.) Theor Appl Genet. Volume 118, Number 5/ March 2009

EL Heffner, ME Sorrells, JL Jannink  -Genomic selection for crop improvement . Crop Science, 2009, 49:1-12

Kelley . K, Whitworth J., and Novy, R. Mapping of the potato leafroll virus resistance gene, RIr e, from Solanum
etuberosum identifies interchromosomal translocations among its E  -genome chromosomes 4 and 9 relative to the A-
genome of Solanum L. sect. Petota , Mol Breeding ( 2009) 23:4898500

or
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